Implementation
of the EPBD in

Germany
STATUS IN DECEMBER 2014

1. Introduction
Energy efficiency of buildings in Germany
has been subject to legal requirements since
1976 when, in the wake of the first energy
crisis, the Energy Saving Act was adopted
by the German parliament. Under this law,
a series of ordinances were introduced and
amended several times during the following
years. At the end of the 1990s, the
government issued the first Energy Saving
Ordinance (‘Energieeinsparverordnung’ –
EnEV) which came into force in 2002,
combining the two ordinances on thermal
insulation and heating appliances. This
legal act was not only a step towards an
integrated approach for the energy
performance of buildings, but also a
continuation of certain standard practices
concerning additional requirements, inter
alia, for building systems, thermal bridges,
heat protection during summer. The German
government took this step in full awareness
of the, at that time, ongoing negotiations
for the Directive 2002/91/EC, in support of
the new European approach. Nevertheless,
there were still minor aspects within the
EPBD pending for national transposition,
which was finally completed with the 2007
amendment of the Energy Saving
Ordinance.
The Directive 2010/31/EU (Energy
Performance of Buildings Directive – EPBD)
brought up some issues for further
amendment of the national transposition,
mainly concerning Nearly Zero‐Energy
Buildings (NZEBs), certain aspects of Energy
Performance Certificates (EPCs), and
additional obligations to include energy
efficiency indicators in property sale or
rental advertisements. The preparations
started in time to meet the time schedule
given by the Directive 2010/31/EU. In the
aftermath of the Fukushima accident in
2011, the German government decided on
the ‘Energiewende’, which included a further

strengthening of energy performance
requirements. This new development had to
be taken into account within the context of
the EnEV amendment, and thus the changes
and additional formal steps caused a certain
delay. The “second Ordinance amending the
Energy Saving Ordinance” was finally
decreed in November 2013. Nearly all the
provisions of the ordinance came into force
on 1 May 2014, however the further
reinforcement of requirements for new
buildings (towards NZEB level) shall enter
into force on 1 January 2016, and the
penalties for indicators missing in property
sale or rental advertisements are suspended
until 31 April 2015.
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Overall, the EnEV stipulates the minimum
energy performance requirements, whereas
the Renewable Energies Heat Act sets quotas
of renewable energy for new buildings and
refurbished public buildings. A set of DIN
standards serves as a compulsory calculation
methodology in order to ensure non‐
ambiguity of the calculated values and
requirements.
In Germany, the issue of energy saving in
buildings is subject to federal legislation,
whereas the building codes fall under
regional legislation. In general, the
enforcement of federal and regional legal
provisions of any kind is the sole
responsibility of the regional governments.
This should therefore ensure that every
enforcement decision takes into account the
requirements deriving from different
regulations. Regional governments are
prominently involved in the energy‐saving
legislation primarily due to their principal
role in enforcement issues, but also because
of the overlaps with regional law. In
practice, they have the ‘last word’ whenever
an ordinance is issued or amended, given
that the consent of the (weighted) majority
of the Bundesrat (chamber of parliament
representing the regional governments) is
required.

NATIONAL WEBSITE www.bbsrenergieeinsparung.de/EnEVPortal/DE (German)
www.bbsrenergieeinsparung.de/EnEVPortal/EN (English)
For further important websites, please see footnote 1 on page 2.
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2. Current status of
implementation of the EPBD
The most important instrument of the
legal framework for energy efficiency in
the German national legislation is the
Energy Saving Act. First introduced in
1976 in the aftermath of two energy
supply crises and pre‐dating the EPBD,
this act has been amended several times
in order to meet the current political
needs – the last amendment dated June
2013 responding to some aspects of the
EPBD implementation. The Energy Saving
Act does not contain any detailed
requirements, but serves as the basis for
governmental ordinances dealing with
such provisions. Therefore, the law mainly
determines the issues of energy
performance requirements that shall be
governed by respective ordinances. The
law also sets a number of restrictions that
the government must take into account
and provides the legal basis for the
enforcement of the requirements.
The main restriction that will apply to
technical requirements is the so called
‘Wirtschaftlichkeitsgebot’, which ιs
equivalent to the ‘cost effectiveness’
provision in Article 4 of the EPBD. In
Germany, any financial investment aimed
at meeting a certain requirement must
repay itself through the energy savings
achieved within the lifetime of the
investment. This has to be proven from a
general point of view, not considering
whether, or to what extent, the investor
benefits from energy saving. The
requirements concerning energy
certificates and the inclusion of energy
performance indicators in advertisements
are not subject to the
‘Wirtschaftlichkeitsgebot’.
In order to implement the NZEB provisions
of the EPBD, the current Energy Saving
Act contains verbal requirements in
accordance with the Directive
2010/31/EU, leaving specifications to be
set out by an ordinance that is expected
before 2017. This next amendment of the
Energy Saving Ordinance is currently

[1]
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under preparation. Furthermore, studies
were commissioned to support the
government in determining the basis for a
proper description of the NZEB level, in
consideration of the EPBD and all
additional national issues.

I. ENERGY PERFORMANCE
REQUIREMENTS
I.i. Progress and current status
Since 2002, energy performance
requirements for buildings are subject to
the Energy Saving Ordinance (EnEV),
which is issued by the German Federal
Government with authorisation of the
Energy Saving Act. The EnEV was amended
in 2004, 2007, 2009 and more recently, in
2013. The amendments of 2009 and 2013
provide for significant reinforcement of
requirements, the latter entering into
force by 1 January 2016.
The Federal Government has opted for a
stepwise approach towards the intended
NZEB level. As a result, stakeholders have
the time to adapt to the tightened
requirements while the financial burden
may also be reduced by allowing in the
interim new technologies to enter the
market.
The most recent amendment (issued in
November 2013) foresees as a first step
from 1 May 2014 onwards, a methodical
adoption of recent technical procedures
and developments concerning climate and
primary energy factors. As a consequence,
there will be minor changes in the
calculation of results and requirements,
although this is not the primary purpose.
As before, the calculation procedures take
into account thermal bridges (default
values or detailed calculation), infiltration
(default values or detailed calculation
with respect to blower‐door test), shading
(mostly via default values) and several
different sets of indoor conditions
including thermal comfort, lighting
comfort (applicable only to non‐
residential buildings) and air exchange‐
rates, to be applied according to usage.

NATIONAL WEBSITES:
Federal Ministry for Economic Affairs and Energy:
> www.bmwi.de/DE/Themen/Energie/EnergiewendeimGebaeudebereich/energieeinsparrecht.html (German)
> www.bmwi.de/EN/Topics/Energy/Buildings/energyconservationlegislation,did=667990.html (English)
Special Site about the Renewable Energies Heat Act:
> www.erneuerbareenergien.de/EE/Redaktion/DE/Standardartikel/waermegesetz_eewaermeg.html (German only)
Federal Ministry for the Environment, Nature Conservation, Building and Nuclear Safety:
> www.bmub.bund.de/themen/klimaenergie/energieeffizienz/gebaeude/ (German)
> www.bmub.bund.de/en/topics/climateenergy/energyefficiency/buildings/ (English)
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As a further step towards the NZEB level,
the current EnEV introduces tighter
requirements, which will be effective
from 1 January 2016. For building permit
applications submitted after the said
date, the buildings’ primary energy
demand may not exceed 75% of the
reference building’s demand (Table 1).
The reinforcement of requirements from
January 2016 onwards applies to all new
residential and most new non‐residential
buildings.
Since 2009, the Renewable Energy Heat
Act has added an additional requirement
for new buildings, i.e., a quota of
renewables. The 2011 amendment,
introduced also provisions for the use of
energy from renewable sources in the
case of major renovations of public
buildings.
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models and generally in accordance with
European and ISO standards. Thermal
bridges are taken into account, either
using two different default levels, or by
detailed calculation. Infiltration is also
included for new buildings by two
different default levels, one with
successful on‐site airtightness check and
the other without.
In addition to the above mentioned
overall performance requirement for the
primary energy level, new residential
buildings must meet several additional
specifications:
Table 1: Technical characteristics of the reference residential buildings

The entire concept shall be subject to
evaluation. The Bundesrat issued a
resolution to merge the Renewable Energy
Heat Act and the EnEV. This is the subject
of a study to be delivered by mid‐2015.
Furthermore, the government envisages
an evaluation of the EnEV in order to
improve its acceptance in practice. The
time schedule of this evaluation has not
yet been determined.
I.ii. Format of national
transposition and implementation
of existing regulations
New residential buildings
In Germany, requirements for new
buildings are not expressed by a fixed
value, but by comparing the building in
question with its corresponding reference
building. The reference building is
identical to the individual building in
terms of geometry, size, orientation and
use, but constructed with components and
technical systems presented in the annex
of the ordinance (Table 1). The energy
performance is calculated twice: once
with the features of the reference building,
and once using the real construction
features and real system performance. The
maximum primary energy demand of the
building in question may not exceed the
primary energy demand of the reference
building (Figure 1).
For residential buildings, the EnEV
provides a choice between two different
calculation methods (DIN V 4108‐6
combined with DIN V 4701‐10, or the more
recent DIN V 18599). However, the same
method must be applied to both the real
building and the reference building. Both
methods are steady‐state calculation

Note: The current requirement on boiler efficiency is linked to the previous
boilerefficiency Directive 92/42/ECC, which allows all gas and oilfired
lowtemperature and condensing boilers, as well as all biomassboilers,
even with lower efficiency. In practice, it is not relevant for new buildings
because even the installation of a lowtemperature boiler in a new
building would not be economically reasonable. This requirement has to
be abandoned by September 2015 because of the new EU legislation.

Figure 1:
The reference building as a way to define the maximum primary energy
demand (Qp,max).
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> a requirement which limits the average
specific heat transmission coefficient (EN
ISO 13789 and EN ISO 13370) to ensure a
proper thermal quality, even in the case
of very low primary energy factors;
> several additional requirements for
technical buildings systems (heating,
Domestic Hot Water – DHW, ventilation,
air‐conditioning);
> a requirement for summer comfort
provisions to avoid energy use for
cooling of buildings.
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The calculation method, as well as the
primary energy factors (Table 2) and
applicable boundary, use and climate
conditions, are subject to the DIN
calculation methods stated above. With
regard to certain aspects, the EnEV
includes differentiated provisions, or
allows simplifications exceeding those
prescribed by standards. The thermal
conditions provided are mandatory for
the calculations and reflect the comfort
needs for residential use. Minimum
requirements for indoor air quality,
temperatures and minimum daylight are,
however, subject to other legal provisions
relating to health, workplace
environment and safety issues.
New non‐residential buildings including
public buildings
The requirements for new non‐residential
buildings follow an approach which is
similar to the one for residential
buildings, but with some minor
differences. As lighting is an additional
aspect in non‐residential buildings, and a
significant number of these buildings are
equipped with sophisticated ventilation
systems and air‐conditioning, the
description of the reference building is
quite extensive. Furthermore, there are
some differences related to the use
patterns and the height of the rooms. The
requirement for the minimum
performance of the building envelope is
expressed differently, i.e. a set of
maximum average U‐values (Table 3) is
determined instead of a maximum
average heat transmission coefficient (as
for residential buildings).
With regard to non‐residential buildings,
DIN V 18599 is the mandatory calculation
method. Different from the method for
residential buildings, the method foresees
zoning of the building, primarily according

Table 3: Maximum average Uvalues for new residential buildings.
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to different use patterns (partitioning;
Figure 2). The zoning of the reference
building has to reflect the zoning of the
real building including the conditions of
use. Most use patterns are provided in this
standard and reflect accepted comfort
needs. For other, not so common use
patterns, rules for creating a customised
set of conditions are also included in the
standard. In order to simplify the effort of
calculation, the EnEV allows skipping
partitioning for some frequently
constructed building types, e.g., office
buildings, standard retail buildings and
schools. In these cases, a primary use
pattern may be applied to the building as
a whole without respect to zoning (single‐
zone‐model). Nevertheless, calculating
these buildings with detailed zoning is
also allowed.
Share of energy from renewable sources
for new buildings and major
refurbishment of public buildings
Aside to the requirements on energy
performance established by the EnEV, the
Renewable Energies Heat Act, in force
since 2009 and amended in 2011, demands
a quota of energy from renewable
sources. For all new buildings, a certain
share of Renewable Energy Sources (RES)
to cover the building’s net demand for
heating, DHW, significant hot water
supply (in non‐residential buildings) and
cooling (if applicable) is mandatory. The
exact ratio depends on the chosen energy
source; the given default solutions vary in
share from 15%, e.g., in the case of solar
thermal power, to 50% in the case of
geothermal heat (Table 4). As surrogate
options, the Renewable Energy Heat Act
allows either an energy performance of
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15% higher than required by the EnEV, or
the use of district heating and Combined
Heat and Power (CHP) instead of RES.
For public buildings, the Renewable
Energies Heat Act (amendment in 2011)
also sets requirements in the case of major
refurbishment. This takes into account the
leading role of the public in this field. A
major refurbishment is defined as the
combination of a renovation of more than
20% of the building envelope with an
exchange of the boiler, or an exchange of
energy source supplying the building. The
mandatory share of renewables in these
cases is roughly the same, but the
surrogate option ‘enhanced energy
performance’ is defined differently.
Existing residential buildings
As far as existing buildings are concerned,
there are two different types of
requirements: some are mandatory only in
the case of major renovation (‘Bedingte
Anforderungen’ = conditional

Figure 2:
Example for zoning
an office building
floor according
to DIN V 18599: the
zoning follows the
use pattern of
individual rooms. In
addition, daylight and
the connection to
several other
systems (red)
is considered within
the zones.

Table 4:
Options to comply
with the Renewable
Energies Heat Act.
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requirements) and some are mandatory
even without any renovation
(‘Nachrüstpflichten’ = retrofitting
obligations). Conditional requirements must
be complied within defined cases, either of
first‐time installation or of certain
refurbishment measures applied to a share
of more than 10% of a building component
(e.g., 10% of all outer walls of a building);
see Table 5. In either case, the
requirements extend exclusively to those
parts of the building elements that are the
subject of the specific measure. Typical
measures leading to conditional
requirements are, e.g., replacement of
roof tiles, new layers of plaster or
sheathings on outer walls, as well as the
replacement of windows or glazing. As an
alternative for proving conformity with
component requirements, building owners
are also allowed to fulfil a certain whole
building requirement, which is 140% of the
energy performance level for new buildings
(this still relates to the 2009 level).
Only one retrofitting requirement applies
to components of the building envelope:
the upper ceiling has to be insulated if
the roof above and the upper ceiling itself
are not yet insulated to a given minimum
value. The deadline is 31 December 2015.
Certain exemptions apply to small owner‐
occupied residential buildings. Further
compulsory retrofitting measures apply to
systems as described in section 2.II.
Table 5:
Uvalues in case of
refurbishment
(component
requirement).

Existing non‐residential buildings
including public buildings
Requirements concerning measures on
existing non‐residential buildings are not
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very different from those applying to
residential buildings (see above). There
are certain provisions and exemptions
that are not exclusively addressed to non‐
residential buildings, but are normally not
relevant to residential buildings (e.g.,
provisions for refurbishment of curtain
walls, exemption for revolving doors).
I.iii. Costoptimal procedure for
setting energy performance
requirements
The German report on cost‐optimal
calculation for new buildings shows that
the current requirements (or at least the
requirements introduced for 2016) for all
types of new buildings meet or exceed the
cost‐optimal level (see, e.g., Table 1).
The cost‐optimal level was calculated
using a set of 6 representative model
buildings where a number of different
solutions were applied. This approach
acknowledges the fact that the costs
required to meet a certain primary energy
requirement may differ widely from the
individual construction and heat supply of
a given model building. The solutions
were different in terms of the
components used (thermal envelope, as
well as technical systems) and some
typical solutions from current funding
schemes were included. Thus, about 30
different cases for each model building
were examined to detect the cost‐optimal
levels.
The cost‐optimality of minimum
requirements in the case of refurbishment
of components depends on the costs of
heat and therefore on the heating system
and energy carrier. In consequence, the
German report on cost‐optimality was
carried out with packages of a certain
refurbishment measure (defined by a
variation of 3 to 4 U‐values) applied to a
building component in connection with
the choice of 3 typical and generally
applicable heating systems. This results in
9 to 12 variants for each of the 4 major
component‐requirements. These
‘packages’ were applied to six model
buildings. The heat generators were
assumed to be installed roughly at the
same time as the refurbishment measure,
but independent thereof (Table 6). As a
result, using only a few model buildings
with only a few heating systems, the cost‐
optimal level proved to be only slightly
stricter than the current level. The
government stated in the related report
that a differentiation concerning the
heating system or building type was not in
favour of clarity and enforceability of the
requirements, therefore the current level
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should be considered as ‘cost‐optimal’
from a general point of view and open to
any technology. Furthermore, it was
concluded that a unique level of
requirements for all buildings and heating
systems lead to lower prices for the
applied technical solutions.
Table 6 presents several examples of cost‐
optimal levels for refurbishment of
components.
I.iv. Action plan for progression
towards Nearly ZeroEnergy
Buildings (NZEBs)
National application of the NZEB definition
Germany delivered the NZEB Action Plan
in January 2013. Upon request of the
European Commission, additional
information was provided in July 2014.
According to the action plan, the
numerical definition of NZEB in Germany
is still under elaboration (see also section
4). Nevertheless, we can safely predict
that this future level will derive from
Germany’s vast experience in funding
energy efficient buildings through the KfW
programmes. The current programmes do
refer — and have done so for more than 10
years now — to a certain percentage of
the current requirement for new buildings
(maximum of primary energy demand,
maximum transmission heat loss).
For new buildings, these ‘KfW‐Efficiency
houses’ are defined by ‘efficiency house
70’, ’efficiency house 55’ and ‘efficiency
house 40’, requiring a maximum of 70%,
55% or 40% of the requirements for new
buildings respectively.
As a guideline, it can be indicated that
the well‐known ’Passive Houses’ mostly
meet the requirement ‘efficiency house
40’.
For major refurbishment of existing
residential buildings, funding levels are
currently established as ‘efficiency house
115’, ‘efficiency house 100’ and
‘efficiency house 85’, requiring a
maximum of 115%, 100% or 85% of the
requirements for new buildings
respectively.
For listed monuments, an additional level
is set at ‘efficiency house 160’ by special
regulations. Since 2011, the funding
programmes also apply to all kinds of
municipal buildings.
Since a significant portion (about 23%) of
all new residential buildings nowadays
consists of ‘efficiency buildings 40 or 55’,
the future NZEB requirement will most
probably be defined around these levels.
The definition will be legally introduced
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with an amendment of the energy saving
ordinance due for 2017, which for
buildings owned and used by public
authorities shall enter into force by
January 2019 and for other buildings shall
be effective by January 2021. The
amendment is currently under
preparation.
Figures and statistics on existing NZEBs
There are no detailed statistics available
about the current total number of NZEBs
(considering the most probable future
definition). The above mentioned schemes
have generated a significant number of
efficient buildings in Germany. The report
points out that about 463,000 apartments
or homes were funded as new ‘efficiency
buildings’ as well as 1,090,000 apartments
in refurbished residential efficiency
buildings (status June 2012). As the
funding of municipal projects in this
sector started much later, the total
number of buildings funded under the
efficiency house schemes was 1,350 until
June 2012.

Table 6:
Example (semidetached residential building) for the determination of the
costoptimal level for component requirement (outer walls) dependent on
a choice of combinations with heat generators (‘packages’).
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I.v. Implementation of the Energy
Efficiency Directive (EED) regarding
building renovation and the
exemplary role of public buildings
The German Federal Government
submitted to the Commission a report
according to Article 4 of the Energy
Efficiency Directive (EED) on 16 April
2014. This report contains the first
approach concerning the strategy
provided in Article 4, including the
overview of the national building stock
based on statistics, as well as the
evidence‐based estimate of expected
energy savings and wider benefits. Table 7
shows the results from the National
Energy Efficiency Action Plan (NEEAP)
calculations. The underlying calculations
by experts on behalf of the Federal
Ministry of Economic Affairs and Energy
include the effects of the major funding
schemes and the legal provisions of the
EnEV. One of the funding schemes has
been established in order to provide
energy consultation for building owners.

Table 7:
From German report
to EED Article 4:
Evidencebased
estimate of expected
energy savings (in
accordance with the
German NEEAP).

The strategy to improve the building stock
in Germany is based on three pillars to
enhance market power: requirements –
funding – information. As mentioned
above, the effect of the requirements and
the effect of funding are calculated in
detail for different time periods. The
calculation of the impact of information
campaigns is more difficult as the reason
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a building owner decides to refurbish a
building cannot be easily determined.
Nevertheless, it is obvious that campaigns
add a value to both other pillars.
Therefore, the federal government invests
in such campaigns, e.g., by funding
activities of the German Energy Agency.
The current activities are ‘branded’ with
the headline ’Die Hauswende’, with
reference to the commonly used term
‘Energiewende’.
In the residential sector, the strategy has
to address a high quota of rented
property, with the typical ensuing
difficulties due to conflicting interests of
landlords and tenants. Furthermore, the
report emphasises the obstacles arising
from the fact that the majority of heat
transmitting surface elements have
already been modernised in the past and
have considerable residual lifetimes.
Statistics concerning heated and/or
cooled buildings owned and occupied by
the German Federal Government are also
included. The total floor area of such
buildings was reported to be 3 million m2,
including buildings that already fulfil the
national requirements due to previous
refurbishment. An amendment of the
national renovation strategy for these
buildings according to EED Article 5
(‘Energetischer Sanierungsfahrplan
Bundesliegenschaften — ESB’) is still
under preparation at the end of 2014.
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II. REQUIREMENTS FOR
TECHNICAL BUILDING
SYSTEMS (TBS)
In Germany, requirements for heating and
DHW systems have a history of 36 years.
Such obligations were first introduced with
the Heating Appliances Ordinance in 1978.
These requirements, focusing on pipe
insulation, as well as centralised and de‐
centralised controls, were broadened and
strengthened in various steps. In several
cases requirements nowadays involve the
compulsory update of existing systems,
including boilers, insulation, etc. In 2002,
these requirements were integrated in the
EnEV and then amended as follows:
> in 2007, when requirements for air‐
conditioning (AC) and ventilation
systems were added;
> in 2009, when additional requirements
for AC and ventilation systems were
introduced;
> in 2013, when the mandatory replacement
of boilers older than 30 years was
introduced. The range of the former
requirement for replacement of gas‐and
oil‐fired boilers installed before 1978 and
which set the deadline at the end of 2006
or 2008 in most cases, was considerably
expanded by this regulation, maintaining,
however, the exemption for low‐
temperature and condensing boilers. For
small residential buildings, owner‐occupied
in 2002, the deadline is (and remains)
2 years after change of ownership.
II.i. Coverage of heating,
domestic hot water, air
conditioning and large ventilation
systems
Requirements with regard to building
systems cover the following issues:
> insulation of pipes (heating, DHW and
cooling systems);
> controls (heating, DHW, AC and large
ventilation systems);
> primary energy expenditure ratio of
boilers (heating systems, combined
heating and DHW systems) — see Tables
8 and 9;
> mandatory replacement of boilers reaching
a lifetime of 30 years (heating systems,
combined heating and DHW systems);
> specific fan power (AC and larger
ventilation systems) — see Table 10;
> heat recovery (AC and larger ventilation
systems).

[2]
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II.ii. Regulation of system
performance, distinct from
product or whole building
performance
Nearly all aforementioned obligations
refer to the design or configuration of
systems. They are distinct from product
performance as well as from whole
building performance.
The requirement for the installation of a
maximum primary energy expenditure
ratio[2] of a boiler is only partly
influenced by the product performance of
the boiler as a product – the building’s
heat demand and the individual features
of installation (only for heating or in
combination with DHW, installation
outside or inside the thermal envelope)
influence this ratio as well. The
requirement for the maximum primary
energy expenditure ratio is assumed to be
met in case of low‐temperature and
condensing boilers.
ΙΙ.iii. Applicability to new,
replacement and upgraded
systems in existing buildings
Tables 8 to 10 show the applicability of all
specific system requirements to both new
systems (installed in new or in existing
buildings) and replacements or additions
occurring in existing systems. The
relevant elements relating to the
mandatory update or replacement
(required by German legislation) are
addressed in the fourth column of
Tables 8 to 10.
ΙΙ.iv. Applicability to new
buildings (optional)
In case of new buildings, the system
performance is accounted in the
calculation of overall energy
performance. This allows a detailed
assessment of the issues addressed by the
system requirements and makes minimum
requirements mostly unnecessary.
Nevertheless, the minimum system
requirements have to be met in new
buildings as well. This is not only in
compliance with Article 8 of the EPBD,
but also prevents confusion of consumers,
who are accustomed to, e.g., finding
thermostatic valves in every room and
temperature controls connected to every
central heat generator.

Primary energy expenditure ratio of a heat generator (according to the German calculation standards) is the amount of
nonrenewable primary energy needed by this generator to produce 1 unit of heat.
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Table 8:
Requirements for
waterbased central
heating systems.

Table 9:
Requirements for
DHW systems.

Table 10:
Requirements for
large AC and
ventilation systems.
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ΙΙ.v. Provisions for installation,
dimensioning, adjustment and
control
Despite the fact that requirements on
building systems are formally addressed
to the owner of the building, in practice
most are to be fulfilled by the installer,
since the requirements require a proper
installation and system layout. Therefore,
every professional installer working on
systems in existing buildings is due to
issue a contractor’s declaration indicating
that the requirements have been
fulfilled. Not issuing such a declaration,
or giving false declarations is an offence
and can be prosecuted by penalties up to
5,000 € for the installer. Thus, detailed
technical requirements are mainly the
responsibility of the installer. The
violation of the requirements as such
(e.g., not replacing a boiler in due time)
can be prosecuted with penalties up to
50,000 € for the owner, as far as the
violation was done on purpose, or under
serious neglect.
The main provisions are
> for water‐based heating systems:
• installation of central controls to
adjust the water temperature and to
shut‐off circulation pumps according
to the time and the outside
temperature (or an equivalent control
parameter); this has been a
mandatory retrofit requirement for
many years; if nowadays a violation is
detected (e.g., by the chimney
sweeper), the owner is required to
add the missing controls immediately
facing penalties up to 50,000 €;
• installation of room temperature
controls in every room of a building
(except rooms with under‐floor
heating with an area less than 6 m²);
this is also a mandatory retrofit
requirement (with a special regulation
for old under‐floor heating systems);
• installation of circulation pumps
automatically adapting to the actual
demand of circulating water in at
least 3 steps; this applies to both first‐
time installation, as well as
replacement of these pumps, and can
be achieved by choosing a controlled
pump, or by combining a conventional
pump with an external control unit;
• insulation of pipes and valves with
certain exceptions; this is also a
mandatory update requirement for

[3]

SPF – Specific Fan Power
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accessible, un‐insulated pipes in
unheated spaces; the legal deadline
for most cases (except some owner‐
occupied small residential buildings)
expired in 2006.
> for DHW systems:
• insulation of pipes (provisions mostly
similar to those for water‐based
heating systems;
• installation of automatic controls to
shut‐off hot water circulators (first
installation or replacement).
> for AC systems exceeding 12 kW rated
thermal output for cooling and
ventilation systems with 4,000 m³/h
inlet air capacity:
• in case of first installation or
replacement of major elements, a
maximum SFP value[3] (category SFP 4
according to EN 13779: 2007);
• in case of first installation or
replacement of central units with
indoor air moisture regulation, a
control with separate set‐points for
humidification and de‐humidification;
this is also a mandatory update
requirement if detected as missing in
the course of a mandatory inspection;
• in case of first installation or
replacement of central units or duct‐
systems in systems designed for
specific inlet air volume of more than
9 m³/h per m2 of useful floor space,
systems have to be equipped with
controls to automatically adjust the
air‐flow to the needs;
• in case of first installation or
replacement of central units, the
systems have to be equipped with
heat‐recovery units (minimum
performance category H3 according to
EN 13053: 2007).
Dimensioning of heating systems and
their adjustment are no longer subject
to legal requirements in Germany, since
the calculation methods encourage
proper dimensioning and hydraulic
balancing. Dimensioning of AC systems is
only dealt with in the course of
mandatory inspections. A (non‐
mandatory) guideline for inspecting
experts is DIN SPEC 15240: 2013‐10.
Based on DIN EN 15239, DIN EN 15240
and DIN EN 15243 and under
consideration of DIN V 18599 (concerning
the calculation of the energy demand for
AC). This standard defines a method for
the energetic inspection of AC systems.

2 0 1 4
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ΙΙ.vi. Encouragement of
intelligent metering
A new provision to promote intelligent
metering was first introduced by the 2008
amendment of the German Energy
Industry Act (‘Energiewirtschaftsgesetz‘).
Since 1 January 2010, every new building
newly connected to the grids has to be
equipped with intelligent meters. This
applies also in cases of major renovations
(as defined in Article 2 (10) of the EPBD).
The law only excludes cases in which the
installation of these meters is technically
impossible, or economically not
reasonable. Intelligent meters are defined
as meters that show the real
consumption, corresponding to the real
time of usage, and that are connected to
a communications grid.
Thus, the requirement to promote
intelligent metering as stipulated in
Article 8 (2) was already introduced
before the EPBD in Germany. The legal
requirement nowadays refers directly to
the EPBD definition of major
refurbishment. Currently, the revised
calculation method DIN V 18599 allows
taking intelligent metering into account
for the energy performance of non‐
residential buildings (as part of the
building’s energy management provisions,
see also section II.vii).
ΙΙ.vii. Encouragement of active
energysaving control
(automation, control and
monitoring)
With the recent amendment of the EnEV
(2013), building automation became a
subject of calculation of the energy
performance of buildings. The new part
11 of DIN V 18599 became part of the
method addressed in the EnEV. It
follows the approach of EN 15232 and
introduces classes of building
automation and control. The
requirements for new buildings are given
by the reference building’s features,
which include a state‐of‐the‐art
automation level. To encourage the use
of improved building automation, if
applicable, one of the two improved
classes of automation can be taken into
account in efficiency calculations for
non‐residential buildings using certain
parameters assigned to these classes.
This applies to new buildings, as well as
in case of calculations for existing
buildings (e.g., for the purpose of
energy certification).
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III. ENERGY PERFORMANCE
CERTIFICATES (EPCs)
REQUIREMENTS
ΙΙΙ.i. Progress and current status
on sale or rental of buildings
Overview and administration system
The German building energy‐certification
system (first introduced in 2007) is based
around independent experts, i.e., owners
in need of a certificate may contract an
assessor from the ‘open market’. The
assessors act as independent experts and
have to fulfil a set of qualification
conditions. In order to implement the
independent control‐system according to
the EPBD, certain administrative
provisions had to be added following the
recent amendment of the EnEV (2013). In
particular, register of assessors,
registration of newly issued certificates
and a data model to carry out electronic
controls were introduced. Also, the
existing penalty system with regard to
certification was revised.
In Germany, the 16 local governments
(‘Länder’) are in charge of the control‐
system and the general enforcement of
building energy performance certification.
The overall administration is run by the
DIBt (‘Deutsches Institut für Bautechnik’),
a common authority for mainly nationwide
issues of building control. Because of the
strict data privacy law in Germany, the
newly introduced central database is
restricted to metadata (type of certificate
and building, new or existing building,
responsible local government, assessor).
These data are accessible for the
enforcing authorities and the individual
expert, but not for the general public.
Further information gathered during
sample controls has to be made
anonymous afterwards. The anonymous
data can then be used for statistical
purposes (e.g., to obtain information
concerning the general state of
refurbishment in Germany, as a whole or
in a certain region).
The Energy Performance Certificates
(EPC) in Germany can be grouped into two
categories according to the type of
assessment method: certificates based on
calculated energy demand and
certificates based on metered
consumption. In doing so, all new
buildings and cases of major renovation
must have an EPC based on a calculation
methodology. The simpler metered energy
consumption method applies only for the
following:
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> existing residential buildings with at
least 5 apartments, where the influence
of individual user behaviour is
statistically balanced by the large
number of users;
> existing residential buildings with less
than 5 apartments, which at least
comply with the first German Thermal
Insulation Ordinance for thermal
insulation (1977);
> all existing non‐residential buildings.
How flats are certified in apartment
buildings
In Germany, the certificates are generally
issued for the building as a whole, on the
grounds that heat flows between
apartments are considered significant and
different EPCs for individual apartments
could be misinterpreted in terms of
accuracy. When a building is owned by a
group of owners of individual apartments
(shared property), the obligation is
addressed to the specific group of
shareholders, even if only one of them
intends to rent out or sell the apartment.
The others benefit from the EPC issued at
this occasion, because the certificate will
also be valid for their apartments for the
following 10 years.
An exemption is foreseen for mixed‐use
buildings (residential mixed with non‐
residential), where in certain cases two
certificates — one applying to residential
use and the other to non‐residential use
of the building — are issued.
Format and content of the EPC
The EPC format was introduced in 2007
and amended twice (in 2009 and 2013).
Each certificate consists of five pages:
> Page 1 contains information about the
building, the selected calculation
methodology (asset rating or metered
rating), the source of the input data and
the assessor.
> Page 2 shows the results in case of asset
rating (energy demand).
> Page 3 shows the results in case of
metered rating (energy consumption).
> Page 4 includes recommendations and
individual comments by the assessor.
> Page 5 provides explanations concerning
the values and scales in the certificate.
There are different EPC formats for
residential and non‐residential buildings,
however, both certificates shall, as far as
possible, follow the same structure.
Figure 3 shows as example of the current
form for page 2 (showing the results in
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case of asset rating) and highlights the
changes introduced in 2013.
Although detailed designs (including
colours) are not mandatory, due to
software implementation combined with a
widely used official printing tool, the
certificates mostly look as indicated in
the annexes of the EnEV.
EPC activity levels
Before 1 May 2014, there was no
registration of EPCs in Germany and
therefore there was no database and no
control system in place. Consequently,
the certificates issued before this date do
not have a registration number and
cannot be subject to any control
activities. The validity of these
certificates (10 years) is however not
affected by the recent changes of the
EnEV. Within the first 8 months of running
the scheme (May 2014 to December 2014),
DIBt registered 173,192 certificates based
on asset rating (energy demand), and
149,016 certificates based on metered
rating (energy consumption). The average
monthly number is now stabilised at
approximately 40,000 certificates. Due to
other changes in the system, it is probably
not appropriate to assume that this was
the monthly rate also in the period before
May 2014. Moreover, indicators show that
a very large portion of certificates was
issued in 2008.

Figure 3:
Page 2 of the EPC for
residential and non
residential buildings,
(asset rating, version
2013).
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Typical EPC costs
The Energy Saving Ordinance (or any other
legislative act) does not include any
regulations with regard to the costs
incurred in the energy certification
process. Therefore, there is no set price
for the cost of an EPC. The price may be
determined by the assessor and property
owner individually and typically ranges
between 50 € and 800 € for residential
buildings. It can be assumed that the new
additional fees for registration (currently
set at 4.50 €) have little or no effect on
the price of an EPC. There is no recent
analysis on the effects of the introduction
of the database on the market price of
EPCs.
Assessor corps
When the system authorising the issuance
of EPCs was first introduced in Germany in
2007, there was a need for opening up the
pool of qualified assessors due to the
large number of certificates required in
the first years of the scheme’s application
and in order to keep the prices low. The
authorisation of a professional to issue
certificates is based on the qualification
of the expert in question.
For new buildings, the preconditions to
act as an assessor are defined by regional
law. These experts —mostly architects and
engineers — are also entitled to issue
certificates for existing buildings of
similar use and size.
Other experts intending to issue energy
certificates for existing buildings must
identify their personal qualifications and
check whether they meet the conditions
set in the EnEV (§ 21). The individual
requirements for the qualification of
assessors for existing buildings include
occupation (several different engineer
qualifications and — for restricted fields of
activity — building technicians and master
craftsmen) and a corresponding level of
occupational training and/or professional
experience. The required qualifications
are described in an annex of the EnEV and
several organisations offer customised
training. There is no official approval or
certification procedure. A professional
who issues an EPC while not entitled to do
so, breaches the regulations and can be
punished by law in the form of a fine. The
risk of facing possible fines/penalties
should prompt a potential assessor to
cautiously examine whether he/she meets
the conditions. Enforcement, also in this
case, is a responsibility of the local
authorities who are due to act if a
violation is determined, e.g., via a
complaint.
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Since the introduction of the independent
control system, experts intending to issue
certificates must register through a
personal account on the server of the
DIBt. The creation of the account does
not replace the ‘self certification’
procedure described above. The DIBt is
not in charge of controlling the individual
qualifications and additional
preconditions of the expert for issuing
certificates. Currently, there are more
than 17,000 active expert accounts,
including experts who perform inspections
(AC systems); these are also entitled to
issue certificates allowing synergetic
effects.
Compliance levels by sector
There is no recent study of the
compliance level including the impacts of
> the newly introduced control system;
> the requirements concerning
advertisements;
> the recent alterations about the clearly
defined onset of the requirement
(advertisements, showing of houses).
The anticipated (but not yet scheduled)
general evaluation of the EnEV (see
section I.i.) should, among other issues,
cover this aspect of impact, enforcement
and compliance. Since the control system
was introduced in May 2014, significant
results are not yet available. Local
authorities will only have to submit a
detailed report about the results of the
control system to the Federal Government
by March 2017.
Enforcement with building owners and
real estate actors
The requirement to display or hand out a
certificate of an apartment or building
becomes mandatory at latest at the time
of showcasing the apartment or building
for sale or rental to the prospective buyer
or tenant. In case of non‐compliance,
normally brought to light by a complaint,
a penalty can be imposed on the owner of
the building by the relevant building
authority (usually a local authority
designated by the respective region). A
special German market instrument, the
‘warning notice’ (‘Abmahnung’, see below
in section III.iii.) issued by private
stakeholder organisations or by
competitors, has sufficiently helped to
achieve a high level of compliance
especially among estate agents and
housing companies. In view of
requirements concerning advertisements
(see section III.iii), property owners are
regularly being pressed by their estate
agents — who as professionals fear a
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‘warning notice’ — to have a certificate
issued before any showing of the property
to prospective owners or tenants.
Quality Assurance (QA) of EPCs
The recently introduced German approach
of an independent control system works
effectively and allows to keep both
efforts and costs as low as possible. The
liberal approach of a free market without
official state approval was a barrier to the
setup of the independent control system,
as was the protection of data privacy for
property owners, which is held in high
regard in Germany.
For this reason, the control system has to
work without a general data retention in
a central database. A commissioned and
authorised body (’Deutsches Institut für
Bautechnik – DIBt’) holds a central EPC
register without collecting all the
contents of the issued EPC. The register
collects data from the assessor
concerning the type of EPC issued and the
location of the building. Each certificate
is granted an individual registration
number and can be part of the random
quality checks. The contents of the
certificate and additional input data will
only be collected for certificates that are
part of the random samples. For the
purpose of a later long‐term storage in a
database, the datasets have to be made
anonymous due to the above mentioned
data privacy rules, after all checks have
been completed.
Checks are organised in accordance with
the three options of the Directive
2010/31/EU. The first step of plausibility
checks (option A: validity check of input
data of the building) is currently carried
out automatically by DIBt on behalf of
local authorities. For the year 2014,
samples in the order of 5% (about 16,000
certificates overall) are selected with
respect to type and location of the
building for the automatic checks. The
results are communicated to relevant
local authorities (based on location of the
building) and the assessor. Further and
more detailed controls (option B: check
of the input data and verification of
results and option C: full check of the
input data and results, possibly including
site visit) are the responsibility of local
authorities who are able to impose fines
(up to 15,000 €) in case of violations of
regulations on certification. For example,
this could include incorrect issuing of
certificates, refusal to issue or to submit
a certificate, or deliberate inclusion of
incorrect information in energy
certificates.
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For existing buildings, according to the
EPBD, checks for appropriate samples of
EPCs dated from 2014 will be carried out
in 2015. Details and size of the sample
are under consideration by a task force of
competent regional authorities; the
quotas will probably be set at the level of
0.5% for option B and 0.1% for option C.
With regard to new buildings, such checks
are already subject to the building codes
of several regions.
The first results of the analysis of the
samples from 2014 (16,105 EPCs checked
in option A, and a further ca. 1,900
foreseen for options B and C) are
expected in 2015. For earlier years (2012
and 2013), a control of statistically
representative samples was (and still is)
not possible, due to the absence of a
registration service or database.
ΙΙΙ.ii. Progress and current status
on public and large buildings
visited by the public
Overview
With the adoption of the Directive
2010/31/EU, the German transposition on
Display of Energy Performance Certificates
was updated.
There may as well be cases where the
former Directive 2002/91/EC demanded a
public display, but the new wording of the
Directive 2010/31/EU would not demand
one. On the other hand, a new, separate
requirement to display the EPC addresses
all cases of buildings frequently visited by
the public, though only if a certificate has
been issued. The German transposition
ensures that buildings subject to the
display requirement already before the
2013 amendment of the EnEV will also be
subject to the display requirement in the
future. This applies to, e.g., public
theatres and schools. Non‐public buildings
in Germany frequently visited by the
public — in accordance with the Directive
2010/31/EU — must meet a display
requirement only when a certificate is
already issued, or as soon as a certificate
is issued on the account of future sale or
rental.
A display may either consist of all 5 pages
of the certificate, or include a reduced
single‐page display. Figure 4 shows the
display format for asset rating.
Format and content of the EPC
The German legislation does not
distinguish between public and large
private buildings visited by the public and
other non‐residential buildings. The
display form is an integrated part of every
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certificate for a non‐residential building.
The owner may display an EPC on a
voluntary basis, even if not required to do
so. If a certificate was issued under
former legislation, a new display (e.g.,
needed because of new thresholds) based
on this certificate must mention the
applied version of the ordinance, but is
otherwise not due for an update.

federal state buildings in Berlin and about
45 buildings in Bonn displayed their
certificates without obligation to do so,
because of being ‘frequently visited by
the public’. Whenever a building owned
and occupied by the federal government
is subject of major refurbishment, a
certificate is created and displayed even
without any existing obligation.

Frequency of updating

Costs

Certificates, as well as displays, are valid
for a maximum of 10 years from the date of
issuance and can be used in their original
form during this period even if new forms
are introduced by an amended ordinance
for newly issued certificates. When a major
building refurbishment is underway and a
calculation of the energy demand is carried
out in the course of these measures, a
former energy certificate loses its validity
and a new one has to be issued based on
the recent calculation.

There are no studies indicating the
market prices of certificates for this
group of buildings. During a study about
energy certificates for non‐residential
buildings carried out in 2011, professional
owners were asked about the price
acceptability for a certificate for a
simple, square, non‐residential building
with a single use. The replies ranged from
an average of about 800 € for a certificate
just meeting the minimum requirements
to an average of 1,400 € if the certificate
provides really useful information.

Activity levels

Figure 4:
Display EPC in case
of asset rating
(version 2013).



The display number of EPCs has not been
analysed yet. This will probably be
included in the upcoming general
evaluation of the EnEV (see section I.i.).
In order to set a positive example for
other authorities, the federal government
has implemented a programme from 2007
to 2010 to ensure that also buildings
occupied by federal ministries and higher
authorities — i.e., buildings frequently
visited by the public — are equipped with
certificates and displays. In the
framework of this programme, about 35

Assessor corps
The assessor corps for non‐residential
buildings is more or less identical to the
one for residential buildings, with the
exception of master craftsmen and
building technicians. Engineers and
architects fulfilling the requirements of
the EnEV (section III.i.) are entitled to
issue certificates for all types of existing
buildings, but apparently some qualified
assessors refrain from doing so for non‐
residential buildings as the regulations
and the technical aspects in this field are
more complicated.
Quality Assurance (QA) of EPCs
In general, the German legal system
postulates full compliance when an
authority is the addressee of a regulation.
Higher authorities are obliged to
intervene if an authority under their
responsibility does not fully comply with
the law. A system of penalties and fines is
therefore unnecessary for the prosecution
of authorities that own or rent such
buildings with display obligation for their
purposes. For private owners, the
issuance of the certificates is liable to
penalties. However the recently
introduced obligation to display
certificates in case of non‐public use with
frequent visitation is not yet subject to
penalties.
Certificates for public buildings are
subject of the newly introduced control
system as well. The first results are also
expected from the 2014 samples under
analysis.
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III.iii. Implementation of
mandatory advertising
requirement
The mandatory advertising requirement
was introduced with the 2013 amendment
of the EnEV and came into force on 1 May
2014. This obligation applies to
advertisements in all commercial media
(print and online, also estate agents
displays, with the exception however of,
e.g., whiteboards provided for free in
other places and advertisements of a
tenant looking for a follower). The
advertising requirement is supported by a
provision about penalties, addressing
owners and — indirectly — estate agents
acting on behalf of the owners.
Shortly after the introduction of this
obligation it became evident that there is
no real need for penalties. A specific
German market instrument, the so‐called
‘warning notice’ (‘Abmahnung’) issued by
private stakeholder organisations or by
competitors, has contributed to the high
level of compliance especially among real
estate brokers and housing companies.
This instrument works as follows:
specialised legal professionals observe the
market on behalf of stakeholder
organisations, or of competing estate
agents. As far as the advertising
requirement is concerned, whenever an
advertisement lacking the due energy
efficiency indicators is spotted, an official
letter is send out to the party at fault
demanding a declaration that this person
or organisation will respect the regulation
in the future. This warning letter entails
also a significant fee for the lawyer and
sometimes a compensation for the
affected competitor. The addressee might
file a lawsuit to avoid these payments,
but normally will refrain from doing so
because of legal costs and an unsure
outcome. Legal professionals who issue
such letters have a strong motivation
because of easily earned fees. Even in
cases when the certificate is not due
(e.g., for monuments) or not yet due
(e.g., for unfinished new buildings), real
estate agents tend to advertise energy
performance indicators just to avoid the
legal implications of ‘warning letters’.
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construction and energy class, if
applicable). This quite extensive set of
indicators is owing to the fact that
German certificates (until recently) did
not generally provide a single indicator
for energy performance, but a set of
different indicators without a fixed
classification system.
Several supporting instruments are
provided, e.g.:
> an official guideline for owners and
estate agents on identifying the
indicators in the current seven different
types of energy certificates for
residential buildings and six different
types for non‐residential buildings; this
guideline is focused on the ‘old but
valid’ generation of certificates, since
the current version contains clear
instructions;
> a smartphone app (Figure 5) usable also
as online assistance to identify valid
energy certificates and to find the
correct indicators[4] and
> a list of abbreviations developed by the
newspapers and published as header on
relevant pages.

In detail, the new regulation lists up to
five indicators that must be published in
different cases (e.g., for residential
buildings: type of certificate, value of
delivered energy, energy carrier, year of

[4]



www.immoenergie.de; (German only; offline usable with Android).

Figure 5:
Smartphone app to
determine the
indicators for
advertisements
(Android, screenshot).
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ΙΙΙ.iv. Information campaigns
The Federal Government published two
information brochures (Figure 6) about
energy certificates according to the
former version of the EnEV, one for the
general public and one for experts and
owners dealing with certificates for non‐
residential buildings. Both brochures were
in high demand. The first one informed
citizens on various issues of the energy
regulations. An update of this brochure is
underway, but the publication was
postponed until 2015 due to the major
changes of responsibilities within the
Federal Government. The re‐editing of
the second brochure is under
consideration. Meanwhile, additional
information (including FAQs) is provided
on official websites. In addition,
stakeholders (e.g., consumer
organisations, house owner federations)
also publish information material for their
own clientele.

Figure 6:
Brochures for the
information of citizens
about energy
certificates and
requirements; new
editions are expected
in 2015.

ΙΙΙ.v. Coverage of the national
building stock
In absence of a registration system before
1 May 2014, there is no data available to
indicate the coverage of the building
stock with certificates. Taking into
account earlier evaluations[5], and the
fact that for every new lease of a single
apartment in a building a certificate has
to be issued for the whole building, being
thus valid for all the apartments of the
building in question, it can be assumed
that housing companies with multi‐family
rental buildings reached a nearly full
coverage already in 2008 for their
8.4 million apartments (in about
1.2 million buildings). On the other hand,
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private homes presented a low coverage
at the time of the evaluation study. The
same appears to apply to privately owned
non‐residential buildings, without though
any statistical evidence. According to
internal reporting by organisations of the
federal and local governments, public
buildings appear to have certificates in
their ownership as far as they were
constructed after 2007, or as far as
display of energy certificates was
required, however, there is no statistical
evidence to support such a presumption.
The same assumption applies to municipal
buildings as well.
The total building stock in Germany by
the end of 2012 amounted to roughly
18 million residential buildings and about
3 million thermally conditioned non‐
residential buildings. Based on the
number of EPCs issued since registration
began in 2014, and indications that 10
times that number of EPCs were issued
prior to that date, it is estimated that 10%
of the German building stock is already
covered by certificates.
Indicators about the conditions leading to
the issuance of certificates (e.g., sale and
display obligation) could be later
extracted from the control‐samples.

IV. INSPECTION
REQUIREMENTS – HEATING
AND AIRCONDITIONING (AC)
SYSTEMS
In the course of the implementation of
Directive 2002/91/EC, Germany decided
to adopt different approaches for heating
and boiler inspections (alternative
measures), and for the inspection of AC
systems (inspections). This decision was
made based on the requirements already
in place in Germany. The already existing
scheme for boiler inspection, does not
cover all the provisions of the directive.
In addition, there has been a long‐term
approach in place since 1978 providing
for mandatory requirements for heating
systems. These measures have resulted
in a relative high standard for existing
heating systems, thus reducing the
probable impact of inspections of the
accessible parts. For this reason,
Germany decided to follow the
‘alternative measures’ approach for
heating systems.
For AC systems, there were no similar
measures in place until 2007. As a result,
it was decided to follow the inspection
option for AC systems.

[5]

www.bbsr.bund.de/BBSR/DE/Veroeffentlichungen/BMVBS/Online/2010/DL_ON062010.pdf?__blob=publicationFile&v=2 (German only)
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With the introduction of the Directive
2010/31/EU, Germany carried on with
both these approaches:
> for heating systems, a combination of
funding and information campaigns,
requirements for replacement and
compulsory updates, and inspection of
boilers, including pumps and boiler
controls;
> for AC appliances with an individual
rated output exceeding 12 kW, a
mandatory inspection scheme, which
will be completed by an independent
control system for inspection reports,
carried out by the same organisations as
the control system for energy
certificates.
Inspections of AC systems as well as the
package of equivalent measures for
heating systems, are not systematically
linked to activities according to Article 4 of
the EED for building renovation. In future
reports about equivalence, any possible
overlap will be taken into account.
IV.i. Alternative measures,
heating systems
Report on equivalence
Germany has reported to the Commission
the selection of ‘alternative measures’
three times under the Directive
2010/31/EU. In 2013, a calculation
showed that the above mentioned system
of recurring measurement of boilers
(especially with view to the severe
enforcement leading to compulsory
shutdown of faulty boilers) in combination
with a funding scheme for replacement of
conventional boilers with heat generators
based on renewables, led to energy
savings exceeding by far those of an
inspection scheme for accessible parts of
heating systems.
The report lists two kinds of alternative
measures:
1. Measures with detailed impact
assessment based on ‘hard’ market figures:
> recurring on‐site measurements for all
boilers according to the German
environmental law, based on the
statistics of the chimney sweeper
association, with careful extrapolation
to the future;
> funding[6] scheme for system
refurbishment, only partially included in
quantitative analysis because of overlaps;
> funding scheme ‘MAP’ concerning the
replacement of conventional boilers
with renewable‐powered heat
[6]
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generators, based on the statistics of
the funding organisation with careful
extrapolation to the future.
2. Other measures supporting the above
mentioned (without numerical evaluation
in the report):
> detailed enforcement of the regulations
on shutting down old boilers (plus their
replacement by other, more efficient
heat generators) and compulsory
insulation of pipes;
> other compulsory measures without
systematic enforcement (e.g., insulation
of formerly uninsulated pipes);
> information campaigns by federal and
regional governments, trade
associations and privately driven
initiatives.
Impact and equivalence assessment
The most recent report states that the
impact of the alternative measures listed
above under point 1 amounts, in terms of
primary energy savings, to 3,860 GWh
within the timeframe 2014‐2016 (ex‐ante
analysis) compared to the savings that
could be produced by an inspection
scheme amounting to only 1,051 GWh in
the same timeframe.
The calculation was facilitated by a
reliable set of data and a calculation
framework providing figures to estimate
the improvements. The ex‐post analysis
could make use of the yearly statistical
reports provided by the association of
chimney sweepers and the
documentations about funding.
Costs and benefits
The benefits stated above can be
attributed to systems introduced and
running for other purposes. Therefore, the
above mentioned benefits are not linked
to additional costs for inspections, which
would have to be paid by the owners of the
buildings. It can be assumed that the
‘saved’ costs for avoided inspections
enhance the ability of the owner to invest
in refurbishment, hopefully for
improvement of the energy performance.
IV.ii. Progress and current status
on AC systems
Overview, technical method and
administration system
Regular inspections for AC systems are
mandatory since 1 October 2007. Also
mandatory is the regular maintenance of
energy‐related components of AC and
ventilation systems by a professional

The scheme is about the introduction of renewables by replacing nonrenewable heat generation.
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technician. The intervals for the latter
should be fixed according to the manuals
and must consider the needs (sizing) of
the individual installation. The mandatory
maintenance allows for a longer interval
between inspections.
Every AC unit with a thermal output of
more than 12 kW must undergo an
inspection by an engineer specialist every
10 years. The scheme was first introduced
in 2007 and established deadlines for the
first inspections based on the age of the
system by 1 October 2007: systems older
than 20 years had to undergo the first
inspection within 2 years, systems older
than 12 years within 4 years and systems
aged from 4 to 12 years within 6 years from
the start date. Following the 1st inspection,
further inspections are due every 10 years.
This scheme was not changed with the
recent amendment to the law, but
provisions on registration and formal issues
in order to identify the registered
inspection report were introduced.
In particular, the engineer must inspect
the appliance to check whether it meets
the individual demands of the building
and whether it requires modernisation.
The inspector must provide
recommendations for improving the
system efficiency or replacing the system,
according to the EPBD.
A compulsory inspection method was not
legally introduced, but DIN recently issued
a (non‐compulsory) National Annex to EN
15240 as a guideline for inspectors.
Arrangements for assurance, registration
and promotion of competent persons
The inspection report is subject to an
independent control system run by the
regional authorities in the same way and
using similar means as the control system
for energy certificates. For this purpose,
the experts, as well as their reports, have
to be registered with the ‘Deutsches
Institut für Bautechnik (DIBt)’. This
authority will also provide statistically
representative samples of inspection
reports issued in a certain year for the
purpose of control by regional authorities.
Registration of experts started in early
2014, while registration of reports
became mandatory as of 1 May 2014.
Therefore, the experience with regard to
the registration system is only recent.
Assessors are now obliged to keep the
reports issued, together with the data and
evidence used to create the reports, and
must provide these to the controlling
authority when selected to be part of the
sample for independent controls.
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Promotional activities
As the inspection scheme is in place since
2007, owners should be aware of their
obligation and of possible penalties in
case of not having their AC systems
inspected. Because the total number and
location of the AC systems due for
inspection is unknown, systematic
enforcement is not possible. The system
so far relies mainly on promotion. The
introduction of the control scheme has
been featured in many professional
journal publications. The national
organisation representing AC system
installers is currently promoting the issue
through the customer relations
department of installation companies.
Enforcement and penalties
Owners who fail to have their AC systems
inspected, or who do not order an
inspection in due time risk exposure to
penalties. Inspectors who carry out
inspections without possessing the
appropriate professional education (legally
defined degrees of engineering), or those
not having the required professional
experience, can also be prosecuted and
penalised. The registration scheme is
expected to facilitate the enforcement of
penalties in the future. Without
information on the number of AC systems,
nor their size, age and location, competent
authorities may currently enforce only the
obligation of the owner (to assign the
inspection to an assessor in due time)
mainly by addressing complaints.
Indicators show that there is room for
improvement, especially concerning
owners who fail to order an inspection in
due time. There is currently an ongoing
discussion on how to improve the
enforcement, considering also the use of
evidence from energy certificates for
cross‐checking.
Quality control of inspection reports
Competent regional authorities plan to
enlist the help of highly experienced
experts for control checks of issued
inspection reports in order to enhance
enforcement. A structured, semi‐
automatic control protocol and
accompanying guidelines are currently in
preparation for experts checking
inspection reports on behalf of the
enforcing local authorities, in order to
ensure equal control criteria. Samples of
inspection reports are currently being
collected awaiting control in bundles as
soon as the systematic scheme is
approved in 2015.
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Inspection activity figures
Current observations of registered
inspection reports show an almost steady
rate of about 150 inspection reports per
month since registration became
compulsory in May 2014. Consequently,
the overall number of registered
inspection reports issued in 2014 is about
1,200. Decisions about the precise size of
the sample due to be checked are still
pending, but there is no doubt that a
significant number of reports issued in
2014 will be included.
Impact assessment
Stakeholders, and in particular the
association of installers, attribute great
benefits to the inspection of AC systems,
not only relating to the improvement of
energy performance in this sector, but
also to promoting innovation and ensuring
sufficient work demand for the installers.
A recent study[7] highlights possible
improvements and additional impacts
from the installers point of view. The
study also shows, in a very detailed
manner and for different systems and
their components, how costs of
investments and benefits are connected
to the improvements achieved by
following recommendations. However, it
does not address the issue of inspection
costs, neither specifically for the different
system dimensions and designs, nor as
average costs. As per free market rules,
there are no legal instructions about the
inspection fees other than the fees for the
registration process (a few € per issued
report).

3. A success story in EPBD
implementation
Interdisciplinary standardisation leads
to better understanding
The German transposition of the EPBD is
closely linked to a great effort in
standardisation, using a new form of
interdisciplinary collaboration and leading
to a unique and exemplary result, the all‐
in‐one calculation method DIN V 18599 for
energy performance of buildings.
During the implementation phase and
related activities for the Directive
2002/91/EC in the years before 2006, the
German government instigated the
development of a holistic calculation
method covering all the aspects
[7]
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mentioned in Annex I of this directive.
The method is presumed to be suitable for
differentiating between the different uses
and combination of uses identified in
typical German non‐residential buildings.
The differentiation should, on the one
hand, lead to a realistic calculated energy
demand value that is comparable with the
metered consumption under the same
conditions of use. On the other hand, the
calculation is expected to handle the
different systems and respective solutions
in a way that their specific energy needs
are expressed realistically and that
possible improvements on each system
can be identified and compared to others.
For the purpose of this standardisation
process, the German standardisation
institute (DIN) established an
interdisciplinary committee that combines
knowledge from the areas of building
physics, heating and hot‐water systems, AC
and ventilation systems and lighting in the
form of different sectoral committees. The
aim was to develop a standard that
calculates the energy performance in a
unique calculation kernel with well aligned
contributions from all systems, using
defined internal interfaces.
The work resulted in a first version of the
pre‐standard DIN V 18599 which was
issued in 2005 and used to set up the
German regulations and to carry out field
tests for energy certificates, especially
for non‐residential buildings. The
experience gained in practice led to the
first amendment (2007‐02), which was
used as a compulsory method assigned to
the EnEV from 2007 until early 2014. The
10 parts of the 2007 version (Figure 7)
were implemented in nearly 20 different
commercial software packages. The
second amendment in 2011 further
improved this work and an eleventh part,
dealing with building automation
concepts, was added. The 2011 version of
DIN V 18599 was legally introduced with
the 2013 amendment.
The standardisation process led to a
fruitful and exemplary cooperation of
experts from very different backgrounds.
This became the basis for better
understanding among the different
technical disciplines involved. DIN
developed a new command structure in
this field to overcome the differences in
standardisation cultures and languages of
the technical disciplines now working
together with a common goal, i.e., to
achieve energy performance calculation.

Schiller, H.; Mai, R.; Haendel, C. “Chancen der Energetischen Inspektion für Gesetzgeber, Anlagenbetreiber und die
Branche”, Fraunhofer IRBVerlag, Stuttgart, 2013 (German language).
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Figure 7:
Structure of German calculation standard DIN V 18599.

The technical basis for DIN V 18599
comprises several approved international
standards (e.g., EN ISO 13789, EN ISO
13790). The calculation procedure is in
principle in line with other CEN standards
from the mandate 343, being though
much more consistent, unambiguous and
clear to the users because of the ‘all in
one place’ approach. Moreover, the
‘common language’ and consequent use of
indicators and indices throughout this
unique standard facilitates its use for
legal purposes.

4. Conclusions, future plans
As odd as it may seem, since there are a
lot of advanced buildings and a relatively
ambitious level of energy performance
requirements in the country, Germany has
postponed thus far the publication of the
detailed definition of Nearly Zero‐Energy
Buildings (NZEBs). Currently, one in two
new residential buildings exceeds the
requirements sufficiently so as to receive
funding from the KfW funding bank.
The reason behind Germany’s holding
back is that the nearer to the point of
introduction we stand, the more
ambitious the energy levels for NZEBs can
be set considering the economic
circumstances: new technologies are
being introduced, craftsmen and
architects are getting acquainted with the



S T A T U S

D E C E M B E R

2 0 1 4

specificities of energy efficient building,
energy prices are rising (at least in the
long term), whereas costs for energy
saving measures are decreasing, and
public awareness is growing. All these
factors are conducive to an ambitious
level of requirements.
The detailed determination of the NZEB
level is to be completed before 2017. Τhis
task has been assigned to the government
by the parliament within the Energy
Saving Act 2013. In order to prepare for
this step, the Federal Institute for
Research on Building, Urban Affairs and
Spatial Development has commissioned,
on behalf of the government, several
studies to determine the cost‐optimal
level for the next decade, identify the
best way for establishing the
requirements, update certain elements of
the use patterns, align the different
present legislative acts and, hopefully, to
make it all as easy as possible.
In general, the German public is already
aware of the need to improve the energy
efficiency of new buildings. On the other
hand, there is a strong need to deal with
the shortage of affordable apartments in
many urban regions. Politicians will have
to ensure that NZEB levels are not in
conflict with affordable costs for housing.
As half of the German households live in
rented accommodations, they are well
aware of the increase of the ‘second rent’
consisting mainly of energy costs and
adding to the rising, and, for people with
lower income, sometimes nearly
unbearable costs of the rent itself. Every
effort to reduce energy costs nowadays
helps to reduce the overall costs of
housing, especially if the requirements
are set out with care to avoid
unreasonable construction costs.
It is also clear that a reduction of CO2
emissions can only be reached by
improving the energy efficiency of the
current building stock. Specific
requirements need to be applied in this
area in case of refurbishment, but a
reasonable level must be found first. Too
strict requirements could result in
investment reluctance. There is a huge
task ahead for the building stock of the
future to meet climate‐neutral levels, and
potential investment in energy efficiency
should under no circumstances be
discouraged!
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