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Impact assessment of the minimum energy performance stan-
dards for buildings in Germany

The following analysis is part of the EUPOPP project’s work on evaluating European policy
instruments for sustainable consumption (SC). It forms part of a series of ten in-depth impact
assessment papers. All assessments have been carried out in accordance with the EUPOPP
Impact Assessment Tool.
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1. Setting the scenel/introduction

1.1 The minimum energy performance standards for buildings
in Germany

The main instrument which will be analysed in this paper is the minimum energy
performance standards for buildings in Germany. These standards are part of the en-
ergy saving ordinance (Energieeinsparverordnung [EnEV]). This ordinance sets stan-
dards for different parts of the housing sector, e.g. air conditioning, heating systems
and building elements such as walls, windows, doors etc. In this analysis, only the lat-
ter — minimum energy performance standards for building elements and buildings — will
be discussed. All other elements of the EnEV will only be analysed, if they seem rele-
vant to the context of the EnEV, be it as a hampering or as a supporting factor.*

In general,Without telling any details in this part (for that please see chapters 2ff.)
the aim of the EnEV is to influence the heating behaviour of all people living or working
in heated buildings®. As there is only limited access to different sources of heating and
there are also limited possibilities to influence the heat requirement in terms of the
temperature at which people feel comfortable, the prize of heating energy is only to a
limited extent useful to reach the target. No matter what prize — people have to and will
heat to a certain degree. Regarding this, minimum energy performance standards are a
very promising instrument to influence the energy demand required for heating, be-
cause they are not affecting the actual consumption behaviour (which would mean to
lower the temperature, but the heating energy demand to reach the respective tem-
perature. As the traditional aim of consumption policies is targeting the consumers’
behaviour, the minimum energy performance standards are an unusual example of
sustainable consumption policies. Thus, the main aim of the EnEV is to change the
framework of consumption within a specified area (heating) of the housing sector.

The origins of the EnEV date back until the late 1970s when the so called War-
meschutzverordnung (heat insulation ordinance) was implemented. In 2002 this ordi-
nance was merged with the Heizanlagenverordnung (heating system ordinance) to
become the new EnEV (Friedrich et al. 2007: 20). So far the EnEV has been revised
three times: first in 2004, then in 2007 and last in 2009. In 2009 the level of the mini-
mum energy performance standards was increased by around 30%. Another main
amendment was extending the energy performance certificates to buildings which were
built before 1995. For 2012, a new EnEV revision is planned (BMU 2007: 3). Then, the
minimum energy performance standards are again supposed to be increased by
around 30% compared to the latest version of the EnEV (EnEV 2009). However, it is
not sure, whether this course will be continued with a new government coalition in
place from 2009 on. Further changes to the EnEV have to be awaited.

! This holds for all other instruments, mechanisms etc. outside the EnEV.
? For a detailed description see the following chapters.
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1.2 The policy context

1.2.1 The EU context

When looking at national instruments in EU member states it always has to be
noticed that there could, and most often will, be some supranational regulations or ap-
proaches on how to tackle issues on the public agenda — this is also the case for
minimum energy performance standards for buildings. The concerned community rules
are part of the Energy Performance of Buildings Directive (first version: EC 2002/91),
called EPBD. The EPBD sets no specific standards in terms of limit values, but it sets a
framework within which national regulations may vary. This frame’s broadness is ex-
pressed by merely stating that each member state has to set minimum standards for
the energy performance of buildings which come into force when building new houses
and when renovating existing buildings to a certain extent (Art. 5 and 6). However,
building and renovation should occur within a cost-effective framework. The EPBD also
obliges the member states to demand energy performance certificates (Art. 7 1) — an-
other context factor of the German minimum energy performance standards (see be-
low).

However, besides the energy performance certificates there have been no con-
sequences of the EPBD for Germany so far, due to those national regulations which
have been in place for a relatively long time (see chapter 1.1) (Friedrich et al. 2007:
53). Though, there will be further consequences caused by the revision of the EPBD. In
July 2010, a revised EPBD (2010/31/EU) entered into force including regulation on (1)
demanding zero energy for newly built houses by 2021 (Art. 9 I), (2) demanding ran-
dom sample controls of energy performance certificates (Art. Annex Il), (3) and de-
manding also strategies to support zero energy standards for the renovation of existing
buildings (Art. 9 1), (4) the level of minimum energy performance standards has to be
at a cost-optimum (Art. 4). But again, no explicit limit values have been prescribed and
therefore consequences for the German legislation are likely to be inconsiderable
(apart from new buildings).

1.2.2 The national context

At the national level in Germany a broad set of other policy instruments which
aim at improving the energy efficiency in the housing sector, especially regarding the
energy performance of buildings. Only the most important should be discussed here
(Table 1).

The most important national policy related to the EnEV is the energy saving law
(Energieeinspargesetz [EnEG]). The EnEG is the basis for authority of the EnEV and
therefore creates the judicial framework for energy performance standards. Allowing
the government to set energy performance standards within an ordinance (81 IlI) and
prescribing the cost-efficiency of these standards (85 I) is the plain function of the
EnEG. Additionally, penalties for noncompliance are set within the EnEG (88) and a
hardship case for exemption from the standards is to be set (85 II).

EUPOPP Impact Assessment — The German Minimum energy performance standards for buildings 5
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As mentioned before, another nstrument regulated within the EnEV is the en-
ergy performance certificate (Energieausweis) (816 ff.). The energy performance cer-
tificate was already included in the EnEV before the EPBD was developed. Neverthe-
less, the EnEV has been changed according to EU law in 2007 to extend the duty for
an energy performance certificate to all buildings which are to be sold or rented. These
energy performance certificates contain information on the energetic condition of the
building in question as well as data for comparison. In Germany, so far, there are two
kinds of certificates available: consumption oriented (based on the average consump-
tion of the last months) (819) and demand oriented (based on calculation regarding the
construction of the building) (818).

The last policy instrument to be mentioned is the funding scheme of the Recon-
struction Loan Corporation (Kreditanstalt fur Wiederaufbau [KfW]). The KfW is a public-
law institution (81 1) which partly works like a “normal” credit institute and partly by or-
der of the government (82) (KfW-Gesetz [Law of the KfW]). Because of its public-law
status it has a higher rating than other institutes and additional subsidies from the gov-
ernment budget make it possible for the KfW to offer credits with a low interest rate and
long duration. In the construction sector, the KfW offers several financial support pro-
grammes for those interested in building or renovating energy-efficiently. Its most im-
portant funding schemes are: “Energy efficient construction” (Energieeffizient Bauen®)
and “Energy efficient rehabilitation” (Energieeffizient Sanieren®).

Table 1: Other instruments relevant for the context of the EnEV

Policy type Description
Heating cost ordinance Regulates the amount of heating cost-
s which has to be paid by own con-
(Heizkostenverordnung — | Command and control . . P Y
HeizkostenV) sumption — in general 50-70%, 70%
for old buildings.
Regulates, e.g. how decisions at own-
Condominium Act ers’ meetings have to be met. Has
(Wohungseigentums- Procedural Instrument | been simplified, so that decisions for
gesetz - WEG) energetic renovation can be met with
2/3 majority instead of unanimously.
On-Site-Advice Funding scheme of the KfW which
Funding scheme supports owners financially to use On-
(Vor-Ort-Beratung) Site-Advice.

3 http://www.kfw-foerderbank.de/EN_Home/Programmes_for residential buildings/Enerqy-

Efficient _Construction.jsp

http://www.kfw-foerderbank.de/EN Home/Programmes for residential buildings/Enerqy-
Efficient _Rehabilitation.jsp

4
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Energy taxation Act

(Energiesteuergesetz -
EnStG)

Economic Instrument

During the ecologic tax reform the
prize for energy has been increased
by taxes. However, heating oil got a
lower rate for social reasons.

Author’s own
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2 Intervention Logic

2.1 The goals of the EnEV

The overall goal of the German government is to reduce GHG emissions. Germany
has ratified the Kyoto Protocol and the associated EU burden sharing agreement which
means that the Federal Republic has to reduce its GHG emissions by 21% until 2012
(baseline 1990; EU-Effort-Sharing Agreement 2009: Annex Il). The national govern-
ment plans to reach 40% emissions reductions until 2020 (BMU 2007: 1). For the
whole sector traffic/household/trade and services, the official goal is to cap emissions
at 334 Million tons for 2008-2012 (BMU 2006: 19).

In order to reduce these GHG emissions within different sectors, the target of rais-
ing energy efficiency by 3% a year has been set in 2008 (BMU 2008: 18). Again, this
target has been translated into targets for different sectors. When looking at the hous-
ing sector and especially at heating, the aim is to increase the rate of energetic renova-
tions up to 3% a year. This concrete goal excludes newly built buildings, because the
potential for energy efficiency savings is higher within the existing building stock. In
Germany, around 64% of the building stock has been created between 1948 and 1990
— these buildings belong to the energetically most inefficient category (Destatis 2008:
216). Additionally, for example, around 50% of single family houses built during this
phase have never been renovated to improve their energy performance (DEKRA 2008:
24-28). Per year, new buildings make up only a small ratio of the total building stock
(e.g. 0.63% in 2006; 0,53% in 2007; own calculation based on data from: Destatis
2009: 281) and, compared to average buildings, these are rather energy-efficient.

Energy efficiency targets tend to aim at reducing the overall energy consumption
which is why the EnEV intends to reduce energy consumption for heating. About 75%
of the energy demand of households in Germany goes to heating purposes producing
105 million tCO,e (Friedrich et al. 2007: 17; UBA 2010). At an individual level, the aim
of the EnEV is to encourage building owners to renovate their buildings energy-
efficiently or to build energy-efficient buildings right from the start. From an overall per-
spective, this should improve the average energy performance of the building stock in
Germany over time. With regular revisions of the energy performance standards, as
happened in 2004, 2007 and 2009, this improvement process is continued and the en-
ergetic performance of the building stock should steadily get better. Thus, not the heat
requirement, but the heating energy demand to generate that heat is reduced.

Summing up, it can be stated, that the energy performance standards within the
EnEV aim at increasing the rate of energetic renovations. The more energetic renova-
tions will be implemented due to the EnEV, the less energy is likely to be consumed for
heating. And the less heating energy is consumed, the less GHG emissions will be
generated (Figure 1).

8 EUPOPP Impact Assessment — The German Minimum energy performance standards for buildings
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Figure 1: Policy Pathway of minimum energy performance standards for buildings
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2.2 The functioning of the EnEV

The energy performance standards for buildings are an example of a hierarchical
command and control instrument. The main idea is to set standards for different parts
of buildings which are relevant for all newly constructed buildings and for all renova-
tions of buildings in need for heating or cooling. Whenever someone constructs a new
building it will have to stick to these standards. This holds for building renovations as
well: whenever someone renovates a building starting from a certain ratio (at least 10%
of the regarding part of the building or building element has to be renovated, EnEV
2009 89 IlI), it has to meet the standards as set in the EnEV — either for the building
element or for the whole building (as compared to the EnEV reference building®). The
requirements cannot be stated here, but as mentioned before the standards have been
increased by 30% in 2009 and shall be raised by the same amount in 2012. In the opin-
ion of several experts this is still not what would be technically and cost-efficiently fea-
sible®. Nonetheless sticking to the standards would mean a substantial improvement of
average buildings when renovated.

® The EnEV reference building is a building similar to the one for which renovation is planned
and meets all standards set in the directive.

® EUPOPP Project Interview

EUPOPP Impact Assessment — The German Minimum energy performance standards for buildings 9
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The “control part” of the ordinance is built by rules stating that any noncompliance
against the minimum energy performance standards is seen as misdemeanour. Con-
sistent with the EnEG, misdemeanour can be penalised with fees up to 50.000 Euro,
depending on the infringement (EnEG 2009: 85 Il and §8).

To sum up, the intervention logic can be formulated as following: Whenever a
building becomes (constructed or) renovated it is supposed to stick to the stan-
dards set in the EnEV. If a building does not meet the standards, a fine has to be
paid. This leads to increasing rates of energetic renovations.

Another possible effect may be the increase of the energy performance of the in-
stalled building materials (thicker insulation materials etc.), because of the revisions of
the EnEV and the increase of minimum standards. Although data for the validation of
the installed materials energy efficiency improvement exist (Friedrich et al. 2007: 46-
47), this effect cannot be justified by the EnEV so far, as the revision of standards has
only been in 2009. Most probably it stems from technological progress, which is why it
is not integrated into the intervention logic. The effect of this change could only be re-
searched in the near future.

However, a major drawback of the intervention logic is the almost complete lack of
control on compliance with the standards of the EnEV. Except for some cases, building
owners in Germany do not need a permit to renovate their buildings complicating con-
trol. Nevertheless, one instrument of control has been integrated into the EnEV in
2009: the private confirmation on compliance with the EnEV which has to be issued by
building companies and respective services (EnEV 2009: §26a). Still, these confirma-
tions are (and not in every case) only checked, if the owner makes use of the KfW
funding schemes, because the KfW wants to make sure that they only spend money for
measures with an energy saving effect. Notwithstanding, a general explicit control
mechanism by any public authority does not exist. With diffuse addressees and no
structured control mechanism, compliance to a high degree cannot be expected. The
EnEV also does not affect owners who are unwilling to renovate their buildings at all -
and 25% of people in polls answer that they never would renovate their building, irre-
spective of the cost-effectiveness (Friedrich et al. 2007: 36).

Instead of control mechanisms, there are several activities which can be men-
tioned as implementing measures, even though they are not explicitly part of the EnEV.
There have been some communication and advertisement events (e.g. the Rote
Mitzen Tour, BMVBS 2009) and with the German Energy Agency (Deutsche Energie
Agentur, Dena ') an institution has been created to support interested persons with
information and advice. However, these activities can only play a subordinate role. The
most important supporting measures are within the above mentioned policy context
(see chapter 1.2.2.). Energy performance certificates, for instance, help to create
awareness for the energetic condition of buildings and include EnEV reference stan-
dards and recommendations to raise awareness for the ordinance. Though, this can

" www.dena.de
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only work, if a building should be rented or sold, only in these cases a certificate is
necessary and there is no automatism to induce renovations because it is still peoples’
choice to renovate. Probably the most important context factor which should help to
implement the energy performance standards is the KfW funding. Within the KfW pro-
grammes, compliance to the EnEV is obligatory and they even go beyond the EnEV:
the higher the achieved efficiency level, the higher the possible funding and the lower
the interest rates. There have been financial contributions from public funds (which are
used to lower interest rates) for these programmes: 1.4 billion € in 2008; in 2009 public
payments were extended due to economic stimulus packages to 2.8 billion € for sev-
eral KIW programmes including those relevant, which seem to have received 2.2 billion
€; for 2010, 1.1 billion € are planned to be spent® (KfW 2009a; KfW 2009b). If KfwW
funding schemes are taken as mere supporting measures for the EnEV, the interven-
tion logic could be extended: With subsidies, low interest rates and long durations,
the KfW funding schemes lower investment costs and therefore attract a wide
range of owners. This also increases the rate of energetic renovations, because
whenever an owner makes use of this incentive, he has to stick at least to the
EnEV standards.

8 http://www.enbausa.de/daemmung-fassade/aktuelles/artikel/verbaende-fordern-schnelle-

freigabe-der-kfw-mittel-863.html

EUPOPP Impact Assessment — The German Minimum energy performance standards for buildings 11
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3 Effects & effectiveness

3.1 Outcomes

As indicated in Figure 1, the first consequence of an effective EnEV would be a
change in the renovating and constructing behaviour of people — they should not only
build or renovate a building, but do this in an energy efficient way, as required by the
EnEV. An increase of total renovations could only be a side-effect of KfW funding
schemes which might also stipulate people to renovate due to lower investment costs.

As Figure 2 shows, the energetic condition of newly built buildings has improved
over time. However, as the curve for constructing practice is always on the left of the
curve for building standards on the timeline, this shows that improving constructing
practice cannot be an effect of the EnEV. It seems more probable that the building
standards are following practice, which in this case would serve as a BAT benchmark.
Additionally, the potential influence of newly built residential units on the heating en-
ergy consumption is comparatively low, because they regularly make up below 1% of
the building stock (0.63% in 2006; 0.53% in 2007). This means that the crucial area is
the existing building stock.

Figure 2: Development of minimum energy performance standards relative to the construction

practice
kWh/
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B Minimum energy performance standards
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\ m Research
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"
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Friedrich et al. 2007: 52, translated

Because of this, Outcome 1 is the rate of energetic renovations. Different num-
bers for the rate of energetic building renovations® in Germany can be found in the lit-

° Please note that this is a statistical number summing up all partly energetic renovations to total
energetic renovations (defined as energetic renovations of at least a certain amount of com-
ponents of a building). So, this does not mean that 0.8% of the building stock has actually
been renovated, but all renovations together have an effect as if 0.8% of the building stock
would have been renovated.

12 EUPOPP Impact Assessment — The German Minimum energy performance standards for buildings
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erature: the highest numbers assume that those renovations increased from 1.6% in
1994 to 2.2% in 2006 (Friedrich et al. 2007: 44). But there are also much lower figures
which indicate that the rate of energetic renovations still is only 0.8% (Jochem 2008:
39). The interviews showed that these differences come from uncertainties and prob-
lems when asking people about (energetic) renovations conducted in the past. Actu-
ally, the numbers can only estimate the amount of energetic renovations. However, all
the interviewees agreed that numbers of around 3% might be correct for the total
amount of renovations, but are much too high for energetic renovations. Due to the
interviews the rate of energetic renovations could be estimated somewhere between 1
— 1.5%. Comparing these numbers also shows that about 50% of renovations are not
conducted like it would be required by the EnEV. And in any case the goal of 3% ener-
getic renovations a year has not been reached yet.

Nonetheless it should be expected that an effect of this first order outcome (en-
ergetic renovations) would be an increase in Outcome 2, the fuel efficiency of house-
holds (used kWh/m? for heating). As the growth of total living space in Germany is very
small (Annex 1), higher fuel efficiency (caused by energetic renovations) should also
lead to reduced total heating energy consumption in households (Outcome 3). The
data from Figure 3 confirm this expectation.

Figure 3: Heating data for Households in Germany adjusted to temperature and stock effects
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Author’s own, data for fuel efficiency from AGEB 2010 : 5.2; heating energy consumption cal-
culated with data from fuel efficiency and total living space in Germany (Destatis 2009: 281).

As can be seen, from the early 2000s on, the tendency is towards higher fuel
efficiency and less heating energy consumption: The fuel efficiency has been falling
since 2000 by about 50kWh/m2, from around 209 kWh/m2 to 167 kWh/mz2 in 2008.
Connected to this efficiency increase, the total heating energy consumption (adjusted
to temperature effects) has also been falling by about 100 billion, from around 678 bil-
lion kwh to around 578 billion kwh (2008). Assuming that an average energetic reno-
vation reduces the energy demand by around 35% and 1.5% of the building stock is

EUPOPP Impact Assessment — The German Minimum energy performance standards for buildings 13
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renovated per year, from 2005 — 2007 9.6 billion kwh should have been saved due to
these renovations (calculated with average values for living space and energy effi-
ciency for the years 2005 - 2007). Compared to the data used in Figure 3 the actual
saving has been about 34 billion kWh. This shows that other measures than only ener-
getic renovations have also led to energy savings related to heating. However, ener-
getic renovations have and will contribute to energy savings and there is great potential
to increase this effect.

The next level of outcome (Outcome 4) would be a change in total household
energy consumption. The less heating energy is used, the less energy should house-
holds use in total. And this can be found in the data, too (see Figure 4): until 2001, the
energy consumption increased, but from 2001 onwards it has been decreasing con-
tinuously. Moreover, when looking at the detailed numbers, it can be seen, that heating
oil and gas together are responsible for the whole reduction: The consumption of oil
and gas went down from 2001 — 2008 by around 108 billion kwh while the other types
of energy in sum increased by around 20 billion kWh, especially electricity and district
heating (AGEB 2009). This means that the reduction of heating energy is responsible
for the reduction of the overall energy consumption in households. The breach in 2007
is related to temperature effects. This can be seen when comparing temperature and
non temperature adjusted data of heating energy used in households. Instead of the
more linear development of Figure 3 the data for heating energy not adjusted for tem-
perature show the same break (Annex 2).

Figure 4: Overall final energy consumption in German households
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Author’s own, data from: AGEB 2009
The results of reductions in the final energy consumption of households should
be reductions in the overall final (Outcome 5) and primary (Outcome 6) energy con-
sumption (and therefore also production) in Germany. As Figure 5 shows, this assump-
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tion is correct. The final energy consumption in Germany has been sinking since 2001
by around 90 billion kwh until 2008 — which fits the above mentioned data (Outcome 4)
quite well, regarding the timing as well as the amount of changes in kwh. And again,
the large reduction and increase between 2006 and 2008 is visible, which indicates
that the effect from changes in heating energy usage is quite impressive.

Figure 5: Overall primary and final energy consumption in Germany
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Author’s own, Data from: AGEB 2009

3.2 Impacts

With regard to the impacts, the most important effect of reducing heating energy
consumption in households should be a reduction of GHG-emissions from household
combustion plants which should then lead to reductions in the total GHG-emissions for
Germany. As can be seen in Annex 3 both assumptions are correct. Another source of
saving emissions from household combustion plants is the change of heating systems
to renewable energy systems. However, the curve for GHG-emissions from household
combustion plants is very similar to the heating energy consumption curves (see strong
decline between 2006 and 2008), which means that reducing heating energy demand
is the most important driver for the behaviour of these data. At the national level,
household heating is only one of several factors influencing GHG-emissions. Nonethe-
less its share in the total emissions should be considered.

Not only GHG, but all emissions of relevant pollutants can be expected to de-
crease, if households heat less. Besides GHGs The most important of these pollutants
from heating is NO,. Annex 4 shows that NO, emissions from German households as
well as the total have constantly been declining since 1990. In comparison, though, the
curves of household NO, emissions and of household heating energy consumption

EUPOPP Impact Assessment — The German Minimum energy performance standards for buildings 15
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took different developments until 2002 (Annex 5). Not until 2002 the curves converged
in their development. The reason might be that other factors influencing NO, emissions
lost their importance and, therefore, by now changes in heating energy consumption
more or less directly reflect changes in NO, emissions. Possible intervening factors
which are now less important are increasing standards for heating systems and filter
technologies.

Another relevant type of emissions is particulate matter. The less is heated the
less particulate matter should be emitted from households. As Annex 6 shows, this is
indeed the case. However, as there is a trend to more heating with renewable energies
this relation could be weakened in the future: if people more and more use wood for
heating (pellet heating), emissions of particulate matter could increase even if less
heating energy is used.

Apart from environmental impacts, there are also social and economic effects of
reducing heating energy consumption. One basic assumption would be that a reduction
of energy consumption, irrespective of the particular field, should lead to reduced addi-
tional costs for households. Especially reductions of heating energy should have an
effect, because dwelling, energy and dwelling upkeep make up around one third of
total consumption expenditures (Destatis 2008: 149). However, while costs for heating
steadily increased over the last years (Annex 7), the cost saving effect got reduced. In
fact, expenditures for heating more than doubled as costs per m2 are around twice as
high as in 1991 (Annex 8). Nonetheless, the net effect of reducing heating energy is
positive anyway: if heating energy would not have been reduced as it has been the
case, the cost increase would have been even more dramatic. The same goes for so-
cietal costs. Assuming that energetic renovations are conducted in most cases when
they are cost effective, this would mean that the net effect is positive: investing in ener-
getic renovations costs less than paying more of increasing heating energy costs over
years. Additionally, energetic renovations safeguard (or perhaps even create) jobs in
the field of construction as data for the KfW programmes indicate: for 2009, according
to the KfW, measures subsidized by their programmes protected 270,000 jobs (KfwW
2009).

3.3 Summary of Effects

After looking at intended (e.g. heating energy reduction, reduction of GHG
emissions) and unintended or side effects (e.g. reduction of NO4 emissions, creation of
jobs, net reduction of household costs), outcomes and impacts, it seems that the EnEV
has had effects on the consumption of heating energy as well as on the total household
and final energy consumption in Germany. The timing and size of heating, total house-
hold and total final energy consumption changes indicate that these indicators could be
closely related.

As calculated above, energetic renovations seem to contribute to these energy
reductions. However, there have to be other factors which also lead to a reduction of
heating energy. When calculated with an estimated amount of energetic renovations
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(1.5%) and an average saving effect (35% less energy consumption for heating), the
effect of saving 9.6 billion kWh of heating energy does not correspond to the observed
reduction. One possible factor could for example be behavioural change, due to in-
creasing oil and gas prices. Some interviewees even assumed that the EnEV had an
effect on public awareness to heating behaviour, mainly because of the energy per-
formance certificates, which could have led to a more sensitive heating behaviour. An-
other potential factor is the increasing mean annual temperature over the last years
caused by climate change (see Annex 9). An increase of mean annual temperatures
corresponds to a reduction of heating days and in this manner reduces heating energy
demand.

To sum up, as the data indicate there is an effect of the minimum energy per-
formance standards. However, there are not as much energetic renovations as have
been aimed for and the observed heating energy reductions caused by energetic reno-
vations are one third at most. Other influencing variables play an important role. Too,
according to the data, the effect of the EnEV and related instruments is too small to
fully use the great potential o