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1. Introduction, Building industry in Europe

The building industry as a subsector of the construction industry is an important economic
driver for Europe. In many European nations the particular strength or weakness of the

building industry is the main indicator for the economic situation and development.
The overall figures are impressive: More than 3,2 Mio. companies with more than 13 Mio.
employees are active in the European building sector.
The annual EU wide added value to factor costs represented 500 Billion G in 2011.

Even if we assume that the sector of PEB (Plus Energy Buildings) will represent only a
small part in the future building industry, it may have an important influence to European

economy and labour market.

Building industry in the EU 2011
Added Investments
B T B~ % N R i oy
Region Companies Employees costs property
in total
in Mio. Euro in Euro

Osterreich 31.573 278.788 14.285 929 145.447 40.276
Finnland 42.785 180.529 8.710 927 149.983 40.319
Tschechische Republik 176.251 399.286 6.493 1.543 78.968 15.402
EU27 3.244.741 13.014.700 499.580 n.v. 119.864 31.603
Belgien 95.117 312.702 15.992 5.365 194.403 43.488
Bulgarien 19.543 161.500 1.327 524 43.344 4.422
Dénemark 31.575 165.028 8.583 666 153.278 44.309
Deutschland 243.115 1.801.319 75.258 5.106 108.620 33.732
Estland 7.888 41.937 711 96 74.412 12.669
Frankreich 464.125 1.760.09 8 87.650 8.865 154.581 46.166
Griechenland n.v. n.v. n.v. n.v. n.v. n.v.
Irland 28.080 63.054 3.363 46 147.746 34.745
Italien 590.555 1.658.632 58.410 6.211 121.228 33.169
Lettland 6.579 52.537 575 181 60.702 6.715
Litauen 16.995 89.313 823 163 39.437 7.341
Luxemburg 3.300 40.629 1.963 83 143.343 40.463
Malta n.v. n.v. n.v. n.v. n.v. n.v.
Niederlande 128.189 486.172 27.267 2.026 184.461 50.890
Polen 239.232 924.870 16.981 3.673 70.882 10.646
Portugal 99.179 405.928 7.247 1.310 72.157 15.813
Ruman ien 43.503 425.756 4.607 4.070 43.150 4.918
Schweden 91.540 350.831 18.362 1.927 160.658 50.094
Slowakei 90.886 167.719 2.317 241 54.113 12.922
Slowenien 18.940 68.966 1.309 175 75.270 17.651
Spanien 342.257 1.323.371 49.404 5.955 118.068 32.838
Ungar n 65.322 206.798 2.367 325 56.951 8.585
Vereinigtes Konigreich 265.339 1.388.921 80.207 11.857 156.403 32.561
Zypern 6.582 33.833 1.264 65 80.983 24.576

Q: STATISTIK AUSTRIA; EUROSTAT.

Generated on 04.06.2014. n.v.=

no value available

Figure 1: figures of building industry in Europe; Statistik Austria, Eurostat, 2011
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The already existing EU target to build by 2020 only accordingtoafinear |l 'y zer o

standard, will obviously also have an influence on regional economies in Europe. In order
to implement EU wide PEB targets the next step will be of course to define the status of
the building to PEB (Plus Energy Building) standard.

In this respect, it has to be considered that due to the different national economic systems
and the different climatic conditions of the EU Member states different approaches to
reach PEB status have to be tolerated and supported.

To reach PEB status the first step is usually the minimization of the energy consumption,
beginning from the optimizing of the outer shell of buildings to the changing of the
behaviour the consumer. In a next step the aim is the production of energy. The plus
energy standard will be reached if the energy consumption is lower than the production of
energy within a defined period.

2. Sector of the buil ding market (AT, D, EU)

For the Baseline Scenario for PEB Market the Build the Future team concentrated on the
markets of Austria and Germany. The major reasons are the availability of data and the
comparably developed PEB markets in those countries.

Buildings in Austria

In the last 10 years an annual number of 40.000 to 50.000 flats have been constructed. By
law all new flats constructed in that period had to be provided with an energetic standard
which can be described as low energy standard. This means that in the last years newly
built dwellings have heating energy consumption of less than 60 kWh per m2 and year.
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Q: STATISTIK AUSTRIA, BaumaBnahmenstatistik. Erstellt am 14.07.2014. Rundungsdifferenzen wurden nicht ausgeglichen. - 1) Inklusive Gebaude fir
Gemeinschaften. - 2) Ohne Wien. - 3) Datenabzug vom 15.12.2013. - 4) Datenabzug vom 15.12.2013. Fir die Quartale 2 bis 4 vorlaufige Ergebnisse, die in Bezug
auf die bis zum Datenabzug registrierten Nachmeldungen aufgeschétzt sind. - 5) Vorldufige Ergebnisse, die in Bezug auf die bis zum Datenabzug vom 15.12.2013
registrierten Nachmeldungen aufgeschétzt sind. - 6) Vorldufige Ergebnisse, die in Bezug auf die bis zum Datenabzug vom 15.03.2014 registrierten Nachmeldungen
aufgeschatzt sind.

Figure 2: Approval of dwellings from 2005 to 2013; Statistik Austria, 2014

page 3 of 16

en



To look at new buildings themselves around 16.000 building for one or two families were
finished per year. Additionally about 2.000 residential buildings for 3 or more dwellings
were finished per year. In the last 5 year the non-residential buildings increased by about
2.000 up to 4.000 per year.
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18.000

16.000 | ._‘h_"ﬁ'“"“"'“--\_k. / — \.

14.000 —

12.000 —
—&— neue Wohngebaude

mit 1 oder 2 Wohnungen

--#-- neue Wohngebéude
8.000 —| mit 3 oder mehr Wohnungen

—e— neue Nicht-Wohngebéude )

10.000 —

Anzahl bewilligter neuer Gebaude

6.000 —

4.000 /.___..-- ——*

2.000 - [ . T /WUUNNEPEELLE L L TE P— .
0 T T T T T T

2005%) 20062 20077 2008% 20097 20109 20114 2012% 20139
Berichtsjahr
Q: STATISTIK AUSTRIA, BaumaBnahmenstatistik. Erstelit am 14.07.2014. Rundungsdifferenzen wurden nicht ausgeglichen, - 1) Ohne landwirtschaftliche
Nutzgebdude und ohne sonstige bzw. Pseudobauwerke. - 2) Datenabzug vom 15.12.2013. - 3) Datenabzug vom 15.12.2013. Fir die Quartale 2 bis 4 vorlaufige
Ergebnisse, die in Bezug auf die bis zum Datenabzug registrierten Nachmeldungen aufgeschétzt sind. - 4) Vorlaufige Ergebnisse, die in Bezug auf die bis zum

Datenabzug vom 15.12.2013 registrierten Nachmeldungen aufgeschétzt sind. - 5) Vorldufige Ergebnisse, die in Bezug auf die bis zum Datenabzug vom 15.03.2014
registrierten Nachmeldungen aufgeschatzt sind.

Figure 3: Approval of buildings from 2005 to 2013; Statistik Austria, 2014

So, all together in Austria about 20.000 new buildings were constructed in 2013. More than
4.000 buildings are non-residential buildings and more than 15.000 new residential
buildings.

Considering the size of population, the situation in Germany looks quite similar. More than
100.000 residential buildings were established in the year 2013.
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Anzahl neu errichteter Wohngebaude in Deutschland nach Bundesland im Jahr
2013 (in 1.000)

Figure 4: Number of new residential buildings in Germany 2013; Statistisches Bundesamt 2014

Germany has the highest number of employees inef Europe in the building sector and the
second highest figure for added value at factor costs (compare Fig. 1)

3. New buildings in Europe.

According to the report (Housing Statistics in the European Union)* of the Austrian Ministry
of Economy BMWFJ from 2011 around 2 Million new dwellings are permitted in the EU
per year. Related to the size of the member states Germany, Italy, Poland, Spain and U.K.
are erecting the majority of the dwellings in Europe.

1

https://www.bmwfw.gv.at/Wirtschaftspolitik/Wohnungspolitik/Documents/housing_statistics_in_the_european
_union_2010.pdf
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3.15 Building permits:

number of dwellings

1990 1995 " 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
JAustria 38.200 66,700 41,500 40,200 42,300 na na 35,800 38,800 35,800 31.000 28.100
Eiclgium 42,156 45,085 52,230 50,324 81,155 53,022 52,506 45,407
Bulgaria
ICvprus
|ICzech Republic : 32,087 20,407 35.087 38,927 30,844 41,828 43,747 43,708 43,531 37.219
Dienmark 18.121 12,808 17.182 20,723 24.401 28.505 21,087 28,069 35,826 24,185 16,084 7.018]
Estonia j=l=ti] 1,078 1,430 3,156 3.418 0447 8,151 12,863 8,925 5,488 2,081
Finland 58.710 18,280 36,938 30,162 31.235 35923 25,048 37.135 328,370 33,809 27,081 27.513
France 268,800 308,400 288,600 309,000 318.400 350,000 388,700 435,100 482,300 462,300
Germany 406,081 838.630 348,340 280,878 274117 208,823 268,878 240,571 247,793 182,771 174,681 177938
Greece 120,240 70,862 89,388 108,021 128,206 127,051 122,183 186,207 125,387 103,865 79,601 61.480
Hungary 42,813 30,053 44,708 47.867 48,782 50.241 57.450 51.490 44,828 44,276 43,862 28.400
Ireland T8.508 62.314 78.354 101,853 98,352 78,755 84,387 §7.584 40,556
Italy 184,424 189,025 209,228 220.528 268,385 278,602 261,455 250,271
Latvia na na na 1,102 1,717 2,080 3.128 4,038 5.077 4471 2,573 1.378]
Lithuania
Luxembourg 3.788 2,878 3411 2,846 2,056 3.3684 3.918 4,882 4411 4,034 4,017 3,805
hialta
Metherdands 80.745 08,405 78.583 82,326 67.183 72.454 76.180 83,273 28,447 87.018 87.188 72,846
FPolamd 145,800 80,600 158,100 151,800 B7.800 101,800 125,400 168,800 248,400 232,600 178.800
Portugal 85,731 81,207 76,862 73,552 71,685 65,103 45,386
Fomania na na na na 30.380 27.644 34,248 43,542 51,088 5,818 §1.082 48.833
Slovak Republic 5,835 §.541 0.884 12,128 14,807 14,085 16,586 18,708 20,582 18,116 28.321 20,325
Slovenia
Spain na na 366,778 387.075 815.072 841.419 585,583 524479 498,785 458,883 416,682 265,683
Swvaden na na 18,454 21,872 18.871 25,385 28,380 34,230 45,261 28.051 24,220 10,325
United Kingdom 3 148,830 141,650 150,020 150.780 161,290 174,540 184,910 172,280 156,430 80.220
1 EE. FR = 1984
2 Refers to flats

2 Dwelling starts; years are fiscal years 1009/2000. 200002001 and onwards:

Souree: National Stafistics Insiiufes

ES Ministeno de Fomento
IE G50: Based on pianming permission sfatistics for new houses and aparfments, inserted by editors of Housing Stafistics in the ELF

UK Depariment of the Gommunities, Housing and Planning Sfatistics, Table 2.1 (refers to fiscal years) inserfed by editors of Housing Statistics in the EU

Figure 5: Number of permitted dwellings in Europe from 19901 2009; OTB research institute of the Built

environment, Delft University of Technology (2010)

4. Housing consumption in Europe

An average EU household spends between 12% (Malta) and 26% (Slovak Republic) on
housing consumption costs including rents/construction/ maintenance and energy. Just a
small increase or change of those figures would have an enormous effect on the European

economy.
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4.3 Disaggregated average housing consumption (% of total household
consumption), 2007

Tatal housing| Actual rents) Imputed rant) Malntananj Waturl Electricity, Total
consumption| for housing for owner and repair supply and| gas and other consumption|
occupied the dwalling| mi&c:alanmm| fuels) by households
housing smlm| on housing
redating to the (Eurcdinhabitant)

dwelling
lAustria 20.9 249 0.9 1.6 2.7 3.9 3,700
Belgium 23.0 3.8 12.5 1.1 1.3 4.3 3,600
Bulgaria na na na na na na na
Cyprus 12.7 1.7 71 0.9 0.7 2.4 2,000
Czech Republic 21.4 28 g.2 0.5 1.8 7.2 1,300
Denmark na nal na na nal na 5,300
Estonia 20.0 3.0 11.4 0.2 23 3.0 1,300
Finland 24.7 6.3 15.4 0.0| 0.4 2.5 4,100
France 24 5 4.3 14.0 1.3 1.5 3.5 4,100
Germany 23.58 7.0 0.5 0.7 23 4.3 3,800
Greece ' 16.1 26 0.5 1.2] 1.1 1.8 2,400
Hungary 19.1 0.7 10.3 0.5 1.8 5.9 1,000
Ireland 20.6 2.8 13.9 0.4 0.2 3.3 4,000
Italy 20.5 2.0 12.2 1.1 1.8 3.4 3,200
Latvia 21.7 0.5 11.0 5.0 0.8 4.3 1,200
Lithuania 13.6| 0.3 7.3 1.7 0.9 3.3 700
Luxembourg 228 3.0 14.6 1.3 1.2 2.8 6,500
Malta 11.5) 0.8 7.7 0.5 0.4 1.9 1,100
Metherands 22.5 5.3 9.7 1.6 1.4 4.6 3,500
Poland 23.2 1.7 6.4 5.6 1.9 7.6 1,100
Portugal na nal na na nal na na
Romania 22.5 0.8 12.9 3.5 0.8 4.5 800,
Slovak Republic 25.3) 0.9 74 3.0 2.5 11.1 1,400
Slovenia 18.0| 0.6 10.3 0.3 1.7 51 1,700
Spain 16.9| 1.4 10.5 1.0| 1.7 2.2 2,400
Sweden na na na na na naj 4,400
United Kingdom 20.3 4.3 10.2 1.8| 0.9 3.2 na

Source: Eurostat (nama_co2 _c)
Figure 6: Housing consumption 2007; Eurostat

5. Key housing policy statements, aid

Nearly all the member states of the EU give aid either for construction of dwellings and/or
to the families living in the dwellings. This can lead to the determination that in fact all the
states in Europe have influence to the manner of the construction of dwellings i more than
2 Million dwellings per year.
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5.1 Key housing policy statements, types of aid

Austria

The aim of housing policy is to combine the strengths of the markets with the backing of the state to achieve affordable housing
for the majority of the population.

Belgium The aim is to promote home ownership and provide sufficient social housing. Y Y
Bulgaria The main aims of the state housing policy, established in the National Housing Strategy of the Republic of Bulgaria, adopted by Y
the Government, are:
1. putting an end to the deterioration of the condition of the existing residential buildings through the implementation of the
Mational Programme for Renovation of Residential Buildings in the Republic of Bulgaria;
2. creation of a functioning mechanism for providing new affordable houses by means of:
a. increasing the number of municipal rental buildings;
b.  promoting the establishment of housing associations;
€. integrating public and private rental buildings.
Cyprus The primary aims of the housing policy are: na na
1 to assist low- and middle-income households to acquire a house through tax benefits, subsidised prices and low inferest
loans, and
2. to continue the improvement and refurbishment of the refugee housing estates.
Czech Republic The aim is to create conditions under which every household is able to secure adequate housing, appropriate to its needs and Y Y
financial situation, either by its own means or with the State’s assistance.
Denmark The main aim of the housing policy is — through a comprehensive supply of housing — to ensure that good and healthy housingis | na Y
available to all of the population.
Estonia The aim is to provide all residents with an option to choose their place of dwelling and to create condifions in the housing market na na
(through legal regulation, institutional regulation and support measures) that would allow owners, tenants and citizen-initiated
housing organisations to solve their problems independently and to carry out individual housing strategies.
Finland Housing policy in Finland aims to ensure a socially and regionally balanced and stable housing market, to eliminate Y Y
homelessness, to improve the quality of housing, to ensure that housing is available at reasonable cost and fo make it easier for
people and families to find housing that corresponds to their current housing needs.
France Housing policy in France is predicated on the assumpticn that, in order for each person to be housed according to his/her wishes, | Y Y
action must be taken on each link in the housing chain. This includes: facilitating home ownership and stimulating private rental
and social housing output.
Germany An important task is to devise the range of housing policies necessary to address the increased regional differentiation of housing | ¥ Y
markets. At the same time, national housing policy has to make a reasonable contribution to the main political challenges like
private retirement provisions by promoting owner occupied housing, reducing energy consumption, improving the living
conditions for families with children in cities and stabilising the labour market.
Greece The housing policy is mainly orientated to the promotion of home-ownership, through a rational and effective financing and Y Y
taxation system.
Hungary The key objectives are: support for young families with children to buy their own flat; support for low-income households through na na
the increase of rental stock; subsidies for energy-saving renovation of pre-fabricated buildings.
Ireland The aim is to enable all households to have available an affordahle dwelling of good qualify suited to their needs, in a good na na
environment and, as far as possible, at the tenure of their choice.
ltaly The 2009 National Housing Plan (Article. 11, D.L. 112/2008 - Law of 6 August 2008, n. 133) introduces the fundamental contents | Y Y

of a new housing plan designed to address in a direct and organic way the housing problem

Among the main aspects that characterise it, the plan include a new broader concept of social housing as overcome of the
traditional forms of public housing and defining the strategic role for the country of social and urban regeneration.

The main targets of this plan are:

o Integrated national and local real estate funds.

o Increase of public housing asset (founds from state, regions, municipalities and other public bodies and from asset sales).
o Financial promotion of housing (including private).
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o Facilitating a cooperative housing.
o Integrated plans (including also social housing).
o New housing and refurbishment of public social housing.

Latvia

The housing policy aim is to provide all residents with an option to choose their place of dwelling and fo create the conditions in
the housing market (through legal regulation, institutional regulation and support measures) that would allow owners, tenants and
citizen-initiated housing erganisations to offer affordable dwelling. The Concept Paper on Housing Policy, published in 1996,
defines the main task of national housing policy as the advancement of access to good-quality housing for all residents at a
reasonable cost. A Housing Policy Strategy for 2006-2020 is currently being developed by the Ministry of Regional Development
and Local Govemments. The Strategy will determine state housing policy for the next 14 years and will include housing policy
main principles, aims and futures action trends that will reflect housing policy development priorities.

na

Lithuania

The key objectives of the Govemnment’s housing programme entitled Dwelling are:

o to encourage private initiative, including joint public-private initiative, in the fields of housing construction and apartment
supervision;

to develop the housing market while maintaining a level of non-commercial housing;

fo promote good dwelling design and

to encourage the insulation and physical renewal of dwellings.

000

na

na

Luxembourg

The housing policy (for the period 2009-2014) will persistin an integrated approach, in particular conceming the joints
displacement - housing - professional (and leisure) activities which are essential for constructing durable cities and village
agglomerations of quality.

In the spirit of the law “Housing Pact” (22-10-2008) and of the draft “Plan sectoriel logement” (sectoral housing plan), this policy
will be carried out by the Government in close cooperation with the municipalities, which have now - besides their competences
in urban and municipal planning - instruments to intervene directly in the housing sector functioning mainly according to the
balance between housing demand and supply.

The Sectoral Housing Plan will be finalised in the short-term.

As the public housing promoters shall play a more important role in the housing sector, the structure and missions of the National
Housing Fund (“Fonds du logement™) will be recrganised (main problem in Luxembourg = the price of building land is very
expensive, especially infaround the capital and the main cities).

Malta

Housing policy aims at encouraging home-ownership; providing decent housing for all; subsidising the adaptation and repair of
dwellings; providing subsidised rented accommeodation for low-income and other target groups; developing the affordable
housing building programmes; stimulating the rental market and the use of vacant housing sfock; increasing the accessibility of
residential premises; providing sheltered housing for the target groups; and encouraging collaboration between private and non-
govemmental enterprises in i heaper land for housing and improving the int: 1ice of the social housing stock.

na

na

Netherlands

The aim is to accelerate the restructuring of neighbourhoods and housing production, especially in cities; fo achieve and maintain
a sound, sustainable living climate; to tackle unsafe and run-down neighbourhoods and to prevent other areas from declining in
this way; to promote home-ownership; to make city living more attractive for middle and higher income households and to ensure
that housing is affordable.

Poland

The aim is to lower construction cost and improve the availability of financial resources; to ensure the expansion of housing for
rental purposes provided both by the private and non-profit sectors; to improve the spatial mobility of the workforce through the
potential of the existing housing sfock; to revitalise urban areas; to provide support for municipalities as well as non-govemment
organisations in respect of the provision of temporary accommodation.

Portugal

Article 65 of the Portuguese constitution defines the right to housing. Within this context, the Govemment is required to adopt a
housing policy that ensures that all citizens have access to adequate housing, and to provide the resources and instruments
necessary to implement this policy

Romania

The main objectives are ensuring a sustainable development framework for human settlements and the supply of decent homes
for everybody; ensuring decent living conditions for disadvantaged persons; creating appropriate technical and financial
instruments for addressing the housing demand; ensuring technical and methodological tools necessary for implementing
programme aimed fo improving the guality of living conditions and the social mix.

Slovak Republic

The aim is to modify support measures for housing development so that they provide appropriately differentiated state support for
construction housing intended for the various income groups within the population.

Slovenia

The Mational Housing Programme for the period 2000-2009 aims to enable the construction of 10,000 new dwellings annually
and to meet all housing needs in the country, including social housing needs.

Spain

The key aim of the Central Govemment housing financing plans is to assist people to have access to housing by increasing the
proportion of subsidised housing on the principal dwelling market, assisting would-be first home buyers up fo the age of 35 —the

recipients of 80% of the funds, boosting the subsidised rental market, giving preferential funding treatment to specific target
groups, supporting the revitalisation of cities and neighbourhoods by encouraging their rehabilitation and encouraging a more
rational and sustainable use of huilding land, especially that is infended mainly for subsidised public housing.

Sweden

General goal: Y but to be
The objective of housing policy is long term well functioning housing markets where the demand of consumers meet a supply of phased out
housing that coresponds fo the [housing] needs of consumers. after 2008

Demand side related goals:
o Freedom of choice in the housing markets,
Reasonable housing costs,
Good possibilities to enter the housing markets.
upply side related goals:
Well functioning housing markets with a long term, stable regulatory framework with predictable conditions for building,
management and owning of dwellings of all forms of tenure,
Housing markets that contribute to a well functioning labour market in all parts of the country,
A well functioning competition in the construction industry and in the housing markets,
Long term sustainable dwellings of good guality.

(SR NSIe)

o 00

United Kingdom

na

Y

Source: Regular National Report on Housing Developments in European Countries, Synthesis Report. Authors: Michelle Normis and Patrick Shiels, The Housing Unit, Department of the
Environment, Herifage and Local Go 1t Dublin, Noy ber 2004 for the Housing Statistics 2010 publication several updates have been provided by the National Ministries responsible

for housing.

Figure 7: Key housing policy, aid; Michelle Norris and Patrick Shields, Dublin, 2004 Additional

Based at figure 7 the following main chapters could be evaluated additionally:
1 Construction: is there a support of the construction of dwellings in the EU member
states?

1 Personal support: in what member states e.g. is support for living for families
established?

1 Social aspects: how many member states do focus at social aspects like affordable
ownership or quality of living?

1 Technical aspects: Are there technical aspects like enhancing renovation and house
quality existing in the member states?
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The following graph shows an overview concerning the above mentioned aspects:

Figure 8: Aspects of key housing policy
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Figure 8 show up that nearly all EU member states include social aspects (affordable
ownership, quality of life) in their key housing policy aims. Concerning demand side driven
aspects this could |l ead into Asmal/l scal
addition to the different national social support policy. 70% of the member states provide
personal (family) support related to housing issues. In this case a link to energy related
support could be developed in order to ensure sustainable benefits through saving of
energy costs. About 50% of the member states aim at technical aspects and the
construction process in their key housing policy. In this case a reference to investments
concerning energy saving or energy producing actions could be possible.

edo a
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To sum up connecting factors between the key housing policies of the member states and
PEB strategies which are EU wide organized seem to be given.

6. Economic factors for PEB (additional cost at what kind of buildings )

Especially in Germany and in Austria several studies analysis were elaborated to define
the height and the types of additional costs of houses in passive standard comparing to
houses in low energy standard.

Heizung
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+ 3,11 bis + 15,54 Euro/m?

\r - A _\
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- + 13,57 bis + 16,55 Euroim*
Liftungsanlage i AuRenwand
+34,83 bis + 60,11 Euro/m® i.rll + 11,31 bis + 15,15 Euro/m?
Luftdichtheit Installation u
) S g Hauseingang
+0,00 bis + 0,46 Euro/m? L

+ 0,00 bis + 3,01 Euro/m?

FuBBpunkt Wande 7] ~

+ 000 b 100 Exmolnt Unterste Decke - K-G-Zugang Sl-iegenhaus
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SUMME MEHRKOSTEN
+ 41,31 bis
+ 57,35 Euro/m?®

Figure 9: Additional cost for building in passive style 2006 i 2010; BMVIT, Dep. Energy and environment, 2011

All relevant parameters of a house were examined and valuated. Finally additional costs
between 41 and 57 Euro per m2 came out (2006 i 2010). The most important parts for the
additional costs are the ventilation system, the windows, the walls and the roof. These
costs can be partly compensated due to the reduction of the costs for the heating systems.

A summarized comparison between different types of buildings concerning the additional
costs for passive standards can be seen in the following chart.
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Figure 10: Additional cost in residential flats in passive style; BMVIT, Dep. Energy and environment, 2011

The above mentioned chart shows that in different residential houses with different size
the additional costs for passive house style range between 2% and 17%.

Besides enhancing the quality of life in passive houses especially the energy costs are
lower during the life time of the building and usually the additional costs can be

Austria, Wolfurt (1999) NG :\g
o
Austria, Steyr (2000) NN
Germany, Kassel (2000) |
Austria, Horn (2000} _
Austria, Kuchl (2000) GGG | -
Austria, Egg (2000)
3 § o
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compensated within the first 20 years.

7. Technologies for PEB
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Figure 11: Zero Energy Building balance method; Source i Forschung Burgenland GmbH, University of Applied

Sciences Burgenland; acc. to Sartori
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The graph above shows the weighted energy demand for a building on the x-axis (kWh/a)
and on the y-axis the weighted energy supply (kWh/a). The dashed diagonal line denotes
Zero-Energy-Building-conditions. The single results of each calculated case can be seen
Il i ke Apear |Iisnovingfrom the initialistatgto the diagonal zero-energy line 1
with the final step to reach ZEB or PEB conditions by e.g. the addition of a suitable PV-
array for on-site electricity generation.

Here the classic style of achieving PEB standard is illustrated: in the first steps energy
consumption will be reduced. In a second step the production of energy is pursued.

To | ook wianhefyBghedbd@e o Energy Building balance
chall enge to find an optimised way between s
measur eso.

8. Soring technologie s

To reach actual PEB standard in buildings in addition it will be necessary to use energy
storing systems. At present one can differentiate between heat storing systems and power
storing systems.

Parallel to the increase of PV systems the demand for power storing systems is upcoming,
in fact for two reasons: at the one hand PV owners who do not have a special selling price
for their PV power wish to use their own produced power themselves during the time when
the sun is not shining. At the other hand only a storing system for electric power
guarantees a constant power supply also at that time when the power grid has a
disruption.

Life span and costs of power storing systems are relatively high, but first price reductions
and technology improvements already come up. For the near future a breakthrough of the
power storing technology can be estimated.

Figure 12: Smart Energy DC- Figure 13: Water i Buffer i
coupled Photovoltaic-Storage Storage System
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Heat storing systems like water buffers have a long tradition in the southern and middle
European states. The majority of these systems are used for domestic hot water in the
households. But this system can also be used as an additional support for heating the
house, at least in the transitional periods in spring and autumn.

In addition to the water storing technologies during the last decade construction element
activation became more popular at least in middle European states. In this case for
instance the ground floor or the walls are heated (activated) during the sunshine period.
These activated elements deliver a comfortable climate in the rooms up to some days in
low energy style and up to some weeks in passive style of the building.

For example the ice-storage system uses the phase changing energy for heating the
building in combination with a heat pump system.

Sonnenkollektoren
& Photovoltaik

Heizkorper

Waérmetauschpumpe

Eis- & Wasserspeicher

Figure 14: Function scheme of a solar ice-storage Figure 15: Concrete core activation (floor or ceiling)
system; Source i BR Source - Extension of Natural History Museum, Berlin

9. Outlook for development of PEB

Economic factors will determine the path for reaching PEB standards in houses. At present
(2014) there are still discussions within the authorities in several EU member states
whether priority should be given to the extreme minimization of the energy consumption
beginning with heating/cooling needs until additional energy consumption of customers or
setting priority in producing energy for example with photovoltaic modules. This would
mean to lower the additional costs for renovating or insolating the buildings and focus
investments into renewable energy production systems with the goal to reach PEB status
at this way.

Nevertheless logistic, storing and controlling systems will contribute positive to the goal of
PEB buildings in order reach an optimum in savings as well as in producing of energy.

The paths to reach PEB standard seem to be different in the European member states.

Beside the legal structure and the supporting opportunities the geographic respective
climate situation will play a major role in choosing the path towards PEB.
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