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Europe® buildings under the microscope
A country-by-country review of the energy performance of buildings

Buildings Performance Institute Europe

Non-profit association based in Brussels, created 02/2010
Founders: ECF, ClimateWorks, eceee
BPIE®& mission is to improve the energy performance of buildings by:

A Supporting the development of ambitious - yet pragmatic - buildings-
related policies and programs at EU and member state level

A Driving timely and efficient implementation by teaming-up with relevant
stakeholders

A Providing fact based analysis and knowledge, and sharing best practice
globally through our network

} European center of Global Buildings Performance Network
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Introduction

A Survey template covering legal, financial
and technical information on the energy
performance of buildings sent out to
countries

A Countries covered: EU27, Norway and
Switzerland

A Buildings covered: single and multi-
family houses, offices, educational
buildings, hospitals, hotels and
restaurants, sports facilites and
wholesale and retail trade buildings AT, BE, CH, DE, DK, FI, FR, | Population: 281 mi

IE, LU, NL, NO, SE, UK

I 1AL Central & East |BG, CZ EE, HU LT LV.PL |P lation: 102 mil
A Picture of European building stock, entral & =as e e TP opulation: 102 mi
Policies and Financial programmes, South CY,EL, ES, IT, MT, PT Population: 129 mil

Renovation Scenarios Countries and regions considered and equivalent population

A

BPIE

A 3 regions considered for data analysis
and scenario modelling
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Total floor area of buildings =

FR
UK

Total useful floor area: E';

A 24 billion m2 for EU 27 PL

A 25 billion m2 with Norway and Switzerland e
added. o

BE

PT

The 5 most populated countries (DE, FR, UK, HU
IT and ES) account for 65% of total floor s

cZz
space. cz

NO
Fl
BG
SK
IE
LT
Sl
LV
CcY
EE
LU
MT

Central &
East 14%

South
36%

Floor space distribution per country

A

Floor space distribution per region B Residential

Non Residential B PI E
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Residential floor area distribution

Single Family
Houses EE

I I
| I
Non i |
Residential Residential T T 1 T
25% 75% Aﬁ;‘;ﬂz"t 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
36%

64% Lv

A Wide range of floor area UK |
contributions from single and %o :
multi family houses i I I

DK : :

A Proportion of floor areas for gﬁ . S
single family houses is Fi I S
highest in Greece, Ireland, U o
Norway and the UK ov o

o S

A Proportion of floor areas for At o
apartments is highest in = | I
Estonia, Latvia and Spain oy | —

Floor area share for residential buildings

A
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M Single Family Houses

Floor areas share for the covered countries
Apartments
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Non-residential floor area distribution

Wholesale &
retail
28%

A Wholesale & retail buildings heating and cooling
conditions may differ substantially from other
categories due to large areas of wholesale buildings
often being used only for storage purposes.

Offices
23%

A Offices and educational buildings together account for
40% of the entire non-residential floor space. These
buildings have similar heating and cooling conditions
to residential buildings (although they are of shorter
use)

Educational
17%

Hotels &
restaurants
1

A Hospitals (7% of total non-residential floor space)
have continuous usage patterns, where energy
demand can vary substantially depending on the
services provided (from consultation rooms to surgery
rooms).

Non-residential buildings by floor area

A
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Residential age profile

Variations in the age profile between the 3
regions are relatively small. Nonetheless,
older buildings (before 1960) have the
biggest share in the North & West region

It is evident that all countries experienced
a large boom in construction between
1961 and 1990 (with a few exceptions,
the housing stock more than doubled in
this period)

Countries with the biggest share of
recently constructed buildings (1990-
2010) appear to be Ireland, Spain, Poland
and Finland.

Countries with the biggest share of
residential stock dating from 1961 to 1990
seem to be Estonia, Hungary, Latvia and
Finland.

B N O O o
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South

North & West

y

North & West

N I I Y I Y O Central & East
I ‘

| o [ |

N I O N I
i e i o
(. J 1 [ [ [ [ | |
(' (I [ [ [ [ [ |
e sessssssss [l Pre 1960
et [l 1961-1990

w am wn we we BN 1991-2010
0% 20% 40% 60% 80% 100% =

Age profile of residential floor space ~

EE Dataonly from1951 onwards.
IT: Data excludegeritage buildings befor&950

LT: Datanly from1941 onwards.
ES Data excludesecondaryhouses B PI E

SE: Data only frorh921
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Residential ownership

A The largest share of dwellings
is held in private ownership,
while about 20% is allocated to
Opured public owne

South

North & West

A Only Austria reports more than
20% of residential dwellings
held in public ownership

—
w
©
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o
©
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I I |
0% 20% 40% 60% 80% 100%

Ownership of residential buildings in M Private A
Europe by number of dwellings (except Public

for FR which is in floor area)
Mixed
O Other BPIE
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Residential tenure

ES
MT
GR
IT
CY

NO
BE
IE
UK
FR
AT
NL
CH

RO
HU
SK
Ccz

“cac M Nornswest [ South

=
—

Tenure of residential buildings by
number of dwellings (except for FR
which is in floor area)

| |
I I I | I

I | | | |
20% 40% 60% 80% 100%
B Owner-occupied

Private rented
B Public rented

Rented (mixed owner)

A In all EU countries, at least
50% of dwellings are occupied
by their owner

A Greece and Czech Republic
are among the countries with
the biggest share of private
tenants

A Austria, UK, Czech Republic,
The Netherlands and France
have significant portions of
public rented dwellings (in
most cases these are
occupied by social tenants)

A
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Non-residential ownership

A Data on the ownership of non-
residential buildings was only
available/reported from 15 countries.

A The ownership profile in the non-
residential sector is more
heterogeneous than in the residential
sector, spanning from as low as 20%
to 90% from country to country.

North & West
3

|
"o [ I I I N N |
o RO e ————————— | | A Non-residential public owned
o5 [l I I I R | | buildings would be a good target for
' [y I N N | | I public policy to begin large-scale
E HU s [ | | renovation to deliver significant
®] BG I N — | | reductions in energy use (the impact
EE ! ! ! ! ! ! ! would be higher in some countries).
0% 20% 40% 60% 80% 100%
Ownership of non-residential buildings B Private
by number of buildings (except for FR, Public A

SK,, Sl which are in floor area and Fl in

volume of buildings) Mixed
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Residential energy mix

<h  heati don in t final _ A Space heating is the most
a_lre 0} _ ea |_ng_ consu_mp on in erm_s oT TIina ene_rgy use in energy intense end-use in

residential buildings with corresponding energy mix h ing f

PL (Central & East) S S SCEOIE et

around 70% of total final
Biomass 20% LPG, DH other RES 6%%

Biomass 27% energy use.

Electricity 1% Biomass 21%

A Heating share is typically
lower in warmer climates.

District Heat 29% Electricity 13%

A The energy mix for heating
varies significantly from
country to country

A While Spain relies mostly on
Energy mix for Energy mix for Energy mix for . . .
heating consumption heating consumption heating consumption oil to fulfill its heatlng needS,

Poland relies mainly on coal

Gas 7% Gas 39%

and France on gas.

A
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Non-residential energy consumption shares

A Non-residential average specific energy
consumption was estimated at 280kWh/m2
(covering all end-uses), being at least 40%
larger than the equivalent value for the
residential sector.

A Variations are expected from country to
country and also from one building type to
another.

A Hospitals, hotels and restaurants represent
a rather/relatively small share of the overall
non-residential consumption

A Offices and wholesale and retail buildings

W offices account for over 50% of energy use

. wholesale and recal trade
- educational
hotels and restaurants

A Education and sports facilities account for a

hospitals further 18% of the energy use while other
sportfacilities buildings account for some 6%.

other types of energy-consuming

buildings

Final energy use in non-residential
building types for different countries across Europe VN

Presentation to Company name/ Date B PI E




Policies and
programmes for
Improving energy
efficiency In
buildings
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ldentified barriers

— Access to finance
Payback expectations /

m investment horizons

- Competing purchase decisions
Price signals

— Regulatory & planning issues
Institutional and Institutional
administrative Structural

] Multi-stakeholder issues

Awareness, advice | Information barrier
and skills — Awareness of potential/

(72
el
(«b)
e
—
(3]
(aa]

Separation of L benefits
expenditure and Skills & knowledge related to
benefit building professionals

A
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EPBD implementation

Number of countries that have started and completed the
full implementation of the EPBD EPC requirements

30
Countries with running schemes for some types of buildings
(cumulative)
25 — . . —
0 Countries with running schemes for all types of required
L buildings (cumulative)
€20 — —
8 Countries with running schemes for some types of
& . buildings (implemented in that year)
Y
O 15 —
) Countries with running schemes for all types of required
Q buildings (implemented in that year)
£
5 10 —
Z
5 I | I 1
A
0 j I I . I . I I I I [ I I I . I ._\

T T T | T T
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 BPIE
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EPBD implementation

Number of countries with an operational EPC database

10 1

M EPC register at national level No register
B Under development or existing Unknown
only at regional/local level

EPC register/database

Existing EPC registers/databases have proven to be extremely useful in monitoring and analysing
the opportunities for energy performance improvement. In the longer term, they will also prove

invaluable in assessing trends in energy performance.

BPIE
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EPBD implementation

Although the certification schemes have been working for only a couple of years, the
proportion of dwellings not yet certified remain above 90% for all countries with the

exception of The Netherlands and the United Kingdom.

Share of dwellings with a registered EPC
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Single family Multi-family Non-residential Penalties
foreseen for
EPC’s non-
compliance
No

E P B D I m p I e m e n tatl O n €300-420 About 1€/m? ?ef:ir?:buildings about

E Yes
ﬁ ggrgf—llastz;lz (cost for the energy audit needed to issue a Yes
Yes
=3 <200- 1000-5000 hers: €1000-5 Ye
w ﬁpot(n]:v 2320 for 1§0&2 dwe?lings, up to 2:—3/;2 — Ye:
€875 for 300m? dwellings
== 130-300 200-3000 No
IZ 150-500 600-1000 No
I8 250 80/dwelling 300-1000 Yes
150-300 250-600 Yes
A Residential EPCs typically cost i 5232?'?52222’ I eate the EPG 1o
, , R the EPC is online-based)
between (1100 and 300 in most online-based)
. 1,5€/m? (€200 1-2€/m* (150 300-2500 (up to No
Member States, the full cost range is i minimum) - minimum) 1000 s06 cfor
from under (50 to as much as (2,000. 000y o
Z'} €40-100/dwelling No
I ; Yes
. . q 300-10000 (all buildings) Yes
A Information on costs for non-residential €300-500 No
0 o 0 0 o I.T From 70 Up to €2500 Yes
buildings was relatively limited. Where 500-1300  125-250/dwelling " ves
, (il 250-750 Yes
quoted, the values range from 00.5 to T8 100-250 €0,5-1/m? ves
€50-150 Up to €750 No
3/m2_ A 45 for EPC regis;ration i 1-3/m? 50 for registration Yes
. (charged by the inspection expert) ?gza(gh??:e; 5;-5;
Inspection expe
A A tOta'I Of 18 Countnes (OUt Of 29) m About 250€ Up to thousand/s euros \r(qeos
foresee penalties in the event of non- B OO0 —
compliance with the certification ﬁ e =B e
buildings buildings
proceSS. '3 £30-100 N From f:gzoo Yes
reTel] 400-600CHF  500-800CHF 700-1200CHF (up to \;leos
- 1000m?)
EPC costs (0 unless otherwise A

stated) and existence of penalties in
the event of EPC non-compliance BPIE
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Financial instruments for EE in buildings

A About 333 financial schemes have been screened

sunsfifi??unus e through the BPIE survey using several databases
A

r I Households _ Exising bdgs (among them MURE, IEA and input from each MS)
All gs:;zl;zlds & Flanders region
H EreOb Pt newbuid . . - . e
bidgs A Wide range of identified financial instruments, from
All Public bldgs Existing g o o o
resertial s grants to VAT reduction applied to all building
28 Existing bidgs typo'og|es
B Residential Residential
i All Households Exis_ling
B — 1 ~owe A Financial support varies considerably from around
Business buildings sector training scheme , . ,
= g Resdential : Pusic s Foot UulM/a to in excess of Ulb/a. Larger programmes tend
Existing bldgs Private sector - - -
gsx‘sﬁnimis Prarned to be support for improvements of social housing.
E E:ssltt::gn:?;gs Existing z:zi:::zlds& ::I‘:mmem Yes Feed-in tariff . e .
» o A Many schemes targeting specific technologies, such
l reneuatie as insulation, boiler scrapage, renewables, and also
2:: New homes neW paSS|Ve bU|Id|ngS.
ol A~
Residential New private  Private sector All
EM rosdental ; A Various forms of loans and taxes are usually available
B e g Prannes both for individuals as well as businesses
L Al All
EEN Residential bidgs . . . .
B e S A Less popular schemes: audits, third party financing
I e G and energy supplier obligations/white certificate
Public non- .
.. T S N schemes (this could become mandatory across all EU
= Households & i MSs if the current proposal in the draft Energy -
- it Efficiency Directive is approved)
“ Existing bldgs Residential ;::;zeel;zlds& Residential Public sector Feed-in tariff
Summary of the current financial programmes in BPI E
Europe




Renovating with
purpose

—inding a roadmap
towards 2050
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Model basic assumptions

Practical limit by 2050:
ADemolition rate considered (0,2% / yr.)
ARecent renovations excluded (only few, up to 1%)
ANew buildings between 2011-2020 considered (0,5% / yr.)
AAdditional adjustment

Building stock energy performance:
ABy age bands
ABy building types
AResidential; old buildings to be renovated first
ANon-residential

Cost assumptions:
ADiscount rates: societal (3%), private (10%), public sector (5%)
ALearning curves
AEnergy prices: Eurostat, PRIMES forecasts

Decarbonisation of the power sector- 2 pathways:
ABaU (approx. 0,5% / yr.) o
AAs requested by the Low-carbon economy Roadmap 2050
(approx. 5% p.a. for electricity and 2% for other fuels) BPIE
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Renovation depths (1)

Shallow Renovation Path

100%
E 80%
2 : m NZEB
'g_ 60%
2 0% B deep
,E 20% B moderate
-t
T
3 i B minor
5 2010 2015 2020 2025 2030 2035 2040 2045 2050
2

Intermediate Renovation Path

100%
e 80% -
o ° ® NZEB
"":_ 60%
2 40y B deep
.E 20% ¥ moderate
)
(1]
3 0% B minor :
E 2010 2015 2020 2025 2030 2035 2040 2045 2050 .
2

|
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Renovation depths (2)

DeepRenovation Path

100%
80% \N m NZEB
60% \\
0% \ M deep
20% B moderate

0%

B minor
2010 2015 2020 2025 2030 2035 2040 2045 2050

% renovations by depth

2-stage Renovation Path

100% -+

30% B moderate to NZEB
60% - B minorto deep
40% 1 m NZEB

20% -~

0% B deep

® moderate A

BPIE

2010 2015 2020 2025 2030 2035 2040 2045 2050

¥ renovations by depth
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Renovation speeds

Renovation rates profiles considered over time

4.00%

3.50% //
3.00%
2.50% % x
——SLOW
2.00% ~—MEDIUM
/// —A—FAST
1.50%

—3—BASELINE
1.00% P = X X = P4 04 B—
0.50%
000% T T T T T T T T 1
2010 2015 2020 2025 2030 2035 2040 2045 2050 '
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Results '::2:196; % % N%t savggs De;arbonlsatlorpath;\:ay Jobs
2050 : c S e 9 o Fast y ow
savings % 8 § § g) qC) 8 é)’ % 8
> S % e O S e O
© » ©
@) O
© ©
1226 742 i
Baseline 902 164 187 23 % e 20 182 -89 0,2
4884
Slow & 1373 343 530 qg- l 821 4, 410 -196 0.5
Shallow M= —_— — B
7015
1975 551 851 363 47 991 0,70
9767
-90% 11
2793 037 1,318 932 ’
210 381 EEE 732 l
Deep IR = o 732 238
°
=" 1,058 0.8
584 4, 474 939 755 _95g
ZStagesj — mm 101 — l

TWhly ebn ebn ebn ebn MtCO2/ae/tCO2 MtCO2/ae/tCO2 Mijobs/yr
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Key policy recommendations

Need for a reliable and continuous data collection
Need for setting up an EU Renovation roadmap + calling for MSs renovation plans

Better Financing: an EU Deep Renovation Fund (at EIB) + more measures at MSs
level

Better Monitoring/compliance/enforcement and more ambitious Building Codes
requirements in the renovation activities

Ensure that the public sector takes a leading role in the renovation process

Strengthen the implementation of the buildings energy certification and audit
schemes

Remove the market barriers and administrative bottlenecks, to further support the
ESCOs and to develop a well-functioning energy services market

Training & education for improving the skills in the construction industry and inAother
related sectors

BPIE



Thank you
for your attention!

www.bpie.eu
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