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Some statistics about the European building stock
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Total floor area of buildings -~
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Total useful floor area: - R 5“"0" m; .
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Residential floor area distribution
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e Wide range of floor area contributions |ﬁ( ,
from single— and multi—family houses gR [
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Non—residential floor area distribution

FREERAER oA BPIE

* 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
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e Offices and educational buildings together account for 1 Offices
40% of the entire non-residential floor space. These 23%
buildings have similar heating and cooling conditions

to residential buildings (although they are of shorter i Edﬁ?ﬁ?““
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L Hospitals
0,
 Hospitals (7% of total non-residential floor space) e

have continuous usage patterns, where energy demand
can vary substantially depending on the services
provided (from consultation rooms to surgery rooms)
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Non-residential buildings by floor area
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Residential age profile
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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
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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)
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Countries with the biggest share of recently

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

dating from 1961 to 1990 seem to be Estonia, Hungary,
Latvia and Finland
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Age profile of residential floor spacefEBEHUIRIAERIEL

EE: Data only from 1951 onwards. Z¥JEW: XA 19514 5 HEHE .

IT: Data excludes heritage buildings before 1950. & KXF|: #IEAMFH1950
LT: Data only from 1941 onwards. SLFE%E: X & 19414 )5 KIEEE .

ES: Data excludes secondary houses Fi¥EF: HIFEAEIE_FFH.

LR W | 2 4] SE: Data only from 1921 5t (LA 19214 R KIS
A country-by—country review of the energy performance of buildings iZ[E &AL HHEYR DAL




Evolution of final energy consumption in

residential buildings per m® since 2010 (EU28) =
Adjusted to normal climate BPIE
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Evolution of total final energy consumption =
in residential buildings since 2010 BPIE
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The existing building stock
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75 90% of the current building stock
will remain in use in 2050
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Building related EU policy framework
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Current EU Legislative drivers to improve
energy performance of buildings

BUAT BR B LA BhHE R R IR SO

Energy
Performance of

Buildings
Directive

2010/31/EU

Energy

Efficiency
Directive

2012/27/EU

e Setting of minimum energy performance levels, based on cost
optimality

* Major renovations to meet minimum performance
requirements

* Nearly zero energy buildings

* Energy Performance Certification

e Inspection of heating ventilation and air conditioning systems

e Provision of financial incentives

* Tackling market barriers

* Annual energy saving target

* National building renovation strategies

* 3% p.a. renovation rate for central government buildings
* Energy efficiency obligations on energy suppliers

* Energy audits

* Metering and billing

* Promotion of efficiency in heating and cooling

* Promotion of energy services

* Facilitate the establishment of financing facilities
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Important requirements of the current EPBD

PAT (BRHFRRSHIRS) MERER PPIE
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‘ Setting energy performance W & BEVR 47 3
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Cost-optimal calculation methodology as a tool to set energy regulations

for buildings Kf s AEAL TH 5 TR A R Jy il e i s e i i 2 26 191 1) T A

Energy performance certification schemes, including compliance
and control systems 3 & & BT il i1l B 19 IR SRk 1K)

Introducing nearly Zero Energy Buildings by 2020
#2020 AT I F AeFEE TR iHE




Energy Performance of
Buildings Directive (EPBD, 31/2010/EU)
(ERERESI% a4 ) (EPBD, 31/2010/BKEE)

Energy performance MSs: Minimum energy performance requirements MS: FAKEEVRSGRAE R
& Cost optimality - Cost-optimal methodology (common framework) ASHAL 771 G FIHELL)
eV SR A AR Requirements for technical building systems F{iAREIFN ARG E R

All the buildings undergoing major renovation should implement
Existing energy efficiency measures
Buildings B IEAE AT B KA 285 1Y) Ja AR AT SISt R 2800 it
B 2

Nearly Zero - By 31 Dec. 2018 public admin. Buildings F[2018512H31H,
New & T A AT EOE

Buildings o) By 31 Dec. 2020 all buildings 2020421 H31H, #t ZfTH
s o Buildings WS

A j&%ﬁ%ﬁ@ﬁ National plans for nZEB Gk ZEREFEFEK TR

Energy

Implement EPC schemes  SZHEEPCiXI
Recommendation for cost—-optimal improvements
FSAS e Sk i

By 4

REIRSIRE Independent control systems JS7 3% R4

Energy performance
certification

HVAC inspection Regular inspections (heating > 20kW, AC>12kW)
5 5 TR (B> 20kW, AC> 12kW)
3 l JE WA= N 7~ . ‘ ‘
alikiall Independent control systems JSZIEH| RS

Financial incentives & — MSs: to prepare lists of measures and instruments
¢ MS: 2 fill 1 Bt AN T By B
Market barriers Gl A i .
Take into account cost—-optim. for these measures

B & TipEEL i AR o AR P B N S S i
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Minimum building performance requirements

BREM TR BPIE

Minimum energy performance requirements for new buildings are a key element in FEuropean building

codes
B IR B R BE YR GUSCEL R & WM A S I S B B 2 2 —

The European Commission has introduced requirements to set standards in all Member States through
the 2002 EPBD

I 20024F (ERPEEIRSIAIES) » WERZ i H T EFTA R o1 8 i) 8 An i ) 2R
In 2002 no guidance on the ambition level was provided
20024F (EFREIRGIRIE L) FERFE LI T M5 A8 B 77 H 45 5

The recast of the EPBD in 2010 included a provision that national energy performance requirements

should be set with the view to achieving cost optimum levels
20104F EL T E 1) CEEBURRIR SRR &) & 7 —IiHla, BN e B K BeIR S s R, DU B AR K

Member States to use and apply a methodology to calculate cost-optimal levels for their specific

country
F 0 1L SR ) 3 N — b 7 ¥ T S AR [ ) AR B A 7K
Compare cost—optimal levels with the national requirements set in national building regulations
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Cost optimal building performance requirements -
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Global : , ,
costs difference in energy consumption
[€/m?] |- >

requirements in force
} difference in costs

optimum

Primary energy consu mption[kWh/m’]




Cost optimal building performance requirements
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Eclggal difference in energy consumption Package of
[€/m7] | > Measures
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requirements in force
______ $ difference in costs

 J
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Cost optimal building performance requirements

A s U S RE 2R

Example cost calculations for different packages

BPIE
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Global

'[:é’?}ﬁz] Package
1
R

- Energy costs
— - for heating, cooling, ventilation and lighting
- taking into account energy produced (e.g. from PV)

— Disposal cost
mm - Other energy related construction costs (e.g. external shading)
- Maintenance costs of appliances/measures
— Investment appliances (boiler, ventilation system etc.)

— Investment building envelope (windows, thermal insulation)

Primary energy consumption [kWh/m?]
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Nearly Zero Energy Building in the Energy Performance of Buildiggs
Directive

(BHBESHIES) MERRERAME BPIE
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‘nearly zero-energy building’ means a building that has a
very high energy performance, as determined in accordance
| with Annex 1. The nearly zero or very low amount of
| energy required should be covered to a very significant
ot extent by energy from renewable sources, including

energy from renewable sources produced on-site or nearby;
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Timeline for introducing nZEB

AT R AL SR HE HO 22 BPIE

NEARLY ZERO ENERGY BUILDINGS
DEFINITIONS ACROSS EUROPE

www.bpie.eu/nzeb_factsheet.html

lj T
‘ _’_‘ EC reports on
o
i ' ::Se progress ?f Use of minimum levels of All new
BPIE * T
h '"Z';';reas'"g RES in buildings buildings
then ; iy (Directive 2009/28/EC) are nZEBs
(every 3 years) 01/01/2015 31/12/2020
31/12/2012
MS 1* report to _ .
the EC on cost- !nterm?dlate targets for All'ne.w public
optimality improving the energy - buildings are
(every 5 years) performance of new buildings nZEBs
21/03/2013 01/06/2015 31/12/2018
2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020




Impact of setting building standards and subsidiesi™
il xE B BUAR A MMUS B 82 i BPIE

) Progressive standards that tighten over time combined with subsidies
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) Example Flanders Belgium for energy standards new single family houses
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ENERGY PERFORMANCE
CERTIFICATES ACROSS THE EU
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Evolution of EPC instrument in the EPBD .~
information market transformation

BREIHEHFEATH - EPCTREE (BHRESEIESL) EF'B'J@E’E

UEPBD I (2002/91/EC)
(BHRESHIRS 1) (2002/91/FRFL4E)

+  Integrated EPC methodology; % &EPC J7¥2%;

. Mandatory energy performance certification system for new and
existing buildings; &1 8 2 SUFN BE A 2 3 1Y) 5 il e YR S50
E il B 5

. Display of EPC for buildings occupied by public buildings (>1000 -3
m2). ASEEH ( >1000°FJ5K) 4B REPC _B

QEPBD (2010/31/EV) (EFAEIRGINIES Y (2010/31/FKEE)

*  Independent quality control of EPC;  EPC [t 37 Jii & s il ;
*  Penalties for non-compliance; B RAL T 5
e Display of the energy label in the advertisements; | %5 1 Z s FERAR IR ;

*  Display of the EPC on the frequently visited public buildings (>500m%; >250 m2);  7EVj [ FE ) ALK ( >500°F
JiKs >250°F77K) EEIREPC.

. Mandatory requirement to hand out the copy of the EPC at the sale and rent transactions; G ill 2 >R 7E Hi &5 A0 H Al

22 Gy i ZNEPCE B
*  Improvement in EPC recommendations (cost effective and cost optimal measures); EPC BUFE iy ChAS R 35 Al Ak
AT

22 40

e Verification of expert competence in the accreditation procedure IANIERE 7 H & K GE 771 56 A1E



Implementation of EPC scheme across EU-28

Rk B2 28 [H 4= 35 SEHEPC TR BPIE

28 — . . . -
O Countries with running schemes for some types of building

(cumulative) K
24 —

[0 Countries with running schemes for all required types of
buildings required by EPBD directive (cumulative)

()
C
Bl Countries with running schemes for some types of buildings 5
(T,
16 (implemented in that year)

HH
deadline
|5 [ HAHIE

M Countries with running schemes for all types of buildings

12—  required by EPBD directive (implemented in that year) —
8 1
4 —NL DK DE e

(TEN® e ]
o M H H H ]

1995 1996 1997 1998 1999 2000 2001 |2002 | 2003 2004 2005 2006 2007 2008 2009 |2010 |2011 2012 2013

EPBD 2002/91/EC EPBD Recast 2010/31/EU
Note: #7#: (ETFEIRGIRCTES ) 2002/91/ B FE 1k (EHFEIRGTACTES) 2010/31/ bk 7

Hungary will introduce a mandatory EPC for rented buildings by 2015, the system is currently voluntary; & 7 F¥4#E 20155 2 Fi At HFHL ) S 35 4 =247 aim i)
EPCITRI, HuA H R E;

In Slovakia certification for building units (i.e. dwellings) will come in force in 2016; fEHE%Te, EH AL CWRJE) HINIEE T20165E4 5%,

In Belgium (Flanders and Wallonia), energy performance certification for non-residential buildings is foreseen for 2015. EL I (3L 22 M AT RO HLIX D THiit
20154 S AT JEF B I BEVR SO IE .




An architecture of the EPC scheme

EPCX) ) ZE 44
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(Minimum education and training *EPC calculation method (Art 3,\

requirements EPBD)
o« B AR FUH PRI TR *EPC & 57k (EPBDE34%)
*Accreditation process and *EPC content: choice of the
register of certifiers (Art energy indicator,
17, EPBD) i recommendations
AT FRIENIA ZHE (EPBD BPC %5 BEIRFEHRIIESR. BN
SBLTHO o . eCalculation software
*Competence’ s verification oA
.(?Ejz%ﬁﬁ ; ) . QUALlFlCAT|0NS & *Collection of input data
*Continuous professiona N S R ST
developmentp (CPD) ACCREDITATION METHODOLOGY i NE KA
\%éi?ﬂk?i@ (CPD) OF CERTIFIERS vk /
BN B 3%
=N
QUALITY PROMOTION
CONTROL & OF THE EPC
e PENALTY SYSTEM SCHEME I

Ji B ) 5 40 51

& T EPCITRI

*Energy label in the
advertisements (Art 12,
EPBD) ;

T ETPHIBEIRPRZE (EPBDEE122%)

e Independent control of EPCs
(Art 18, EPBD)

* EPCHIhAr#% %] (EPBDEE184%)

e Independent control of

certifiers *EPC in the real estate
o WAEHLAA A 37 42 i) transactions (Art12 EPBD)
*Penalties for non—compliance * LA 5 IFIEPC (EPBDZR124%)
(Art 27, EPBD) *Display of EPC (---) (Art 13,

EPBD)
*EPC/E-~ (...) (EPBDES13%) j

SYSTEMATIC BUILDINGS DATA COLLECTION IN THE EPC REGISTERS

<HHEHALT] (EPBDER274%)

N




What is the EPC content?

EPCRIN AR A2

Art 11, EPBD : The energy performance certificate shall include the energy performance of a building and reference values, as well as the
recommendations for the cost-optimal or cost-effective improvement of the energy performance of a building or building unit;

EPBDZ11%%: REIRSIRUE T M EGRRVKIRIESRMNSHE, LK S sl 515 7T REIR SR AR S AL A R 2 5k

BPIE

The recommendations included in the energy performance certificate shall be technically feasible for the specific building and may provide an
estimate for the range of payback periods or cost- beneflts analysis;

The energy performance certificate may include additional information such as the annual energy consumption for non-residential buildings and

the percentage of energy from renewable sources in the total energy consumptlon
REVRSGUSGIE BRTREE & MG B, WAk @RI EREFE L nl AR

In some countries in addition it consists of:

TE 7 Ah—2E[E 5K, EPCALEE:

] Tailor-made vs. standardised recommendation;
o5 e Mvs. FRAEL L
A Recommendation to consider the thermal, visual, acoustic comfort & air quality;
FREI PLSE. P R S ) B
) Recommendations to take into account life—cycle cost (e.g. waste disposal);

R Edn A (R N BRI
A Heat losses and solar gains of the building component;
SR TR R FA S AR BH RE SRR
C02 estimation factor, carbon footprint;

O TEMERASE R T BRI



EPC Examples - Greece A
EPC yuf - & & BPIE

Ymohoyi{opevn £THOIQ KATAVAAWTT TTPWTOYEVOUS EVEPYEITG KTIpiOU
avagpopdg [kWhim?]:
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I Pa—— thermal comtort
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8 v ORI s
< O visual comfort
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X EI/ acoustic comfort
< EP £0,33:Re A+
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SsRe < EP < 0.75R: =
1] <t 5 | B O air quality
2 10R<EPS141Rs Py = o EL
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1,82 'Ry <EP £227 *Rp
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|_
W
c
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EPC Example - UK -
EPC Juf - RE BPIE

Energy Performance Certificate wn Energy Performance Certificate
3 >
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EPC impact on the market transformation
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A European Commission (2013) study found positively correlated price signals

with energy class rating increases in 8 out of 9 regions examined,;
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