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Building performance requirements

BPIE
... a brief history
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EPBD 2002

No clarification on the ambition
level

Set building performance
requirements

EPBD 2010

Cost-optimal building performance levels
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No changes expected




Setting energy performance requirements I?PIE
with the cost-optimal methodology

The cost-optimal level is defined as “the energy
performance level which leads to the lowest cost during
the estimated economic lifecycle”

* Comparison report between energy
performance requirements and calculated
cost-optimal levels

e EC provides a comparative methodology
framework

 Discrepancy between cost-optimal level
and minimum enerlgc?/ performance
requirements should not exceed 15%

e |f national requirements less ambitious
than cost-optimal =» justify the gap

* |f gap cannot be justified =» plan on how
to reduce the gap
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Different packages cost calculations BPIE

Package

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

— Disposal cost
wm - 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)
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Primary energy consumption [kWh/m?]




Concept of cost-optimal building

: BPIE
performance requirements
Global | gi . . Glob
costs ifference in energy consumption coste
[€ /m?] | > [€ /1
i irequirements in force
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Primary energy consumption[kWh/m’]



Implementation steps

Framework conditions:
Climate, geometries,
system performance etc.

Overview of energy
performance of packages
of measures

Comparison

CURRENT building
performance requirements

Definition of reference
buildings (new &
existing)

Definition of packages
of energy performance
measures

Delivered energy

Framework conditions:
Investment costs, interest
rates, energy prices etc.

Overview of financial
performance of packages
of measures

New target

NEW building performance
requirements

BPIE




Reference buildings — e.g. Germany BPIE

e |dentify at least one reference building for new buildings and at
least two for existing buildings for the following categories

e Single-family buildings

e Apartment blocks/multi-family buildings
e Office buildings

e Other non-residential

e Simple geometries and reproducible in practice

Building’s characteristics Single-family building (SFH) | Multi-family building (MFH)

Building sketch

Heated volume (Ve) 586 m’ 1848 m’
Heated living space 139 m? 473.0m’
Useful floor area (AN) acc. to EnEV standard  187.5 m? 591.4 m’
Surface area (S) 3445 m’ 776.0 m’

Surface-area over volume ratio (S/V) 0.59 m-1 0.42 m-1




Example of references for
existing buildings - Belgium

BPIE
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BPIE

Selection of packages of measures

Reference case which reflects actual regulations

\

At least 10 calculated packages in addition to the
reference case

|
‘ Based on existing or planned national standards or/and on

widely accepted ones

/

Very ambitious packages of measures should be included
e To estimate the financial and environmental implications of nZEB requirements

N
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Energy performance calculation scheme “BPIE

ENERGY NEED

Energy needs for:

space heating,
space cooling,
hot water

ENERGY USE

Thermal energy from
RES used on-site

System
losses

Fuel energy uses for:
space heating, hot water

DELIVERED ENERGY

Fuel delivered energy

Electric energy uses for:
space cooling, lighting,
ventilation,
auxiliary systems

System losses

Electric delivered energy

Electric energy from
RES used on-site

PRIMARY ENERGY

Transformation

losses

{net} primary
energy

Primary energy associated
with energy exported to the
market
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Cost categorisation according to BDIE

the framework methodology

e

=

Cost categorisation according to the framework = “Result of Ené-:g;k" “u
methodology e performance »

“~_ calculation -

-
T

— Professional fees (e.g. project design)
Global cost i— Construction of assets , I L T
— Taxes (if applicable) . ’ :

|— Others (e.g. project contingencies) P Energy tariifs :
1 Initial investment cost | poe Energy cost .
Insurance
Cyclical regulatory cost
- Annual cost - Hu“ning cost Up&rﬂtiﬂnaF cost —+— Utilities (E‘HCEDt energy Eﬂ'.it}
- Taxes (if applicable)
‘— Others
Disposal cost — Maintenance cost —}— Inspections
(if applicable) - Adjustments
Pﬁ:“g{“ : Cleaning
‘- Replacement cost | SUbsttute -
__| Cost of greenhouse . Investment of [~ Repar
gas emission(*) a building ‘— Consumable items
element

(™) Far calculation at macroeconamic level anly

Source: Ecofys (from European Commission)
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Costs of materials, work and equipment “BPIE

Costs assessed on country, regional or climate zone level

Average price for building owner

Including (private perspective) or excluding (societal
perspective) all applicable taxes

Including (private cost calculation) or excluding subsidies

(societal cost calculation)

Including installation costs




Estimated economic lifetime

Countries estimate economic lifetime of
building elements and entire building

Option: guidance in standard EN 15459
and other standards

Schools and residential

buildings: 30 years OiiTEEs: 20 yERrs
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Parameters impacting the outcomes " BPIE

Energy Price

Discount rate
Development

Perspective:
financial or macro-
economic

These parameters have not
been pre-set and MSs made
use of the possibility to adapt
to local circumstances




Discount rates have to reflect the actual costs ] BPIE
of capital for long-term mortgages or the Discount rate
expected minimum return on investment in Macroeconomic

case of self-financing Perspective

) 8
Discount rate
Financial Perspective 7
6 6
(Vp)]
5 =5
n °
=4 24
@]
5 3 £ 3
o) e
) 2
P
1 1 II
0 0
> > 22222222 2 >>>>22>2>22> > 2 2 "
>
01234567 8910 01234567 8910 3
Discount rates in % Discount rates in % g
3



BPIE
Annual price development in % until 2030 - electricity
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Example Germany - Single Family Home “BPIE

400> [40% ,55% ,70% of PE-figit ENEV 2009
wo [ e
] : R, W o
e Global costs for SFH 350 LR B R
'y 1 j‘ Al & —e—pwsomurs
158 —O— WPE
» All heat supply E™l N LA =,
Systems -, 250 1 I?& »"P , E —_K— WP E+50WWRG
3 L7 B Gl\ : u el 1 B
2 % Ag -\agp/ 1° —o—irkso
1 I o 200 A I'ﬂ*ﬁ F 1 { j F sy D K SR G
* H |gh energy pnce g‘ 5{9{ ;_EB 7 Yo D K 45 0 FWR G
= i | B '
development T 150 Wi ke
E7] ’ ; /(i LEREY 2007 Hy' Max
° [ =9 EnEV 2009 H, ' Max
e Discountrate 1 % g 1 //i::izzzz::‘:;*f
§ . S EREV 2009 J0%U Ref
g 50 - /;.Enzumw 55U Ref
2 |
] . l |
I
-50 1 : | |
Cost-optimal § i
-100 'EvEll ; r I -
0 20 40 60 80 100 120

Primary energy demand EnEV [kWh/(m2a)]

SFH




Example Belgium BPIE

420000

]
410000 1
3090000 ! f
L C

370000
o 350000 B micro met subsidies
g X # micro zonder subsidies
= 330000 ﬁ S 5 " 4 A micro z s / micro met subsidies

N oo m K micro z s / macro

— Lmacro

290000 % |

270000 T, X g X T Cost-optimal is rather a
250000 | : . ,. range than a single point

25000 0 5600 5600 75000 160008
Prinair werbsrull (P}

e Optimisation calculation for a residential unit — different combinations micro
and macro, with and without subsidies

* Calculations from private and macroeconomic perspectives lead to the same
cost-optimal point, yet to lower global costs



Single Family House reference
building BE-Flanders

Totaal Actuele Kost [€)

School reference building BE-Flanders
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Assessment of cost optimal calculations
in the context of the EPBD (2015)

BPIE

Overview of the conformity of the country reports per
category after the final assessment

m conform / not fully conform m not conform
30 conform with minor deviation
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Scnpe Reference Measures Calcula:mn Calcuiatlon Sa‘nsntwlty Derwahon Pian to
buildings primary global analysis cost optimal reduce
Source: Ecofys energy costs level the gap



Overview of main issues

e Renovation — calculation for building elements AND
building level

e Renovated building

Scope

Reference buildings

e <10 packages
Measures
¢ Investment and maintenance costs
Global cost e Lifetimes

e 2 perspectives (micro & macro)

e No calculation of gaps
e No plan available

Derivation of cost
optimal

Plan to reduce the
gaps

AN AN A A
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Implementation timeline

March 21, April 19,
Recast 2012 2012
EPBD Cost-optimality Guidelines
31/2010/EU Delegated for Delegated
Regulation Regulation
No 244/2012 No 244/2012

March 21,
2013 2015
MS first report MS
to the EU intermediate

Commission on target for nZEB
cost-optimality

---------------------------------

; RegularMsS :
! reports to the i

EU Commission
on cost-

i optimality, at
iintervals < 5 yrs;

BPIE

Dec.31,  pec 31,2020
2018
. All new
All new public -
o buildings are
buildings are nZEB
nZEB
o o
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Considering the multiple benefits? BPIE

N\

‘ Economic Stimulus

\
‘ Health, wellbeing & productivity

‘ Energy System Benefits

[

‘ Increased performance

/




European
not-for-
profit
think-tank

Promotes policies and support
instruments to increase the
energy performance of
buildings

In operation
since 2010

Brussels, Bucharest,
Berlin and Warsaw

Knowledge,

policy,
implementation
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