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Germany - overall situation (budget for building sector)



Germany‘s distance to target




A greenhouse gas-neutral Germany with per-capita
emissions of just one tonne of CO2eq in 2050 is
technically achievable and implies a reduction of
emissions by 95 % compared to 1990.
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https://www.umweltbundesamt.de/sites/default/files/medien/376/publikatione




The German government’s Energy Concept aims to lower the primary energy
demand in the buildings sector by at least 80 percent compared with 2008 levels
by 2050. If Germany is to achieve its goal of making its building stock
virtually climate-neutral by 2050, it is crucial that the available potential for
avoiding emissions be fully exploited over the next years and decades. In 2050
the entire residential building stock will need on average only just less than
40 kilowatt hours per square metre per year (kWh/m2a). For non-residential
buildings this average target value, which is based on primary energy
demand, is approximately 52 kWh/m2a. These values should be seen as
targets and are averages for the entire building stock.

https://www.bmu.de/fileadmin/Daten_BMU/Pools/Broschueren/klimaschutzplan_2050_en_bf.pdf




Table 3.1

Greenhouse gas reduction according to the GreenEe scenario® by 2030 compared to the Federal
Government’s targets

- Reduction
2030 emission target ©  Reduction against 1990 . . against
emissions b)
1990
From To
- o Million t .
Million t CO,eq Yo COseq 7o
Energy ) i
~ (without e
Industry 140 143 . 51%  49%  transport) 330 66%
: : : . and industry
Buildings 67 % 66% :
Transport 42% 40% Transport 109 34%
Agriculture 34% 31% Agriculture 51 35%
Others 87%  87%  Waste 6  83%
Overall
vera 56%  55% 4% 60%
total : ; ; :
a) Data without LULUCF and international aviation and maritime Nansport. I nfo rma I CaICU|at|On | Source: BMUB 2016f and model calculation

b) The National Inventory Report 2016 vé is the basis of the 1990 Yjgures as opposed to

the Climate Action Plan. . .
e o] e
Residential buildings in Mrd. m?
bos L 87 23

00 R a7 12

These values are averages for the
entire building stock of residential
buildings — just for operation!.

https://www.umweltbundesamt.de/sites/default/files/medien/1410/publikationen/171220_uba_fachbrosch_rtd_bf_engl.pdf
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Additional targets / budgets for raw material use / capita * year ?!



Benchmarks - the background



ISO/CD 21678

[Under development]

Sustainability in buildings and civil engineering
works - Methodological principles for the
development of benchmarks for sustainable

buildings
== target value
=#= reference value

limit value



The packgage approach

Method

Tool

Data

Benchmarks
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BNB - Sustainability assessment systems for public buildings
(office buildings)



Elements of an overall approach in Germany

» Guideline

» Assessment system (public available)

» Rules for target setting

» Rules for integration into design process
» Rules for documentation & data storage
» Data base (public available)

» Calculation tool (public available)

» Benchmarks

» Weighting factors for indicators

» Web based product group information system

» Training programmes for assessors

» Demand in case of public buildings

12




indicator in sustainability assessment

GWP =

https://www.nachhaltigesbauen.de/fileadmin/pdf/Systainable_Building/assessment_system_bnb.pdf
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Calculation tool

The online-tool for life cycle assessments
‘eLCA’ has been developed by Federal
Institute for Research on Building, Urban
Affairs and Spatial Development
(Bundesinstitut fur Bau-, Stadt- und
Raumforschung (BBSR)) since September
2012. It can be used for LCAs for office and
administration buildings. The assessments
are based on the database for building
materials ‘Okobau.dat’ issued by the BBSR.
In the database ‘Okobau.dat’ ecological data
about building materials and components as
well as energy consumption for the operation
of buildings are provided. The inputs can be
evaluated in different variants of the same
project and planning phases can be studied
for their environmental effects according
to the ‘Rating System for Sustainable
Building’ (Bewertungssystem Nachhaltiges
Bauen (BNB)), also issued by the Federal
Institute for Research on Building, Urban
Affairs and Spatial Development (BBSR).




Database OKOBAUDAT

The OKOBAUDAT platform is provided as a
standardized database for ecological evaluations of
buildings by the Federal Ministry of the Interior,
Building and Community. At the platform's core is
the online database with life cycle assessment
datasets on building materials, construction,
transport, energy and disposal processes. With
the help of life cycle assessment tools, such as
eLCA provided by the BBSR, the entire life cycle of
a building can be reconstructed with the
OKOBAUDAT database. OKOBAUDAT is not
designed for performing life cycle assessment of
building products.

The datasets are subject to strict quality
requirements and can be used in many different
building assessment systems. The database
system with its search and filter functions enables
user-friendly online searches of the datasets.

Data published in OKOBAUDAT are publicly
available at no charge. The respective owner of
the datasets remains responsible for the contents
and values.

www.nachhaltigesbauen.de

More than 1,200 datasets for building products —

EN 15804- and BNB-compliant

The constantly updated OKOBAUDAT (current version 2019-lll from
29.05.2019) is the mandatory database for the Assessment System
for Sustainable Building (Bewertungssystem Nachhaltiges Bauen,
BNB). Currently more than 1,200 datasets are provided, and these
have been in compliance with DIN EN 15804 since 2013. This means
OKOBAUDAT is the first life cycle assessment database that
completely complies with this standard.

OKOBAUDAT offers both generic datasets and specific
environmental declaration datasets from diverse companies or
associations. EPD datasets in OKOBAUDAT must fulfill further
requirements beyond the scope of EN 15804 (see Principles for
acceptance of LCA data in OKOBAUDAT). Before approval, the EPD
programmes and data are checked for conformity with OKOBAUDAT
requirements (— Guidance for data providers).

Datasets in OKOBAUDAT are based on the background database
GaBi. Besides, datasets based on ecoinvent background data are
provided in 'additional datasets'. These are only by exception to be
used within the Bewertungssystem Nachhaltiges Bauen fur
Bundesgebaude (BNB).


http://www.nachhaltigesbauen.de/

0-903d-a5d553f439dd o Suchen N @O &

&« (& ‘@‘ ® & https://oekobaudat.de/OEKOBAU.DAT/datasetdetail/process.xhtml?lang=de&uuid=2d22c5e2-ffd0-417

- https://oekobaudat.de/OEKOBAU.DAT/datasetdetail/process.xhtml?uuid=206deb33-2710-417d-9b92-aa70c7958334&stock=0BD_2019:{&tamg=en  zunck  Sschliesen

Prozess-Datensatz: Baufritz HOIZ Hobelspandammung; 70 kg/m® (de) de

= Prozess-Information

Kerninformationen des Datensatzes

Ort DE
Referenzjahr 2018
MName MName ; Quantitative Produkt-/Prozesseigenschaften

Baufritz HOIZ Hobelspandammung; 70 kg/m?®

Anwendungshinweis fir Datensatz | Anwendung im Gebdude sinnvoll. Grundsétzlich ist eine Gegeniiberstellung oder die Bewertung von EPD Daten nur méglich, wenn alle zu vergleichenden Datensatze nach EN 15804 erstellt wurden und die produktspezifischen Leistungsmerkmale beriicksichtigt werden.
Anwendung ausschliellich in Baufritz Systemwanden.

Technisches Anwendungsgebiet  Die HOIZ - Hobelspandammung wird als Warme- und Schalldammstoff fiir Dacher, Decken und Wénde als nicht belastbare Hohlraumdémmung im Holzbau eingesetzt. Generell kiinnen jedoch alle Hohlrdume von Bauteilen (auch Stahlkonstruktionen) damit geddmmt bzw. akustisch gedammt
werden.
Der Dammstoff wird jedoch nur werksintern in Fertigteile verbaut und nicht als _reiner” Dammstoff separat ausgeliefert.

Synonyme Holzspandammung, Holzddmmung, Holzfaserddmmung
Gliederungsnummer 2.10.02
Klassifizierung Klassenname : Hierarchieebene

OEKOBAU.DAT: 2.10.02 Dammstoffe / Holzfasern / Holzfasern und Holzspéne, lose

Allgemeine Anmerkungen zum Die gegenstandliche EPD bezieht sich auf das Produkt HOIZ - Hobelspandammung, hergestellt in dem Woerk in 87746 Erkheim, Deutschland.

Datensatz Die HOIZ - Hobelspandammung wird als Warme- und Schallddmmstoff fir Dacher, Decken und Wande als nicht belastbare Hohlraumdammung im Holzbau eingesetzt. Generell kénnen jedoch alle Hohlrdume von Bauteilen (auch Stahlkonstruktionen) damit gedammt bzw. akustisch gedammt
..... A

Parameter zur Beschreibung der Umweltwirkungen

Rohstoffbereit: Herstellung Transport Herstellung Transport Einbau Nutzung Instandhaltung Reparatur Ersatz Umbau/Erneue Energieeinsatz \Wassereinsat: Abbruch Transport Abfallbehandlu  Beseitigung Recyclingpoter
Indikator < Einheit % A1 A1-A3 A2 A3 Ad A5 B1 B2 B3 B4 B5 B6 BY c1 c2 C3 c4 D

Globales kg CO2-Agqu 0 -107 0 0 1.64 0.00126 0 0 0 0 0 0 0 0 0.366 13 0 -45.8
Erwarmunagspot
GWP)
Abbau Potential kg R11-Aqu 0 8.75E-9 0 0 1.17E-11 7.57E-14 0 0 0 0 0 0 0 0 26E-12 4 74E-11 0 -1.39E-9
der
stratospharische
Ozonschicht
(ODP)
Bildungspotentiz kg Ethen-Aqu. 0 0.00084 0 0 -0.00245 1.35E-7 0 0 0 0 0 0 0 0 -0.000545 0.000984 0 -0.00533
fiir
troposphérische
Ozon (POCP)
Versauerungspo kg S02-Aqu 0 0.0101 0 0 0.0072 0.00000182 0 0 0 0 0 0 0 0 0.0016 0.0103 0 -0.0483
von Boden und
Wasser (AP)
Eutrophierungsg kg Phosphat- 0 0.00229 0 0 0.00177 2 89E-7 0 0 0 0 0 0 0 0 0.000393 0.00226 0 -0.00754
(EP) Agu
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@ oekobau.dat - Google-Suche W Database search | Database | #1 process Data set: Cotton, conv X [

(& ‘@‘ @ & https://oekobaudat.de/OEKOBAU.DAT/datasetdetail/process.xhtml?uuid=206deb33-2710-417d-9b92-3a70c7958334 &stock=0BD_2019_lll&lang=en b ﬁ Q, Suchen N O & =
Collapse all sections Go back Close
Process Data set: Cotton, conventional; 40 kg/m3 (en) en de
~ Process information
Key Data Set Information
Location DE
Geographical representativeness  The data set represents the country specific situation in Germany, focusing on the main technologies, the region specific characteristics and / or import statistics.
description
Reference year 2017
Name Base name ; Quantitative product or process properties
Cotton, conventional; 40 kg/m3
Use advice for data set The data set represents a cradle to gate inventory. It can be used to characterise the supply chain situation of the respective commeodity in a representative manner. Combination with individual unit processes using this commaodity enables the generation of user-specific (product) LCAs.
Technical purpose of product or  This product can be used in construction.
process
Classification number 214.01
Classification Class name : Hierarchy lavel
oekobau.dat: 2.14.01 Insulation materials / Cotton / Conventional Cotton
General comment on data set This data set has been modeled according to the European Standard EN 15804 for Sustainable Building. Results are depicted in modules that allow the structured expression of results over the entire life cycle.
Uncertainty margins 20
Description Product system depicted except for a few missing processes / flows. Technological, temporal and geographic representativeness partly given.
Copyright Yes
Owner of data set thinkstep

Indicators of the impact assessment

Production
Indicator ¢ A1-A3

Global warming potential (GWP) ko CO2eq -0.7803

Ozone Depletion Potential (ODP) kaR11 eq. 1.198E-15

Photochemical Ozone Creation Potential (POCP) kq Ethene eq. 0.0003181

Acidification potential (AP kg 502 eq. 0.007502
Eutrophication potential (EP ka Phosphate eq. 0.01162
Abiotic depletion potential for non fossil resources (ADPE ka 3beg. 0.000002732

Abiotic depletion potential for fossil resources (ADPF) M 1153
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BNB-Bernchmarks — office buildings

Target value
Reference value

Limit value

50a//A1+A2+A3+B4+B6+C3+C4

(New Office Buildings)




BNB-Bernchmarks — office buildings

Target value

Reference value
Limit value

Office Buildings
Major renovation




Background report — new LCA benchmarks 2015

In 2015, the current benchmarks for newly constructed office
buildings for the sustainability assessment system BNB were
developed as part of a study. The table below shows (from top
to bottom) target, reference and limit values for the full life
cycle - embodied + operational (reference study period = 50
years). This resulted in a system of benchmarks for different

indicators.

The development of benchmarks was based on
reference buildings (bottom up approach).

8,20

12,31

22,63

12,62

23,16

35,89

23,11

46,12

66,23

GWP in detail: embodied/operational/total

ationFile&v=4

alitaet/2014/BNBReferenzmodell/endbericht.pdf? _blob=public:

s://www.bbsr.bund.de/BBSR/DE/FP/ZB/Auftragsforschung/2NachhaltigesBauenBauqu

http!



https://www.bbsr.bund.de/BBSR/DE/FP/ZB/Auftragsforschung/2NachhaltigesBauenBauqualitaet/2014/BNBReferenzmodell/endbericht.pdf?__blob=publicationFile&v=4

Nutzung: Biiro

Variationen

Die folgende Tabelle zeigt den Unterschied zwischen den verwendeten Modulen der Okobau.dat-

Versionen 2013 und 2015.

Lebenszyklusphase

Okobau.dat Version 2013

Okobau.dat Version 2015

Grundrisse Rechteck / Winkel / Atrium
Kombizone, zweibiindig
Raumkonzepte Zellenbiiro, zweibiindig
Zellenbiiro, einbiindig
1+0(10G,0UG)
Geschosse 3+0(30G,0UG)
6+1(60G,1UG)
AuRenwinde Stahlbeton / Poroton / Holz

Herstellung

Module A1 - A3 (teilweise - A5)

Module A1 - A3

Fensterflaichenanteile

30% (Lochfassade)/ 73% (Glasfassade)

Ddmmstandards

niedrig (EnEV 2009) / hoch (EnEV 2009 - 50 %)

Erneuerung

(,Herstellung® + ,End of Life") x
Anzahl der Emeuerungen

(,Herstellung® + .End of Life") x
Anzahl der Emeuerungen

Grundrisse der Modellgebdude

Reference building approach — details

16 m Rechteck Il
54 m
36m
36m Atrium | 12m
76m
7.6m
+—

Tabelle 16: Variationselemente der Geometrie und Bauweise fir die Variantenbildung der Modellgebdude

12m

Damit die Gebaude vergleichbar sind, wurden Grundrisse mit gleicher Grundflache (864 m? definiert.

30m

30m

Winkel |

42 m

Dimmmaterialien Steinwolle / Mineralwolle in Foroton / Zellulose Nutzung (Energiebedarf}l Modul B& Modul B6
U-Werte [W/m?K] .
= . 1 - F— S = Fe— End of Life Module C3, C4und D Module C3, C4
niedrig (Referenzgebaude EnEV 2009/2014) 0,350 0,280 0,200 1,300 Tabelle 22: Definition der zu bilanzierenden Module in der LCA zur Beweriung der ENE RS I LRI oo
hoch (Referenzgebaude EnEV 2009/2014 - 50 %) 0,175 0,140 0,100 0,650

Dammstandard niedrig

Dimmstandard hoch

Bauteil Diammmaterial Dammdicke Diammmaterial Dammdicke
Boden XPS 60 XPS 120
Wand A (Stahlbeton) Steinwolle 115 Steinwolle 240
Wand B (Mauerwerk) |  Porotonziegel (365) Mi”;;?g’ﬂ;g;?'"e (490)
Wand C (Holzskelett) | Holz + Zellulose 180 Holz + Zellulose 320
Dach Aund B Pl-Schaum 150 PU-Schaum 300
Dach C Holz + Zellulose 260 Holz + Zellulose 560
Fenster Holz WSV 2-fach Aluminium WSV 3-fach

Tabelle 20: DAdmmstandards der Modellgebdude
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Benchmark(s)

Benchmark system with
GWP, ODP, AP, EP, Penr, ...

Performance level(s)

Target value
Reference value
Limit value

Country

Germany

Calculation Method

National assessment method
based on LCA

Included Modules

A1, A2, A3, B4, B6, C3, C4

Reference study period

50 years
Static/deterministic approach

Data base

Oekobau.dat
(public available)

Time of validity of benchmarks

2015 - 2020

Reference unit / level of dis-aggr.

.....;m?* a
total (embodied + operation)

Basis

Reference buildings /
archetypes

Approach

Bottom up

Use case

Sustainability assessment
Green public procurement

22




DGNB - Sustainability assessment system



The present version is the English translation of the German
system version 2018, 3rd edition (as at June 2018). It is based on
the requirements and benchmarks of the German market.

Criterion ENV1.1 "Building life cycle assessment” is assessed in
the same way as the results of a building life cycle assessment. The
results of this life cycle assessment are designated as an
"Environmental profile" or "Environmental quality" of a building.

A building life cycle assessment determines and evaluates the
environmental quality of a building, taking into account its scheme
(office building, commercial building, school, etc.) and compares
the results with reference values. The basis used for obtaining the
data must be documented and provided in order to prevent any
doubt when checking the results. The building life cycle assessment
should be used during the planning phase itself, where
possible. It can provide an important instrument for optimising the
environmental quality of the building.

The basis used for calculating the building life cycle assessment is
DIN EN 15978.




25



2.2. Reference values for the building life cycle assessment

The reference values (40 sub-points) for the environmental indicators (EIPgret) are generally derived from
a fixed proportion for the construction-related value of the environmental impacts of emissions for
construction, maintenance and recovery/disposal, as well as
a vanable proportion for the use-related value of the environmental impacts of emissions at the level
of the reference building used as a basis in DIN V 18599/EnEV 2014 (or standardised energy
simulation). The variable proportion is calculated from the electricity and heating demand (final
energy) determined in accordance with DIN V 18599/EnEV 2014 (or standardised energy
simulation), multiplied by defined factors (values of the environmental profiles for the electncity mix
and a representative thermal energy mix).

Rewp = EIPGret = EIP cres + EIPures (5)

cref Reference value for the annual average value of the
environmental impact potential for construction, maintenance, recovery and disposal of
the building including the technical facilities used across the reference period considered tq,
in [kg environmental impact equivalent/(mZsa*a)]
ElPurer Reference value for the annual environmental impact potential resulting from
operation of the building, derived from the final energy demand of the reference building in
accordance with EnEY 2014 (or standardised energy simulation) or — for selected schemes —
reference value for the annual environmental impact potential resulting from the user
equipment during building operation, derived from the final energy demand of the defined
facilities in [kg environmental impact equivalent/(mZsa*a)]

26




The reference values for the construction ElPcrer are determined as follows:
ElPcrer = constant (6)

The ElPcrer values are determined using parameters derived from statistical studies.

The reference values for the use ElIPurwer are determined as follows:
ElIPurer = EIPuEres + EIPuHret +EIPuFrer (7)

where

ElPueres Environmental impact potential of the annual electricity demand (final energy) of the
reference building in accordance with EnEV 2014 (or standardised energy simulation) in
[kg environmental impact equivalent/(m2ss*a)]

ElPunrer Environmental impact potential of the annual heating and, where applicable, cooling

demand
(final energy) of the reference building in accordance with EnEV 2014 (or standardised
energy simulation) in [kg environmental impact equivalent/(m?sa*a)]

ElPurres only for selected schemes: Reference value for the
annual environmental impact potential of the user equipment during building operation,
derived from the final energy demand of the defined facilities in [kg environmental impact
equivalent/(mZsa*a)]

The calculation of the final energy demand is based on either EnEVW 2014 (DIN WV 18599) or a standardised energy
simulation.

The reference period tq is 50 years. A reference period of 20 years must be selected for the Production and
Logistics schemes.

27




LIFE PHASES A1-3 A4-5 B1-7 c1-4 D

BENEFITS AND

LIABILITIES
PRODUCTION ERECTION END OF THE LIFE
PHASE PHASE USE PHASE CYCLE OUTSIDE OF
THE SYSTEM
LIMITS
> -
¢ o_3 2 %
E = E % = z V] W w
o =F L o < @ o
- > - O < = = x 0
< - 3 u Z E Z2c 3 5 O Sz
= O = Z N > o <
x —= o = - > w < ow z = o O
ue x 2 x £ F = % 9853 % =& @ 4 2%
<Y g O g 2 i O Z >0 oz o & F =
= = w 2 w 1 g E - w (U] = b = << < w Ll @ =z =
w =z o zZ 0SS - % < S W g2 uZg SS9 z = o w o9
S5 2 T BG83 b b g #3543 2 £ 9 533
o £ o E GE S 5 ¥y = o zpcoe £ =2 3 s
Modules in
accordancewith A1 A2 A3 A4 A5 B1 B2B3 B4B5 B6 B7 Cl C2 C3 C4 D

Declared

modules

1) Impacts due to emissions that can impact health in the interior and the environment are assigned to criteria
ENV1.2 and SOC1.2

2) A scenario for the energy demand of the building in use, whereby only the energy demand recorded in EnEV 2014
is taken into account (module B6).

3) Maintenance processes are partially represented as water consumption in ENV2.2. Not included in the building life
cycle assessment.

4) Only includes the creation and disposal of the replaced product, not the replacement process itself (same as for
construction process).

5) Water consumption of the building is only taken into account for the "Water consumption" indicator.

https://static.dgnb.de/fileadmin/en/dgnb_system/system/version2018/02_ENV1.1_Building-life-cycle-assessment.pdf?m=1530286752&
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Table 1: Reference values for construction, maintenance and recovery/disposal ("construction") as well as use: GWP, ODP, POCP, AP, EP

GWP

IJDP POCP AP EP

Unit [kg CO2

equivalent/(m2sa*a

]

kg R11 [kg CaHa4 [kg SO2 [kg PO,3
quivalent/(m?sa*a) equivalent/(m2sa*a)equivalent/(m2sa*a)equivalent/(mZsa*a)

] ] ]

Office Education

Residential Hotel

Consumer markets
Shopping centre

Business premises

Construction, maintenance and recovery/disposal

Construction GWPcret = 9.4 PDPCref =5.3+107 POCPcrer = 0.0042 APcref = 0.037 EPcrer = 0.0047
Logistics

Production

Construction GWPcret = ODPcret = 1.9 = 108 POCPcrer = 0.0005 APcrer = 0.003 EPcrer = 0.0004
(per m?® BRI) 1.2/(m’sri*a) /(m’sri*a) /(Mm’sri*a) /(m'eri*a) /(m’sri*a)
Logistics

Production

Construction GWPcret = ODPcret = 1.9 - 107" POCPcrer = APcrer = EPcrer =

(per m2SA) 12/(m2Zsa™a) /(Mm2sa™a) 0.005/(m2sa™a) 0.03/(m2sa™a) 0.004/(m2sp™a)

https://static.dgnb.de/fileadmin/en/dgnb_system/system/version2018/02_ENV1.1_Building-life-cycle-assessment.pdf?m=1530286752&
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Table 1: Reference values for construction, maintenance and recovery/disposal ("construction") as well as use: GWP, ODP, POCP, AP, EP

GWP ODP POCP AP EP

Unit [kg CO2 [kg R11 [kg CoHa [kg SO2 [kg PO43
equivalent/(m2sa*a)equivalent/(m?sa*a) equivalent/(m2sa*a)equivalent/(m2sa*a)equivalent/(m2sa*a)
] ] ] ]

Use GWPures = ODPuret = POCPurer = APuref = EPurer =
GWPuUErer ODPuEres POCPuUEret APUEref EPuErer
+ GWPUHrer + ODPuHrer + POCPuHrer + APuUHref + EPUHrer
+ GWPUF ref + ODPUF ref + POCPUF ref + APUF ref + EPUF ref
where where where where where
GWPuUErer = ODPukgref = POCPuUErer = APUEref = EPuErer =
0.579 * Erer 2.08* 1012 *Ens 0.0000607 * Erer 0.000871 * Erer 0.000142 * Erer
GWPuhrer = ODPuHref = POCPUHref = APUHref = EPuHrer =
0.231 * Hrer 157 *10™ *Hrer 3.03* 105 * Hrer  0.00027 * Hret 2.65* 10° * Hrer

Office Education

Residential Hotel

Consumer markets

Shopping centre

Business premises GWPurrer = 0

Consumer markets GWPurerer =

Shopping centre

Business premises

05797 EUFref

oD PUF,ref =0

ODPuFEres =

2.08 * 1072 * Eurrer 0.0000607 * Eurrer 0.000871 * Eurrer

POCPUF,ref =0

POCPuUFEref =

APy Fref = 0

APuFErer =

https://static.dgnb.de/fileadmin/en/dgnb_system/system/version2018/02_ENV1.1_Building-life-cycle-assessment.pdf?m=1530286752&

EPUF,ref =0

EPuFEres =

0.000142 * Eurrer
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Table 2: Reference values for construction, maintenance and recovery/disposal ("construction”) as well as use: PEnr, PEtot and PEe/PEtot

ratio

PEnr

PEtor

PEe/PEToT

Unit [MJ/(m2sa*a)]

[MJ/(m2sa*a)]

[%]

Office Education
Residential Hotel
Consumer markets
Shopping centre
Business premises

Construction PEnrcret = 123

Logistics Production

Construction PEnrcret = 12.3

(per m® BRI)
Logistics Production

Construction PEnrcref = 123
(per m2 SA)

Construction, maintenance and recovery/disposal

34,16 kWh/m?a PEtot,Cref =151

PEtot,Cref =13.7

PEtot,Cref =137

https://static.dgnb.de/fileadmin/en/dgnb_system/system/version2018/02_ENV1.1_Building-life-cycle-assessment.pdf?m=1530286752&
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Table 2: Reference values for construction, maintenance and recovery/disposal ("construction™) as well as use: PEnr, PEtot and PEe/PEtot

ratio
PEnNR PEtor PEe/PEToT
Unit [MJ/(mZ2sa*a)] [MJ/(m?sa*a)] [%]
Use PEnr,Uref = PEtot,Uref = [']
(PEnr,UEref + PEnr,UHref"' PEnr,UFref) (PEtot,UEref + PEtot,UHref +
PEtot,uFref)
where where
PEnrueret = 7.3 MJ/KWh ™ Eer PEtotuerer = 11.18 MJ/KWh * Eres
PEanUHref = 344 MJl{kWh * Hre‘f PEtot,UHref — 413 MJ/kWh * Href

Office Education

Residential Hotel

Consumer markets

Shopping centre

Business premises PEn;urer = 0 PEtot urrer = 0

Consumer markets  PEnrurret = 7.3 MJ/KWh * Eurre PEtot,urret = 11.18 MJ/KWh * Eurres
Shopping centre

Business premises

All building types: 15% (use and

. . . . construction)
https://static.dgnb.de/fileadmin/en/dgnb_system/system/version2018/02_ENV1.1_Building-life-cycle-assessment.pdf?m=1530286752&




GHG-Emissions for residential buildings — use stage (operation)

Current founding

4 programmes

current standard for
new residential
buildings type ZFH

\

Target value for operation
— new buildings
(City of Bremen)

https://www.energiekonsens.de/bau-stadtentwicklung/broschueren/Leitfaden_Klimaschutzsiedlungen%20Bremen%20und%20Bremerhaven_web.pdf
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Limit value
Target value

Limit value and target value calculation

Limit values G and target values Z, which are also required for evaluation of the criterion, are generally defined as a
factor applied to the reference values for the various environmental impact potentials, expressed mathematically as
follows:

Geir = Xeir * Rep

‘R Reference values are the basis for limit and target values.
E EIP

Zep =

The asspciated variables X and Y must be formulated for the various environmental indicators as shown in Table 3.

Table 3: [Target and limit values of the various environmental indicators

LIMI D

TA

VALU GWP POCP AP EP PEnr PEtoT PEe/PEtor ODP LS ADPe
Limit value xl / 14 2.0 17 20 14 14 5% - _ _
Target value | Y 1 0.7 0.7 0.7 0.7 0.7 0.7 30% - ; ;
Target value II Y+ 0.55 0.55 0.55 0.55 0.55 0.55 375% - ; ;

(overfulfil

ment)

https://static.dgnb.de/fileadmin/en/dgnb_system/system/version2018/02_ENV1.1_Building-life-cycle-assessment.pdf?m=1530286752&
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List of criteria with agenda 2030 bonuses

CRITERION  CRITERION NAME CONTRIBUTION TO THE AGENDA 2030 OBJEC- SCORE
TIVES
ENV1.1 Building life cycle I Climate-neutral operation (building): I Agenda 2030 bonus:
assessment The CO2 emissions generated as a result of +10 points

the energy demand arising from the
running of the building are at least offset
in accordance with the DGNB definition for
establishing climate neutrality*.

ENV1.1 Building life cycle I Climate-neutral operation (users): I Agenda 2030 bonus:
assessment The CO, emissions generated as a result of +10 points

the energy consumption arising from the
building users' activities are at least offset
in accordance with the DGNB definition for
establishing climate neutrality*.

ENV1.1 Building life cycle I Climate-neutral building construction: I Agenda 2030 bonus:
assessment The total CO2 emissions (CO2 equivalents) +10 points
from manufacturing and maintenance (+5 points if the value is 50%
processes as well as end of life that are less than the reference value)
bound in the building and are determined
by means of a DGNB life cycle assessment
are at least offset®. (Life cycle scenario

analysis).
https://static.dgnb.de/fileadmin/en/dgnb_system/system/version2018/02_ENV1.1_Building-life-cycle-assessment.pdf?m=1530286752&

https://static.dgnb.de/fileadmin/en/dgnb_ev/reports/Framework-carbon-neutral-buildings.pdf
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New developments



o
o

operational Treibhausgaspotenzial (Betrieb)

embodied | @ Treibhausgaspotenzial (Gebaude)
20 bis <32 o
7 [# / / =

Fu
o=

d
o

L
=

N
N

P
o

Treibhausgaspotenzial
kg COz-Aq/(m* NRF-Jahr)
- M
o =

-
=

=

EnEV-Gebiude 30-kWh-Gebiude 15-kWh-Gebiude

217

Abb_ 13: Treibhausgaspotenziale der einzelnen Bauweisen und Energieniveaus am Beispiel der Luft-Wasser-
Warmepumpe

No benchmarks are presented here, but typical orders of magnitude for
different types of residential buildings.
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GWP GWP GWP
total construction operation

“Three horizontal dashed lines can be seen per box plot. These lines show
the benchmarks of the DGNB.

For the operation and thus for the total value, the value is an arithmetic
mean of the 20 buildings. In the case of construction, the DGNB generally
sets a value of 9.4. It can be seen that there are slight deviations between
the statistical building evaluations and the DGNB benchmarks.”
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Living area per capita

Will we see legal requirements in future ???

publicationFile&v=3

https://www.bbsr.bund.de/BBSR/DE/FP/ZB/Auftragsforschung/S5EnergieKlimaBauen/2017/graue-energie/Endbericht.pdf?__blob:

39




Outlook and summary



Estimation of a per-capita “budget” for construction & housing in kg CO,equ./m? of living area and year

Budget for construction and housing
in kg CO,equ. / person and year

Living area in 600 500 400 300 200 100
m? per person 60 100 83 67 50 33 1,7
55 109 91 73 55 36 1,8
50 12,0 100 80 6,0 40 2,0
45 133 11,1 89 6,7 44 272
40 150 12,5 100 75 50 25
35 17,1 143 114 86 57 2,9
30 20,0 16,7 13,3 10,0 6,7 3,3
25 24,0 20,0 160 12,0 80 4,0 |jtzkendorf 2018

Total budget ca. Total budget ca.
2 t CO,equ./year 1t CO,equ./year



Benchmarks for individual buildings are unavoidable for
supporting the design process.

So far, benchmarks have been inseparably tied to a system of
methods (including system boundary, data set and calculation tool)
and can only be used in this context.

The driver for the development and application of benchmarks in
Germany was the sustainability assessment of public and
private buildings. Here, experiences of more than 10 years
exist.

Benchmark systems are used on the basis of deterministic models
for construction and the entire life cycle. Benchmarks are based on
legal requirements, best practice and technical /economic
feasibility.

The German sustainability assessment systems are currently in the
process of further developing their benchmarks in the “top-down”
direction.

The system of limit, reference and target values has proven
successful, but new target values for GWP must be based on the
requirements of climate neutrality.

Summary



