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e Introduction
e Source of LCA information in Switzerland
e LCA data in the building sector: the “KBOB-list”

e Conclusions
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Life cycle approach
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Embodied Energy of Buildings 53"9929

1 m? Building surface

energy demand.:

- manufacture materials
- construction building

- dismantling and disposal
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Life cycle thinking in building Sitreeze
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projects

optimisation of building utilisation factor, compactness

shape

retrofit or new including operational energy demand,

construction comfort, user flexibility and cost effectiveness

additional efforts of e.g. for parking lots not below building volume

underground constructions o

construction type massive, lightweight or mixed construction S

(@)

supporting structure large span width and projecting building =
elements =
composition of concrete and reinforcement @

materials buildings envelop [multilayer vs. lightweight constructions, share

of windows
windows frame materials, glazing type, gas filling
optimisation building choice of energy carrier, heating system,

equipment vetilation concepts




Use of life cycle assessment data in f&!ftrleﬁe
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the building sector

e Aim:
Quantify environmental impacts of project alternatives of
(e.g. architectural competition)

e Measure/Quantify:
Materialisation of the building (same basis like for cost
estimation, -calculation), preliminary project or main project

e Apply:
life cycle assessment data of building materials, building
elements, energy carriers, etc.
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LCA parameters LCA parameters calculate LCA parameters
building materials: building elements:  of the building:

KBOB-list planning tools architect/planner




Requirements on LCA data in the %é'éﬁﬁ%%
building sector

e Relevance: availability of LCA data on most important building
materials and elements

e Consistency: same methodology and similar data quality
should be applied for all building materials

e Up-to-dateness: data should represent today’s situation

e Independence: data should be investigated and modelled
independent of particular interests

e Quality: data should be verified by independent third party



Platform LCA data in the building %é'éﬁﬁ%%
sector: tasks

offer reliable LCA data (“KBOB-List”)

set priorities regarding updates and extensions of KBOB-list
co-ordination and quality assurance of update projects
support of LCA data projects

organise exchange between administration, research, building
owner, and associations (building industry)

answer to questions and claims

e discuss and clarify methodological questions
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Data source and its use 53"9929

certificate Minergie-Eco

planning tools codes, standards

LCA-tools
general

Eco-Devis
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KBOB recommendation 1/2009
«LCA data in the building sector»

ecoinvent data v2.2 (2010), v3.0 (planned)




Cornerstone of the

ecoinvent data base

1994, ETH Zurich:
“Okoinventare von Energiesystemen”
about 500 data sets covering

®

®

®

energy supply
building materials and chemicals

transport services
waste management
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current data source: ﬂtreeze
ecoinvent data v2.2

Latest News

Presemtations from 3rd Int.
ecoiinvent Meeting available

All presentations from the Srd
Irternational ecoinvert Meeting (on
October 5, 2012, in St-Malo,...

[maore] 15.10.2012

ecoinvent v3 further postponed

Due to some technical problems, the
release of ecoinvent v3 is
unfortunately further postponed. ...

[maore] 09.10.2012

ecollvent vi —release date
shifts to September 2012}

In the last morth, the ecoinvert Centre
team together with the editorial board
wearked very hard to..

[moare] 24.07 2012

fair life cycle thinking

a Competence Centre of G ART 5 (W ETH evea9Q

Direct access Username: frischknecht
to database

Passwiord: (TTTTITY]

Fargot wour password?

Corgarision | DatbsssJoncumerision] —tiws ] ennveri

- more than-4’000-LCA datasets

- guality assured and harmonised
-“more’ than'"4*500"Users
-.In.more. than-40.countries
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assessment (LCA) and life cycle management (LCM) data and services.

ecoinvent data v2.2 .

« contains international industrial life cycle inventory data on energy supply, resource extraction,
material supply, chemicals, metals, agriculture, waste management services, and transport
SEMVICES.



ecoinvent database: extensive, transparent

contents

cumulative LCIA results | Expand all

ChL 2001/ acidification patential: 2
B AL 2001/ climate change: 5

MName Location Mean value
GWP 1004 GLO 1.08H
GWP 204 GLO 1.2336
GWP 5004 GLO 1.0271
loweer limit of net GWP GLO 1.0866
upper limit of net GWP GLO 1.0888

CML 2001/ eutrophication potential: 2

ChL 2001/ freshwater aguatic ecotoxicity: 4
ChAL 2001/ freshwater sediment ecotoxicity: 4
B AL 2001 fhurman toxicity: 4

MName Location Mean value
HTP 1003 GLO 0.53002
HTP 20a GLO 0,562941
HTP 5003 GLO 0.53135
HTP infinite GLO 0.71483

CML 2001/ fonising radiation: 1

CML 2001/ land use: 1

CML 2001 malodaurs air: 1

CML 2001 marine aguatic ecotoxicity: 4

CML 2001/ marine sediment ecotoxicity: 4

T T T S S T ST S N T—

Unit

kg COZ-Eq
kg COZ-Eq
kg CO2-Eq
kg CO2-Eq
kg CO2-Eq

Unit

kg 1,4-DCB-Eq
kg 1,4-DCB-Eq
kg 1,4-DCB-Eq
kg 1,4-DCE-Eq
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Data basis for the

building sector
" BHco -

bau

KBOB

P

Koordinationskonferenz der Bau- und Liegenschaftsorgane der offentlichen Bauherren  Nachhaltigkeit im offentlichen Bau
Durabilité et constructions publiques

Conférence de coordination des services de la construction et des immeubles des
maitres d'ouvrage publics

Interessengemeinschaft privater professioneller Bauherren
Communauté d'intéréts des maitres d'ouvrage professionnels privés

EMPFEHLUNG*RECOMMANDATION*EMPFEHLUNG*RECOMMANDATION*EMPFEHLUNG

MNACHHALTIGES BAUEN = CONSTRUCTION DURABLE = NACHHALTIGES BAUEN = CONSTRUCTION DURABLE = NACHHALTIGES BAUEN = CONSTRUCTION DURABLE

2009/1

Okobilanzdaten im Baubereich

Données des ecobilans dans la construction

Stand Januar 2011 / Etat de janvier 2011

Woussten Sie ...

... dass Sie mit der Planung von Immobilien auch deren Um-
weltbelastung tiber Jahrzehnte hinaus beeinflussen?

... dass die Okobilanzdaten im Baubereich die Basis sind
fur SIA 2031 Energieausweis fir Gebaude (2008), SIA 2032
Graue Energie (2009), SIA 2039 Siedlungsinduzierte Mobilitat
(2010) und SIA 2040 Effizienzpfad Energie (2010)?

... dass die Aktualisierung dieser Daten durch die auf Seite 4
aufgefiihrten Organisationen sichergestellt wird?

Okobilanzdaten

Okobilanzdaten basieren auf branchenbezogenen Stoff- und
Energiefliissen (EMPA/ecoinvent), welche beziiglich ihrer
Umweltrelevanz bewertet werden. [In dieser Empfehlung
erfolgt die Gesamtbewertung mit der Methode der 6kolo-

merhan Knannheit und wird in Hmweelthelactinaennnkten

Saviez-vous ...

... que, au stade de la planification déja, vous définissez les
nuisances environnementales d'un batiment 7
... que les données des éco-bilans pour la construction sont
la base des cahiers techniques SIA 2031 Certificat énergé-
tique des batiments (2009), SIA 2032 Energie grise (2009),
SIA 2039 Mobilité induite (2010) et SIA 2040 En route pour
['efficacite énergétique (2010) 7

..que les organisations figurant a la page 4 garantissent la
mise & Jour permanente de ces données ?

Donnees des eco-bilans

Les données des éco-bilans se fondent sur les flux de matiére
et d'énergie propres a la branche (EMFPA/ecoinvent), ils sont
eévalués compte tenu de leur influence sur I'environnement.
Cette recommandation porte sur 'évaluation globale fondée
sur la méthode de la saturation écoloaiaue. exorimée en ind|-
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from ecoinvent to KBOB-List ﬁtffﬁﬁe

building materials

: manufacture

: Embodied energy

|

: Greenhouse gas-
8 Emissions
|
|

o Env. Impacts

Greenhouse gas- Greenhouse gas-
missions Emissions

e Total: requirements/emissions manufacture + disposal

e investigate/quantify
requirements/emissions of use phase separately!



Examples from the KBOB-List 2009/1
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GEBAUDEENEI TRANSPORTE Grosse Einheit Gesamt Graue Energie | Emissions de gaz &
[Litey[Literatur ESU-services, Version 1.4] {nicht erneuerbar) effet
Unité usp globale Energie grise (non de serre
nouvelable)
- hJ M kg
Atomk Dieszl in Baumaschine Endznergie M 103 1.24 1.24 0.0828
Warmeerze Diesel in LKW End=nergie MJ 87.3 1.22 1.21 0.0835
Erdsonden, Erd9a b enzin in PKW Endznergie MJ 79.5 1.29 1.28 0.0884
Erdsonden ¥ Diesel in PKW Endenergie | MJ | 54.3 1.22 121 0.0837
Erdsonden. KraftW/giogas in PKW Endenergie | MJ | 32.2 0.452 0.411 0.0324
Sonnenkol Keric| Erdgas in PKW Endznergie M. 40.5 147 147 0.0651
Heizkr| Kerosin in Flugzeug Endenergie MJ 57.1 1.19 119 0.0804
Sonnenkollé
Sonnenkollé g, oy Aushup maschinel Aushubvolumen | m3 | 665 8.07 8.03 0.529
Binnenfrachter Transportigistung | tkm 53.9 0.656 0.648 0.0463
Giliterzug Transportigistung | tkm 30.4 0.567 0.299 0.0143
Helikoptar Einsatzzeit h 55200 1440 1440 96.9
Hochseefrachter Transportlgistung | tkm 184 0170 0.167 0.0107
| Hochseetanker Transportigistung | thm 9.18 0.0903 0.089 0.00562
- Liefarwagen bis 3,5 t Transportigistung | tkm 1750 26.9 26.2 1.54
Liftungsanl Gy pr LKW 20 bi.s 28t Transpmtleistung thkrm 215 3.26 3.22 0.193
Lftungsan] oy LKW 35 bis 20t Transpmtle?stung thrn 315 4.64 4.57 0.277
LKW fiber 28 £ Transportigistung | tkm 150 2.36 233 0.136
Abluftanlag| UCTE [ ftiracht Transportisistung| tkm | 806 16.9 16.8 1.1
Luitfracht, Europa Transportigistung | tkm 1550 334 32.5 1.95
Luftungsanll Photoy Luftiracht, Interkontinental Transportleistung | tkm 782 16.4 16.3 1.08
Liftungsanlwindk
Lﬁchngsan|Biugas Fernrsisezug Transportlgistung | pkm 211 0.543 0.236 0.00818
'Erdregister g emid ICE | Transportigistung | pkm | 50.9 1.03 0.981 0.0601




Online calculators
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District Heat Calculator

The district heat calculator calculates the environmentalm impacts per MJ of district heat according to the given production shares. The share of losses can be adjusted in order to reflect a specific case.

ﬁtreeze
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Losses due to distribution

Muclear povwer

[ Fecalculate ] [ Feset ] Webtools ] [ Frint page
District heat calculator
Heat production in district heating network Share in %
Heating plant, ail F.30%
Heating plant, natural gas 40.50%
Heating plant, wood 2.10%
Combined heat and power, wood 0.00%
Heating plant, geothermal 0.00%
Combined heat and power, geothermal 0.00%
Heating plant, HP airfwater 0.85%
Heating plant, HF brinefwater 0.85%
Heating plant, HP wastewateriwvater 0.00%
Heating plant, HP groundwaterfwater 0.00% The district heat ca!culator calpulates the gnvironmentalm impacts per WJ of
45 40% district heat according to the given production shares. The share of losses can be
i) Sl e (RN : adjusted in order to reflect a specific case. The default values correspond to the
Combined heat and power, diesel 0.00% Swiss average according to the Swiss statistics on district heat
Combined heat and power, natural gas 0.00% (Fernwarmestatistik Sc_hweu{) qfthe year 2006, The button Rgset rastares the
_ _ o default walues. Further infarmation on the calculation of the ervironmental impacts
Combined heat and power, biogas 0.00% is available in the project report "Primarenergiefaktoren von Energiesystemen”
Summa 100.00% {only in Gerrman).

Download report "Priméarenergiefaktoren von Energiesysternen”

6440740 |

1267 %

e R R L R R R LR R R L R R R N R LR N N R LA R AT LR R AN LA AL AL N AN AR LA AN L



Conclusions ﬂ“eeze

e request for environmental information about building
products and buildings is steadily increasing (Minergy-Eco
certificate)

e More and more planning tools offer LCA information

e KBOB recommendation 2009/1 “LCA data in the building
sector” is comprehensive, up-to-date and cost-efficient basis
to assess the environmental impacts of building projects

e platform “Okobilanzdaten im Baubereich” facilitates exchange
between administration, research, building owners and
construction industry
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Thank you very much for your attention!

contact:

frischknecht@treeze.ch

Websites:

www.kbob.ch > Publikationen > Nachhaltiges Bauen

www.eco-bau.ch > Planungswerkzeuge > Okobilanzdaten

www.treeze.ch (calculators)
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