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!   Introduc0on	
  
!   LCA	
  tradi0on	
  in	
  Switzerland	
  
!   LCA	
  data	
  in	
  the	
  building	
  sector:	
  the	
  “KBOB-­‐list”	
  
!   Conclusions	
  



Cornerstone	
  of	
  the	
  	
  
ecoinvent	
  data	
  base	
  
!   1994,	
  ETH	
  Zürich:	
  

“Ökoinventare	
  von	
  
Energiesystemen”	
  
about	
  500	
  data	
  sets	
  covering	
  
!  energy	
  supply	
  
!  building	
  materials	
  and	
  chemicals	
  
!  transport	
  services	
  
!  waste	
  management	
  



- more than 4’000 LCA datasets 
- quality assured and harmonised 
- more than 4’500 users 
- in more than 40 countries 

current	
  data	
  source:	
  	
  
ecoinvent	
  data	
  v2.2	
  



ecoinvent	
  database:	
  extensive,	
  transparent	
  
contents	
  

www.esu-­‐services.ch	
  Page	
  5	
   www.esu-services.ch 



optimisation of building 
shape  

utilisation factor, compactness 

retrofit or new 
construction 

including operational energy demand, 
comfort, user flexibility and cost effectiveness 

construction type 
 

massive, lightweight or mixed construction 

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

Selection of supplier Environmental performance of supplier (incl. 
shipping) 

Project	
  planning	
  

Stadt Zürich 
Amt für Hochbauten 

Decision	
  making	
  situa0ons	
  in	
  
building	
  project	
  planning	
  

average 
manufacturer specific 



Requirements	
  on	
  LCA	
  data	
  in	
  the	
  
building	
  sector	
  

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

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

!   Timeliness:	
  data	
  should	
  represent	
  today’s	
  situa0on	
  
!   Independence:	
  data	
  should	
  be	
  inves0gated	
  and	
  modelled	
  

independent	
  of	
  par0cular	
  interests	
  
!   Quality:	
  data	
  should	
  be	
  verified	
  by	
  independent	
  third	
  party	
  



Placorm	
  LCA	
  data	
  in	
  the	
  building	
  
sector:	
  tasks	
  

!   offer	
  reliable	
  LCA	
  data	
  (“KBOB-­‐List”)	
  
!   set	
  priori0es	
  regarding	
  updates	
  and	
  extensions	
  of	
  KBOB-­‐list	
  
!   co-­‐ordina0on	
  and	
  quality	
  assurance	
  of	
  update	
  projects	
  
!   support	
  of	
  LCA	
  data	
  projects	
  
! organise	
  exchange	
  between	
  administra0on,	
  research,	
  building	
  

owner,	
  and	
  associa0ons	
  (building	
  industry)	
  	
  
!   answer	
  to	
  ques0ons	
  and	
  claims	
  
!   discuss	
  and	
  clarify	
  methodological	
  ques0ons	
  



How	
  to	
  reach	
  building	
  
designers	
  

ecoinvent data v2.2 (2010), v3.1 (planned) 

KBOB recommendation 1/2009  
«LCA data in the building sector» 
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standard Swiss Sustainable Buildings Standard SNBS 



Use	
  of	
  LCA	
  data	
  in	
  the	
  building	
  sector	
  

LCA parameters 
building materials: 
KBOB-list 

LCA parameters 
building elements: 
planning tools 

calculate LCA parameters 
of the building: 
architect/planner 



ecoinvent Datenbank 

From	
  ecoinvent	
  to	
  building	
  
designer-­‐tools:	
  indicators	
  

crude oil 

embodied energy 
hard coal 

uranium 

energy demand 

resource demand 

wastes 

inventory result 

inventory 
manufacture 
building material 

indicators 

hydro power 

CO2 

methane 

SO2 

heavy metals 

wastes 

emissions 

greenhouse gas 
emissions 

environmental 
impacts 



From	
  ecoinvent	
  to	
  building	
  
designer-­‐tools	
  

!   Total:	
  requirements/emissions	
  manufacture	
  +	
  disposal	
  
! inves0gate/quan0fy	
  	
  

requirements/emissions	
  of	
  use	
  phase	
  separately!	
  

Embodied energy 

disposal 

Greenhouse gas-
Emissions 

Env. impacts 

Embodied energy 
demand 

manufacture   

Greenhouse gas-
Emissions 

Env. Impacts 

Embodied energy 

use 

Greenhouse gas-
Emissions 

Env. impacts 

building materials 



Embodied	
  energy	
  and	
  carbon	
  of	
  
buildings:	
  Swiss	
  benchmarks	
  
!   Current	
  state:	
  

!  SIA	
  2040	
  SIA-­‐Efficiency	
  path	
  2050	
  
!  benchmark	
  values:	
  energy,	
  greenhouse	
  gas	
  emissions	
  

Dwellings	
   Cumula:ve	
  energy	
  demand	
   Greenhouse	
  gas	
  emissions	
  

MJ/m2	
   New	
   Refurb.	
   New	
   Refurb.	
  

Construc0on	
   110	
   60	
   8.5	
   5.0	
  

Opera0on	
   200	
   250	
   2.5	
   5.0	
  

Mobility	
   130	
   130	
   5.5	
   5.5	
  

Target	
  value	
   440	
   16.5	
   15.5	
  



Thank	
  you	
  very	
  much	
  for	
  your	
  aoen0on!	
  
contact:	
  

frischknecht@treeze.ch	
  

Websites:	
  

www.kbob.ch	
  >	
  Publika0onen	
  >	
  Nachhal0ges	
  Bauen	
  

www.eco-­‐bau.ch	
  >	
  Planungswerkzeuge	
  >	
  Ökobilanzdaten	
  

www.treeze.ch	
  (calculators)	
  



Contribu0ons	
  to	
  IEA	
  Annex	
  57	
  

!   Project	
  contents	
  commissioned	
  by	
  OFEN	
  
!   Methodology	
  comparison:	
  cumula0ve	
  energy	
  demand	
  

(Subtasks	
  1	
  &	
  3)	
  
!  Survey	
  of	
  approaches	
  
!  Proposal	
  of	
  a	
  consistent	
  approach	
  

!   Case	
  studies	
  buildings	
  (Subtask	
  4)	
  
!  13	
  buildings	
  of	
  City	
  of	
  Zürich	
  
!  Assess	
  CED,	
  GWP	
  and	
  environmental	
  impacts	
  

!   Methodological	
  discussions	
  (Subtask	
  3)	
  
!  Feedback	
  on	
  Annex	
  57	
  documents	
  
!  Provide	
  documents	
  for	
  feedback	
  



Environmental	
  impacts	
  of	
  
buildings,	
  benchmarks	
  
!   Quan0fy	
  environmental	
  impacts	
  of	
  buildings	
  
!   Environmental	
  impacts	
  quan0fied	
  with	
  ecological	
  scarcity	
  

method	
  
! Analyse	
  30+	
  buildings	
  with	
  regard	
  to	
  environmental	
  impacts	
  

caused	
  in	
  construc0on,	
  opera0on,	
  demoli0on	
  and	
  induced	
  
mobility	
  

!   Main	
  goal:	
  	
  
Derive	
  benchmark	
  values	
  for	
  environmental	
  impacts	
  of	
  
buildings	
  



Ecological	
  scarcity	
  method	
  



Environmental	
  external	
  costs	
  of	
  
buildings	
  
!   Environmental	
  external	
  costs	
  of	
  construc0on,	
  maintenance,	
  

decomissioning	
  and	
  opera0on	
  
!   2	
  buildings	
  (John	
  2012):	
  

!  MF04:	
  moderate	
  energy	
  standard	
  
!  MF06:	
  high	
  level	
  energy	
  standard	
  

!   Two	
  external	
  costs	
  approaches:	
  
!  NEEDS	
  project	
  (EU	
  FP6	
  project,	
  follow	
  up	
  of	
  ExternE)	
  
!  Swiss	
  external	
  cost	
  figures	
  covering	
  primary	
  and	
  secondary	
  par0cles	
  

only	
  

!   Goal:	
  Decision	
  support	
  whether	
  or	
  not	
  to	
  use	
  external	
  cost	
  
factors	
  in	
  building	
  investments	
  



Environmental	
  external	
  costs	
  of	
  
buildings	
  



Conclusions	
  

!   request	
  for	
  environmental	
  informa0on	
  about	
  building	
  
products	
  and	
  buildings	
  is	
  steadily	
  increasing	
  (Minergy-­‐Eco	
  
cer0ficate)	
  

!   More	
  and	
  more	
  planning	
  tools	
  offer	
  LCA	
  informa0on	
  
!   KBOB	
  recommenda0on	
  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	
  

!   placorm	
  “Ökobilanzdaten	
  im	
  Baubereich”	
  facilitates	
  exchange	
  
between	
  administra0on,	
  research,	
  building	
  owners	
  and	
  
construc0on	
  industry	
  



Examples	
  from	
  the	
  KBOB-­‐List	
  2009/1	
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Online	
  calculators	
  

www.esu-­‐services.ch	
  


