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Sustainable	  Refurbishment	  of	  the	  exis4ng	  Stock	  of	  Buildings	  
	  

Marginal	  costs	  and	  benefits	  of	  energy	  conserva4on	  measures?	  
(More	  insula4on	  or	  more	  photovoltaics?)	  

	  
Marc	  Christen,	  IBI	  
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Oil	  Produc4on	  World	  

Source:	  EWG	  
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IEA	  WEO	  2010	  Oil	  Supply	  Projec4ons	  
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Price	  of	  Oil	  (Peak	  of	  Oil)	  

Facts:	  
•  Price	  rose	  from	  20-‐30$/barrel	  (2005)	  to	  115$/barrel	  today	  (now	  constant)	  
•  Produc4on	  of	  conven4onal	  oil	  flat	  since	  2005	  (undula4ng	  plateau)	  
•  50%	  produc4on	  growth	  from	  Natural	  Gas	  Liquids,	  LNG	  and	  Gas-‐to-‐liquids	  
•  Explora4on	  gains	  below	  consump4on	  
•  Reserves	  unknown	  

Trends:	  
•  Rising	  upstream	  spending	  (E&P)	  from	  $250	  billion	  (2005)	  to	  about	  $650	  billion	  (2013)	  
•  Geology	  driving	  produc4on	  costs	  up	  (Deepwater,	  Arc4c)	  	  
•  Technology	  bringing	  produc4on	  costs	  down	  (Fracking)	  	  

Ques/ons:	  
•  Has	  the	  oil	  price	  hit	  a	  wall	  at	  110-‐120	  $/barrel?	  (Price	  elas4city)	  
•  Can	  and	  will	  the	  oil	  industry	  keep	  investments	  up	  (depts,	  capex	  compression)	  
•  Government	  takes	  (impact	  of	  tax	  reduc4ons	  for	  oil	  industry)	  
	  
Source:	  Steven	  Kopits,	  Interview	  ASPO	  USA	  
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Oil	  Produc4on	  World	  and	  Oil	  Price	  

Source:	  EWG,	  Zerta	  
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Oil	  Produc4on	  World	  vs.	  Oil	  Price	  

Source:	  EWG,	  Murray	  
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Swiss	  Energy	  Szenarios	  

Source:	  SES	  

New	  Energy	  Policy	  

Business	  as	  usual	  
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What	  is	  the	  Share	  of	  the	  exis4ng	  Stock	  of	  Buildings	  
on	  total	  Energy	  Consump4on?	  

a) 20-‐30%	  
b) 30-‐40%	  
c) 40-‐50%	  
d) 50-‐60%	  
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Energy	  Consump4on	  CH	  -‐	  Buildings	  

/	  P.	  Richner	  EMPA	  
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Quelle:	  P.	  Richner	  EMPA	  
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Benefits	  

Quelle:	  P.	  Richner	  EMPA	  
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DENA	  

Quelle:	  P.	  Richner	  EMPA	  
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What	  does	  it	  cost	  to	  get	  there?	  



14	  9.10.2013	  /	  M.	  Christen	   Fron4ers	  in	  Energy	  	  Reserarch	  –	  Exis4ng	  Buildings	  

Maintenance	  Planning	  of	  Buildings	  -‐	  STRATUS	  

Raised common standards

Additional performance/
functionality

Building initial performance 
(at time of acquisition) 1110

Value (Condition)

Time

Devaluation
(decline depending partly on maintenance and operation)

Asset replacement and refurbishment 1120
(maintenance listed as an asset)

Enhancement of initial performance 1130

Running costs

Operation 1161+1164+1165

Utilities 1170

Cleaning 1300, etc.

Maintenance (not listed as an asset) 1162+1163

Time
Ct

timetp

Phase	  1	  (if a1=1)

Phase	  2
(if a2>1)

Initial	  value (Ct=100%)

Ctp

Condition

t

Source:	  EN15221/4,	  Stratus	  
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Condi4on	  of	  the	  ETH-‐Porkolio	  (STRATUS)	  
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Condition	  Ct

Number	  of	  buildings

Legend:

Good	  85-‐100%

Fair	  	  70-‐85%

Low	  50-‐70%

Measures	  
required
0-‐50%

STRATUS	  2011
Number	  of	  buildings	  =	  395
Average	  condition	  : 84,6%
Weighted	  average	  condition	  (value):	  	  85,7%

Portfolio	  of	  the	  Swiss Institutes	  of	  Technology

Source:	  Geschämsbericht	  2011	  ETH-‐Rat	  über	  den	  ETH-‐Bereich	  



16	  9.10.2013	  /	  M.	  Christen	   Fron4ers	  in	  Energy	  	  Reserarch	  –	  Exis4ng	  Buildings	  

Costs categories in	  energy conservation and associated benefits

Cost categories

Due	  refurbishment

Legal	  requirements

Economic measures

Achieving a	  rating label

Primary	  associated benefits

Excellence	  (Innovation,	  Identity)

Sustainability label

Cost reductions and subsidies

Legal	  compliance

Higher	  standards/technical progress
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Pioneering

Condition or value before refurbishment and energy conservation measures
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Restoring the	  original	  
condition and value

M
ai
nt
en

an
ce



17	  9.10.2013	  /	  M.	  Christen	   Fron4ers	  in	  Energy	  	  Reserarch	  –	  Exis4ng	  Buildings	  

Marginal	  Costs	  of	  Energy	  Conserva4on	  Measures	  in	  Buildings	  
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-‐>	  The	  law	  of	  increasing	  rela4ve	  costs	  is	  applicable	  (measures)	  



18	  9.10.2013	  /	  M.	  Christen	   Fron4ers	  in	  Energy	  	  Reserarch	  –	  Exis4ng	  Buildings	  

More	  Insula4on	  or	  more	  Renewable	  Energy?	  

0%

2%

4%

6%

8%

10%

12%

14%

16%

500 450 400 350 300 250 200 150 100 50 0 EPI	  in	  kWh/m2.a

CCI	  Energy	  and	  RE	  Production
Cost in %	  of building	  value

Phase	  1	  (ECM)
Ascending

Phase	  2	  (RE)	  
Linear

Gradient	  
of renewable	  
energy	  (RE)
production
(REG)

CCI curve



19	  9.10.2013	  /	  M.	  Christen	   Fron4ers	  in	  Energy	  	  Reserarch	  –	  Exis4ng	  Buildings	  

More	  Insula4on	  or	  more	  Renewable	  Energy?	  
Seasonal	  Storage	  

Winter	  

More	  Insula4on	  

Summer	  

More	  Photovoltaics	  
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Thank	  you	  for	  your	  apen4on	  
	  

Ques4ons	  to:	  christen@ethrat.ch	  
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The	  exis4ng	  Stock	  of	  Buildings	  

Letzte	  leer	  

Heute:	  beide	  rund	  35	  GW/a	  
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The	  exis4ng	  Stock	  of	  Buildings	  

Letzte	  leer	  
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IEA	  WEO	  Oil	  Supply	  Projec4ons	  2000-‐2010	  


