
Das	
  System	
  Gebäude	
  
Building	
  as	
  a	
  system	
  

Prof. Dirk E. Hebel  
Assistant Professorship of Architecture and Construction  

Future Cities Laboratory Singapore / ETH Zürich 



Greater than 5.0%

3.0 to 5.0%

2.0 to 2.9%

1.0 to 1.9%

Less than 1.0%

No data

North	
  America	
  
1.13%	
  

Europe	
  
0.40%	
  

La7n	
  America	
  and	
  Caribbean	
  
1.42%	
  

Africa	
  
3.23%	
  

Oceania	
  
1.49%	
  

South	
  East	
  Asia	
  
2.38%	
  

Source:	
  UN	
  Popula7on	
  Division	
  2011	
  

Asia	
  
2.39%	
  

Average	
  Annual	
  Rate	
  of	
  Change	
  of	
  Urban	
  Popula7on	
  2010-­‐2015	
  







2000	
  	
  	
  	
   2011	
  



fastest growing economies 





Source:	
  economywatch.com	
  

Cement: 5.4%

Aluminium: 5.8%

Copper: 3.3%

Steel: 3.5%

Oil: 3.6%

World GDP: 3.9%

Paper: 4.1 %

1950 1959 1968 1977 1986 1995 20072001

100

0

200

300

400

500

600

700

800

900

%

Basic Materials Consumption World 
  Maddison database, BP, US Geological Survey, ICR, Cembureau 2011 

Cement: 5.4%

Aluminium: 5.8%

Copper: 3.3%

Steel: 3.5%

Oil: 3.6%

World GDP: 3.9%

Paper: 4.1 %

1950 1959 1968 1977 1986 1995 20072001

100

0

200

300

400

500

600

700

800

900

%

Basic Materials Consumption World 
  Maddison database, BP, US Geological Survey, ICR, Cembureau 2011 





Reginal Share in World Cement Demand
Ernst & Young (2012)
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Reginal Share in World Steel Demand
World Steel (2012)
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KO. Hidalgo - Lopez / Bamboo – The Gift of the Gods (2003) 



1. natural bamboo in fresh concrete 2. cracks caused by swelling of bamboo 3. dried bamboo in expanded voids 

    debonded from concrete mix

Effects of swelling of untreated natural bamboo used as reinforcement in concrete
Assistant Professorship Dirk E. Hebel / ETH Zurich / FCL Singapore

Felix Heisel (2013)







AFCL 
Advanced Fiber Composite Laboratory 
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