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Urban-Rural System Switzerland: Former peat 
production area near Zurich 



Urban-Rural System Switzerland: Electricity producing 
storage lake near Zürich



Urban-Rural System Ethiopia: Transformation space 
Addis Ababa



Urban System Singapore



Future Cities 
Laboratory
A new model for trans-disciplinary and trans-
national research in Design Science
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ETH Principal Investigators and Singapore Partners 

• Prof. Franz Oswald, PL Singapore: Urban Networks  (Switzerland, USA, ETHiopia)

• Prof. Kees Christiaanse: PL CH, City Planning (Amsterdam, London, Zürich, Shenyang China)

• Prof. Dr. Kai Axhausen: Transportation and Mobility

• Prof. Christophe Girot: Landscape and Water (France, USA, Switzerland)

• Prof. Dr. Armin Grün: Photogrammetry

• Prof. Dr. Gerhard Schmitt: Urban Simulation, Director SEC

• Prof. Fabio Gramazio/Matthias Kohler: Digital Chain

• Leading researchers from ETH, NUS and NTU



New Urbanity, 2003 URBAN PLANNING TEXTBOOK: Netzstadt, 
Designing the Urban, 2003
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Nanjing IPC Building, 
Nanjing

URBAN INFRASTRUCTURE
Portland Aerial Tram, Portland, USA

URBAN INFRASTRUCTURE
International Terminal, 
Zurich Airport, Zurich
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ETH SEC EXPERT TEAM
KEES CHRISTIAANSE

Research Studios Urban Design, 2007

HIGH DENSITY HOUSING: Fountainhead, 
Amsterdam, 1999

Monograph of urban 
planning and design work



ETH SEC EXPERT TEAM
FABIO GRAMAZIO & MATTHIAS KOHLER

INNOVATIVE CONSTRUCTION PROCESSES: Industrial Robot, ETH Zürich 2005
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INVENTIONEERING ARCHITECTURE SINGAPORE

INVENTIONEERING PLATFORMUNITED_BOTTLE
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ETH SEC EXPERT TEAM
BRUNO KELLER

Guidelines or low energy residential buildings

ETH GLOBE magazine, 2006



ETH SEC CORE TEAM
HANSJÜRG LEIBUNDGUT

TRANSFORMATION OF ETHZ GT OFFICE SPACE:
New sustainable office and laboratory test space for new 
technologies to be expanded again in 2008

Decentralized air supply 
system

Digital control over power with first
Implementation of digitalSTROM

CO2 CONTROLLED LOCAL EXHAUST
“Increasing the Effectiveness of Building 
Ventilation Systems Through Use of Local 
Waste Air Extraction” by Baldini and 
Leibundgut, ETHZ GT
Young Scientist Award REHVA Clima 2005



Brine-Water Heat Pump

ETH SEC CORE TEAM
LINO GUZZELLA

World Record PAC-Car II during the Shell
Eco-marathon in Nogaro on 21 May 2005.

Optimal Control in Automotive Applications
Formulation of an Optimal Control Problem



source: Richard Rogers, Cities for a Small Planet, 1996

Model: Urban Metabolism
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Simulation Platform for the Future 
Cities Laboratory

MATERIALWATERENERGYPOEPLE CAPITAL SPACE INFORMATION

SIMULATION PLATFORM



Value Lab, Science City ETH Zurich

Simulation Platform 2010
People  •  Water  •  Material  •  Energy  •  Capital  •  Space  •  Information



S-Lab: Building Design
New Low-Exergy Buildings: Technology Prototyping Lab: Monte Rosa

M-Lab: Urban Design
Scenarios for Future Neighborhoods and cities: Open City Concept, Masdar, Adis Ababa

L-Lab: Territorial Planning
Scenarios for the Organization of Large Territories: Future Cites, Human Environment

Future Cities Laboratory



Future Cites Laboratory will enable interdisciplinary teamwork in more integrated ways.

S-Lab: Monte Rosa
People  •  Water  •  Material  •  Energy  •  Capital  •  Space  •  Information



New Monte Rosa Hut, Switzerland, Andrea Deplazes
In May 2009 construction has started on one of the world’s largest and highest altitude building sites.

Monte Rosa Construction Site

Climate Change

S-Lab: Monte Rosa
People  •  Water  •  Material  •  Energy  •  Capital  •  Space  •  Information



Monte Rosa, Septemper 2009

S-Lab: Monte Rosa
People  •  Water  •  Material  •  Energy  •  Capital  •  Space  •  Information
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M-Lab: Masdar 
People  •  Water  •  Material  •  Energy  •  Capital  •  Space  •  Information



Parametrical Design Studies for Masdar 2010

Prof. Dr. Gerhard Schmitt

M-Lab: Masdar City, Swiss Village 
People  •  Water  •  Material  •  Energy  •  Capital  •  Space  •  Information



Parametrical Design Studies 2010

Prof. Dr. Gerhard Schmitt

M-Lab: Masdar City, Swiss Village 
People  •  Water  •  Material  •  Energy  •  Capital  •  Space  •  Information



New Energy Self-Sufficient Town
Franz Oswald, Office of Architecture and Urban Studies, Bern, Switzerland

L-Lab: nes Town, 
People  •  Water  •  Material  •  Energy  •  Capital  •  Space  •  Information



M-Lab research

L-Lab: Addis Ababa 
People  •  Water  •  Material  •  Energy  •  Capital  •  Space  •  Information



Living Lab Addis Ababa



Create Campus

Living Lab Singapore



Introduction Information Architecture

Conclusion

1. Intelligent urban-rural partnerships are crucial 
with regard to all stocks and flows 

2. Trans-disciplinary simulation is the instrument 
that we expect to deliver design scenarios for 
sustainable future cities

3. We aim at dynamic urban-rural systems 
simulations on different scales in space and 
time --> S,M,L, young to ageing societies

4. Design must be in the centre of the Future Cities 
Laboratory, as it focuses on and delivers 
sustainable environments 



SEC FCL Monte Rosa

Thank you!


