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SustainCity

Micro-simulation for the prospective of sustainable cities in 

Europe 

• part of the 7th Framework Programme for Research of the 

European Commission

• January 2010 to December 2012

• Co-ordinator: Prof. Kay W. Axhausen (IVT, ETHZ)

• Scientific co-ordinator: Prof. André de Palma (ENSC)

• www.sustaincity.eu
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SustainCity: Aim

• to address the modeling and computational issues of integrating 

modern mobility simulations with the latest micro-simulation 

land use models

• to advance the state-of-the-art in the field of the microsimulation 

of prospective integrated models of Land-Use and 

Transport (LUTI)

On the modeling side, the main challenges are

• to integrate a demographic evolution module

• to add an environmental module

• to improve the overall consistency and

• to deal with the multi-scale aspects of the problem: several 

time horizons and spatial resolutions
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SustainCity: Partners

Swiss Federal Institute of Technology Zurich (ETHZ)

Ecole Normale Supérieure de Cachan, France (ENSC)

Institut National d’Etudes Démographiques, France (INED)

Université Catholique de Louvain, Belgium (UCL)

Katholieke Universiteit Leuven, Belgium (KUL)

STRATEC SA, Belgium (STR)

National Technical University of Athens, Greece (NTUA)

Technical University Berlin, Germany (TUB)

Ecole Polytechnique Fédérale de Lausanne, Switzerland (EPFL)

Bocconi University, Italy (BU)

Université de Cergy Pontoise, France (UCP)

University of California, Berkeley USA (UCB)
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SustainCity: Work Packages
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Canton Zurich

9(Source: wikipdia.org, 2011)



Zurich Case Study: Special aims

Simulation at parcel level

Tools for import/export from/to database

Synthetic population

Land developpers

Urban Patterns

Modelling firmographic events
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Data
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Data processing scheme
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UrbanSim Models  (over-over-simplified version)

13(Waddell, 2010)



UrbanSim Models  (over-simplified version)

14(Waddell, 2010)



UrbanSim Models  (full parcel version)

15(Waddell, 2010)



Zurich Case Study: Model structure 2
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Zurich Case Study: Model structure 1

17



Zurich Case Study: Status
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• First run with dummy variables done

• First run with simplified model summer 2011

• First run with overall model December 2011

• Analyses with UrbansimE from March 2012

• End of project SustainCity December 2012
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HH location choice: Discrete choice model
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Survey in the canton of Zurich

• 1030 responses

• 5500 alternatives from 

www.comparis.ch

Focus on

• household

• current/previous residence

• social network

• type of lifestyle

(Schirmer et al., 2011)



HH location choice: Estimated parameters

21(Schirmer et al., 2011)
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Firm location choice: Discrete choice model

Commercial Registers 

Cantons of St.Gallen and Appenzell

1991-2006

21‘000-32‘000 companies per year

Business Register (BUR)

Swiss Federal Statistic Office FSO

2003-2006

29‘000-31‘000 companies per year

Alternatives

Swiss municipalities
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all Parameter Manu-

fact.

Whole-

sale

Bus. 

service

Pers. 

service

1* Alternative is a city 3* 2* 2* 1*

2* Cantonal business development 2* 3* 3* 2*

3* Tax burden for joint stock comp. 4* 4* 4* 4

4 Previous site is in a city 1* 1 1* 8

5* Municipality with a rail connection 6* 5* 8* 3*

6* Index of diversity in sectors 5* 9* 5* 11

7* Population with graduate degree 8* 14* 5* 14

8* highway connection 10* 6* 9* 6

9* Tax burden for partnerships 7* 8* 7* 10

10* Accessibility to employees 9* 10* 10* 5*

… … . . . .

18 Land price for commerce 17 18 18 16

* Sigificant according to t-test

NL-Modell, observations: 10’700, LL(0): -51‘400, LL(max) -31‘200, Adj. Rho-square 0.392 

Firm location choice: Ranking of estimated parameters
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Conclusions

Modelling integrated land-use on micro-level

• provides more options 

(e.g. modelling transitions of hh, firms, parcels)

• allows simulations not only of effects, 

but also of side effects and crowding-out effects

• is data-intensive and time-consuming



Thank you for your attention



Questions Zurich Case Study

• how do we include the distance between the previous location 

and an alternative in the utility function (location choice for 

household or employees/firms)?

• how it is possible to introduce additional models in the 

UrbanSim structure (e.g. behaviour of developer or companies)?

• is there a strategy to deal with errors?
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