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Abstract

The residential location choice constrains the household. It defines the lifestyle through the 

costs of the apartment and the associated mobility-modes. The location of the residence also 

defines  the  accessibility,  the  surrounding  opportunities  and  thus  the  leisure-  and  social 

behaviour of a household. The EU project SustainCity will implement the land use model 

UrbanSim.  A central  part  of  this  model  is  the  residential  location  choice  of  households. 

UrbanSim allows modelling this one with the available data and calibrates it for the study 

area. For this purpose a survey on 5000 households having recently moved within the Canton 

of Zurich, was conducted at the end of 2010. The survey asked for attributes of the location,  

attributes of the current and the previous residential location, as well as aspects of the social 

networks  and attitudes  of  lifestyle.  Belart  (2011)  provides  a  first  attempt  to  examine the 

resulting 1100 responses with the help of discrete choice models. 

This paper will report on these results and describe the work currently in process to extend the 

analyses of this survey.
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1. Introduction

Within the project of SustainCity1 the IVT is currently setting up a case study of the land-use-

simulation-model “UrbanSim” for the canton of Zurich (Waddell, 2002). One of the essential 

models,  needed  to  run  the  simulation,  is  the  household-location-choice  model,  which 

represents the choice of households on their future residence having taken the decision to 

move.  The modelling of this  choice will  be with discrete  choice models  (Ben-Akiva and 

Lerman, 1985).

Earlier work on the location choice of households for the greater Zurich area was undertaken 

by  Bürgle  (2006), within  the  project  "Zukunft  urbaner  Kulturlandschaften".  The  results 

obtained in there were the basis  for this paper. A new survey was undertaken in November 

2010. Beside the variables already found by Bürgle, the survey elaborated the influence of the 

location of the workplace, the distance to member of the social network and the impact of 

chosen lifestyles on the location choice of households.

Although not all those attributes allow for later implementation into the modelling framework 

of UrbanSim, the results obtained will help to understand relevant influences that need to be 

modelled in the simulation process.

The paper will report on intermediate results, starting with a description of the survey and the 

installation of a framework for evaluation, before discussing the prelimary results of the first  

estimations.

1 www.sustaincity.org
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2. The survey

2.1 Content

The survey aimed for a reestimation of the models developed in the work of Bürgle (Bürgle, 

2006; Löchl et  al.,  2007)  but also for an extension of these results  and evaluation of the 

relevance of lifestyles and social networks for the location choice of households. To do so, 

sets of questions were developed on the following issues: 

• attributes of the household, 

• attributes of the current and the previous residence

• location of members of the social network 

• type of lifestyle of the household

The attributes of the household were essential in prior works and therefore were asked as in 

the previous survey employing the categorisations of the Swiss Microcensus. Most important 

aspects are the type, size and income of households as well as the availability of transport 

modes. 

As has been already shown by Bürgle (2006)., the attributes of the residence and its location 

have a  significant impact  on the utility  of it  for a  household.  Besides the size,  price and 

quality of an apartment that were asked in the survey, this  also implements values of the 

location, e.g. the density of population or noise-index of the location. Those attributes were 

added   to  the  responses  of  the  survey  through  GIS-routines,  by  a  post-processing  work 

described later.

The distance to members of the social network, such as friends or family, was expected to be 

relevant for the residential location choice of a household. For evaluation the members of the 

social network, their location and the number of meetings per month have been queried in the 

survey. As the pretest showed, naming the members and their address lead to a lower response 

rate. For this reason the survey was tested into two versions: one asking for the “location of 

the social contact” and the other one asking for the “change of distance” that occurred through 

the relocation.

Another aspect that was evaluated, is the impact of different lifestyles on the location choice 

behaviour of households. Lifestyle-concepts have been discussed since the 1980s, being based 

on changes in behaviour through modernisation processes in comparison to traditional social 

organisation forms within the population (Beckmann et al., 2006). Although the influence of 

lifestyle and the chosen residential form (and location) have been reported in various studies 

(Walker and Li, 2007; Ær\o, 2006; Schneider and Spellerberg, 1999; Beckmann et al., 2006), 
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the  various  interpretations  of  lifestyles  and  their  influences  lead  to  a  missing  common 

definition of lifestyle-typologies (Otte, 2005). In conclusion two approaches have been tested 

within this survey. The first approach was developed by Otte  (Otte, 2005) and defines nine 

lifestyles that can be evaluated through a set of 10 questions. As Otte concluded that his stated 

lifestyle-clusters don't give ideal results in the theme of "housing" and that they miss leisure-

behaviour, an alternative approach has been developed by Belart (Belart, 2011). His approach 

measures stated  dimensions  of  lifestyles and searches  for  clusters  of  lifestyles  through a 

factor-analyse. 

The results  of both approaches have proofed to have an impact on the location choice of  

households in the work of Belart (Belart, 2011). Through the splitting of the survey to test the 

two versions of lifestyles,  the number of observations that could be used per estimation is 

relatively  low (n=276).  The  use  of  lifestyles  in  the  location  choice  modells  reduced  the 

significance of other attributes and did not enhance the explenatory power of the models. For 

this reason the current work concentrates on imputation of lifestyles to merge the different 

versions of the survey and creates a larger dataset. The research on lifestyles done by Belart 

will therefore not be stated within this report. 

In summary, four versions of a query have been developed for the survey, differing in the 

questions on lifestyles and social contacts. A calculation of the response burden according to 

Axhausen and Weis (2010)  should give an outlook into the response rates to expect.

Table 1 Versions of the survey and the response burden

lifestyle-items

according to Belart 

(2010)

according to Otte 

(2005)

detailed addresses 

of social contacts

yes A (354) C (330)

no B (344) D (320)
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2.2 Survey response

The best way to observe the household location choice would be to observe all the persons 

who moved into or within the Canton of Zurich during a certain timeperiod. The time periods 

chosen  for  this  survey  were  the  most  recent  months,  here  July  and  August  2010.  As  a 

coorperation with the Swiss Post Office was not possible, the addresses of the persons that  

moved had to be obtained from an address-seller that cooperates with the Swiss Post Office. 

This address-seller had registerd  5.254 changes of addresses within the months of July and 

August through matching his database with the data of the post office. 

The moving of persons is registered as a change of address at the Swiss Post Office, if the 

person  does  fill  out  a  forwarding  request  for  a  previously  registered  residential  address 

located in Switzerland. Therefore not all moving persons could be reached with the survey: 

persons who did not fill out such a request or who lived abroad before could not be contacted. 

The Swiss Post Office has a total of 18.525 persons in the Canton of Zurich as having signed 

the forwarding request during July or August 2010. The 5.254 addresses for the survey thus 

represent  28.5% of  the  persons  registered  by  the  Swiss  post,  but  some of  the  addresses 

obtained were not valid and the response of the survey showed, that not all of the persons 

contacted within the survey really moved during that time.

The statistic departmend of the canton Zurich registerd 200.000 persons that moved into or 

within the canton for 2009, which makes a share of approximately 16.500 per month. In 

conclusion it can be expected that the 4953 persons contacted within the survey represent 

about 15 % of the persons having moved in July and August 2010 within or into the canton of 

Zurich.

The survey was sent beginning of November 2010. About three weeks after having sent the 

survey to a person, a postcard was sent as a reminder. By December 9th, 1.039 persons had 

participated on the survey, of which 706 persons had moved during the expected time. This 

represents 2.1% of the moving persons in the canton of Zurich.

Table 2 Response behaviour per version of survey

A B C D

addresses that have been contacted 1'238 1'238 1'239 1'238

valid addresses 1'207 1'215 1'209 1'220

responses (until 9.12.2010) 243 269 245 282

responses (until 9.12.2010) [%] 23.4 25.9 23.6 27.1
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.

Figure 1 Response burden in comparison with other surveys

The response to the survey shows that the survey-versions asking for the addresses of the 

social network  (see above) have been sent back less often then the ones asking for the change 

of distance. This matches previous expectation, that it takes more effort to ask the respondents 

for addresses (version B and D) than filling out a change of distance (Version A and C). It  

might as well evoke some privacy concerns.

2.3 Comparing the data to the microcensus

The  results  of  the  survey  were  compared  to  the  microcensus  of  2005.  The  microcensus 

contains  5.752  persons  in  5.084  households2 in  the  Canton  of  Zurich.  Those  have  been 

weighted according to the distribution of the survey for sex, age, education and income to 

represent  the distribution of the population in  the Canton.  (The detailed overview on the 

comparison is given in the appendix.) 

The distribution of the gender has minor differences (46,2% male in the survey versus 50% in 

the census). Significant differences are found for age. The share of persons moving in the age 

2 Households with more than three members are represented by two respondants in the Microcensus.
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between 30 and 40 is a lot higher than than in the census. This group of persons are very 

mobile in terms of changing residence, an observation already made in the UNIVOX-survey 

of -Axhausen and Beige (Axhausen et al., 2003). The share of persons with an age higher than 

60 is a lot lower though. It looks like with that age moving becomes too exhausting and is 

avoided as long as possible. 

Further comparisons concerning income and education show a high percentage of persons 

with a  university  degree or  titel  of  master  craftsman.  The percentage  of  persons with an 

university-degree represent the students that finished their studies and changed residence for 

their first job. Meanwhile it can be expected that the number of persons with a master result  

from the distribution of age mentioned above. The distribution of age and education also has 

an effect on income. The share of high incomes is significantly higher than in the microcensus 

data. 

In summary it can be said that the data received in the survey is a representative sample of the 

moving persons and showing that persons have a different probability of moving during their 

lifetime.
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Table 3 Comparison of survey results with microcensus 2005 

VIII

male 50.0 48.7 1.3 46.1 3.9
50.0 51.3 -1.3 53.9 -3.9

<18 0.0
18-30 19.2 19.6 -0.5 16.1 3.1
30-40 31.9 19.1 12.8 18.6 13.3
40-50 22.0 19.9 2.1 18.5 3.5
50-60 11.6 16.5 -5.0 16.5 -5.0
>60 15.0 24.9 -9.9 30.3 -15.3

89.3 80.0 9.3 84.8 4.5
10.7 20.0 -9.3 15.2 -4.5

5.0 15.3 -10.3 15.3 -10.3
5.6 - 5.6 - 5.6

29.1 39.6 -10.5 39.6 -10.5
17.8 5.4 12.4 5.4 12.4

19.6 16.3 3.3 16.3 3.3
18.5 8.7 9.8 8.7 9.8
4.4 14.5 -10.1 14.5 -10.1

<2000 1.5 3.4 -1.9 3.3 -1.8
2000 - 3999 9.0 16.3 -7.3 15.8 -6.8
4000 – 5999 16.5 23.0 -6.5 22.1 -5.6
6000 – 7999 17.7 17.2 0.5 16.5 1.2
8000 – 9999 14.9 10.2 4.7 10.3 4.6
10000 – 11999 11.5 5.5 6.0 5.5 6.0
12000 – 13999 7.1 2.7 4.4 2.7 4.4
14000 – 15999 7.2 1.5 5.7 1.4 5.8
>16000 10.3 2.3 8.0 2.2 8.1

76.7 59.6 17.1 57.0 19.7
22.8 39.8 -17.0 42.5 -19.7
0.1 0.3 -0.2 0.4 -0.3

- 0.3 -0.3 0.1 -0.1

1.0 28.3 28.8 -0.5 28.8 -0.5
2.0 41.4 36.1 5.3 36.1 5.3
3.0 14.0 13.1 0.9 13.2 0.8
4.0 11.0 15.3 -4.3 15.2 -4.2
>4 5.4 6.7 -1.3 6.7 -1.3

28.3 28.8 -0.5 28.8 -0.5
38.6 30.9 7.7 30.7 7.9
4.2 5.5 -1.3 5.7 -1.5

22.4 31.6 -9.2 31.5 -9.1
5.4 3.2 2.2 3.2 2.2

Survey 2010 MZ 2005 
(weigthed)

Difference MZ 2005 
(unweighted)

Difference

Gender

female

Age
ignored ignored

Nationality
Swiss
other 

education
Primary and secondary school
A-Levels (High-school graduation)
Apprenticeship
Master

College of education, technical 
college, university of applied 
sciences
University
Other/Missing

income [CHF]

Residential type
Rent
Owned appartment
Business appartment
missing

Size of Houshold

Type of household
One-person
Two persons/couple with no children
Single parent with children under 18
Family with children under 18
Multiple adult person household   
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3. Dataprocessing

3.1 Processing framework

Belart  (2011) used  the software SPSS to analyse and transform the data before using the 

choice-set-sampler (see below) to create a final dataset, which could be taken for the model 

estimations with biogeme3.

The ongoing work showed that it is necessary to run this preprocessing several times and to 

update the data, based on the results observed in the estimated discrete choice models. An 

example of such a preprocessing is the integration of new variables coming from a GIS into 

the data or a classification of variables based on their quantiles.

It  thus became necessary to create a generic framework, i.e.  a workflow that allows easy 

changes of the data, the choice-set-sampling and the estimation. This framework will also be 

essential for testing various configurations of the choice-set-sampling  in the ongoing work.

The data processing for UrbanSim is done with PostgreSQL (for the Zurich case study of 

SustainCity).  For  consistence  and  later  implementation  into  the  UrbanSim-processes, 

PostgreSQL was chosen as database for this generic workflow as well. Transformation of the 

data could then be scripted in PostgreSQL or in the statistic software 'R' through linking R to 

PostgreSQL.  These  scripts  also  include  renamings  of  variables  to  fit  the  dat-file  to  the 

previous models of Bürgle or Belart  and to use the choice-set-sampler without any major 

changes. This choice-set-sampler is linked to PostgreSQL and creates a '.dat'-file as data for 

biogeme.

Besides this preprocessing also postprocessing is needed, e.g. for the calculation of distances 

from an alternative to a workplace that vary for each alternative. These alternative-specific 

variables are  created and calculated as expressions directly within the software Biogeme. A 

future  step  will  be  to  include  the  GIS-based  calculations  (see  below)  into  this  generic 

framework as well. This has has not been realized yet.

3 http://biogeme.epfl.ch/
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3.2 GIS enriching

Besides  the  variables  that  could  be  obtained  directly  through  the  survey,  additional 

information  on the  location  was  added  later  to  the  data. This  demanded geolocating  the 

addresses  of  the  current  and  previous  residences  as  well  as  the  workplaces  of  all  the 

household  members  and  the  social  contacts.  Within  the  current  work  of  SustainCity, 

geocoding of addresses is based on cadastral information. As these were not available at the 

time of the survey, the geocoding of the survey data was done with Google-maps. 

Based  on  the  coordinates  a  spatial  join  in  GIS  allowed  enriching  the  survey  data  with 

additional information. At first already available information from the prior works of Bürgle 

and Löchl were used. These data had the scale of the hectare grid and were joined to the 

parcels of the cadastral data via the centroid of each parcel. As the the data is not representing 

the year 2010, these variables were created again with the newest available data whenever 

possible. 

The process of deviation was scripted in GRASS-GIS, to allow for later implementation into 

the  dataprocessing-structure  of  the  SustainCity  Zurich  case  study. In  total  more  then  90 

additional variables could be included into the basis data. The table below gives an overview 

of the most  important variables included.
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Table 4 Overview of additional variables through GIS enriching
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3.3 Missing values, weigthing and imputation

Not all items of the survey were filled out completely. To have a maximum of data for the  

estimation, the missing data have been imputed where possible based on the observed data. 

This especially had to be done for the calculation of the gross prices or net prices, through 

using the mean value of running costs per residential space (n=282, mean=2.415 CHF/m²) as 

well as for the costs of parking spaces (inside parking: n=215, mean=134.80 CHF; outside 

parking: n=76, mean=56,10 CHF). Residential costs that were not defined as gross or net 

prices  were  expected  to  represent  gross  prices,  as  this  are  the  prices  paid  monthly  and 

therefore are likely to be more present in the mind of the respondant.

The  comparison  of  the  non-chosen  alternatives  (see  below)  with  the  chosen  alternatives 

showed a significant difference in the average price of the offers. The average rent price is 

25,74CHF/sqm (15.5% higher then the observed rent prices),  average sale-price is  7.550 

CHF/sqm (16.5% higher then observations in the survey).  The online offers are expected to 

represent maximum prices in the Canton of Zurich,  not necessarily representing the price 

people are willing to pay. To avoid a bias in the first estimations, the price of non-chosen 

alternatives thus have been scaled with a factor according to the observed mean prices. This 

aspect will  be analysed more in detail  in near future,  as the search mode has been asked 

within the survey as well. 

As mentioned above, different versions of the survey have been used. In 50% of the survey 

the change of distance to social contacts (that occurred through moving) was asked instead of 

the  precise  address  of  the  social  contacts.  The first  estimate  showed that  the  distance  to 

members of the social network is a significant variable, but could only be estimated with 50% 

of the observations because of the versions used in the survey. An approach that was tested for 

the imputation of this distance. As the distance is calculated individually for each alternative 

(within the estimation), it  was necessary to compute an artificial geolocation of the social 

contacts, based on the stated change of distance and the residential location before and after 

moving. This was done in R by creating the intersection of two circles around the residential 

locations one with the mean distance and the other one with the change of distance. One of 

the resulting two intersection points could randomly be chosen as location of friends. 

3.4 Choice-set-sampling

The discrete choice models demand for a choice-set representing the alternatives available 

when the decision maker made his choice. As the survey was realized within the Canton of 

Zurich the set of non-chosen alternatives would have to represent available offers in the same 

area.
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These non-chosen alternatives were created based on offers available at a relevant website. A 

parser registered offers that were online during the same time-period as the survey took place. 

This allowed the  creation of 3.892 alternatives for rented residences and 1.647 alternatives 

offered for sale. These alternatives were geocoded and enriched with the same information as 

the chosen alternatives (see above).

Ideally  the  estimation  should  take  into  account  all  the  available  alternatives  for  each 

observation. As this becomes a technical problem with large data-sets, choice-set-sampling is 

a  common approach  to  reduce  the  number  of  alternatives.  A choice-set  sampler  that  has 

already been described by Bürgle  (2006) was used to create a dataset of 50 alternatives for 

each observation, representing the chosen alternative and 49 non-chosen ones. The output is a 

'.dat'-file that can then be used as basis for the estimation in the software “Biogeme”. 

The  sampler  chooses  a  non-chosen  alternative  for  each  chosen  alternative  based  on  a 

condition that is set by the user. An example for such a condition will be the distance of a non-

chosen alternative to a chosen alternative. As Ben-Akiva and Lerman report (Ben-Akiva and 

Lerman, 1985) this kind of 'stratified importance sampling'  has a significant effect on the 

results  of  the  discrete  choice-models  and demands  for  correction.  The  first  estimations 

described within this report, have therefore been created based on a simple random sampling, 

i.e the non-chosen alternative is chosen by random. Ongoing work will evaluate the effect of 

changes in the sampling strategy.

XIII



Swiss Transport Research Conference________________________________________________May 11 -1 3, 2011

4. Location choice models

4.1 Hypothesis

Discrete  base  models  are  based  on  the  assumption  that  the  observed  choice  (chosen 

alternative) is a function of the decision makers socioeconomic characteristics and the relative 

utility of the alternative (Ortúzar and Willumsen 2001, p.220), which again can be seen as a 

combination  of  attractiveness  of  the  attributes  of  the  alternative  and  the  attributes  of  its 

surrounding location. 

Based  on  the  available  data  the  following  hypothesis  could  be  expressed  in  addition  to 

previous  expectations  of  Bürgle.  These  will  be  tested  within  the  discrete  choice  models 

described lateron.

• Households  tend to  search  residential  locations  close  to  the  members  of  their 
social network

• Households with employed persons prefer housing locations close to each of the 
places of employments

Table 5 Overview model R1

V(j) = βratio rent/income * ratio rent/income

+ βnet-area/sqrt(housholdmembers) * net-area/sqrt(housholdmembers)

+ βdistance to workplace * distance to workplace in km exponent distance to workplace

+ βTT to Bürkliplatz by car * traveltime (by car) to Bürkliplatz in min

+ βaccessibility of PT  * log(accessibility of PT) * dummy „no car“

+ βhouseholds of same size * households of same size in 1km radius

+ βpopulationdensity * population density (r=1km) * dummy „young household”

+ βdensity of children * density of children (r=500m)* dummy „household w. children”(<12year)

+ βnoise * dummy „close to highway or railway“

+ βtaxindes * Taxindex of municipality

+ βrent vacancy * rent vacancy in municipality

n=683; ρ2 =0.1117

XIV
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4.2 Rented residences

4.2.1 Reference model

The work of Bürgle (2006) could be used as reference for the residential  location choice 

behaviour in Zurich. This work shows that location choice behaviour of households vary for 

rented residences and owned locations. Here only the location choice for the rental market 

will be analysed. To do so the final models developed by Bürgle for the rental market have 

been  re-estimated  as  basis  for  the  extensions  described  here  (model  R1).  For  detailed 

descriptions on assumptions and explanations please refer to Bürgle (2006).

Table 6 Comparison of results model R1 

(***)= not significant on 95% interval of confidence

XV

Bürgle 2006 Survey 2010

Variable β β

Ratio rent/income -2.159 - -3.880 -

Floorpace divided by square root of household size 0.006 -0.003 0.004 -0.001

Distance to workplace [km] -4.302 1.993 -1.850 0.477

Exponent of distance to workplace 0.201 -0.093 0.308 -0.079

Traveltime to Bürkliplatz in min (by car) 0.053 -0.025 0.013 -0.003

0.550 -0.255 0.508 -0.131

Population density * young household dummy 0.006 -0.003 0.014 -0.004

Density of children * family with young children dummy 0.042 -0.019 0.000 *** 0.000

Proximity to major roads or high railway noise level -0.177 0.082 0.302 -0.078

Rental vacancy of municipality -0.162 0.075 -0.103 0.027

Tax index of municipality -0.028 0.013 0.000 *** 0.000

Number of observations 878 683

ρ2 0.190 0.112

β(i)/
β(rent/inc)

β(i)/
β(rent/inc)

Ln of accessibility to population by public transport *
no car dummy
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Comparing the overal model fit shows that the estimates with the new survey has a lower 

explenatory power then the estimation of Bürgle. As not all the data enriched in GIS are of 

current date this is not very surprising. But as most of the esimtation parameters have the 

same sign and relative value, the model can be used as a basis for the ongoing work.

The sign of the variable “Proximity to major roads or high railway noise level” and the “tax-

index”, of which the second is not significant. Those changes are expected due to the very low 

vacancy rate in the city of Zurich and thus the low share of alternatives available within the 

city.

Also the variable “density of children” has a different sign as in previous estimate and as  

expected. A possible explanation might be that all variables on population that has been added 

via GIS (see above) had to be derived from the population-census 2000 as no other data was 

available  in  the  detail  needed.  The  distribution  of  young  families  since  has  changed 

significantly and children of that time year are grown-ups nowadays.

For  the  reference  model  as  basis  for  further  estimations  these  variables  were  therefore 

removed. Some additional changes were done to enhance the significance of the estimated 

parameters and the model-fit in this reference model. Those are the replacement of absolute 

numbers  of  “households  of  same  size  in  1km radius”  through  a  relative  share  of  those 

households in percent and the transformation of the “net-area per household-member” to a 

logarithmic expression to reduce the effect of marginal utility differences. Finally also the 

“accessibility for private vehicular transport (PTV)” has been integrated to be consistent with 

the evaluation of public transport accessibity. This variable was not integrated in the previous 

models of Bürgle as the region of observation was smaller and very urbanised, so that no big 

differences in car-accessibility were expected. As the study area is now extended to the whole 

canton of Zurich, the differences are expected to be big enough to become relevant.

All those changes formed the reference model R2 as basis for the model extensions.
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Table 7 Results model R2 (reference model)

Parameter β t-test p-value

ratio rent/income -5.43 -11.21 0.00

log(net-area per household-member) 0.94 7.97 0.00

distance to workplace [km] -2.05 -2.55 0.01

exponent of distance to workplace 0.29 3.91 0.00

traveltime (by car) to Bürkliplatz in min 0.01 2.49 0.01

log(accessibility of PT4) * dummy „no car“ 0.46 4.44 0.00

log(accessibility of PVT5) * dummy „car available“ -0.23 -3.12 0.00

portion of households of same size  (r=1km) 0.01 1.61 0.11

population density in r=1km [Personen/ha] 0.01 4.76 0.00

rent vacancy in municipality -0.12 -2.38 0.02

number of obsercations 683

LL(0) -2671.90

LL(max) -2342.50

ρ2 0.123

4.2.2 Extended model

Based on this reference model further variables were included stepwise to test if they add 

explanatory power. These model extensions were tested with different version of data sets: 

Through changing  the  seed  within  the  choice-sampler-random-process,  it  was  possible  to 

create different variations of non-chosen alternatives and test the stability of the estimated 

parameters.

A first  assumption was that the distance to workplace is not only relevant for the person 

answering  the  survey,  but  for  all  the  household-members  with  employment.  In  the  first 

estimates (model R4) this enhanced the model quality and was significant.. Further tests have 

4 PT=public transport

5 PVT=private vehicular traffic
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been done on weighting  the  distance  through the  share  of  employment,  but  that  did  not 

improve the better results (model R5). The estimation of model R4 still shows a negative 

effect of the distance to workplace, but in comparison to model R2 the exponent is bigger and 

the base-value is a bit smaller now. In overall the negeative effect thus stays the same but the 

higher  explanatory  power  of  the  model  supports  the  hypothesis,  that  all  members  of  a 

household that do have an employment want to live close to that place of work (model R4). 

Table 8 Interaction term modell R4

V(j) = ... +βDistance to workplace * Average distance to work of all household members Exponent distance to workplace + ...

Another expectation is that the distance to social contacts has an impact on the residential 

location  choice  of  households:  People  want  to  live  close  to  their  family  or  friends  and 

eventually also have a better chance to find an appartment in theri neighborhood through their 

personal  contacts.  This  has  been tested through calculating an average distance to  all  the 

social contacts and in a second test through weighting the distance to each contact with the 

number of meetings per month (model R7). 

Table 8   Interaction term modell R7

V(j) = ... +βDistance to social contact * Weighted average distance to social contact Exponent distance to social contact + ...

Both approaches show that the expectation is correct and that the parameter is both negativ 

and  large..  Best  results  were  optained  with  the  model  R7.  The  overal  model  fit  rises 

significantly and shows an impact of the variable that is higher than the distance to work, but 

the basis-parameter of the expression is not highly significant (p=0.06). This might result of 

the fact that only 276 observations have been reported on the distance to social contacts (see 

survey versions). 

A test on running the same model on only those 276 observations rises the overall fit to 0.315, 

but  reduced  the  significance  of  most  variables  to  a  critical  level,  as  the  number  of 

observations is not enough.  Current work is therefore aiming for computing the distance to 

social contacts through imputation based on the change of distance. As the current results of 

this approach don't give any reasonable results yet, they will not be reported here.
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The results of the stepwise extensions has been summarized into the model R11.

Table 10   Final model with all extensions (R11)

Parameter β t-test p-value

ratio rent/income -5.510 -11.070 0.00

log(net-area per household-member) 0.982 8.010 0.00

distance to workplace [km] -1.590 -2.760 0.01

Distance to social contacts -8.160 -1.810 0.07

Exponent of distance to workplace 0.374 4.720 0.00

Exponent of distance to social contacts 0.223 2.660 0.01

portion of households of same size  (r=1km) 0.016 1.770 0.08

traveltime (by car) to Bürkliplatz in min 0.020 4.380 0.00

log(accessibility of PT6) * dummy „no car“ 0.410 3.770 0.00

log(accessibility of PVT7) * dummy „car available“ -0.298 -3.990 0.00

population density in r=1km [Personen/ha] 0.010 4.370 0.00

rent vacancy in municipality -0.106 0.052 0.04

number of obsercations 683

ρ 2 0.2128

6 PT=public transport

7 PVT=private vehicular traffic
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5. Summary and conclusions for work on SustainCity

The paper describes the initial  survey and settings,  that have been used to run some first 

estimates  on  location  choice  behaviour  in  the  Canton  of  Zurich.  The  approach  using 

PostgreSQL as database forms a generic workflow that allows for future implementation into 

the work of SustainCity. 

For  all  the  first  estimates,  the  results  of  Bürgle  could  successfully  be  reestimated.  The 

extensions of those models have already been performed within the work of Belart and could 

as well be estimated a second time. These estimates show the importance of the distance to 

members  of  the  social  network  and  the  distance  to  the  workplace  of  all  the  household 

members for the rent dwellings. This shows the relevance of a the demographic model within 

the simulation process, that reproduces changes in the household and spatial distributions of 

family-members and of social network members. 

The promising results will be the basis for future location choice models, focusing on the 

implementation of additional location attributes. To do so will demand the merging of the 

survey responses through imputation. First tests on this have been done, but have not given 

any successful results yet.
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7. Appendix

Table 11 Overview response behaviour

A B C D

Addresses that have been contacted 1'238 1'238 1'239 1'238

Address not  existing 19 10 18 8

Move away/currently abroad 3 5 7 2

Person died 3 1 3 4

Person can't participate 5 1 1 2

Other reason8 1 5 1 0

Household received more than one survey 0 1 0 2

Valid addresses 1'207 1'215 1'209 1'220

Responses (until 9.12.2010) 243 269 245 282

Responses (until 9.12.2010) [%] 20.1 22.1 20.3 23.1

Responses (until 25.1.2011) 263 286 257 302

Responses (until 25.1.2011) [%] 21.8 23.5 21.3 24.8

8This contains addresses that do not represent a residential locations or letter boxes that have 

not been emptied.  
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Figure 2              Survey questionnaire                                                                                               
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