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Wealth and car ownership in metropolitan areas
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Houston vs. Amsterdam

Source: http://imagene.youropi.com/Tram_Dam_
Amsterdam(p:assets,Amsterdam,City_info).jpg
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Hypothesis and Research Questions

In car-dependent areas o

with a poor local & regional accessibility

by foot, bicycle, and public transport

households tend to own more cars than o
In areas, where cars provide only few accessibility
advantages.

How to integrate car ownership into travel demand
models in a way that is sensitive to land use and
transport policy?

How to model household car ownerhsip _
and car use of household members for commute trips?

Does it make a difference for mode choice effects if
one integrates car ownership effects?
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Cars per household for a typical 2-adult
household

100+ | Ordinal Logit Model
rhreetas ——— based on 4.500

=07 household
80 interviews from
. Two Cars the Hanover Region
60
50
40-

>

= 2
07 2 One Car =

%) K7}
201 § 4

o S
10- g /// =

= No car 3

0
| | | | | |
5 6 7 8 9 10
Accessibility Index without car availability (Bohnet 2008)

2 adults, no kids net household income of 1.850 €
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Cars per household for a typical 2-adult household

2 adults, no kids
net household income
of 1.850 €

Railway 1,31 - 1,40/_/

Cars per household 1,41-1,50
0,94 - 1,00 1,51 -1,60
1,01- 1,10 I 161-1,70
1,11-1,20 B 171-185

1,21-1,30
L (Bohnet 2008) T U H H
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Car ownership
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Car-Ownership/Mode Choice Model
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Linking Models through LogSum-Indicators

conditional upon Car Availability

Household Car Ownership

Mode Choice Primary Worker

Car Availability for
Secondary Commuters
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Data Used: The German Socio-Economic Panel

Multi-purpose household panel survey
Running since 1984

14.000 household interviews from 1998 and 2003 :
focus on travel behaviour and environment

2003: car ownership and mode choice 5 years ago

Data includes indicators on residential location type
and local accessibility (for shopping...)

additional regional accessibility indicators
on Zip-Code-Level have been added
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Accessibility gains by car to next high-level-centre

Accessibility
Indicator:
logsum from
commute mode
choice model
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Parameter estimated for mode choice model

occupation remaining cars available
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Mode Choice of Primary Commuter
public transport 0,20 | -1,23(-1,15| -0,38 | 0,60 | 0,00 | 0,36 141 -0,06 | -0,04
bicycle -1,971 0,99 | 0,78 | 0,38 | 2,26 | 0,00 | -0,24 14 -0,11
walk 2,70 | -1,62|-1,69 | -1,58 | -1,28 | 0,00 | 0,49 14 -0,12
other car -3,02 | -0,04 | -0,99 | 0,45 | 0,54 | 0,00 | -0,17 14 -0,06
drives own car 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 | 0,00 14 -0,06
Mode Choice of Secondary Commuters
public transport -0,39 | -2,08 -1,97 0,79 0,15 0,00 | 0,59 | 14]-0,05| -0,03 1,38
bicycle 1,05 -1,88 -1,56 | -1,26 -0,25 0,00 -0,05 14 -0,11 1,87
walk 0,53 -1,36 -1,49 -0,63 -0,60 0,00 | 0,52 | 14 -0,11 1,17
other car -2,23 -0,33 | -0,52 0,19 0,02 0,00 | 0,07 14 -0,07 0,90
drives own car 0,00 | 0,00 0,00 0,00 0,00 0,00 0,00 14 -0,07 0,00 | 0,33 | 0,79 | -0,68 1,24
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no car 1 car 2 cars 3+ cars
Licences in Household
No Licence 3,70 0,00
1 Licence -1,70 0,00 -2,26
2 Licences -2,96 0,00 -0,39 -2,65
3 Licences -3,04 0,00 0,89 0,79
4 Licences 0,00 1,31 2,30
Children in household | -042 0,00 0,14 0,14
Drives own car, 1 licence 0,00 1,21
Drives own car, 2 licences -0,55 0,80 0,74
Drives own car, 3 licences -0,59 0,17 0,53
Drives own car, 4 licences -1,04 -0,15 0,41
Accessibility gains of cars

0,36

for secondary commuters
Shopping facilities in walking distance | 0,06 0,00 | -0,25 -0,79
Mixed neighbourhood | 0,11 0,00 | -0,08 -0,30
Housing type
Rural house -0,47 0,00 0,92 1,19
Detached single family home -1,30 0,00 0,54 0,97
Terreced houses -0,65 0,00 0,55 0,68
Multi-family house with 3-8 appartm -0,30 0,00 0,09 0,15
Multi-family house with 9+ appartm 0,00 0,00 0,00 0,00
Accessibility benefit of a car on trips to
Next middle level centre -0,21 0,00 0,09 0,13
Next high level centre -0,14 0,00 0,02 0,04
Public transport waiting time | -0,02 0,00 | 0,01 0,03
Car ownership 5 years ago
no car 0,48 0,00 -0,13 -0,17
1 car -0,78 0,00 -0,41 -1,15
2+ car -0,73 0,00 0,43 0,26
In(Remaining income) 14,71

Parameters for car
Ownership Model

more licenced drivers
children in household

—> more household cars

more licenced drivers

ateE WGy KBS AtREIAa%or

secondarv commuters
shopping facilities and mixed

Neighbourhood
—> lower car ownership

higher housing density
- less cars

poor public transport accessibility of

next middle/high level centre
—> more cars

Car ownership 5 years ago

—> habituation to live with/without cars



Marginal utility of remaining income and value of travel

time_savings
Alternative specific variable: In(remaining income)

= In [Remaining Income- (# of cars * 200 €) — variable commute costs — hh size-factor |

Marginal Utility of Income and Value of Time for 2-Person-Household with 1 car
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car ownersnip ana primary Workers commute moae cnoice at
different locations

Comparisons for typical-household
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Impact o1 "new rall Station" scenario on

car ownership and primary workers commute mode choice of typical

household
Scenario ,Light-Rail Station Development®
100% M drives own car
o [ other mot. vehicle Couples living 10 km from
90% .
@ walk the city centre,
80% - W bicycle both partners working there
70% M public transport BB%
B1%
60%
50%
4%
40% =
30% -
20% - 6%
10% -
0% 3%
0% i B
S8 8| 8 | z s | s | 2 | 2 | @
] ] m ] =) O = ] ] o al =) n
= o + FT— = o + =
RS <
=
Base Scenario With news rail station

poor public transoirt access,
no shops

29

car ownership
Syears ago




Conclusions and further research needs

« Urban form and transport services shapes not only mode
choice but also household car ownership levels

e Land use and transport policies that improve/sevaguard
accessibility by foot, bicycle and public transport might
reduce the need for car ownerhsip

e This saves space and money for parking provision

* Neglecting car ownership effects:
underestimation of the effectiveness of land use and
transport policy

 however — people get used to car dependent / car free
lifestyle — change needs time

* new urban development:
provide shops and public transport from the beginning
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Thank you for your attention
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