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Field  work experience @ IVT 
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Mobility tool ownership (and residential choice) 



Motivation: Fuel price spike in 2008 
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Possible reactions to higher fuel prices 

Short-term! Long-term,!
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low!

high!

Mode choice!

Activities: frequency and distances!

Mobility tool ownership!
!Car: Type, motor size and fuel type  

!
!PT: Abonnement (GA, season ticket, HF)!

Place of residence!

Planing horizon – Reaction time 

SBB survey!

BFE/Bafu survey!
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Survey: Overview 

Household  Persons  Cars PT season tickets 

Stated adaptation 1 (SP1) 
     Reaction to price changes 

Stated adaptation 2 (SP2) 
     Reaction on price changes at 
     different place of residence  

Stated choice (SP3)  
     Residence location choice 
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SP1: First stated adaption experiment 
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SP1: First stated adaption experiment!
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SP1: First stated adaption experiment!
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Field work: 409 face-to-face interviews - 25 sFr incentive 
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Field work: Representativeness 

 
Overrepresented: 
 

•  1 person households  
•  1 car in the household  

  
Underrepresented: 
 

•  Half-fare discount card  
•  National season ticket (GA)  
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Descriptive Analysis I 

!
!
!
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Descriptive Analysis II 

!
!
!



Multiple Discrete-Continuous Extreme Value Model 
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U(x) = ! k ! k ln(
xk
! k
+1)

k=1

K

"

! k = e "izi,k" +#k

! k : Baselinemarginalutilityof goodk
! k : Satiationparameter of goodk
xk : Consumedquantityof goodk

"i : Parameter attribute i
zi,k : Valueof attribute iof goodk
#k : Gumbelerror termof goodk



Hit ratio comparison 
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Model Alt. Satur-
ation 

N Hit Ratio [%] 

Mean <  5% > 50% 
Without PT 16 alpha 10 39.6 40.0 35.8 
Without PT 16 alpha 50 39.6 39.0 37.8 
Without PT 16 gamma 50 36.8 41.1 34.2 
With PT 17 alpha 10 25.3 11.1 1.2 
With PT 17 alpha 50 25.3 8.3 1.4 
With PT 17 gamma 50 55.3 12.9 47.3 
Ref. Model 50 8.7 14.3 0.0 



Residuals: Best versus Null-model 
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Reference Model, 50 Repetitions
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MDCEV parameters: ; ρ2 = 0.46 

20 

  In-
come 

Fuel Fuel2 Dist to 
Work 

Accessa-
bility F1 

Accessa-
bility F2 

Theta 
const 

Theta 
In-come 

Theta 
Fuel 
price 

D (small) 2.60 -0.14 0.18 
D (middle) 0.02 1.03 -0.18 0.52 18.19 -0.08 -3.29 
D (lux) 0.02 0.75 -0.14 0.24 1.02 0.09 -0.11 
Hybrid -0.03 0.13 0.42 0.01 -0.01 0.64 2.61 1.69 
G (v. small) -0.06 -0.17 0.44 1.42 -0.13 0.04 
G (small) 0.02 -0.40 0.57 1.44 -0.08 -0.02 
G (middle) 0.01 -0.38 0.29 2.74 -0.15 -0.08 
G (lux) 0.00 -0.53 0.63 1.46 -0.04 -0.24 
uD (small) -0.05 -0.23 0.67 5.28 -0.35 0.04 
uD (middle) 0.14 0.18 -0.08 1.28 2.00 -0.08 -0.01 
uD (lux) 0.17 -0.29 1.58 1.07 -0.01 0.16 
u Hybrid -0.03 0.10 1.01 0.01 -0.01 0.38 1.95 1.43 
uG (v. small) -0.02 -0.34 1.31 1.69 -0.11 -0.05 
uG (small)  0.02 -0.32 1.57 5.06 -0.28 -0.19 
uG (middle)  0.07 -0.57 1.23 0.89 2.42 1.76 
uG (lux)  0.09 -0.63 1.04 2.19 -0.19 0.19 
Transit -0.06 -0.29   1.02 0.01 -0.01 -4.14 0.09 0.06 



Utilities by type and fuel price  
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Fuel Price in CHF / Liter 

New Diesel Middle New Diesel Luxury New Gas, Hybrid, El. 

New Gasoline Small  < 1500 New Gasoline Small  > 1500 New Gasoline Middleclass 

New Gasoline Luxury Used Diesel Small Used Diesel Middle 

Used Diesel Luxury Used Gas, Hybrid, El. Used Gasoline Small  < 1500 

Used Gasoline Small  > 1500 Used Gasoline Middleclass Used Gasoline Luxury 

Public Transport 
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Conclusion: Mobility tool ownership and usage 

 
•  Mobility tools 

 ++  Diesel 
 ++  smaller engines 
 +  substitution effects with public transport 
 -  mileage 
 -  number of cars 
 o  rebound effects 

    
•  Elasticities 

•  Differentiation between Diesel and gasoline 
•  Depending on fuel price level 
•  Comparable to the results of Baranzini et al. (2009) 
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eHATS: Induced demand 
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Responses to change in generalised cost of travel 

 

•  Whether or not to leave home 

•  Number (and type) of out-of-home activities 
•  Sequence of out-of-home-activities (trip chaining) 

•  Durations of out-of-home-activities 
•  Departure times 
•  Destinations 

•  Travel modes 
•  Routes 
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Part 1: Pseudo – panel 1974-2005 national diary surveys 

•  Structural Equations Models 
•  “persons” formed by age, sex, region 

•  Generalized costs captured as accessibilities 

Indicator Elasticity w/r accessibility 

Share of out-of-home 0.61 

Number of trips 0.44 

Time out-of-home 0.10 
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Survey protocol 

 
•  Introduction letter 

•  Project description 
•  20.- Swiss Francs incentive per participant! 

•  Recruitment call (a few days after the letter has been sent) 

•  Diary questionnaire (5 days; all adults in household) 
•  Online 
•  Pen-and-paper 

•  Face-to-face interview eHATS (after Jones, 1979) (based on day 
chosen from diary data) 

•  Introduce changes (-50%, +50%, +100%, +200% to relevant 
trip of the day) 

•  Adaptations to form new schedule 
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Heuristics for choice of day and trip to be modified 

•  Chosen day: day with most trips 

•  Trip: 
•  Priority on mandatory trips (as these force stricter constraints 

on a schedule):  
•  Work 
•  Education 
•  Accompanying children to school 

•  If none of the above are available, look for shopping trips 
•  If neither applies, choose the longest leisure trip 
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Response 
Total Online Paper 

Called 2’389 

Reached 1’344 

Recruited 340 140 200 

Rate recruited [%] 25.3 

Diaries completed by all household members 158 57 101 

Response rate [%] 46.5 40.7 50.5 

Persons with 7 day-diary 226 96 130 

Persons per household 1.43 1.68 1.29 

eHATS household interviews conducted 141 

eHATS person interviews conducted 205 
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Online-diary 
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eHATS: Interview-Software 
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Sample bias in the response 

•  Overrepresented: 

•  Larger households 
•  Higher incomes 
•  Higher education 
•  Public transport season tickets 
•  Middle aged 

•  Underrepresented: 

•  Car availability 
•  Younger households 



32 

Mobility indicators 

Attribute Web-diary Paper-diary MZ’05 

Monday-Friday n = 325 n = 500 
Share of mobiles[%] 87.7 91.6 91.0 
Mean number of trips 3.53 3.11 3.67 
Mean number of trips (mobiles) 4.02 3.55 4.03 
Saturday n = 75 n = 55 
Share of mobiles[%] 70.7 87.3 89.4 
Mean number of trips 3.01 3.00 3.26 
Mean number of trips (mobiles) 4.44 4.26 3.64 
Sunday n = 56 n = 44 
Share of mobiles[%] 60.7 72.7 79.3 
Mean number of trips 1.93 1.95 2.11 
Mean number of trips (mobiles) 3.18 2.69 2.66 
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Distribution of travel time changes 
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Reactions: Number of activities 
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Reactions: Activity duration 
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Reactions: Departure time of first trip 
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Reactions: Time at home 
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Proposed modelling framework 

Model Model 
type 

Input Output 

(1) MNL 
•  Time gain / loss 
•  Socio-economic data 

Compensation yes / no 

(2) 
(if “yes”) 

Regression Time gain / loss Amount of compensated 
time 

(3) MDCEV 

•  Amount of compensated 
time 
•  Structure of reported 
schedule 

Split-up of compensated 
time: 
•  Departure time 
•  Travel time 
•  Activity duration 

(4) CNL 

•  Compensated travel time 
•  Compensated activity 
duration 
•  Structure of reported 
schedule 

Additional adaptations: 
•  None  
•  Less / more actvities 
•  Less / more tours 
•  Mode changes 

(Separate model parameters are estimated for time gains / losses.) 



MDCEV: Parameter estimates; ρ2 = 0.234 
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Reaction Variable Parameter 
Time gain Time loss 

 
Departure 

 
Satiation 

 
0.139 

 
0.266 

Travel time Constant -0.500 -1.166 
Compensated time 0.386 0.691 
Satiation 1.119 1.324 

Activity Constant -3.629 -2.967 
duration Compensated time 3.004 1.120 

At-home time 0.726 
Out-of-home time 
Satiation 

 
0.359 

1.162 
0.393 



Hit ratio comparison 
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Model Alt. Saturation Rep Hit Ratio [%] 

Mean <  5% > 50% 

Full Model 3 gamma 50 69.0 4.3 69.2 

Null Model 50 58.2 9.9 53.8 
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Residuals: Full versus Null-model 
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Model results: MDCEV, activity duration 
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Conclusions 

Predominant scheduling adaptations: 
 
•  Departure times 
•  Travel times 

•  Mode changes 
•  Destination changes (not explicitly modelled) 

à  Model framework correctly predicts these adaptations 
à  No conclusive evidence of induced travel effects in the sense of 

more/less activities or tours / changing structures of the reported 
schedules! 

à  Matches results from the first part of the project, where 
substantial elasticities were found, but very little change in the 
explanatory variables can be expected in real life 
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Energy savings and CO2 reduction across “budgets”  



2000W society vs current energy flows 
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Framework of the 2000 W project 
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Traffic 
Simulation 
(MatSim) 

Building 
Simulation 
(CitySim) 

Energy Demand 

Fleet 
Building Attributes 

Population 
Economy 
Scenarios 
Etc. 

Long Term 
Behavioral  
Model 



Survey protocol 

•  Announcement letter 

•  CATI recruitment interview  

•  Information to construct the SC 

•  PAPI SC – questionnaire 

•  SC experiments on energy savings 

•  Information to construct the PE  

•  Socio-demographics 

•  Expected pay-pack period 

•  Web-based priority evaluator (PE) on CO2 - reduction 

47 



Survey response 

    N  Share [%] 

•  Sample size    2219  100.0 

•  Not reached   459  20.7 

•  Invalid    448  20.2 

•  Contacted    1312  59.1  100.0 

•  Agreed to PAPI   591  26.6  45.1  100.0 

•  Returned complete survey  411  18.5  31.3  69.5 

•  PE invitation sent   406  18.3  30.9  68.7  100.0 

•  PE completed   311  14.0  23.7  52.6  78.6 

48 



Respondents: Wealth Distribution of Homeowners 
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Sample bias in the response of home owners 

•  Overrepresented: 
•  Well educated people 
•  Older people (> 65) 
•  Houses built prior to 1990 
•  Male respondents  

•  Underrepresented: 
•  Younger persons (<45) 
•  Modern houses 
•  Female respondents 
 



SC Survey 
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Priority Evaluator - Start 
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Priority Evaluator - End!
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Priority Evaluator: Matching the target 
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Priority Evaluator: CO2 Reduction 
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MCDEV: Estimation Results; ρ2 = 0.51 

Alternative Const. In-
come 

Age Age 
House 

Size 
House 

PCCC People Good 
Cond. 

Bad 
Cond. 

Gam
ma 

Roof 1.98 -­‐0.07	
   0.02 0.02 -1.27 0.44 0.15	
  
Solar *1.04 -­‐0.04	
   0.08	
  
Facade 0.23 -­‐0.02	
   0.03 -0.35 1.15 0.31	
  
Ventilation -0.99 *0.10	
   -0.19 0.12	
  
Temperature 1.44 -­‐0.04	
   0.06 0.02	
  
Heat Pump 0.32 -­‐0.06	
   *0.17 *-0.03 0.24 0.41	
  
New Car 0.98 0.00	
   -0.03 *-0.50 0.19	
  
Mileage red. 1.82 -­‐0.05	
   0.12 -0.09 0.13	
  
Flights 2.12 -­‐0.05	
   0.20	
  
Window 3.11 -­‐0.17	
   -0.03 -0.01 0.09 
Vegi -0.89 0.01 0.42 0.07 
Certificate 0.32 

Bold: 95% Significance, *: 90% Significance 



Hit ratio comparison 
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Model Alt. Saturation Rep Hit Ratio [%] 

Mean <  5% > 50% 

PE Model 12 gamma 50 81.8 0.0 96.9 

PE Null Model 50 51.7 0.0 69.0 



Residuals: Best versus Null-model 
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Conclusions 

 
 

•  Different sensitivities across sectors 

•  Internal rate of return is consistent (SC evidence) 

•  PE successful, but expensive 
 
 



Three studies: What have we learned ? 

60 
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Summary 

 
 

•  The surveys are feasible and valuable, but still expensive (and 
slow) 

 
•  Stated adaptation surveys can be fully analysed today 

•  MDCEV promising, but more work needed 

•  Measures of goodness of fit 
•  Forecasting tools need further work 
•  Nesting structures beyond NL  
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Questions ?  

 

 
  www.matsim.org 
   
  www.ivt.ethz.ch 
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