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The role of attitudes revisited 

• Attitudes precede behavior… but is this 
true? 

• Empirically, effects have been found in 
both directions  
– Dobson et al. (1978); Tardiff, (1977), Tischer and Phillips 

(1979) 

• Theoretically, such effects may be 
explained by Festinger’s cognitive 
dissonance theory 
– Confronted with dissonance, people may adjust their 

behavior or their attitudes 







Does behavior influence attitudes and/or 
vice versa? 



Are consonant travellers more inert than 
dissonant travellers? Do dissonant travellers 

adjust their attitudes or their behavior? 
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Methods and data 

• A mobility survey was administered twice 
among members of the  LISS panel 
– Longitudinal Internet Studies for the Social 

sciences panel (www.lissdata.nl)  
• 1,376 members completed both waves 

(2013 and 2014) 

http://www.lissdata.nl/


11 

Sample distributions are consistent 
with population distributions 
Variable Category 
Gender (%) Female 53 

Male 47 
Age Mean (SD) 52.1 (16.8) 
Primary occupation (%) Employed or self-employed 50 

Student 7 
Housekeeping 9 
Pensioner 23 
Other 11 

Level of education (%) Low 33 
Intermediate 35 
High 32 

Personal net monthly income in Euros (%) No income 9 
1-1000 Euro 24 
1001-2000 Euro 42 
2001-3000 Euro 19 
Over 3001 Euro 6 



Car Bicycle Public transport

Kilometres 
in a regular 
week – wave 
1 (%)

0 21 0 19 0 77
1-20 16 1-10 29 1-20 9
21-50 15 11-20 15 21-50 4
51-200 27 21-40 16 51-200 6
>200 21 >40 21 >200 4





Car Bicycle Public transport 

Attitude 
towards mode 
use – wave 1 
(%) 

-- 3 -- 1 -- 9 

- 15 - 1 - 20 

0 44 0 7 0 40 

+ 31 + 31 + 24 

++ 7 ++ 60 ++ 6 





Car Bicycle Public transport 

Degree of 
dissonance – 
wave 1 (%) 

0 3 0 1 0 9 

1 15 1 1 1 20 

2 44 2 7 2 40 

3 31 3 31 3 24 

4 7 4 60 4 6 
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Model estimation 
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C Correlation
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Behavior
(mode use)

Attitude 
towards 
behavior

Degree of 
dissonance 

between 
behavior and 

attitude

T=1 T=2

Matrix of
transition 

probabilities

Attitude-
behavior-

dissonance 
patterns

Latent class variable
Observed variable

• 3 Structural Equation Models  
 (one for each mode) 
• Attitudes specified as LV’s 
• Mplus 7.2 

• 3 latent transition models  
 (one for each mode) 
• 4 classes optimal for car and bicycle, 
 5 for PT 
• Latent Gold 5.0 
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Behavior Attitude Dissonance

Class 1 - 44% Class 2 - 24% Class 3 - 19% Class 4 - 13%

Class membership probability at t=1 
1 2 3 4

Class 
membership 
probability at 
t=2 

1 0.77 0.07 0.11 0.42
2 0.04 0.69 0.27 0.09
3 0.05 0.21 0.60 0.01
4 0.14 0.03 0.01 0.47

1 0.770

1 0.600
1 0.470

4 0.690
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Behavior Attitude Dissonance

Class 1 - 37% Class 2 - 29% Class 3 - 27% Class 4 - 7%

Class membership probability at t=1 
1 2 3 4

Class 
membership 
probability at 
t=2 

1 0.75 0.10 0.24 0.00 
2 0.06 0.57 0.26 0.26 
3 0.18 0.25 0.48 0.13 
4 0.01 0.08 0.02 0.61 

1 0.750

0.480
0.610

0.570



Class membership probability at t=1 
1 2 3 4 5 

Class 
membershi
p 
probability 
at t=2 

1 0.49 0.28 0.35 0.12 0.08 
2 0.23 0.62 0.06 0.06 0.14 
3 0.20 0.04 0.43 0.12 0.00 
4 0.07 0.04 0.15 0.69 0.50 
5 0.00 0.01 0.00 0.02 0.28 

0.620

1 0.490

0.280
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class 4 - 19% class 5 - 2%

0.430
5 0.690
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Car Bicycle Public transport
1 2 3 4 1 2 3 4 1 2 3 4 5

Gender
Female 0.40 0.72 0.70 0.34 0.50 0.56 0.53 0.59 0.55 0.52 0.52 0.50 0.68
Male 0.60 0.28 0.30 0.66 0.50 0.44 0.47 0.41 0.45 0.48 0.48 0.50 0.32
Age
15 - 34 0.15 0.16 0.30 0.15 0.17 0.17 0.22 0.16 0.15 0.18 0.10 0.27 0.74
35 - 54 0.39 0.28 0.20 0.37 0.29 0.37 0.33 0.28 0.35 0.39 0.31 0.21 0.17
55 or older 0.46 0.57 0.50 0.48 0.54 0.46 0.45 0.56 0.50 0.42 0.60 0.52 0.08
Primary occupation
(self-) Employed 0.61 0.34 0.32 0.71 0.44 0.59 0.51 0.41 0.53 0.56 0.50 0.39 0.34
Student 0.03 0.09 0.19 0.01 0.10 0.04 0.08 0.03 0.04 0.03 0.03 0.16 0.56
Housekeeping 0.04 0.17 0.13 0.02 0.07 0.08 0.10 0.14 0.12 0.09 0.07 0.05 0.04
Pensioner 0.24 0.25 0.23 0.21 0.29 0.19 0.21 0.23 0.23 0.17 0.30 0.28 0.02
Other 0.08 0.16 0.14 0.05 0.10 0.10 0.10 0.19 0.09 0.14 0.10 0.11 0.06
Level of education
Low 0.29 0.34 0.50 0.22 0.33 0.35 0.30 0.44 0.34 0.36 0.36 0.27 0.23
Intermediate 0.37 0.36 0.30 0.31 0.34 0.34 0.34 0.39 0.34 0.39 0.31 0.33 0.40
High 0.34 0.30 0.20 0.47 0.33 0.31 0.36 0.17 0.32 0.26 0.32 0.40 0.37
Income
No income 0.04 0.14 0.21 0.03 0.11 0.07 0.11 0.09 0.10 0.09 0.05 0.12 0.26
1-2000 Euro 0.64 0.74 0.69 0.55 0.66 0.70 0.62 0.72 0.67 0.67 0.72 0.62 0.52
Over 2001 Euro 0.32 0.12 0.10 0.42 0.23 0.24 0.28 0.19 0.23 0.24 0.24 0.26 0.22

5

0.68
0.32

0.74
0.17
0.08

0.34
0.56
0.04
0.02
0.06

0.23
0.40
0.37

0.26
0.52
0.22
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