Appendix B  Pre-assessment of ease of movement parameters 

Before conducting the final analyses, we conducted four distinct tests to determine which ease of movement parameters (EoM parameters) and which respondents to include in the analyses. Three tests have been applied to the respondents who made at least one trip during the observation period (N=62,981; 92%). The final test has been conducted to determine the socio-economic characteristics of respondents who did not make any trips during the observation day (N=5,443; 8%), and to explore the implications of including this groups in the calculation of EoM parameters.

In the first test, we assessed whether each parameter provides unique information by running correlation analyses for each pair of EoM parameters and between each parameter and the composite mobility score. Pearson’s correlation coefficient values range between 0.08 and 0.61 (either positive or negative). High correlations (> 0.50) were found only for parameters pairs clearly capturing distinct information (e.g., ‘number of trips in evening hours’ and ‘directness of travel’) and were therefore not excluded from the analyses. The results furthermore suggest that even closely related variables, notably ‘number of trips’ and ‘number of activities’, provide distinct information (correlation coefficient 0.44). Three EoM parameters correlated relatively strongly with the composite mobility score, but not so high as to conclude that these parameters are redundant: number of trips (correlation coefficient 0.57), number of independent motorized trip legs (0.55), and trip leg ratio (-0.51). Hence, this test did not result in the exclusion of any movement parameter.

Table B.1 Pearson’s correlation coefficient between all ease of movement parameters and the composite mobility score.
 
	Parameters
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

	1.Trips per day
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2.Trips in evening hours
	0.12*
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3.Trips in night hours
	0.13*
	0.51***
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4.Activities per day
	0.44***
	0.08
	0.09
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5.Number of independent motorized trip legs
	0.36***
	0.13*
	0.11*
	0.20**
	—
	
	
	
	
	
	
	
	
	
	
	
	
	

	6.Number of trip legs as a driver
	0.32***
	0.42***
	0.47***
	0.21**
	0.48***
	—
	
	
	
	
	
	
	
	
	
	
	
	

	7.Number of motorized trip legs as a passenger
	0-.26**
	0-.36***
	0-.29**
	0-.22**
	-0.28**
	0.06
	—
	
	
	
	
	
	
	
	
	
	
	

	8.Number of motorized trip legs as a chauffeur
	0.16**
	0.14*
	0.11*
	0.04
	0.09
	0.14*
	-0.08
	—
	
	
	
	
	
	
	
	
	
	

	9.Average aerial speed as a driver
	0.09
	0.14*
	0.13*
	0.09
	0.10*
	0.11*
	-0.04
	0.04
	—
	
	
	
	
	
	
	
	
	

	10.Average aerial speed across all trips by private motorized vehicle
	0.07
	0.12*
	0.02
	0.10*
	0.12*
	0.08
	-0.06
	0.13*
	0.21**
	—
	
	
	
	
	
	
	
	

	11.Average aerial speed for all public transport trips based on door-to-door
	0.17**
	0.16**
	0.05
	0.12*
	0.07
	0.19**
	-0.11*
	0.19**
	0.35***
	0.11*
	—
	
	
	
	
	
	
	

	12.Average aerial speed for public transport trip legs
	0.14*
	0.12*
	0.08
	0.14*
	0.12*
	0.14*
	-0.31***
	0.11*
	0.10*
	0.21**
	0.34***
	—
	
	
	
	
	
	

	13.Total distance traveled (aerial distance)
	0.11*
	0.10*
	0.11*
	0.09
	0.16**
	0.24**
	-0. 29**
	0.13*
	0.24**
	0.14*
	0.15*
	0.09
	—
	
	
	
	
	

	14.Directness of travel
	-0.52***
	-0.61***
	-0.29**
	-0.31***
	-0.29**
	-0.44***
	0.34***
	-0.24**
	-0.25**
	-0.32***
	-0.36***
	-0.24**
	-0.14*
	—
	
	
	
	

	15.Long walking trips
	-0.46***
	-0.42***
	-0.40***
	-0.34***
	-0.27**
	-0.41***
	0.22**
	-0.31***
	-0.34***
	-0.42***
	-0.54***
	-0.31***
	-0.17**
	0.13*
	—
	
	
	

	16.Trip leg ratio
	-0.44***
	-0.39***
	-0.25**
	-0.41***
	-0.51***
	-0.31***
	0.41***
	-0.11*
	-0.22**
	-0.31***
	-0.21**
	-0.11*
	-0.26**
	0.19**
	0.22**
	—
	
	

	17.Number of distinct activities conducted
	.29**
	.24**
	.22**
	.28**
	.34***
	.29**
	-.36***
	.22**
	.35***
	.21**
	.18**
	.14*
	0.08
	-.21**
	-.10*
	-.24**
	—
	

	18.Composite mobility score 
	0.57***
	0.17**
	0.24**
	0.42***
	0.55***
	-0.12*
	0.43***
	0.36***
	0.29**
	0.26
	0.39***
	0.41***
	0.21**
	-0.31
	-0.22**
	-0.51***
	0.33***
	—


***p < .001. *p < .05. **p < .01.


Second, we assessed whether all ease of movement parameters exhibit a normal distribution, as non-normal distributions might disproportionally affect composite mobility scores of respondents. Four parameters showed a non-normal distribution on the Kolmogorov-Smirnov test: trips in evening hours, trips in night hours, number of motorized trip legs as a chauffeur, and number of distinct activities conducted (Table B.2). We subsequently assessed the impact of excluding these parameters on composite mobility score values, both for the entire set of respondents and for four population segments with different levels of car access. Correlation coefficients between mobility scores for the entire parameter set and for the reduced set (i.e., excluding the four parameters with non-normal distribution) for these different (sub-)samples of respondents are high, ranging from 0.92 to 0.94 (p<0.001) (Table B.3). This suggests that the non-normally distributed parameters have only a modest effect on z-scores for respondents. Given the additional information provided by these three ease of movement parameters, we decided to include them in the analyses. 

Table B.2 Summary table of results of normal distribution test. Variables marked in grey have a non-normal distributions of value across the sample. 
	Ease of movement parameter
	Kolmogorov-Smirnov value
	p-value

	Trips per day
	0.11
	0.44

	Trips in evening hours
	0.84
	<.001

	Trips in night hours
	0.89
	.004

	Activities per day
	0.27
	0.51

	Number of independent motorized trip legs
	0.22
	0.49

	Number of trip legs by private motorized vehicle as a driver
	0.35
	0.32

	Number of motorized trip legs as a passenger
	0.19
	.43

	Number of motorized trip legs as a chauffeur
	0.98
	0.01

	Average aerial speed across all trips by private motorized vehicle as a driver
	0.16
	0.34

	Average aerial speed across all trips by private motorized vehicle
	0.14
	0.31

	Average aerial speed for all public transport trips based on door-to-door
	0.14
	0.32

	Average aerial speed for public transport trip legs
	0.19
	0.41

	Total distance traveled (aerial distance)
	0.18
	0.39

	Directness of travel
	0.16
	0.36

	Long walking trips 
	0.17
	0.38

	Trip leg ratio
	0.27
	0.51

	Number of distinct activities conducted
	0.86
	.001




Table B.3 Pearson’s correlation coefficient between mobility scores for the entire parameter set and for only the parameters with a normal distribution.
	Sample
	Pearson’s correlation coefficient
	p-value

	Complete sample (n=62,981)
	0.93
	0.0008

	Respondents without motor vehicle in household (n=15,653) 
	0.92
	0.0004

	Respondents sharing motor vehicle with multiple adults (n=15,362)
	0.94
	0.0007

	Respondents sharing motor vehicle with one other adult (n=16,047)
	0.94
	0.0006

	Respondent who are the sole user of a motor vehicle (n=15,919) 
	0.92
	0.0009



Third, we assessed the impact of excluding two EoM parameters from the final set: trips per day, and activities per day. These parameters showed both high correlation with the composite mobility score (correlation coefficients of 0.57 and 0.42 respectively) and may be strongly shaped by respondent’s preferences rather than reflecting constraints on ease of movement. We subsequently assessed the mobility score values for the complete parameters set versus the limited set excluding these two parameters. The results shows that the inclusion of the two parameters lead to more contrasting values: respondents with limited car access have lower composite mobility scores, while respondents with higher levels of car access have higher composite mobility scores. While thus having distinct effects on the composite mobility scores for each distinct sub-sample, the values within each sub-sample and across the entire set of respondents are strongly correlated (Pearson’s correlation coefficient ranging from 0.95 to 0.98; Table B.4). In light of these results and given the extensive literature showing that disadvantaged persons perform less trips and activities, it was decided to keep both EoM parameters in the calculation of the composite mobility score.

Table B.4  Key statistics comparing the composite mobility scores based on the full parameter set versus the scores based on the limited parameter set (i.e., excluding trips per day and activities per day).
	
	Mean composite mobility score
	Pearson’s correlation coefficient
	p-value

	Sample
	Based on full 
parameter set
	Based on limited parameter set
	
	

	Complete sample (n=62,981)
	0
	0
	0.96
	0.0006

	Respondents without motor vehicle in household (n=15,653) 
	-2.68
	-2.15
	0.95
	0.0008

	Respondents sharing motor vehicle with multiple adults (n=15,362)
	-0.81
	-0.61
	0.95
	0.0007

	Respondents sharing motor vehicle with one other adult (n=16,047)
	0.81
	0.63
	0.98
	0.0001

	Respondent who are the sole user of a motor vehicle (n=15,919) 
	2.68
	2.19
	0.96
	0.0007



Finally, we conducted several analyses to determine whether to include respondents with zero trips (N=5,441; 8%) in the analysis. Including this small sub-sample of respondents would imply calculating their composite mobility score based on a very small set of EoM parameters (only the four travel frequency parameters). Analyses by socio-economic profile shows a statistically significant overrepresentation in this sub-sample of people over 65 years of age, with no or limited car access, with low education, without employment, and without a driving license. They also lived disproportionally in households with children (possibly because being member of a multi-adult households enables some adults to stay at home during the day of observation), with especially single-person households underrepresented among the excluded group (Table B.5). Especially the former set of characteristics suggests that constraints may have shaped the lack of trip-making among at least some respondents in this sub-sample. We subsequently analyzed the implications of including respondents with zero trips in the calculation of the composite mobility score. That is, we calculated the composite mobility score for all 68,424 respondents, while basing the score for respondents with zero trips solely on the four frequency parameters. The results show that including respondents with zero trips would ascribe a very low composite mobility score to these respondents, as expected (-3.92). More importantly, it would lead to a substantial increase in median composite mobility score for the sample who made at least one trip (Table B.5), implying that including respondents with zero trips might skew the results for the majority of respondents. Hence, it was decided to exclude respondents with zero trip from the analyses.

Table B.5  Key variables for respondents who conducted at least one trip versus respondents with zero trips.
[image: ]

Based on this set of tests, we decided to include all 17 EoM parameters in the analyses, while excluding respondents with zero trips during the observation period. The analyses in the paper are thus conducted for 62,981 respondents. 

image1.emf
Variable Variable type Respondents with 

at least one trip

Respondents with 

zero trips

p-value Chi 

square

N 62,981 5,443

Car access

Categorial variable

Respondents without motor 

vehicle in household

25.3% 27.8%

Respondents sharing motor 

vehicle with multiple adults

25.5% 29.6%

Respondents sharing motor 

vehicle with one other adult

24.4% 20.3%

Respondent who are the sole 

user of a motor vehicle

24.9% 22.3%

Gender

Categorial variable

Men 46.4% 47.8%

Women 53.6% 52.2%

Age

Categorial variable

18–34 18.3% 18.3%

35–44 17.8% 15.6%

45–54 17.2% 8.4%

55–64 18.5% 17.7%

65+ 28.1% 39.9%

Education

Categorial variable

Less than high school 32.3% 41.6%

High school 34.5% 27.3%

Academic 33.2% 31.1%

Sector

Categorial variable

Secular Jew 46.2% 47.1%

Religious Jew 18.6% 17.7%

Orthodox Jew 17.7% 19.1%

Arab 17.5% 16.0%

Employment status

Categorial variable

Employed (full/part time job) 77.5% 59.9%

Unemployed 14.1% 29.6%

Other (unknown, irrelevant) 8.9% 10.5%

Driving license

Categorial variable

Respondents holding a driving 

license

81.0% 59.9%

Respondents who do not hold 

a driving license

7.1% 28.3%

Unknown whether respondent 

holds a driving license

8.5% 7.4%

Irrelevant

3.4% 4.4%

Household type

Categorial variable

One-person households

31.4% 8.8%

Two-person households

29.0% 24.7%

Households consisting of 

single parent with children

6.4% 6.3%

Households consisting of two 

parents and their children

29.3% 54.8%

Households consisting of 

disabled person and assistant

3.9% 5.5%

Composite mobility score 

Mean

0.51 -3.92

Median

0.42 -3.92

<.001 17.89***

17.45***

0.16 0.078

<.001 18.61***

<.001 16.51***



0.003 6.03*

0.14 0.084

0.04 5.5*

<.001

<.001 17.45***


