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Abstract

This paper demonstrates some interdependencies between residential and work locations of working partners in households, and their influence on the choice of commuting mode. It was found that compact work locations of single-car dual-earners discourages car use in favour of train or bicycle use. Interaction was shown in dual-earner households with only one car: compact work locations reduce the likelihood of car use, but also increase the likelihood that the other partner will take the car. The same impact applies for second car owners, although this car is not always intended for commuting but simply as a luxury. 
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1.
Introduction

Increasing car use is a worldwide trend. The international literature discusses a whole series of factors that have contributed to the growth in car ownership and use in the past few decades, such as population growth, economic growth, more people holding driving licences, increasing participation of women in the workforce, more households, more singles, and more leisure activities outside the home (e.g. Banister et al., 2000). The increasing sprawl of housing and work is also cited as an important factor (Geurs and Van Wee, 2006), though other authors doubt this (Giuliano and Dargay, 2006). As for the Netherlands, although per capita growth in car use has remained small during the past decade, compared with other countries, the share of the car has increased at the expense of the bicycle and public transport (Susilo and Maat, 2006). 


In this paper, we focus on the commuting mode of the working partners in the household. It is assumed that commuting has a major impact on car use: although the distance covered in commuting is only 20 per cent of total mobility, if the car is used for work it is not at home for a large part of the day and therefore not available for other purposes. Moreover, many households buy their first or second car to travel to work. As a consequence, mode choice for commuting trips is a thoroughly researched aspect of travel behaviour. Furthermore, many studies have addressed the differences between male and female choice behaviour (Badoe and Miller, 2000; Sermons and Koppelman, 2001; Rosenbloom, 2006) as well as the interaction in dual-earner households (Timmer​mans et al., 1992; Badoe, 2001). However, the interdependencies between residential and work locations of the working partners in the household, and their influence on the commuting mode has not yet been investigated in much depth. Let us first discuss the role of household interdependencies and the role of locational characteristics.


The higher participation of women in the labour force, and hence the greater number of dual-earner households, has been a major influence on the overall pattern of mobility, including car use. Since 1996 the proportion of women in the workforce has increased with 21%, while the figure has stabilised for men (Statistics Netherlands, Statline, 2006). This has had the following effects on the growth of car travel. First, the total labour force has grown, with the result that more people are commuting. Second, in dual-earner households it is more difficult to coordinate residential and work locations, with the result that the partners' average commuting distances tend to be larger than those of single-earners. Third, dual-earner families have a complex activity pattern involving the need to combine tasks, i.e. to combine work with domestic tasks and, in case of children, taking them to and from school etc. The car offers more flexibility in dealing with such greater time pressure, and in many cases more complex travel patterns than other transport modes. Fourth, second cars are more often found in dual-earner households, with the result that car ownership is shifting from households to individuals (Maat and Timmermans, 2007), creating an additional incentive to use the car more. In dual-earner households which have ‘only’ one car, car allocation is an important decision and involves interaction between the two partners Various criteria may be relevant in this context, e.g. who works most hours, who works furthest away, or whose work location is most difficult to access using other modes of transport.

Mode choice has typically been addressed in terms of utility-maximizing behaviour, based travel time and expenses, with socio-demographic factors correcting for differences between travellers (Domencich and McFadden, 1975). One of the factors assumed to influence transport mode choice is land use. It is argued that the more compact the urban form, the shorter the distances to destinations on average, making it easier to travel on foot or by bicycle. Also, compact forms are favourable for more public transport because of the larger customer base. Lastly, owning and using a car is more expensive and more difficult in urban areas owing to congestion and parking problems. Research into the relationship between land use and mode choice shows that the characteristics of the residential location do indeed play a role (Frank and Pivo, 1994; Cervero, 1996a, 1996b, 2002; Badoe and Miller, 2000; Schwanen et al., 2001, 2004). After reviewing a large number of studies, Ewing and Cervero (2001) came to the conclusion that, of all travel behaviour variables, mode choice is the one influenced most by land use characteristics. Recently, however, it is increasingly argued that residential location choice may not be independent of commute mode choice (e.g. Schwanen and Mokhtarian, 2005; Bohte et al., 2007), nonetheless, the effect seems limited (Cao et al., 2007).
In addition, this paper puts forward the hypothesis that car use is influenced not only by the residential location but also by the destination location. It could even be argued that, in the context of commuting trips, the work location is no less important than the residential location (e.g. Cervero, 2002). A few examples will make this clear. A substantial proportion of jobs are located in urban centres, where commuters are faced with congestion and parking problems, thus reducing the likelihood of car use. Whether public transport is used depends on the distance that needs to be covered to connect with public transport at both ends. In this respect, the Dutch situation probably differs from that in other countries, as in many cases the bicycle is available to reach the railway station (Rietveld, 2000), but the last stage has to be covered on foot, suggesting the importance of accessibility of the work location by public transport. Research by Krygsman (2004) confirms that the last stage is shorter on average. Many offices and industrial estates are sited on the periphery of urban areas with inadequate public transport, hence more suited to car access.

To date, academic literature on travel behaviour has increasingly given attention to gender differences and interdependencies within the household (see for an overview Rosenbloom, 2006). Badoe (2002) formulated a mode choice model at the level of households in which he developed the idea that the working partners try to minimise the combined total disutility of their commuting. Instead of mode choice he used the term ‘modal bundle’. Borgers and Timmermans (1992, 1993) also found gender-differences between spouses in dual-earner household between the residential location and the job location in residential choice decisions. The present authors are, however, not aware of any studies that examine the effect of characteristics of the residential and work location on household transport mode choice in the context of the commuter trip.

This paper therefore examines the extent to which land use factors relating to the residential and work location affect the household car use decision in the context of commuter trips. Households have three options. First, the household does not have a car so they cannot opt for car use (at least in the short term, as they may decide to purchase a car in the longer term; Maat and Timmermans, 2006a). Second, the household has two working partners but only one car, thus restricting car use for commuting: the household therefore has to decide which partner needs the car most or derives the most benefit from it. Third, the household has at least as many cars as working partners (i.e. singles and single-earners with one car, and dual-earners with two cars), so it has most flexibility to decide whether to opt for the car as the commuting mode.

The paper is organised as follows. The ensuing section describes the data on which the empirical analysis was based. This is followed by three sections setting out the results. First, the modal choices of single and dual-earners are analysed, taking into account the impact of the residential and workplace neighbourhood. Then, it is analysed which partner gets the car in dual-earner households with only one car, while it is finally analysed how modal choice is determined in the case of individual ownership in dual-earner families. The paper ends with conclusions and a discussion.

2.
Data and method

This paper is one in a series of studies requiring detailed travel data and geographical positioning at a low level of scale. As the Dutch Travel Behaviour Survey does not provide sufficient detail, a special survey was carried out in the north wing of the Randstad in 2000. This region has a wide variety of urban forms, including the cities of Amsterdam and Utrecht, surrounding suburbs, a number of medium-sized and smallish towns and a few villages in the rural areas. The Amsterdam region is more densely populated and employed than the Utrecht region. One city, Almere, is a large polycentric ‘new town’, situated on an island of reclaimed land, and consequently somewhat isolated. A more detailed description is provided in Maat and Timmermans (2006).

The survey was conducted among individuals in households. For this study, the unit of analysis was the household, therefore, we selected adults in complete households, i.e. single-person households and households of cohabitees and married couples in which both partners completed the questionnaire. As households were differentiated between men and women, a further selection was made by man-women relationships. Although the entire survey involved just under 3,000 respondents, the work location was only known for 1,630 of them. After selecting for complete households, 1,222 respondents, representing 738 households were left for further analysis. Table 1 shows the breakdown into non-earners, single-earners and dual-earners and the main choice for commuting.

< table 1 about here >

The focus of analysis in this paper is on the main mode. To that effect, the following operational decision involving an assumed hierarchy was made. If commuting mainly involved walking or the bicycle, it was coded as slow mode; if the car was used, the main mode was the car if the train was used, it was considered the main mode; if and any cycle or car use is regarded as connecting up with the train; the remaining modes, including other public transport and mopeds, are categorised as ‘other’. Also, we take the mode that is most commonly used, i.e. we ignore the fact that some commuters do not use the same mode for all their commuting trips, for example, using the car in the winter and the bicycle in the summer. 

The urban form indicators were developed as urban level, urban density and distance from a railway station. The urban level indicates whether the home is in a core city, a suburb or an area with a low level of urbanization. This indicator was calculated only for residential locations. The other variables were calculated for both the residential and work location, that is to say, for both work locations in the case of dual-earners. Urban density was measured at three levels of geographical scale, namely within a respectively 400-metre, 2.5-kilometre and 10-kilometre radius of the residential or work location: we refer to these as micro, meso and macro scale respectively. Distance from a railway station was treated as a continuous variable. In addition, a number of variables were constructed to represent the dependencies within dual-earner households: longest working weeks, longest commuting distance and longest distance from the work location to the nearest railway station.

The analyses used multinomial logistic regression models. The parameters were expressed as odds ratios, that is, for example, the probability of an individual travelling by bicycle compared to travelling by car (the latter is the reference category). If the odds ratio is higher than 1 the probability of the bicycle is higher, and vice versa. The pseudo R² shown is based on Cragg and Uhler and is comparable to an R² value in linear regression.

3.
Modal choice

In this section we examine the differences between the modal choices of single and dual-earner households and the effect of spatial characteristics of their residential and work locations on their transport mode choice. First, we present some cross-tabulations between modal choice and the factors under consideration. For the purpose of this section, modal choice is shown as the main mode for commuting trips, for the two sexes separately.

< table 2 about here >


As Table 2 shows, on average men are more likely to use the car for commuting, whereas women are slightly more likely to the bicycle. This is even more true for couples (cohabiting or married) than singles, correlated to higher car ownership among couples (see Maat and Timmermans, 2007a). The table also shows the distribution by earners. Male single-earners opt to go by car in more cases than female single-earners, though interestingly the main alternative choice for men is cycling and rail for women. The proportion of dual-earners who opt for using the car is markedly lower: one of the partners is obliged to use a different mode of transport. Cycling is more often the alternative for female dual-earners, however because on average they live much closer to their work than their male partners.

The table also shows that car ownership is related to car use. Single-car households tend to use the car for commuting less than those with two or more cars. It is generally the case that the second car has been purchased for commuting as the higher car ownership among dual-earners indicates. Another interesting point is that the second car is used more as an alternative to public transport than to cycling. There is also variation in commuting distances: as known from the literature (e.g. Plaut, 2006), men commute larger distances than women, and the largest distances are travelled by train, while the shortest ones obviously by bicycle (few people commute on foot). The partner who commutes the largest distance is more likely to take the car.


Modal choice varies substantially in relation to spatial and travel characteristics. The higher the urban level, the lower car use; the situation is reversed in the case of public transport, and cycle use displays a dichotomy between core cities and elsewhere. Table 2 confirms this, based on average density of residential and work locations broken down by modal choice. As we might expect, people’s modal choice is determined more by work location than residential location. In low-density residential areas the availability of connecting transport is less, but in many cases the distance can easily be covered by bicycle. At the destination station, on the other hand, there is usually no bicycle available. Consequently, a good public transport connection, or work within walking distance is of the utmost importance, otherwise the car is a better alternative. This relationship is also evident from the average distance to the railway station, in the sense that commuters accept a much larger distance from home to the station than from the station to work (see Krygsman, 2004). In case of all groups, car commuters commute the largest distances, followed by cyclists and other modes of transport, and rail commuters live or work closest to the station.

< table 3 about here >


It goes without saying that the above results are merely indicative and do not reflect the various relationships. Table 3 shows which variables significantly affect the choice of commuting mode in a series of multinomial logistic regression models. Each model compares the four categories of the dependent variable, main commuting mode. The car is the reference category, i.e. the parameters for the other modes are relative to the car. Thus each model comprises parameters for rail, cycle and ‘other’ transport. As the latter is a heterogeneous residual category it was decided not to show it in the tables. Models were estimated for single-earners, dual-earners and single-car dual-earners, both for men and women separately. It was decided not to include the number of earners and cars per household as dependent variables because the difference in interaction between men and women is not measured if ‘only’ one car is available. The pseudo R², the proportion of explained variance, is satisfactory with values in the 30s for models of women and in the 40s for those of men (evidently men have a pattern that varies with a smaller number of factors).


The model makes it clear that commuting mode varies with both socio​demographic and spatial variables. Interestingly, where dual-earner households have children under the age of six, men are more likely to take the train instead of the car, whereas the situation is reversed for women. It may be that they are more often responsible for taking the children to school or day centre on their way to work, for which purpose the car is a flexible mode of transport (Maat and Timmermans, 2006). Higher income increases the probability that car travel will be preferred to cycling, related to the longer travelling distances in the higher income groups. The distance has a clear influence on interaction within the family: where women commute the longest distances they are more likely to take the train in preference to the car, whereas the opposite is true of men. In the case of single-car dual-earners women are more likely to take the car instead of the bicycle, whereas men are more likely to take the bicycle.


Residential density is only significant in case of single-earners: the higher the density, the higher the probability that men will use the train and women the bicycle. The decreasing probability of car use with higher density is in line with compact city theory, and the difference between men and women can again be explained by men’s larger commuting distances on average. Increasing distance from the station, logically, relates to decreasing probability of rail use.


The expected effects on compactness of work location are only significant in the case of single-car dual-earners: here men are more likely to opt for the train or bicycle in preference to the car, but at the same time this results in women tending to opt for the car instead of the bicycle. Similarly, more compact work locations for women encourage higher cycle use, which goes hand in hand with lower cycle use on the part of their male partners. Lastly, the parameters confirm that increasing distance from the station reduces the probability of using the train in favour of the car.

4.
Dual-earner households with one car

As regards interaction within the household, the most interesting question is what factors determine which partner takes the car to work. In single-car single-person households and two-car couples cars are individually owned, so the question does not apply. If a couple has ‘only’ one car (as is the case with the majority of couples), however, there is demand for the car from both partners, and especially if both of them go out to work, there is likely to be some deliberation or negotiation about their commuting trips. We therefore assume that characteristics of both partners’ employment status and commuting trips determine who gets the car. It is conceivable that the principal breadwinner, i.e. the partner who works the most hours per week, will get the car. Or the partner who travels the longest distance may have a better chance of getting it, as work is less likely to be within cycling distance. Another obvious possibility is that the car will be available to the one who works at a location that has poor access by other modes of transport (the previous section provides indications of this). Lastly, it is often assumed that the partner who is responsible for taking the children to and from school etc. before and after work stands to gain most from using the car.


The sample group was selected as follows. The total sample comprised 738 households, 341 of them dual-earners, 204 of these being single-car households. In some households both partners used the car, possibly travelling together or working part-time and taking it in turns to use the car. As this latter category did not fit in with the analytical method employed, these households were not included in the analysis. This left 191 single-car dual-earner households, 89 of them where the car remained at home, and 55 and 47 where men and women respectively took the car to work.

< table 4 about here >

< table 5 about here >


The descriptive Table 4 shows that men are more likely to take the car than women unless there are small children. Partners who work more days or commute longer distances are also more likely to use the car for commuting. Households where both partners leave the car at home live on average in more compact residential areas and closer to the station. In the case of men who take the car to work their partners’ work locations are more compact. Conversely, where women take the car it is even more likely to be the case that their partners work in a compact location (evidently women only get the car if their partners simply do not need it). Contrary to expectation, however, there is hardly any difference in the distances from the destination station.


Multinomial logit models were again estimated to test the relationships. Table 5 shows two models. The first explains 32% of the variation, showing the probabilities of men and women respectively taking the car in relation to a reference category where they both leave the car at home. The likelihood of the man taking the car is lower if there are small children in the household. As men’s commuting distances increase, the probability that they will take the car also increases. It is somewhat confusing, however, that the probability of the woman taking the car also increases, the longer their partners’ commuting distances. This may be due to the fact that men tend to cover longer distances – and as was mentioned before, the largest distances are on average travelled by train. Another relevant finding, lastly, is that the likelihood of getting the car increases for both partners as the compactness of the work location decreases. To check the influence of some other variables, a model was also estimated (not depicted here) involving the longest working hours, the largest commuting distance, the highest density of work location and the largest distance between station and work, but it did not explain the variation so well.


The second model examines the probability of the woman getting the car in relation to a reference category where the man gets it. This more limited model explained the variation somewhat better (39%), despite the fact that it only contained two significant parameters. Nonetheless there is clearly interaction going on: not only do more compact work locations for women reduce the likelihood of getting the car; conversely, more compact work locations for men increase the likelihood that their partners will take the car.

5.
Dual-car households

We would expect to find different patterns in dual-earner families where both partners have cars, as they do not need to negotiate. It is reasonable to assume that the second car will have been purchased for commuting, especially in families with young children, where time is a scarce commodity. The number of respondents available for the analysis was only 98 households, so caution is called for here.

Somewhat surprising is the fact that both partners use cars for commuting in under half of these households, and only one partner uses the car for commuting in over a third of cases. The model (Table 6) examines the use of one or two cars in relation to a reference category where no car is used. The explanatory value is satisfactory, with a pseudo R² of 44%, although only a small number of variables are significant. Contrary to expectation, the probability of both partners using cars decreases if there are young children. A cautious explanation is that young mothers are more likely to have part-time jobs nearby, i.e. within cycling distance, so a second car is a luxury that these households can afford, not a necessity. The main influence is the man’s work location: the more compact this is, the higher the probability that one or both cars will not be used.

6.
Conclusions and discussion

To date only a few studies have analysed the dependencies in households regarding car use. We have done this for car ownership in an earlier paper (Maat and Timmermans, 2006). The present paper puts forward the thesis that mode choice for commuting depends, among other variables, on the partner’s employment status, the distances involved and spatial characteristics. We hypothesised that it is not only the residential location that influences car use, so do characteristics of the work location.

The analysis was conducted at the household level, with households broken down in terms of employment status and car ownership. As regards employment status they were single and dual-earners, and a distinction was made in each case between male and female partners. Car ownership was broken down into households with no car, single-car households (who need to decide who will use the car if both partners go out to work), and households where both partners go out to work and each has a car (who therefore have complete freedom to decide whether or not to use the car for commuting). The analytical technique used was multinomial logistic regression.

First we examined the choice of commuting mode for single and dual-earners. A positive relation was found between income and car ownership with the probability of car use, in line with other studies. More interestingly, dependencies can be demonstrated within dual-earner households. If there are children under the age of six, men are more likely to take the train instead of the car, whereas the opposite applies to women. This points to the fact that women are more often responsible for taking the children to school or day centre in combination with their commuting trips, for which purpose the car is the most flexible mode of transport (Maat and Timmermans, 2006). The distance also influences interaction within the family: women who commute the longest distances are more likely to take the train in preference to the car, whereas the opposite is true of men. In the case of single-car dual-earners women are more likely to take the car instead of the bicycle, whereas men are more likely to take the bicycle. Residential density is only significant in the case of single-earners: the higher the density, the higher the probability that men will use the train and women the bicycle, in line with compact city theory. The expected effects of work location are only significant in the case of single-car dual-earners: the more compact one partner’s work location, the greater the likelihood that he or she will opt for the train or bicycle, which however enables the other partner to opt for the car. In other words, leaving the car at home makes it available to the other partner.


We then analysed what factors determine which partner takes the car to work in dual-earner households with ‘only’ one car. This involved first estimating the probability that men or women will take the car in relation to the probability that it will be left at home. In the next model we estimated the probability of car use by women vis-à-vis their partners. We again found that having small children in the household reduces the probability that men will go by car, whereas longer commuting distances increase this probability. The likelihood of women taking the car also increases, the longer the partners’ commuting distances, however. This may be due to the fact that men tend to cover longer distances, for which they use the train. Both models again confirmed that a compact work location discourages car use. Also, there is clearly interaction going on: not only do more compact work locations reduce the likelihood of car use, at the same time they increase the likelihood that the other partner will take the car.


Lastly, the question remains whether individual car ownership among dual-earners is due to the desire of both partners to use cars for commuting. Surprisingly, both partners use cars for commuting in under half of these households, and only one partner uses the car for commuting in over a third of cases. Furthermore, the model estimation shows that the probability of both partners using cars decreases if there are young children. A cautious explanation is that young mothers are more likely to work within cycling distance. The findings suggest that the second car is by no means always intended for commuting but simply as a luxury that these households can afford as an extra car. The influence of work location, on the other hand, is again in line with expectations: the more compact it is, certainly in the case of men, the higher the probability that one or both cars will not be used.


All in all, the study demonstrates that the relation between car use and the built environment is fairly complex, for one thing because there are clearly dependencies between the partners in households. They decide who most needs the car given the accessibility of the work location, in terms of the distance to or compactness of that location, or how far it is from the destination station. It also emerges that if the household includes young children, and thus generates more complex activity patterns, female partners are more likely to use the car for commuting.

These results provide some worthwhile and interesting ideas when developing policies to reduce car use. Attempts could be made to site facilities for small children closer to commuting routes. Some caution is called for in the case of schools, however, as it goes without saying that it is always preferable to site these as close as possible to homes, so that children can walk or cycle there by themselves as early as possible. The best option for planning policy, though, is to ensure that work locations are designed more compact and easily accessible by bicycle and public transport– which is all too often not the case. It is also much more attractive from the point of view of quality of life to increase the density of work locations rather than residential locations.
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TABLE 1
Commuting modal choice per status in the household type 

	working type
	train
	car
	bicycle
	other
	total

	single man
	16
	22
	23
	14
	75

	single woman
	27
	37
	41
	26
	131

	male single-earner
	6
	47
	25
	4
	82

	female single-earner
	5
	10
	3
	3
	21

	male dual-earner
	77
	134
	108
	22
	341

	female dual-earner
	53
	123
	134
	31
	341

	total working households
	 
	 
	 
	650


TABLE 2
Commuting modal choice divided over explaining factors

	 
	 
	man
	 
	 
	 
	 
	woman
	 
	 

	 
	 
	train
	car
	bicycle
	other
	 
	train
	car
	bicycle
	other

	car ownership
	
	
	
	
	
	
	
	
	

	
	no car
	31%
	1%
	46%
	22%
	
	31%
	2%
	43%
	24%

	
	one car
	22%
	40%
	33%
	5%
	
	16%
	36%
	38%
	11%

	
	more cars
	9%
	66%
	19%
	6%
	
	8%
	63%
	25%
	4%

	
	
	
	
	
	
	
	
	
	
	

	longest commuting distance
	
	
	
	
	
	
	
	
	

	
	man
	25%
	46%
	24%
	4%
	
	10%
	35%
	46%
	9%

	
	woman
	7%
	32%
	52%
	9%
	
	27%
	38%
	24%
	10%

	
	equal
	6%
	56%
	22%
	17%
	
	6%
	50%
	33%
	11%

	
	
	
	
	
	
	
	
	
	
	

	longest working week
	
	
	
	
	
	
	
	
	

	
	man
	19%
	44%
	31%
	6%
	
	14%
	36%
	43%
	8%

	
	woman
	25%
	31%
	34%
	9%
	
	23%
	40%
	26%
	11%

	
	equal
	19%
	44%
	31%
	6%
	
	18%
	38%
	33%
	12%

	
	
	
	
	
	
	
	
	
	
	

	urban level
	
	
	
	
	
	
	
	
	

	
	core
	22%
	28%
	42%
	8%
	
	19%
	24%
	45%
	12%

	
	suburb
	19%
	50%
	23%
	8%
	
	17%
	39%
	31%
	13%

	
	rural
	14%
	53%
	25%
	8%
	
	7%
	73%
	13%
	7%

	
	
	
	
	
	
	
	
	
	
	

	residential indicators (average)
	
	
	
	
	
	
	
	
	

	
	residential density
	0.14
	0.10
	0.14
	0.12
	
	0.15
	0.10
	0.14
	0.15

	
	distance to railway station
	1.38
	2.55
	1.93
	2.60
	
	1.25
	2.44
	1.75
	2.65

	
	
	
	
	
	
	
	
	
	
	

	workplace indicators (average)
	
	
	
	
	
	
	
	
	

	
	density, man
	0.24
	0.12
	0.20
	0.20
	
	
	
	
	

	
	density, woman
	
	
	
	
	
	0.20
	0.11
	0.16
	0.19

	
	distance to railway station, man
	0.12
	0.20
	0.20
	0.15
	
	
	
	
	

	 
	distance to railway station, woman
	 
	 
	 
	 
	 
	0.12
	0.20
	0.16
	0.18


TABLE 3
Logistic models of car modal choice

	
	
	single earner
	
	dual earners
	
	dual earners, one car

	
	
	man
	
	woman
	
	man
	
	woman
	
	man
	
	woman

	 
	 
	train
	cycle
	 
	train
	cycle
	 
	train
	cycle
	 
	train
	cycle
	 
	train
	cycle
	 
	train
	cycle

	Socio-ecomomic indicators
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Household type: couple
	
	
	
	
	0.24
	
	
	
	
	
	
	
	
	
	
	
	

	
	Children below 6
	
	
	
	
	4.27
	
	2.58
	
	
	0.80
	
	
	3.29
	
	
	0.33
	

	
	Household age
	
	1.06
	
	
	1.08
	
	1.05
	
	
	0.99
	
	
	
	1.08
	
	
	

	
	Income: high
	
	
	
	
	
	
	
	0.53
	
	
	0.65
	
	
	
	
	
	

	
	Single family dwelling
	
	0.38
	
	
	
	
	
	0.58
	
	
	1.04
	
	
	0.49
	
	
	

	
	Woman higer commuting distance
	
	
	
	
	
	
	0.25
	
	
	2.66
	
	
	0.17
	4.82
	
	
	0,31

	Residential spatial indicators
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Density
	224.02
	
	
	
	140
	
	
	
	
	
	
	
	
	
	
	
	

	
	Distance to railway station
	0.85
	
	
	
	
	
	0.98
	
	
	0.98
	
	
	
	
	
	
	

	Workplace spatial indicators
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	Density. man
	
	
	
	
	
	
	
	
	
	
	
	
	1.07
	1.06
	
	
	0,98

	
	Density. woman
	
	
	
	
	
	
	
	
	
	
	
	
	
	0.96
	
	
	1,08

	
	Distance to station. man
	0.45
	
	
	
	
	
	0.68
	
	
	0.85
	
	
	
	
	
	
	

	
	Distance to station. woman
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	0.54
	

	Pseudo R-square
	0.44
	 
	 
	0.32
	 
	 
	0.41
	 
	 
	0.32
	 
	 
	0.48
	 
	 
	0.36
	 


TABLE 4
Descriptive: which partner uses the car for commuting in dual

earner households with one car

	
	neither of both
	man
	woman
	total

	children below 6
	
	
	
	

	
	no
	44%
	33%
	23%
	135

	
	yes
	52%
	20%
	29%
	56

	high income
	
	
	
	

	
	no
	45%
	31%
	25%
	101

	
	yes
	49%
	27%
	24%
	90

	urban level
	
	
	
	

	
	core
	52%
	25%
	23%
	83

	
	suburban
	43%
	32%
	24%
	99

	
	rural
	33%
	22%
	44%
	9

	
	
	
	
	
	

	avarage household age (years)
	44
	39
	41
	42

	
	
	
	
	
	

	partner with longer work week
	
	
	
	

	
	man
	52%
	27%
	21%
	122

	
	woman
	50%
	17%
	33%
	18

	
	equal
	33%
	37%
	29%
	51

	
	
	
	
	
	

	partner with longer commuting distance
	
	
	

	
	man
	46%
	31%
	24%
	127

	
	woman
	48%
	25%
	27%
	56

	
	equal
	50%
	25%
	25%
	8

	
	
	
	
	
	

	Density 
	
	
	
	

	
	residential
	0.12
	0.12
	0.11
	0.12

	
	workplace man
	20.33
	11.25
	23.61
	18.52

	
	workplace woman
	15.85
	16.96
	7.95
	14.22

	Distance to railway station (km)
	
	
	
	

	
	residential
	1.73
	2.41
	1.99
	1.99

	
	workplace man
	1.66
	1.59
	1.51
	1.60

	
	workplace woman
	1.56
	1.91
	1.91
	1.75


TABLE 5
Logistic models: which partner uses the car for commuting in dual

earner households with one car

	
	Model I
	
	Model II

	 
	man
	
	woman
	
	
	woman
	

	Children below 6
	0.47
	*
	1.12
	
	
	1.95
	

	Household age
	0.94
	**
	0.98
	
	
	1.04
	

	Commuting distance man
	1.02
	**
	1.02
	**
	
	1.00
	

	Commuting distance woman
	1.01
	
	1.01
	
	
	1.01
	

	Residential density
	1.98
	
	0.84
	
	
	1.28
	

	Workplace density. man
	0.94
	**
	1.01
	
	
	1.07
	**

	Workplace density. woman
	1.00
	 
	0.92
	**
	 
	0.91
	**

	Pseudo R²
	0.32
	
	
	0.39
	


Model I: reference category = none of the partners

Model II: reference category = man

significance: * p < 0.10; ** p < 0.05; *** p < 0.01

TABLE 6
Logistic model: number of cars used for commuting in two earner

households with two cars

	 
	one car
	
	both cars
	

	Children below 6
	0.52
	
	0.20
	*

	Household age
	0.98
	
	0.89
	**

	High income
	1.95
	
	3.23
	

	Commuting distance man
	1.01
	
	1.00
	

	Commuting distance woman
	0.99
	
	1.03
	

	Residential density
	0.00
	*
	0.00
	

	Workplace density. man
	0.97
	*
	0.93
	**

	Workplace density. woman
	1.01
	 
	0.96
	 

	Pseudo R²
	
	0.44
	
	


Reference category = none of the cars is used for commuting

significance: * p < 0.10; ** p < 0.05; *** p < 0.01
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