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A B S T R A C T
Household car ownership does not necessarily reﬂect the access to use car, especially if there are more licenced
household members than cars in the household. The research questions are: 1) Do men and women aged
18–64 years with driving licence and living in households with at least two adults, children and a car state
the access to use a car as a driver in their trips differently? 2) How much do these men and women use car
and other modes in their trips in relation to stated access to a car as a driver? 3) How does the stated access
to use a car affect the average daily trip frequency, travel time and trip lengths? and 4) Are there differences
in household income or work status between men and women aged 18–64 years with driving licence and living
in households with at least two adults, children and a car who state the access to use a car as a driver in their
trips differently? The results indicate that men have access to the household car more often than women. The
stated access to use car is reﬂected in trip modal share and in some cases trip frequencies, travel time and trip
lengths. The results suggest that objective indicators for mobility possibilities, such as car ownership and driving licence ownership, should be supplemented with subjective indicators about mobility options. Beneath the
objective indicators may lie groups of people who are measured to have better options for mobility than they
actually have.

1. Introduction
Car ownership is often presented at a household level, and it does
not actually express whether the household members have access to a
car (Scheiner and Holz‐Rau, 2012a). Inequalities between household
members in access to a car may lead to a situation, where the household car is primarily accessible to one member of the household,
and the other members may only occasionally have access to the car.
Policymakers have generally accepted that car ownership is an adequate variable for analysing income effects on travel behaviour (Lucas
et al. 2016), but household car ownership is not necessarily related to
access to use car. This paper studies access to a car as a driver between
men and women with a driving licence and living in households with
one car, children and at least two adults. This paper studies whether
there are gender differences in access to a car as a driver among people
living in similar households, and if these differences reﬂect to modal
split, daily trip frequencies, daily travel time or daily trip lengths.
Car deﬁcient households can be deﬁned as households that have
fewer cars than drivers (licenced adults) (Anggraini et al., 2008;
Scheiner and Holz‐Rau, 2012a, 2012b). Other term often used for

car deﬁcient households is low car households (Delbosc & Currie,
2012). The idea of car deﬁciency is applied in this paper, but since
the data we use does not provide information about the respondent’s
spouses or the driving licence ownership of the possible spouses, we
can’t be sure whether the households studied in this paper really are
car deﬁcient.
Based on Finnish National Travel Survey 2016 (NTS), the research
questions we seek to answer are: 1) Do men and women aged
18–64 years with driving licence and living in households with at
least two adults, children and a car state the access to use a car as
a driver in their trips differently? 2) How much do these men and
women use car and other modes in their trips in relation to stated
access to a car as a driver? 3) How does the stated access to use a
car affect the average daily trip frequency, travel time and trip
lengths? and 4) Are there differences in household income or work
status between men and women aged 18–64 years with driving
licence and living in households with at least two adults, children
and a car who state the access to use a car as a driver in their trips
differently? The framework for the analyses in this paper is presented
in Fig. 1.
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methods used in the analyses. Then we present the results and ﬁnish
the paper with discussion and conclusions on the ﬁndings.

Car deﬁcient households have received only limited attention in literature. In particular, the implications of car deﬁciency for household
travel are yet unanswered, and only little is known about the travel
outcomes of car deﬁcient households. (Blumenberg et al., 2018)
According to Delbosc and Currie (2012), a household’s decision on
the number of cars can be one of the most important inﬂuences on
their travel behaviour. This research contributes to ﬁlling this research
gap in Finnish context. The focus of this study is on travel behaviour
presented using modal split, trip numbers, travel time, and trip lengths
in car deﬁcient households between the household adults who state
that they have access to the household car always or almost always
and those who have access to the car only sometimes.
Traditional variables such as household car ownership, driving
licence ownership and income can be used to evaluate mobility
options. Life events may have an impact on the travel behaviour of
individual household members, but not necessarily the same impact
on all the members of the family (Oakil, 2016). According to Oakil
(2016), the impact may be signiﬁcantly different between men and
women. In this paper, we analyse men and women in similar situations, with small children or only older children, in order to decrease
the impact of different life situations on travel behaviour. However,
people with same attributes may still perceive their mobility possibilities differently. This paper contributes to research on stated mobility
possibilities and revealed travel behaviour. As we analyse men and
women living in two types of families, we can assess how the stated
access to use a car as a driver reﬂects to travel behaviour. The stated
access to use car as a driver is related to the mobility possibilities
inside households, which is an aspect measures such as household
car ownership cannot express (Scheiner and Holz‐Rau, 2012a). This
paper also contributes to recognising gender differences in stated
access to use a car as a driver and revealed mobility among people living in similar households.
This paper is organized as follows. First, we provide background for
the research and the analyses. Second, we present the material and

2. Theory
2.1. Access to car
2.1.1. Car ownership and car access
Car ownership has become very widespread since car offers great
beneﬁts in terms of e.g. mobility, freedom and self‐esteem (Morris
et al., 2020). Car ownership is often studied form a household perspective, where households are treated as individuals who act jointly on
behalf of the household. This approach masks inequalities inside
households in regards to access to scarce goods such as cars. If car
ownership is presented as a household level variable, it does not take
into account whether the car is accessible to all the household members equally. (Scheiner & Holz‐Rau, 2012a) Morris et al. (2020) found
that the lack of access to a car is a real disadvantage in terms of activity
participation in a world designed around car travel. According to
Blumenberg et al. (2018), car deﬁcient households have different travel patterns with smaller total trip lengths, fewer trips, and more use of
public transport. Car deﬁcient households are also more likely to have
lower income. (Blumenberg et al., 2018).
Without access to a car, one must rely more on walking and public
transport, which are low‐speed modes. If travelling takes more time, it
will shrink the geographic activity space, and thus restrict the variety
of possible activities to participate in. (Morris et al., 2020) Therefore,
access to a car is an important aspect in determining the activity space
of men and women (Gil Solá, 2016). According to Anggraini et al.
(2008), it is a common ﬁnding that women use slower transport modes
more often than men. In Finland, Salonen and Toivonen (2013) studied travel time by different travel modes in Greater Helsinki area. The
results showed that differences in car and public transport travel times
are notable (Salonen & Toivonen, 2013), which suggests that in

Fig. 1. Framework for the analyses in the paper.
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Delbosc and Currie (2012) focused on mobility and travel behaviour in car deﬁcient households in Melbourne, Australia. They analysed involuntary and voluntary car deﬁciency and concluded that
the ones living voluntarily in car deﬁcient households did not experience restrictions in their mobility unlike the ones living in car deﬁcient
households involuntarily. The ones living voluntarily in car deﬁcient
households lived in areas with more transport alternatives, thus being
less car dependent (Delbosc & Currie, 2012). Many studies, such as Lai
and Chen (2011) Tyrinopoulos and Antoniou (2008), and
Moniruzzaman and Páez (2012), suggest that modal choice can be
affected by the presence of alternatives of good quality. The presence
of public transport with good quality could explain why some households are car deﬁcient voluntarily and do not suffer disadvantages in
mobility due to car deﬁciency.

Finland the users of public transport are likely to use more time on travel than the users of car.
Since travelling is related to activity participation, travel is often
associated with greater well‐being and life satisfaction (De Vos et al.,
2013), which is why it is important to recognise if there are gender differences in car access in households. Car travel is more positively associated with life satisfaction than travelling with public transport
(Morris et al., 2020), which is why unequal access to a household
car may also affect well‐being and life satisfaction unequally among
household members.
2.1.2. What affects car access?
Scheiner and Holz‐Rau (2012a) studied who gets to use the only car
in the household, which conditions increase the chances for one of the
two partners to get car access, and which role do gender structures
play in this context. They found that being responsible for household
work increases chances of getting access to the car, and that bearing
responsibility for employed work has a stronger effect on car access
than being responsible for household work. Thus, the results indicate
that economic power is more important than social roles. The results
also indicate that bearing responsibility for employed work has a
greater effect on car access as a driver for men than for women.
(Scheiner & Holz‐Rau, 2012a) However, Scheiner and Holz‐Rau
(2012b) conclude that participating in employed work doesn’t systematically affect car use more strongly than participating in household
work. Blumenberg et al. (2018) did comparisons between partners in
car deﬁcient households regarding time spent on work‐related activities outside home. They conclude that the one who spends more time
working and potentially earns more gets to use the household car more
regardless of their gender. (Blumenberg et al., 2018).
Oakil (2016) studied the effects of life events such as birth of the
ﬁrst child, divorce, residential relocation and employer change on gender differences in car access. According to Oakil (2016), access to a car
is dependent on a negotiation process within a household, and the
trend is towards getting more and more access to a car after life events.
Oakil (2016) concludes that unobserved attributes, such as attitudes,
can explain women’s decision of getting full‐access to a car better,
whereas age, household type and work characteristics can largely
explain the decision of men to acquire full‐access to a car. According
to a study by Vance and Iovanna (2007), having fewer cars than drivers available in the household reduces women’s car use disproportionately, which suggests that there are household inequalities in
access to use car. However, Blumenberg et al. (2018) found that
women have more access to the household car than their male partners
in car deﬁcient households in the U.S..

2.2.2. Reasons for gender differences in car use
Scheiner (2014) presents three reasonings for expected gender differences in mode choice. First, men and women are expected to have
different activity patterns and trip purposes. Secondly, mode choice
is linked with trip distances, and some studies argue that women’s jobs
are geographically more evenly distributed than male‐dominated jobs.
This might result in shorter commute trips for women which decreases
car dependency. Thirdly, the transport modes can have different symbolic meanings to men and women. (Scheiner, 2014) According to Gil
Solá (2016), men and women have different everyday lives in regards
to their experiences, opportunities, and desires. The differences inﬂuence the mobility patterns and perceptions of everyday mobility of
men and women (Gil Solá, 2016).
Scheiner and Holz‐Rau (2012a, 2012b) present four hypotheses on
gender differences in travel behaviour – economic power hypothesis,
social roles hypothesis, preference hypothesis and patriarchy hypothesis. The economic power hypothesis highlights gender differences in
economic resources, while the social roles hypothesis states that
women take on household and family responsibilities limiting their
economic independence. The preference hypothesis studies the effect
of gender on attitudes and norms based on preference, and the patriarchy hypothesis highlights gender speciﬁc patriarchal power relations
that may operate beyond economic structures (Scheiner & Holz‐Rau,
2012a, 2012b). All of these hypotheses can affect who has control over
household resources and gets to use the car (Scheiner & Holz‐Rau,
2012b).
When studying work‐travel inequalities in households, Gil Solá
(2016) identiﬁed three distinctive gender contracts in households:
the traditional gender contract, the gender‐equal contract, and the
mixed gender contract. Traditional gender contracts prioritize men’s
activity space and restrict women’s activity space, while in households
with gender‐equal contracts the activity spaces are equivalent for the
women and men. The mixed gender contract leads, in turn, to equal
or unequal opportunities depending on how the contract is negotiated
and renegotiated (Gil Solá 2016).

2.2. Car use among men and women
2.2.1. Car use, car access and gender
Car use has been found to depend on access to a car and to increase
as the number of cars in the household increases (Bergstad et al.,
2011). A car can have a symbolic or affective meaning beyond utilitarian transport function. If a person has high car pride, they might be
more likely to use a car due to its symbolic value. (Moody & Zhao,
2020).
According to Oakil (2016), many studies report gender differences
in travel behaviour, and Polk (2004) suggests that gender should be
used as a factor in car use research. Scheiner and Holz‐Rau (2012a)
state that signiﬁcant gender differences in car use as a driver have
been found e.g. in the USA, Sweden and Germany, and the differences
can’t be explained only by gendered access to a car. Women who have
access to a car have been found to use public transport more than men,
and modal choice could be due to existing ecological norms, sustainability goals, and to less established car use habits. (Scheiner and
Holz‐Rau, 2012a).

2.2.3. Other factors affecting car use
According to Bergstad et al. (2011), car use is higher among households with children than households without children and is found to
increase with income and employment. Men are also found to drive
more than women. (Bergstad et al., 2011; Gil Solá, 2016) Best and
Lanzendorf (2005) found evidence that being a parent reduces the
odds of car use among women but increases the use of car among
men in Germany. According to Gil Solá (2016), car use has been found
to be positively correlated to mothers’ nursing their children, which
results in smaller differences in car trip frequencies and distances
between men and women living in households with children compared
to households with no children (Gil Solá, 2016). Maat and
Timmermans (2009) found that men are more likely to leave the car
at home in households with young children, which could be due to
women being more responsible for taking care of children with the
3
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need for ﬂexible travel. Also Blumenberg et al. (2018) found that the
primary determinant of gaining access to household car in car deﬁcient households was practical necessity, i.e. the amount of time that
a person spends on household‐serving or work‐related activities.

When analysing total daily trip lengths and total daily travel time,
we excluded the cases where the reported travel time or trip length
were negative in the data. When analysing income groups, we combined the highest income groups to one group (over 80,000 euros)
to ensure there were enough cases for statistical analysis. The work
status groups were also reclassiﬁed accordingly to enable statistical
analysis (new classiﬁcation/original classiﬁcation in the data): 1)
working full time/working full time, 2) working part‐time or occasionally/working part‐time or shorter hours, working occasionally, laid off
part‐time, 3) unemployed or laid off full time/unemployed or laid off
full time, 4) not working at all/not working at all, 8) excluded/I don’t
know.

3. Materials and methods
3.1. Data
The analyses in this paper are based on the Finnish National Travel
Survey 2016 (NTS), which has been conducted since 1974 approximately once in every six years. The NTS data contains travel diary
information from one day for trips under 100 km long, whereas for
long‐distance domestic trips (over 100 km) and for trips abroad, information is gathered from a 3‐week period (Pastinen and Rantala, 2018)
The data used in this paper is the travel diary data for trips under
100 km long.
The target group in NTS included all Finns who were at least six
years old, with the exception of residents of Åland. In the survey conducted in 2016, the sample size for the national survey was 22,635
respondents and additional regional samples were also drawn. However, for national analysis purposes, regional samples should not be
used in order to avoid errors caused by uneven regional distribution
of the respondents. (Pastinen and Rantala, 2018) This is why this
paper only uses data from the national sample. Altogether, 9307 people responded for the national sample of the NTS in 2016 (Pastinen
and Rantala, 2018).
The NTS data has been generalised to correspond to the population
of 2016, and it has also been weighted to match the number of weekdays, weekend days and days of each seasons in 2016. The generalisation is based on area of residence, gender and age (Pastinen and
Rantala, 2018). In this paper, the weighted data is used for cross tabulation, but all the statistical analyses are conducted unweighted.

3.3. Methods
The analyses were conducted using IBM SPSS ‐software. For the
analyses, we used two methods. For categorical variables, we conducted cross‐tabulation and Pearson Chi‐Square to determine if there
are statistically signiﬁcant differences. Statistical results are presented
in Appendix A.
Chi‐square is a nonparametric test that can be applied to variables
that are measured with nominal or ordinal scale. The assumptions for
chi‐square include that the observations are independent. i.e. each participant can contribute frequencies to only one category, and that the
expected frequency has a minimum value of 5 (Willard, 2020, pp.
254–255).
The Chi‐square statistic can be used to measure the amount of discrepancy between observed frequencies and the expected frequencies.
Observed frequencies refer to the actual frequencies from the sample
and expected frequencies are the values that would be expected if
the null hypothesis was true. Chi‐square values range from zero to positive inﬁnity (Willard, 2020, p. 255). The null hypothesis attributes
any differences between obtained sample and the population to chance
(Willard, 2020, p. 116). In our case, using Chi‐square, we analyse if
there are actual differences between the groups or if the differences
found are simply due to chance, or random sampling error. Statistically signiﬁcant difference between the groups occurs, when Chi‐
Square sig. < 0.05 and statistically highly signiﬁcant difference, if
sig. < 0.001.
For numerical variables (trips frequencies, travel time, trip length)
we used Independent Samples t‐test to test if there are statistically signiﬁcant differences between those who have access to a car as a driver
always or almost always and those who have access to a car as a driver
sometimes among men and women in different family groups. Independent samples t‐test involves two separate and unrelated samples.
The test can be used to analyse the difference between two means to
determine if the means differ signiﬁcantly. Assumptions for the independent samples t‐test include that there is an independent and random selection of participants, the dependent variable is measured on
an interval or ratio scale, the dependent variable is normally, and
homogeneity of variance of the dependent variable in the populations
of interest. (Willard, 2020, pp. 151–152) Statistically signiﬁcant difference between the means among the groups of interest occurs, when
sig. < 0.05 and statistically highly signiﬁcant difference, if
sig. < 0.001.

3.2. Selecting and grouping cases
For this paper, the national sample of the NTS 2016 data was used.
We analysed the trips reported in the travel diary that are under
100 km in length. For the analyses, we selected respondents with
the age between 18 and 64, thus excluding minors and seniors. We
grouped the respondents into two family groups: 1) Families with at
least one small child (0–6 years) and at least two adults in the household (later referred to as Families with small children) and 2) Families
with no small children (0–6 years) but at least one older child
(7–17 years) and two adults in the household (later referred to as Families with older children).
From the family groups, we selected the respondents who had
responded having a valid driving licence and living in a household
with one car. We made these selections to make sure that the respondent had the possibility to drive a car (licence) and the household had
only one car for all the adults in the household, which enabled us to
assess if the access to the car was distributed evenly between members
of household.
The survey question we used to assess the stated access to a car as a
driver was asked as follows: “Do you have access to a car for your trips
as a driver?” with the response options of “always or almost always”,
“sometimes”, “never” and “I don’t know”. Since there were only few
respondents from the selected family groups who had answered
“never”, we excluded the respondents who had responded “never”
(n(families with small children) = 14; n(families with older children) = 15)
or “I don’t know” (n(families with small children) = 1; n(families with
older children) = 0) to the question about access to a car as a driver
to enable statistical analyses. The stated access to a car as a driver represents the possibility for independent mobility with a car. The analyses are conducted in eight groups presented in table 1.

4. Results
4.1. Do men and women aged 18–64 years with driving licence and living in
households with at least two adults, children and a car state the access to
use car as a driver in their trips differently? (RQ1)
We analysed the stated access to use a car as a driver using cross‐
tabulation (Fig. 2). In families with small children as well as in families
with older children women stated less often than men to have access to
4
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Table 1
Groups used in the analyses.
Car ownership

Family group

Gender

Access to a car as a driver

Number of cases

Families with one car

Families with small children

Man

Always or almost
Sometimes
Always or almost
Sometimes
Always or almost
Sometimes
Always or almost
Sometimes

186
20
115
44
168
26
114
48

Woman
Families with older children

Man
Woman

always
always
always
always

or almost always (Fig. 6). To determine if there is a statistical difference, we conducted independent samples t‐tests (unweighted). There
was no statistically signiﬁcant difference in average daily trip frequencies between those who have access to a car as a driver always or
almost always and those who have access to a car as a driver sometimes among both men and women in families with small children
and among men in families with older children. However, there was
a statistically signiﬁcant difference among women living in families
with older children between those who have access to a car as a driver
always or almost always and those who have access to a car as a driver
sometimes.
Since adults living in families with children may make escort trips,
we also analysed the average frequency of daily escort trips (Fig. 7).
Women make more escort trips than men, and the differences in the
frequency of escort trips are greater among the men and women living
in households with older children between those who had stated to
have access to a car as a driver always or almost always and those
who had stated to have access to a car as a driver sometimes.
To determine if there is a statistically signiﬁcant difference in average daily escort trips between those who have access to a car as a driver always or almost always and those who have access to a car as a
driver sometimes, we conducted independent samples t‐tests (unweighted). There were no statistically signiﬁcant differences in average daily escort trip frequencies between those who have access to a
car as a driver always or almost and those who have access to a car
as a driver sometimes among both men and women in both family
groups.
Next, we analysed if there were differences in average total daily
travel time between the groups (Fig. 8). The group that stood out with
the smallest average daily travel time was women living in households
with small children who had stated to have access to a car as a driver
sometimes. Again, independent samples t‐tests (unweighted) were

car as a driver always or almost always. Pearson Chi‐Square test (unweighted) indicated that the differences between men and women
were statistically highly signiﬁcant both in families with small children and in families with older children.
4.2. How much do men and women aged 18–64 years with driving licence
and living in households with at least two adults, children and a car use car
and other modes in their trips in relation to stated access to a car as a
driver? (RQ2)
To study the use of different modes among men and women, we
formed the modal split for the groups (Fig. 3). We also analysed daily
trip frequency by transport mode among the groups (Fig. 4). Both men
and women who had stated to have access to a car as a driver sometimes used car less often than those who had stated having access to
a car as a driver always or almost always.Fig. 5.
To determine if there is a statistical difference in average daily car
trip frequency (combined as a driver and a as passenger) between
those who have access to a car as a driver always or almost always
and those who have access to a car as a driver sometimes, we conducted independent samples t‐tests (unweighted). There were statistically signiﬁcant differences in average daily car trip frequencies
between those who have access to a car as a driver always or almost
and those who have access to a car as a driver sometimes among both
men and women in both family groups.
4.3. How does the stated access to use a car affect the average daily trip
frequency, travel time and trip lengths? (RQ3)
We analysed the average daily trip frequencies to determine if there
was a difference between those who had stated to have access to a car
as a driver sometimes and those who had stated to have access always

Fig. 2. Stated access to use car as a driver among men and women with driving license and one car in a household living in families with small children and older
children (weighted).
5
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Fig. 3. Modal split among men and women with driving license and one car in a household living in families with small children and older children in relation to
stated access to use a car as a driver (weighted).

Fig. 4. Daily average trip frequency by transport mode among men and women with driving license and one car in a household living in families with small
children and older children in relation to stated access to use a car as a driver (weighted).

who have access to a car as a driver always or almost always and those
who have access to a car as a driver sometimes. There was a statistically highly signiﬁcant difference among women living in families
with small children between those who have access to a car as a driver
always or almost always and those who have access to a car as a driver
sometimes. In other groups, no statistically signiﬁcant differences in
average total daily trip lengths were found.

conducted to determine if there was a statistical difference in average
total daily travel time between those who have access to a car as a driver always or almost always and those who have access to a car as a
driver sometimes. There was a statistically signiﬁcant difference
among women living in families with small children between those
who have access to a car as a driver always or almost always and those
who have access to a car as a driver sometimes. In other groups, no statistically signiﬁcant differences in average total travel time were
found.
Finally, we analysed average total daily trip lengths to determine, if
there were differences between the groups (Fig. 9). Again, the group
that clearly stood out in the ﬁgure with the smallest average total daily
trip length was women living in households with small children who
had stated to have access to a car as a driver sometimes. Independent
samples t‐tests (unweighted) were conducted to determine if there was
a statistical difference in average total daily trip length between those

4.4. Are there differences in household income or work status between men
and women aged 18–64 years with driving licence and living in households
with at least two adults, children and a car who state the access to use a car
as a driver in their trips differently? (RQ4)
To determine if there are differences in the household income
before taxes between the groups, we used cross‐tabulation and
Pearson‐Chi Square (Fig. 10). Since there were not enough cases for
6
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Fig. 5. Average daily car trip frequency (as a driver and a passenger) among men and women with driving license and one car in a household living in families
with small children and older children in relation to stated access to use a car as a driver (weighted).

Fig. 6. Average daily trip frequency among men and women with driving license and one car in a household living in families with small children and older
children in relation to stated access to use a car as a driver (weighted).

Fig. 7. Average frequency of escort trips among men and women with driving license and one car in a household living in families with small children and older
children in relation to stated access to use a car as a driver (weighted).

access to a car as a driver always or almost always and those who have
access to a car as a driver sometimes were not statistically signiﬁcant
in families with small children or in families with older children.
The work status was analysed to study if there were differences
between the groups. The cross‐tabulation (Fig. 11) clearly shows that
there are differences in work status between men and women, especially among families with small children where women are more
often not working at all, assumingly being stay‐at‐home moms.

statistical analysis if men and women were analysed separately, we
analysed income only between the families with small children and
families with older children, and gender was not taken into account.
Household income does not necessarily correlate with personal
income, which is why analysing household income without gender
was found sufﬁcient.
Pearson Chi‐Square test (unweighted) indicated that the differences in household income before taxes between those who have
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Fig. 8. Average total daily travel time (min) among men and women with driving license and one car in a household living in families with small children and
older children in relation to stated access to use car as a driver (weighted).

Fig. 9. Average total daily trip length (km) among men and women with driving license and one car in a household living in families with small children and older
children in relation to stated access to use a car as a driver (weighted).

Fig. 10. Household income before taxes among people with driving license and one car in a household living in families with small children and older children in
relation to stated access to use car as a driver (weighted).

there were not enough cases to analyse work status among men and
women and in different family groups, Pearson Chi‐Square was calculated only in different family groups. The analysis indicated that the
differences in work status between those who have access to a car as

Working part‐time or occasionally was also more common among
women than men.
Pearson Chi‐Square test (unweighted) was used to analyse if statistical differences are found between the groups in work status. Since

8
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Fig. 11. Work status among men and women with driving license and one car in a household living in families with small children and older children in relation to
stated access to use car as a driver (weighted).

To answer RQ2, we studied the modal split and the average daily
trip frequencies by mode between men and women in different family
groups according to the stated access to use a car as a driver in their
trips. The results indicate that in both family groups and among both
genders the stated access to use a car as a driver was related to car use.
Those who had stated to have access to use a car as a driver sometimes
used car less often than those who had stated to have the access to use
a car as a driver always or almost always. The difference was the greatest among men living in families with small children. We used independent samples t‐tests to determine if there was a statistical
difference in average daily car trip frequencies between those who
have access to a car as a driver always or almost always and those
who have access to a car as a driver sometimes. The difference was statistically signiﬁcant in both family groups and among both men and
women. According to Oakil (2016), there are gender differences in travel behaviour, and according to a study by Scheiner and Holz‐Rau
(2012a), signiﬁcant gender differences in car use as a driver have been
found in many countries that can’t be explained only by gendered
access to a car, since women are more inclined to reduce car use even
with easy access to a car. Our results suggest that car use is not solely a
gender issue but related to access to a car among both men and
women.
As for RQ3, we studied if the stated access to use a car as a driver
affected the average daily trip frequencies, average total daily travel
time and average total daily trip lengths to ﬁnd out if some groups suffer from suppressed travel or use a lot of time for travelling. For
women living in families with older children, there was a statistically
signiﬁcant difference in average daily trip frequencies between those
who had stated that they had access to a car as a driver sometimes
and those who had reported to have access to a car as a driver always
or almost always. When analysing escort trips among men and women,
we found that women make more escort trips than men, and the escort
trip frequency does not depend on access to a car. Escort trip frequencies suggest that women are more responsible for childcare in Finland,
which is related to social roles hypothesis where women take on
household and family responsibilities limiting their economic independence (Scheiner & Holz‐Rau, 2012a, 2012b), but also to mothers’ car
use needs (Maat and Timmermans, 2009) that can result in smaller differences in car trip frequencies and distances between men and women
living in households with children (Gil Solá, 2016). In average total

a driver always or almost always and those who have access to a car as
a driver sometimes were not statistically signiﬁcant in families with
small children or in families with older children.

5. Discussion and conclusions
Car deﬁcient households have received only little attention in past
literature. Especially the effect of car deﬁciency on travel behaviour
has received limited attention. (Blumenberg et al., 2018) In this paper,
we studied how men and women who have a driving licence and are
living in same types of families in car deﬁcient households state their
access to use car as a driver and how it relates to their modal split, trip
frequencies, travel time and trip lengths. We used data from the Finnish National Travel Survey 2016 for the analyses. The methods used
for the analyses were cross‐tabulation, Pearson Chi‐Square and Independent Samples t‐tests.
Research questions in this paper were: 1) Do men and women aged
18–64 years with driving licence and living in households with at least
two adults, children and a car state the access to use a car as a driver in
their trips differently? 2) How much do these men and women use car
and other modes in their trips in relation to stated access to a car as a
driver? 3) How does the stated access to use a car affect the average
daily trip frequency, travel time and trip lengths? and 4) Are there differences in household income or work status between men and women
aged 18–64 years with driving licence and living in households with at
least two adults, children and a car who state the access to use a car as
a driver in their trips differently?
As for RQ1, women stated to have access to use a car as a driver less
often than men in similar families. The difference between men and
women was statistically highly signiﬁcant both in families with small
children and in families with older children. This is in line with study
by Vance and Iovanna (2007), who found that having fewer cars than
drivers available in the household reduces women’s car use disproportionately suggesting that there are household inequalities in access to
use car. Also Scheiner and Holz‐Rau (2012a) found that economic
power is more important than social roles in gaining access to household car. However, Blumenberg et al. (2018) found that women actually have substantially more access to the household car than men in
car deﬁcient households.
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goods such as the car inside households and how it affects mobility
and travel behaviour among household members. Also, more detailed
areal analysis with focus on different residential areas with different
transport mode options should be conducted.

daily trip lengths and travel time, we found statistically signiﬁcant differences among women living in families with small children between
those who had stated to have access to a car as a driver sometimes and
those who had stated to have access to a car always or almost always.
The women living in families with small children and stating to have
access to use a car as a driver sometimes travelled signiﬁcantly less
and used less time to travel than the women who had stated to have
access to use a car as a driver always or almost always.
In RQ4, we studied if there are differences in income or work status
between the groups. No statistically signiﬁcant differences were found
in household income before taxes or in work status, even though
women living in families with small children were more often not
working at all, assumingly being stay‐at‐home moms. However, since
there were not enough cases for statistical analysis between men and
women, we were not able to analyse income or work status in detail.
According to Blumenberg et al. (2018), women in car deﬁcient households in the U.S. have often higher education than men, thus indicating possibly higher income. Blumenberg et al. (2018) also found that
practical necessity measured with the amount of time spent on household serving or work‐related activities is the primary determinant of
car access in car deﬁcient households. However, similar to our results,
the studies by Blumenberg et al. (2018) and Scheiner and Holz‐Rau
(2012b) question the importance of economic power on car access in
car deﬁcient households.
The main result of this study is that even though people live in similar families and have similar mobility possibilities measured using traditional measures such as household car ownership, driving licence
ownership and income, they still have different possibilities for mobility and it reﬂects in some cases to trip frequencies, trip lengths and travel time. This raises a question, whether the traditional and objective
indicators for mobility options are adequate or should these indicators
be supplemented with subjective, stated indicators about mobility
options. This is an important issue to at least bear in mind when making policy decisions based on objective indicators. Beneath the objective indicators may lie groups of people who are measured to have
better options for mobility than they actually have. It is also important
to notice that adults living in the same family might have different
mobility options.
The analyses in this paper have limitations. First, we don’t actually
know very much about the respondent’s households. We don’t know,
whether the adults living in the household are spouses, men or
women, or are the other adults perhaps adult children or parents of
the adult respondent, in which case the access to a car is of course different between the adults in the household. We also don’t have data
about the driving licence ownership among the other adults living
with the respondents. Second, income is a household level variable,
which means that the economic situation between the household
members cannot be determined. Third, in some analyses there were
not enough cases for analysing differences between men and women,
and the number of respondents who have answered to have access to a
car as a driver sometimes was low in many groups. Fourth, the results
are based on a Finnish survey and can’t be generalized directly to different areas. Since transport systems in different areas offer different
transport mode options, the effects of car deﬁciency on travel behaviour might vary. Thus, generalization would require a similar area
with similar options for travel. However, the results give evidence that
car access in car deﬁcient households should be studied carefully to
conclude how car deﬁciency affects travel behaviour and how it
should be taken into account when assessing travel options in different
areas.
In future, it would be interesting to study differences in mobility
options and travel behaviour inside households and between members
of the household. Interviewing family members could provide more
detailed and qualitative data regarding the distribution of the scarce
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Appendix A
Statistical results
RQ1
Analysis

Method

Stated access to use car
Pearson Chi‐Square (unweighted)
Differences between men and women were statistically highly
signiﬁcant both
• in families with small children (Pearson Chi‐Square
Value = 20.028; df = 1, sig. < 0.001) and
• in families with older children (Pearson Chi‐Square
Value = 14.119; df = 1, sig. < 0.001)

RQ2
Analysis
Average daily car trip number

Method

Independent samples t‐test
(unweighted)
Statistically signiﬁcant difference among
• men living in families with small children between those who
have access to a car as a driver always or almost always
(M = 2.44, SD = 2.090) and those who have access to a car
as a driver sometimes (M = 1.10, SD = 1.148); t
(2 0 4) = 2.781, sig. = 0.006
• women living in families with small children between those
who have access to a car as a driver always or almost always
(M = 2.70, SD = 2.534) and those who have access to a car
as a driver sometimes (M = 1.73, SD = 1.945); t
(1 5 7) = 2.309, sig. = 0.011
• men living in families with older children between those who
have access to a car as a driver always or almost always
(M = 2.37, SD = 2.268) and those who have access to a car
as a driver sometimes (M = 1.27, SD = 2.051); t
(1 9 2) = 2.329, sig. = 0.021
• women living in families with older children between those
who have access to a car as a driver always or almost always
(M = 3.06, SD = 2.685) and those who have access to a car
as a driver sometimes (M = 1.52, SD = 2.134); t
(1 6 0) = 3.531, sig. = 0.001
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RQ3
Analysis

Statistical results (continued)
Analysis

Method

Method

car as a driver sometimes (M = 93.15, SD = 70.170);
t(1 9 1) = ‐0.727, sig. = 0.468
• women living in families with older children between those who
have access to a car as a driver always or almost always
(M = 87.75, SD = 87.611) and those who have access to a car
as a driver sometimes (M = 91.73, SD = 105.723); t(1 6 0) =
‐0.248, sig. = 0.804Statistically signiﬁcant difference among
• women living in families with small children between those
who have access to a car as a driver always or almost always
(M = 81.83, SD = 74.546) and those who have access to a
car as a driver sometimes (M = 53.77, SD = 36.643);
t(1 5 7) = ‐2.386, sig. = 0.002
Analysis
Method
Total daily trip lengths
Independent samples t‐test
(unweighted)
No statistically signiﬁcant difference among
• men living in families with small children between those who
have access to a car as a driver always or almost always
(M = 51.59, SD = 86.297) and those who have access to a
car as a driver sometimes (M = 40.42, SD = 45.39);
t(2 0 4) = 0.570, sig. = 0.569
• men living in families with older children between those who
have access to a car as a driver always or almost always
(M = 58.48, SD = 126.190) and those who have access to a
car as a driver sometimes (M = 61.13, SD = 68.808);
t(1 9 1) = ‐0.105, sig. = 0.917
• women living in families with older children between those
who have access to a car as a driver always or almost always
(M = 54.93, SD = 90.939) and those who have access to a
car as a driver sometimes (M = 55.63, SD = 105.739);
t(1 6 0) = ‐0.043, sig. = 0.966Statistically highly signiﬁcant
difference among
• women living in families with small children between those
who have access to a car as a driver always or almost always
(M = 49.36, SD = 79.244) and those who have access to a
car as a driver sometimes (M = 14.79, SD = 15.292);
t(1 5 7) = 4.466 sig. < 0.001

Average daily trip frequencies

Independent samples t‐test
(unweighted)
No statistically signiﬁcant difference among
• men living in families with small children between those who
have access to a car as a driver always or almost always
(M = 3.15, SD = 2.10) and those who have access to a car as
a driver sometimes (M = 2.80, SD = 2.14); t(2 0 4) = 0.708,
sig. = 0.480
• women living in families with small children between those
who have access to a car as a driver always or almost always
(M = 3.72, SD = 2.557) and those who have access to a car
as a driver sometimes (M = 3.75, SD = 2.059); t(1 5 7) =
‐0.066, sig. = 0.948
• men living in families with older children between those who
have access to a car as a driver always or almost always
(M = 3.18, SD = 2.450) and those who have access to a car
as a driver sometimes (M = 3.00, SD = 2.078);
t(1 9 1) = 0.354, sig. = 0.723Statistically signiﬁcant difference
among
• women living in families with older children between those
who have access to a car as a driver always or almost always
(M = 3.93, SD = 2.862) and those who have access to a car
as a driver sometimes (M = 2.98, SD = 2.428);
t(1 6 0) = 2.015, sig. = 0.046
Analysis
Method
Average daily escort trip
Independent samples t‐test
frequencies
(unweighted)
No statistically signiﬁcant difference among
• men living in families with small children between those who
have access to a car as a driver always or almost always
(M = 0.49, SD = 0.943) and those who have access to a car
as a driver sometimes (M = 0.40, SD = 0.883);
t(2 0 4) = 0.405, sig. = 0.686
• women living in families with small children between those
who have access to a car as a driver always or almost always
(M = 0.88, SD = 1.470) and those who have access to a car
as a driver sometimes (M = 0.70, SD = 1.112);
t(1 5 7) = 0.710, sig. = 0.479
• men living in families with older children, between those who
have access to a car as a driver always or almost always
(M = 0.46, SD = 1.008) and those who have access to a car
as a driver sometimes (M = 0.27, SD = 0.604);
t(1 9 2) = 0.930, sig. = 0.354
• women living in families with older children between those
who have access to a car as a driver always or almost always
(M = 0.58, SD = 1.072) and those who have access to a car
as a driver sometimes (M = 0.58, SD = 1.252); t(1 6 0) =
‐0.023, sig. = 0.982
Analysis
Method
Total daily travel time
Independent samples t‐test
(unweighted)
No statistically signiﬁcant difference among
• men living in families with small children between those who
have access to a car as a driver always or almost always
(M = 72.59, SD = 76.999) and those who have access to a
car as a driver sometimes (M = 76.00, SD = 53.851);
t(2 0 4) = ‐0.193, sig. = 0.847
• men living in families with older children between those who
have access to a car as a driver always or almost always
(M = 80.03, SD = 87.704) and those who have access to a

RQ4
Analysis

Method

Household income before taxes
Pearson Chi‐Square (unweighted)
Differences between those who have access to a car as a driver
always or almost always and those who have access to a car as a
driver sometimes were not statistically signiﬁcant
• in families with small children (Pearson Chi‐Square
Value = 5.281; df = 4, sig. = 0.260) or
• in families with older children (Pearson Chi‐Square
Value = 4.614; df = 4, sig = 0.329)
Analysis
Method
Work status
Pearson Chi‐Square (unweighted)
Differences between those who have access to a car as a driver
always or almost always and those who have access to a car as a
driver sometimes were not statistically signiﬁcant
• in families with small children (Pearson Chi‐Square
Value = 1.475; df = 3, sig. = 0.688) or
• in families with older children (Pearson Chi‐Square
Value = 2.521; df = 3, sig = 0.471)
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