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Abstract In this paper we describe commuting trends in the Netherlands in the past
decade and examine the influence of urban form and travel accessibility on commuting
journeys over time on the basis of data from the Dutch National Travel Survey. Explor-
atory analysis is performed to identify changes in commuting participation, departure time,
commuting time, commuting distance and the modal split. Regression analysis and choice
models are used to examine the influence of the built environment on commuting
parameters over time. The results indicate that urban form has consistently influenced the
parameters of commuting journey in the Netherlands in the last 10 years. However, the
trend of the influence is unique for each commuting model. Some influences have become
less significant in the last decade and some have become stronger.

Keywords Commuting behaviour - Long-term analysis - Dutch National Travel Survey -
Urban form

Introduction

The socio—economic and spatial structures of many metropolitan areas have changed
significantly in recent decades. Alongside growing prosperity and profound economic
changes (e.g. de-industrialisation), the increase in car ownership after World War II was
one of the main forces behind the de-concentration of land use. The trend towards
motorisation and suburbanisation has greatly affected the way people travel (Cohen and
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Kocis 1980; Kollo and Purvis 1984; Levinson and Kumar 1994). Changes in jobs, homes
and residential locations have been particularly instrumental in shaping commuting pat-
terns. For example, many studies have shown that the relocation of urban functions from
city cores to suburban development nodes or city outskirts, tends to be accompanied by a
decline in mass transit, cycling and walking, and promotes the use of private cars for
commuting (Cervero and Landis 1992; Schwanen et al. 2001; Cervero and Wu 1998).

Most previous studies draw on analyses of cross-sectional data gathered at a single point
in time. Hence, the influence of the built environment on long-term commuting trends is
still largely unknown. One could reasonably expect the changes that have occurred in
household structure, employment participation and travel accessibility in recent decades to
be accompanied by changes in the travel behaviour of commuters (Cervero 1996; Roberts
1986; Van Beek et al. 1997; Kitamura et al. 2003; Dargay and Hanly 2004). For example,
Susilo and Kitamura (2006) report that the daily travel and activity engagements of
commuters are not stable, but tend to expand continuously over time. If this is true, it is
unlikely that the influence of metropolitan structures on commuting journeys will remain
steady for longer periods. In addition, differences in metropolitan structure and the
accessibility of travel might encourage differences in the change tendencies.

It would be useful if we could gain a clearer understanding of changes in the influence
of metropolitan structure on commuting journeys over time as it might help to explain the
interaction between land use and transport. It might also help us to project future travel
patterns and to work out policy responses to land and transportation development.

Drawing on data from the Dutch National Travel Survey (NTS), this paper traces the
trends in commuting journeys in the Netherlands throughout the last decade and examines
the influence of urban form and travel accessibility on commuting journeys over time. It
also addresses the issue of urban development policy in relation to the changes of com-
muters’ travel behaviour over time.

We begin with a brief review of the literature on the influence of the built environment
on commuting patterns and describe the dataset. We discuss shifts in the prevalence of
commuting from the home municipality, commuter departure times, commuting time and
distance, and the modal split among commuters in the Netherlands between 1993 and
2005. This is followed by the results of regression analyses and choice models which were
used to examine the influence of the built environment on commuting parameters at three
points in time: 1995, 2000 and 2005. We conclude with a summary and discussion of the
results.

The influence of the metropolitan structure on commuting patterns

There is a growing body of research concerned with the relationship between urban form
and travel patterns originates from a diversity of sources and encompass a variety of
geographic scales and locations. Some of this research supports the view that various
aspects of land use are linked with travel patterns or travel behaviour (for example,
Banister 1997; Cervero and Kockelman 1997; Ewing 1995; Frank and Pivo 1994; Meurs
and Haaijer 2001; Naess and Sandberg 1996; Newman and Kenworthy 1989; Stead 2001),
although in most of this literature only limited effects have been found.

Moreover, the empirical findings accumulated thus far are not entirely consistent. For
every piece of empirical evidence demonstrating a link between urban form and travel
patterns a counterclaim can almost always be found. For example, some authors (Levinson
and Kumar 1984; Gordon and Richardson 1997; Giuliano and Small 1993; Gordon and
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Wong 1985) have suggested that decentralised urban structures tend to reduce both the
distance and time of commuting trips. These authors have developed the ‘co-location’
hypothesis, which claims that firms and households re-adjust spatially from time to time in
order to strike a balance in average commuting times and distances. Other researchers
(Cervero 1996; Newman and Kenworthy 1989; Ewing 1997) contest this favourable
interpretation of the effect of decentralised development on travel behaviour. Ewing (1997)
reports that the average commuting time in US metropolitan areas increased during the
1980s and was significantly longer in the suburbs than in the central cities. Naess (2006)
also found that, in the Copenhagen region, suburban dwellers travel substantially longer
total distances than inner-city residents. In the Netherlands, however, Snellen et al. (2005)
found hardly any connection between urban characteristics and kilometres travelled.
Schwanen et al. (2003) argue that the co-location hypothesis is less applicable in the
European context because Europeans tend to get more attached to the places where they
live.

When it comes to mode of transport, a number of researchers have found that the de-
concentration of urban land use into suburban locations and new towns almost certainly
promotes the use of private cars for all purposes. It also leads to a decline in the use of
public transport and in cycling and walking (Cervero and Landis 1992; Schwanen et al.
2001; Cervero and Wu 1998). Kitamura et al. (2003) arrive at a different conclusion,
however, and argue that dense public-transport network areas have maintained the share of
the modal split among travellers in commercial or central areas for the last three decades.
Only in newly urbanised areas, which have less access to public transport, have transit
users significantly shifted from public transport to private cars. Similar results are reported
in Bolotte’s study of the Paris region (Bollote 1991).

Differences in empirical findings might be due to differences in the methodologies and
socio-demographic backgrounds employed in previous studies. As mobility is a derived
demand, different individuals with different socio-demographic characteristics and dif-
ferent accessibilities and spatial opportunities generate different activity-travel patterns
(Hanson 1980; Herz 1983; Pas 1984; Kitamura 1988). Schwanen et al. (2003) report that
the characteristics of individuals and their positions in the household have a stronger
influence on commuting times by car than the urban structure in which people reside and
work. Timmermans et al. (2003) also note that attitudes are apparently more important in
shaping activities within a given society than the specific characteristics of urban structures
and transport systems.

The discovery that individual characteristics are the main explanatory factor for the
relationship between urban form and travel patterns raises a new question. Given the
changes that have occurred in household structure, employment participation, travel
accessibility and choice of travel mode in recent decades, it would be reasonable to expect
that individual behaviour (in this case, commuter behaviour) has changed as well. To the
best of our knowledge, however, the influence of the built environment on commuting
journeys over a longer period, particularly in the European context, is yet to be examined.

It is important to be aware of a number of fundamental differences between the urban
residential characteristics of Europe and the US. In Europe, relatively more people live in
cities with between 200,000 and one million inhabitants. In addition, European cities tend
to have a higher density across space than US cities, where urban development is more
often privately financed and less subject to government policy. In contrast, many European
cities have implemented measures to limit urban sprawl and promote the development of
compact urban forms as a means of reducing energy consumption by transport. As a result,
car ownership is lower in Europe than in US, as is the use of and dependence on cars.

@ Springer



592 Transportation (2007) 34:589-609

In addition, far more people use public transport and bicycles in Europe than in the US
(Orfeil and Bovy 1993; Kenworthy and Laube 1999; Schwanen et al. 2002). What counts
for Europe, count even more for the Netherlands: the urban density across space and the
share of bicycle travel are considerably higher than in the neighbouring countries.

This study tests the following hypotheses. Improved accessibility between activity
locations in the past decade has caused the influence of the built environment on individual
commuting journey parameters to decline. However, urban forms may still have exerted an
influence on commuting parameters in the Netherlands over the last 10 years and indi-
vidual factors may play a greater role than travel accessibility factors in determining the
travel behaviour of commuters.

The Dutch national travel survey (NTS)

The NTS is a cross-sectional travel-diary survey of household travel behaviour in the
Netherlands, which has been carried out by Statistics Netherlands since 1978. In 1995, the
annual sample size was enlarged from 10,000 to 60,000 households (net response). The
survey compiles data on travel behaviour, providing information on ~ 600,000 trips made
by 150,000 individuals every year (Schwanen et al. 2001; Evert and Moritz 2000).

There are two major concerns with regard to long-term analysis based on the Dutch
NTS. First, the NTS was improved twice during the period covered by the models (1995—
2005): the Kontiv design was implemented (from 1998 to 1999) and changes were made to
the sampling frame (from 2003 to 2004). These improvements could undermine the
comparability of the survey results. Second, administrative reforms between 1995 and
2005 reduced the number of municipalities in the Netherlands from 633 to 467. Some
municipalities in suburban areas with a population of <10,000 were merged to create larger
administrative units. Unfortunately, the travel-diary data was collected every year on the
basis of the municipality code. As this has changed in the meantime it is virtually
impossible to group the all survey results under one consistent code.

However, after observing the results collected between 1993 and 2005, it can be as-
sumed that the travel parameters, such as travel distance and travel time, were still com-
parable (see Fig. 1 for the trend of the weighted observed values). Nevertheless, these
conditions will, at all events, be taken into account in the analyses. Furthermore, to avoid
ambiguous results, the data that collected from the municipalities which been merged
during the observed period are excluded in the analyses (about 5% of the total sample).

The analysis in this study focuses on full-time workers (i.e. people who are employed at
least 30 h a week) who made at least one work-related trip on the surveyed day, whose
travel origin and destination were in the Netherlands, and who started and ended their daily
trip at their home location (hereafter referred to as commuters). We define a commuting
journey as a series of trips that originates and ends at either the home base or the work
base. It is important to be reminded here that this paper is not a complete description of
worker’s travel behaviour in the Netherlands since 36% of the employees in the
Netherlands are part-time worker (OECD 2007).

In this study, the built environment data were collected on a municipality basis for each
respective year. Due to the limited availability of land-use data, analysis is possible only
from 1993 onwards. This paper classifies the urban form according to the degree of
urbanisation of the city (based on the number of addresses per km?). The urban areas are
split into five groups: very highly urbanised, highly urbanised, moderately urbanised, low
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Fig. 1 Trends in the parameters of commuting in the Netherlands according to degree of urbanisation of the
home municipality
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urbanised and non-urbanised (see Table 1). The analysis also includes other socio-demo-
graphic aspects of the area, such as population, local job opportunities, public transport and
road network densities and travel accessibility.

Table 1 Variables used in the study

Variable Description

Male Dummy variable for male individuals

Younger than 25 Dummy variable for people younger than 25

Aged 25-39 Dummy variable for people between the ages of 25 and 39
Aged 40-64 Dummy variable for people between the ages of 40 and 64

Aged 65 or over
Dependent children

Number of household
members

Income [x € 1,000]

High education

Car availability

Population

Very highly urbanised

Highly urbanised

Moderately urbanised

Low urbanised

Non-urbanised

Located in RMA?*

RMA main cities®

Job availability

Job accessibility by car

Job accessibility by rail

Job accessibility

Population accessibility

Network density

Distance from train
station

Distance from metro
station

Distance from motorway
access

Commuting by car

Commuting by train/bus/
metro

Commute by non-
motorised mode

Dummy variable for people aged 65 or over
The presence of children younger than 12
Number of household members

Personal income after taxes

The individual has a university or polytechnic degree

The individual has a driving licence and there is at least one car in the household
Number of inhabitants in the individual’s home municipality

Home municipality has >2,500 addresses per km?

Home municipality has 1,500-<2,500 addresses per km?

Home municipality has 1,000-<1,500 addresses per km?

Home municipality has 500-<1,000 addresses per km?

Home municipality has <500 addresses per km?

Home municipality is located in Randstad Metropolitan Area (RMA)
Home municipality is Amsterdam, The Hague, Rotterdam or Utrecht
Number of jobs per 1,000 inhabitants in home municipality

Number of jobs that can be reached by car within 30 min

Number of jobs that can be reached by rail within 30 min

Number of jobs that can be reached by car or rail within 30 min

Number of individuals that can be reached by car or rail within 30 min
Total land-use density for transportation network in home municipality
Average distance from the closest train station in home municipality (km)

Average distance from the closest metro station in home municipality (km)
Average distance from the closest motorway access in home municipality (km)

Main mode of transport for commuting is car
Main mode of transport for commuting is train, bus or metro

Main mode of transport for commuting is walking, cycling or snorfiets (<50 cc
engine moped, which has usage characteristics similar to the bicycle)

# Randstad Metropolitan Area (RMA) is an agglomeration in the Netherlands, consisting of the four largest
cities (Amsterdam, The Hague, Rotterdam and Utrecht) and the surrounding areas. With 7.5 million
inhabitants (almost half the population of the Netherlands) it is one of the largest agglomerations in Europe.
In the middle of the four main cities, is an area called the Green Heart, which is a large open green space
with some villages, industrial estate and medium-sized cities
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Trends in commuting journey in the Netherlands

The trends in commuting journeys’ parameters from 1993 to 2005 are shown in Fig. 1. The
figures have been weighted by the trip weigh factor that provided by the NTS. The results
are classified according to the degree of urbanisation of the home municipality, which is
based on the density of the addresses (see Table 1 for further descriptions of the variable).

Overall, in the last 12 years, the commuters’ total daily travel distance and daily travel
time have increased by 7.5% and 4.4%, respectively. Between 1993 and 2005 commuting
distance and commuting time have increased by 23% and 17%, respectively (Fig. 1a, b). It
also shown that although commuters from less urbanised areas travel longer commuting
distances, they actually spend less time commuting, as they tend to travel at higher speeds
than commuters from more urbanised areas (Fig. 1c). Slower traffic in very highly ur-
banised areas has made the commuters from these areas are able to travel at an average of
only 69% of the travel speed of commuters from non-urbanised areas. On average, the
commuting speed in the Netherlands is 34.5 km/h.

Interestingly, although the commuters living in less urbanised areas could reach their
work faster than those living in more urbanised areas, they tend to leave home earlier than
commuters from more urbanised areas (Fig. 1d). The idea of living in the suburbs (which
are located farther from activity centres or workplaces and thus add to uncertainty in
commuting time) apparently prompts suburban commuters to set off earlier.

It also appears that the percentage of individuals who commute to areas outside their
home municipality is higher for those who live in less urbanised areas than for those who
live in more urbanised areas (Fig. le). The results do, however, show intensive and
extensive commuting movements (cross-commuting) between municipal areas. Approxi-
mately 76% of commuters who live in non-urbanised areas and almost half the commuters
who live in very highly urbanised areas commute outside their home municipalities. It is
also shown that from 1993 to 2005, the fraction of more urbanised areas’ commuters who
commute to outside their home municipality has slightly increased, whilst the fraction from
less urbanised areas’ commuters tend to be stable.

More activity opportunities in more urbanised areas have encouraged commuters who
live in these areas to incorporate more stops in their commuting journeys (Fig. 1f).
Interestingly, unlike commuting journeys in other countries where the number of extra
stops is on the increase (McGuckin et al. 2005; Kitamura and Susilo 2006), the average
number of extra stops in Dutch commuting journeys has dropped by 35% since 1993. This
trend might be due to the fact that stores and supermarkets have extended their opening
hours, thus encouraging Dutch commuters to make separate trips rather than combining
them with their commuting journeys. It is clearly shown in Fig. 1f that two major NTS
survey improvements (in 1998/1999 and 2003/2004) contributes to the differences of the
reported number of trips between periods. Interestingly, although commuters from very
highly urbanised areas make about 50% more trips than commuters from non-urbanised
areas, the additional time and distance for the extra stops are comparable with those of
commuters in less-urbanised areas (not shown in the figure).

As expected, more urbanised areas tend to have more public-transport and non-mo-
torised commuters (not shown in the figure) and fewer private-car commuters (Fig. 1g,
h). The use of private cars as a commuting mode in the Netherlands has remained
relatively stable in the last 12 years, whilst there were slight increased in the use of
public transport and slight decreased in non-motorised mode, especially in very highly
urbanised areas.
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Who tends to commute outside the home municipality?

A binomial logit model was used to examine the influence of the built environment and
individual socio-demographic conditions on the rate of commuting from the home
municipality. Estimates were performed for three points in time (1995, 2000 and 2005) to
determine whether the influence of the variables was consistent over recent decades. The
results of this analysis are presented in Table 2 according to the following values: a value
of 0 indicates that the commuter’s workplace is inside the home municipality and a value
of 1 indicates that it is outside the home municipality. The table only shows the significant
variables.

The comparison of the built environment influence overtime in this paper is done as
follow. First, examine the trend of each built environment variables’ coefficients overtime.
Second, test the contribution of built environment variables as one block to the overall
fitness of the model overtime. To achieve the second objective, two models configuration
are estimated for each observed year: model 1 estimated based on individual socio-
demographic variables only and model 2 estimated based on both individual socio-
demographic and built environment variables. Based on these two models’ outputs, the
contribution of built environment as one whole unit to the fitness of the model fit over time
is examined.

As shown in Table 2, commuters who live in more populous and more urbanised areas
tend to work inside their home municipalities in contrast with commuters who live in less
populous and less urbanised areas. Males tend to commute more than females outside their
home municipality. The presence of dependent children reduces the possibility of com-
muting outside the home municipality, although the influence is marginal. Younger
workers tend to commute to locations outside their home municipality, while older workers
tend to work in the municipalities in which they live.

The results also show that the job-housing balance (the number of jobs per number of
inhabitants) significantly reduces the likelihood that commuters will commute outside their
home municipality. That said, highly paid and highly skilled commuters tend to look
beyond their home municipality for jobs that are commensurate with their skills and
salaries. This result is consistent with some previous studies (e.g. Schwanen et al. 2001;
Cervero 1996). Higher job accessibility, denser transport networks and access to a car also
increase the chance of people working outside their home municipality. Commuters who
live in the Randstad tend to cross-commute while those who live in the main cities of
Randstad tend to work within their home municipality.

Interestingly, the significance and the influence of the as degree of urbanisation vari-
ables, except for low urbanised area, declined between 1995 and 2005 whilst the influence
of other built environment variables, such as transport accessibility, slightly decreased in
2000 and increased again in 2005. The coefficient of very highly urbanised area is —1.26 in
1995 with t-stats —15.90, compared with —1.12 with t-stats —13.58 in 2000 and with
—1.08 with #-stats —8.68 in 2005. The coefficient of job accessibility is 0.46 in 1995,
became 0.44 in 2000 and 0.48 in 2005. This implies that, whilst the influence of acces-
sibility has increased in the last decade, the home location has become less important in
influencing the commute behaviours.

The inclusion of built environment variables to the models increases the fitness of the
model (log likelihood values) 3.78% in 1995, 3.12% in 2000 and 3.23% in 2005.
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How far do they commute?

A regression model was used to examine the influence of urban form and socio-demo-
graphic conditions on commuting distances in the Netherlands between1995 and 2005.
This paper does not afford enough scope to show the results here.

The estimated models do show, however, very low coefficients of determination
(R*)—below 0.05—and some coefficients switched signs across the study year. More-
over, neither the population of the city nor the transport variables exerted a consistent
significant influence on commuting distance. Job accessibility and degree of urbanisation
variables only give marginal influences in the models. These findings show that the
commuter’s workplace (and commuting distance) is barely influenced by urban size or
factors relating to travel accessibility, but rather by factors which have not been
accounted for in this analysis, such as jobs suited to individual tastes and abilities, a
better environment for work and family life, etc. This finding bears out Van der Laan’s
argument that commuting destinations and distances are heavily dependent on the job
market (Van der Laan 1998).

Be that as it may, the models still offer few significant results. As males tend to
commute more than females outside their home municipality, they tend to commute far-
ther. Male commuters travelled 4.8, 5.9 and 6.5 km farther than female commuters in 1995,
2000 and 2005, respectively. This finding is consistent with previous studies, which have
shown that female commuters in the Netherlands tend to travel shorter distances than their
male counterparts (Schwanen et al. 2002). Commuters with higher incomes and higher
levels of education tend to travel farther than other commuters and commuters who live in
denser areas commute shorter distances than those who live in less dense areas. For
example, people from very highly urbanised areas commuted 6.2, 5.5 and 6.7 km less than
people from non-urbanised areas in 1995, 2000 and 2005, respectively. It is understandable
since the distance to activity locations is much shorter in dense and compact areas than in
sprawl areas. The inclusion of built environment variables increased the models fitness
(r-values) 5.97% in 1995, 5.79% in 2000, and 8.32% in 2005.

What is the preferred commuting mode?

We used a multinomial logit model to estimate the influence of the built environment
and socio-demographic factors on the preferred commuting mode between 1995 and
2005. The transport modes considered in the model are private car, public transport
(train, bus, metro and tram) and non-motorised modes (walking, cycling and snorfiets),
with the non-motorised mode as the basic alternative. The results are presented in
Table 3.

The results show that access to a car and commuting distance are the main factors
that prompt commuters to travel by private car or public transport. Access to a car
significantly increases the likelihood of car usage and reduces the likelihood of using
public transport. For commute longer distances, Dutch commuters tend to use public
transport more than private cars. Interestingly, the results also support the argument that
the Dutch are fond of non-motorised modes of transportation (walking and cycling).
Taking only the coefficient values of age and commuting distance, it appears that
Dutch commuters prefer walking or cycling to private cars or public transport when
commuting <3 km.
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Female commuters tend to use public transport more than male commuters, but there are
no gender differences in the propensity to use private cars and non-motorised modes in
commuting. The use of private cars is lowest among highly educated commuters.

As expected, commuters from more urbanised areas are more likely to use public
transport than commuters from less urbanised areas. Commuters who live in the Randstad
and its main cities also tend to use public transport more than commuters who live outside
the area.

However, the transport-accessibility variables had no consistent significant effects for
the 3 years that were addressed. The influence of dense residential areas to the commuting
mode has increased in the past decade. The coefficient of very highly urbanised area in
encouraging the use of private car is —0.28 in 1995, —0.34 in 2000 and —0.43 in 2005.
Corresponding figures for public transport modes are 0.55 in 1995, 0.84 in 2000 and 0.89 in
2000.

Interestingly, the coefficients for the commuting distance were relatively stable from
1995 to 2005. The influence of car availability is growing continuously in the last decade,
both in encouraging the use of cars and reducing the use of public transport.

The inclusion of built environment variables increased the models fitness (log likelihood
values) 0.46% in 1995, 0.66% in 2000 and 0.87% in 2005. This shows that, although only
at very marginal level, from 1995 to 2005, the influence of built environment factors to the
commuting mode choice in the Netherlands has increased.

How long does the commuting journey take?

This final section uses a regression model to examine the influence of urban form on
commuting times in the Netherlands in the last decade. In order to examine the influence of
urban form without endogeneity biases from job market distribution on the location of the
workplace (commuting distance) and the exclusive characteristics of each travel mode, the
model includes commuting distance and travel mode as explanatory variables. The results
are presented in Table 4.

Commuting distance shows a strong positive association with total commuting time (for
the obvious reason that commuting distance is roughly proportional to commuting time);
an increase of 1 km in commuting distance was associated with increases in commuting
time of 0.71, 0.83 and 0.78 min in 1995, 2000 and 2005, respectively.

Consistent with the results of previous explanatory analyses, it appeared that, although
the average distance travelled by commuters from more urbanised areas was shorter, these
commuters actually spend more time travelling. Commuters from very highly urbanised
areas travelled 2.34, 3.00 and 2.63 min longer than those from non-urbanised areas in
1995, 2000 and 2005, respectively. Commuters from the Randstad travelled longer than
commuters from outside this area.

Taking only the transportation-mode variables, with the same distances and conditions,
car commuters travelled ~ 1.5-2 min less and public-transport commuters travelled ~ 16—
18 min more than non-motorised commuters.

Overall, the time that commuters spent on commuting increased continuously from
1995 to 2005. However, while the influence of urban form on commuting time changed
overtime, there is not any clear trend of the changes. The inclusion of built environment
variables increased the models fitness (+*-values) 0.57% in 1995, 0.33% in 2000 and 0.35%
in 2005.
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Built environments and journey parameters

As shown in Tables 2, 3, 4, the built environment factors, such as urban form and
accessibility indices, consistently influence commuting trends in Netherlands in the last
decade. The influence of the various factors is summarised in Table 5. The salient trends
are as follows:

As cities become more urbanised and compact, cross-commuting between municipal-
ities, commuting distances, and car use for commuting are likely to decrease.
Commuting time is likely to increase, however, because of the lower commuting speed.
On the other hand, the use of public transport is likely to increase.

The growth in transport-network density and accessibility will increase cross-
commuting participation and reduce commuting distances. At the same time, these
developments will increase commuting time, as higher transport-network density tends
to ‘invite’ higher numbers of private cars into the area and to make networks more
congested.

Interestingly, increasing travel accessibility does not have a significant influence on the
commuters’ choice of transport mode. As is clearly shown by the estimation results in
Table 3, commuting distance (i.e. location of the workplace) and car availability are the
factors upon which commuters are most likely to base their choice of transport mode.
This relationship is strengthened by very good highway accessibility with a high
average commuting speed (34.5 km/h) in the Netherlands, which make any
improvement in accessibility side would hardly encourage the commuters’ to shift
from private car. Improvements in the scope of public transport may nonetheless

Table 5 Influence of the built environment on Dutch commuting journeys

Urban form and Cross- Commuting Commuting Use of private car ~ Use of public transit
accessibility commuting distance time as a transport mode® as a transport mode®
More urbanised area — — + — +
Less urbanised area  + + — + —

Job-housing balance

Job accessibility + —

—Rail accessibility

Transport-network + +

—Distance from train +

Became part of the + + +

density and
accessibility

station

Randstad®

As one of main - + + +

Randstad cities®

+:

Positive influence

—: Negative influence

? Not consistently significant from 1995 to 2005

® Non-motorised mode (walking, cycling and snorfiets) is the base alternative

¢ ‘Part of the Randstad’ means that the area is part of a large polycentric metropolitan area development
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increase the use of public transport, although this factor did not exert a constant
significant influence in the period studied.

e The development of large polycentric networks, as in the Randstad, offers a convenient
environment for cross-commuting, which tends to increase traffic flow and congestion,
while also increasing the use of public transport.

The analyses also show that influences have changed in the last decade. However, the trend
of changes is unique for each analysis. In cross-commuting analysis, while the influence of
accessibility has increased, the influence of degree of urbanisation of home location
becomes weaker. On the other hand, the influence of urbanised residential areas to the
commuting mode choice has increased in the past decade.

In commute distance and commute time models, however, the built environment
variables do not show any clear pattern of changes. Moreover, the commuting distance
model shows that the commuter’s workplace (and commuting distance) is barely influ-
enced by factors relating to urban forms and travel accessibility and more by other
factors, such as job market that reflect individual abilities and preferences and the job
location distribution. These findings support the argument that individual and other
factors are more crucial in determining the travel behaviour of commuters than the built
environment and accessibility (Schwanen et al. 2003; Timmermans et al. 2003; Stead
2001).

Compare the contribution of the built environment variables to the model fitness in
1995 and in 2005, it appears that, while the contribution has increased in commute
distance and commute mode choice models, it has decreased in cross-commuting par-
ticipation and commuting time models. These findings raise a concern that, despite
stringent urban development policies in the Netherlands in recent decades (Maat et al.
2005), the influence of urban form to commuting behaviour are changing overtime.
Some influences have become stronger in the past decade and some influences have
weakened. This suggests that urban form policies alone will not be successful; policy-
makers need to consider other aspects in order to influence individual spatial activities
in the area.

Summary

Using data from the NTS for 1985-2005, we identified trends in commuting journeys in the
Netherlands in the last decade and examined the influence of urban form and travel
accessibility on commuting journeys over time. The descriptive analyses show that com-
muting distance and commuting time in the Netherlands have increased continuously over
the last 20 years. However, the distribution of commuters across various transport modes
has remained relatively constant.

The study also showed that urban form, which represented by degree of urbanisation
variables, consistently influences the parameters of commuting journeys in the Netherlands
over the past decade. However, the influences are changing overtime and the trends are
unique for each model. Some influences have become less significant in the last decade and
some have become stronger.

The result also shows that some models are scarcely influenced by factors relating to
urban form and travel accessibility that support the argument that individual and other
factors, such as job market distribution, are more crucial in determining the travel
behaviour of commuters than the built environment and travel accessibility factors.
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