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1 Introduction
1.1 Project
The Smart and Mobile Work in Growth Regions (Smart Commuting) project explores new ways of
combining work and life with new intelligent transport system services and new concepts for
supporting sustainable commuting. The mobility of workforce is increasing due to technology
development, commuting and the nature of work. This increased mobility has many consequences
as for example long commuting may decrease the productivity of work and leave less time for
relaxation. Cities also have to address commuting when planning technical solutions, developing
services and calculating finance schemes. The first objective of this project is to identify the changing
needs of mobile workers. The second aim is to increase the sustainability of mobility by supporting
the implementation of sustainable and intelligent transportation services. The consortium will collect
data by observations, surveys, interviews, and workshops in Austria, Finland and Switzerland to
evaluate how these new services meet the evolving needs of mobile workers. In addition, we will use
simulations to provide decision support for stakeholders address urban planning and governance
structures challenges. Implementations in large commuting areas are central aspects of this project.
Applications in different regions help to scale up our partners’ operations, get experiences about the
needs of users and discover some common ground for governance and city planning policies.
This project is a part of the ERA-NET Cofund Smart Cities and Communities (ENSCC), which was
established by the Joint Programming Initiative (JPI) Urban Europe and the Smart Cities Member States
Initiative (SC MSI).
The project started 1.4.2016 and is planned to last for two years.

1.2 Work Package and the Task
Mobile workers’ current and future needs (WP1) utilizes both qualitative and quantitative data to
identify the changing needs of mobile workers and the possibilities of new intelligent traffic system
services in meeting these needs. A qualitative approach, consisting of users’ self-produced mobility
maps and semi-structured interviews, was used to find out potential benefits and challenges of new
and upcoming mobility solutions. Interviews also provide an excellent opportunity to gather panels
that test and evaluate the new services. These activities are conducted in collaboration with AIT,
Aalto University, and ZHAW.
The qualitative part of WP1 provides background information on the relevant topics and questions
for the quantitative portion of this work package, i.e., the questionnaire-based survey. It was
conducted with equal sample sizes (around 500 respondents) in each region/country. The survey
explores the suitability of the existing and future mobility solutions for the commuters’ present and
future mobility needs. Moreover, the purpose is to identify specific traveler profiles across and within
the focused regions. While the findings are of broader public interest as well, they are primarily
intended to help our business partners, the service and technology providers as they further develop
their business concepts in WPs 5, 6 & 7.
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1.3 Definitions
Table 1 Definitions in this deliverable

Name
Commuter

Mobile worker

Definition
Commuting is a periodically recurring travel between one's place of
residence and place of work, or study, and in doing so exceeds the
boundary of their residential community. A distinction is often made
between commuters who commute daily or weekly between their
residence and workplace, and are therefore considered respectively local
or long-distance commuters. Commuting therefore does not include
trips conducted as a part of work activities such as a bus driver’s
workday or an executive’s business trip to attend a meeting.
An employee who accomplish a part of his work outside of his regular
place of work – either as a part of his/her commute or as a part of work
activities.

1.4 The structure of the report
This deliverable presents the basic statistics of the commuting survey conducted in Austria, Finland
(the growth corridor of Finland) and Switzerland (Basel Region) and the first round analysis on the
commuter’s profiles in these regions. The report builds on the previous Deliverable 1.2 and it will be
complemented with a more detailed report on travelers’ behavior in Deliverable 2.2.
As our methodology, including the sampling in each region and the specific themes of the survey,
builds on the earlier studies on the case areas, we start with a short overview of the present mobility
studies in each country. We then discuss our methodology and the findings of the study. The survey
questions are included as an appendix at the end of the report.
The first set of findings embraces the characteristics of mobile workers se well as their commuting
environment. We then present the key findings on the mobility behavior and the overall satisfaction
with the present mobility forms of the commuters. In addition, the aspects that could potentially
change the present mobility modes to more sustainable ones are also discussed.
The second set of findings are based on cluster analysis where the aim is to identify commuting
profiles and user groups in each of the focused regions. Whilst our data lends itself to many further
analyses, the work in this project will be continued in WP2. The report ends with the conclusions of
the results so far.
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2 Status of the mobility studies in our case areas
Focusing on our research topic the Mobility and Transport Microcensus1 (MTM) coordinated by The
Federal Statistical Office and the Federal Office for Spatial Development, is the most prominent
mobility survey in Switzerland. MTM is a part of the population census conducted every five years.
MTM examines the travelling behavior of the Swiss resident population. In the 2015 edition, 57 090
randomly selected persons were questioned via telephone interviews.
By choosing many of the MTM’s themes into our survey, the unique commuting environment of
Basel’s travel-to-work-area can be contrasted with the overall situation in Switzerland. Whilst MST
enables a detailed analysis on commuting behavior in Switzerland and Basel2, it does not take into
account the international nature of commuting; for instance, 36% of the commuters working in Basel
Stadt reside in the neighboring countries 3 . To have better insights of the specific commuting
environment in the Basel travel-to-work-area, we contacted our respondents through local companies
and schools.
The Finnish Transport Agency conducts a regular National Travel Survey (NTS)4 on the mobility
behavior in Finland. In addition, there are local supplementary studies on the Growth Corridor
Finland (GCF) (Figure 1). The respondents of the NTS consists of all over six-year-old census
registered people in Finland (excluding residents of Åland). The sample size of the previous survey
2010-2011 was 22 518. Statistics Finland has also examined commuting behavior, and based on
data from the year 2010 the GCF commissioned mobility atlas for the corridor.
Through filtering of the responses in NTS by the residence along GCF the two larger urban areas,
Tampere and the capital region become over-represented, whereas the other areas, smaller cities
and rural areas are under-represented. Owing to this biases we decided to construct a more balanced
survey that enables comparisons of commuting behavior in the urban and less urban areas.
The Federal Ministry of Transport, Innovation, and Technology in Austria has conducted national
travel surveys infrequently. The key results on different groups of people and regions are available
and contrasted with the 1995 survey in the report Austria on the road 2013/20145. Data on commuting
between regions 6 is also available for the state of Lower Austria where our main case region,
Korneuburg is located. Our survey on Austria uses a representative sample of the whole country as
the respective background data that is available from Switzerland and Finland was missing.

1

Main results of the Mobility and Transport Microcensus” (In German) available at:
https://www.are.admin.ch/are/de/home/verkehr-und-infrastruktur/grundlagen-und-daten/mzmv.html
2
c.f. Ragettli, M.S.; Tsai, M.-Y.; Braun-Fahrländer, C.; de Nazelle, A.; Schindler, C.; Ineichen, A.; Ducret-Stich,
R.E.; Perez, L.; Probst-Hensch, N.; Künzli, N.; Phuleria, H.C. (2014). Simulation of Population-Based Commuter
Exposure to NO2 Using Different Air Pollution Models. Int. J. Environ. Res. Public Health, 11(5), pp. 5049-5068.
3
http://www.statistik.bs.ch/zahlen/tabellen/11-verkehr-mobilitaet/pendler.html
4
https://www.liikennevirasto.fi/web/en/statistics/national-travel-survey#.We9XSluCyM8
5
https://www.bmvit.gv.at/verkehr/gesamtverkehr/statistik/oesterreich_unterwegs/downloads/oeu_20132014_Ergebnisbericht.pdf
6
https://media.arbeiterkammer.at/noe/pdfs/Pendleranalyse_2014.pdf
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Figure 1 Travel surveys conducted in the Growth Corridor Finland region in the past 22 years.

3 Methodology
The questions of the questionnaire, presented in the APPENDIX of this deliverable, are related to the
following themes (no. of questions): respondents’ background (18), commuting environment (5),
present modes of commuting (13), satisfaction and motivations (5), future modes of commuting (3).
The questionnaire was issued in Oct. 2016 – Feb. 2017 and the data was collected in Dec. 2016 –
May 2017. The geographic focus of the survey differs in each country, which in part reflects the policy
priorities and needs in developing sustainable commuting. Hence, there were three identical (regionadjusted) commuting surveys in Austria (N = 531), focusing the whole country, Finland (N = 523)
focusing on the Finnish Growth Corridor and Switzerland (N = 549) focusing on Basel Region. Owing
to the large sample size the data enables to compare the descriptive statistics across the three
regions/countries and - based on the statistical clustering methods - identify commuting profiles within
each country/region and across the three countries/regions.
The Finnish data (forced n=521) collected from the Growth Corridor Finland, uses the internet panel
of Taloustutkimus. Using a representative sampling method half of the Finnish responses are
collected from municipalities and small towns, the other half coming from the four large cities
(Helsinki, Espoo, Vantaa, Tampere) located in the Helsinki-Tampere growth corridor. Along with
place of living, representative sampling was applied to other central background variables; age and
gender. Using a random sample out of the official business register ZHAW contacted 2504
companies in the canton of Basel-Stadt by e-mail. Companies were asked to forward the link to the
online questionnaire to their employees. The survey was available both in German and French. Of
the total number of responses 1186 (including completed questionnaires and all types of drop-outs),
549 were completed giving the completion rate of 46 %. Of the respondents with completed
responses 462 live in Switzerland, 65 in Germany and 22 in France. In Austria, the survey was
conducted by ZHAW in unipark (online survey tool). Being available both in German and in English,
the questionnaire was distributed to the registered users of a market research institute
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(Marktforschungs GmbH). The method was iterative and selective to collect a representative sample.
Of the total number of responses 724 (completed questionnaires and all types of drop-outs), 531
answers were completed yielding completion rate of 73 %. The Austrian sample also includes
retired persons, which are excluded from the Finnish and the Swiss samples.
In summary, the three focus regions are characteristically different as the purpose of the survey is to
examine and compare different national policies in commuting, mobility and the related services.
Hence, with the exception of Austria, the descriptive statistics presented in the following examines
the differences and similarities between the regions, and therefore the results are not directly
applicable to the respective countries7.

4 Results – Comparative statistics
4.1 Background factors in the regions – highlights
Despite the different geographic and cultural contexts and geographic foci of the three surveys, the
samples show high similarity across the regions and the distributions with respect to the background
factors. In general, the 1600 respondents and their regions/countries share the following main
features. Full-time employment is the dominant employment status in all regions/countries. The
predominant age group is 46-55 (30 % in Finland and Switzerland). On aggregate, the educational
levels of the 1600 respondents are high. The dominant group in household size is two persons
(typically couples) accounting on average for 40 % of the respondents. In a similar vein, for “the
number of working or studying persons in the household”, the dominant group is two persons
consisting on average 50 % of the respondents. Also, “for many children living at home,” the dominant
group is “zero” consisting on average of 70 % of all the respondents.

Figure 2: Background factors - the number of children living at home

A typical number of cars in a household is one car in each region/country with the average of 45 %
of the respondents. The overall accessibility to a car is, however, much higher as 91 % of the
households in Austria, 80 % in GCF and 70 % in Basel Region owns at least one car. As to the
household monthly net income, the Swiss respondents outperform the Finns and Austrians. The
monthly net income among the Swiss/Basel commuters is about double higher than in the other

7

In order to draw conclusions that are more general for the countries, the results should be weighted and extrapolated
according to the respective national distributions.
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regions/countries. Finally, while almost all the respondents in each region/country have a driving
license, e-bikes are virtually non-existent.

Figure 3: Background factors - household monthly net income.

4.2 Commuting environment in the regions – the highlights
As with the background factors, the regions show high similarity and the distributions of the given
categories featuring the commuting environments. However, some systematic differences can be
identified as well. Whereas the dominant type of living environment in each region/country is urban
accounting for 40 % of the aggregate sample, Austria shows the highest share of respondents living
in rural areas (over 20 %). The type of environment can be contrasted with the present population
densities, which gives a more objective view of what rural and sparsely populated areas mean in
different regions. This characteristic is highlighted in Figure 4.

Figure 4 Population densities in the focus areas 2016 (source: National bureaus of statistics)

Regarding the “access to basic necessities within walking distance” the highest share (over 90 %) is
shown by public transport access point. Distinctively, the Austrian commuters have the lowest
accessibility in each category of the basic necessities. Of the different types of public transport
stations, Bus stop dominates in the walking distance to the closest transport point in all
regions/countries (90 % of the respondents on average). Distinctively, the share of bike- or car
sharing stations is highest in Basel Region (over 30 %). The dominant place of work among the
respondents in all regions/countries is the primary workplace varying between 78 % (Austria) and 89
% (Basel Region). For the GCF and Austrian commuters, the dominant workplace location type is
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urban (47 % of the respondents) whereas in Basel Region the predominant location is city center
with 52 % of the respondents.

Figure 5 Commuting environment - Places of work.

4.3 Characteristics and modes of present commuting – the highlights
On aggregate, the three regions show relatively high similarity with respect to the main characteristics
and modes of present commuting. There are some specific differences, however, which may be
explained by distinct “cultural” and “locational” (city vs. larger areas) factors. As expected, the
dominant category for the “number of times commuted to the main workplace in a week” is 4.5 to 5.5
times. This accounts for 58 % of the respondents on average. Surprisingly, given the marked
differences in the geographic sizes of the countries, the regions are relatively similar in the commuting
distances and the distribution of lengths in each percentile. A half of the respondents have a
commuting distance less than 10 km. Whereas GCF and Basel Region are relatively similar with
respect to the daily commuting time and the distribution of commuting time in each percentile, Austria
shows the lowest commuting time in each percentile. A half of all commuters have a daily commuting
time less than 50 minutes on average.

Figure 6 Present commuting - Distance between home and workplace
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On average, 60 % of the respondents has an “access to private car” while less than 10 % of the
respondents has an access to a company car8. For the most important means of transport used for
commuting GCF and Austria show similar patterns. In Austria and GCF, car-driver is the dominant
mode (over 50%) whereas “walking” is next important with around 20 %. In Basel Region instead,
bike, train, and tram are equally important with 30 % among the respondents. Of the public transport
ticket types used commonly in commuting, year-ticket is the most common (around one-third of the
respondents) In Basel Region and Austria, whereas in GCF the most common modes are value
ticket, flat rate month pass and single/return ticket in the respective order. The regions/countries
show similar patterns in the relative importance of “combining other activities with commuting” of
which the most important are shopping, social activities and sport and leisure in the respective order.
The utilization of digital services related to commuting is characterized by specific patterns across
the regions. Basel Region is the most advanced in the “use of Internet for commuting info seeking”
whereas in GCF and Austria show similar patterns (the relative shares of high use/moderate/low
use). The use of Internet for booking in commuting is relatively rare in each region. Basel Region is
showing the highest and GCF the lowest ranking. The same holds for the “use of Internet for paying
in commuting”. The lead position of Basel Region in digital services is influenced by its higher share
of public transport in commuting.

Figure 7 Present commuting - the most important means of transport used for commuting.

The high share of public transport in commuting in Basel Region also shows up in scope and intensity
of the various “activities during commuting” in which Basel Region ranks the first. In particular,
reading is relatively uncommon among the GCF commuters. Moreover, it seems that the GFC
commuters do a narrower scope of activities than the commuters in Austria and Basel region. As the
expected requirement of the job is the dominant reason to commute during peak hours in all regions,
GFC ranking the first.

4.4 Satisfaction and motivations – the highlights
Regarding satisfaction and motivations related to the present modes of commuting, i.e., what is
appreciated by and what is not, there are distinct commonalities across the regions but also regionspecific differences. These commonalities may provide guidance of how and in which focus areas to
8

In this question, accessibility means the “possibility to use”.
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develop mobility services, For instance, Figure 8 shows the order of importance of specific
dimensions of satisfaction associated with present commuting independent of its mode. In general,
the rankings of the dimensions of satisfaction are highly consistent across the three regions. Over
these dimensions, GFC commuters are the most satisfied and the Austrian commuters the least
satisfied with their present modes of commuting. The highest-ranking dimensions are easy to use,
the reliability of the service and comfort of traveling. Service frequency shows intermediate
satisfaction whereas the lowest ranking dimensions are prices, travel time and enjoyment of travel.
This implies that there is potential for improving travel enjoyment and making travel time more
valuable.

Figure 8 Satisfaction with the most common modes of commuting.

Of the two most prominent reasons for using a private car, the commuters have a shared view across
the three regions. The highest valued advantages of using a private vehicle are flexibility and speed
of traveling. On the other hand, the lowest ranking reasons are environmental concern, transportation
of other people, and avoidance of traffic jams. Other non-influential motivations are safety, price,
weather, and privacy. Of the regional differences, no other alternative is ranked distinctively high by
the Austrian commuters, which may be an indication of limited public transport services in specific
rural/sparsely populated regions or the lack of information regarding the existing public transport
services. In a similar vein, free parking space at work ranks relatively low among the GCF commuters
indicating regional differences in the company and public policies on private cars. Finns also
appreciate more the reliability of traveling, which may say something about the perceived quality
problems in public transportation and privacy, which may reflect the influence of cultural differences
(ethos).
As expected, the rationales for using public transportation are very different from those of using
private cars. Moreover, the rankings for the most important rationales show higher variance across
the regions. In this respect, Austria and Basel Region are more alike. In general, environmental
concern is the most often mentioned motivation among the commuters to use public transportation.
For the second most important rationale price implying low costs of commuting, there are regional
variances, which may indicate impacts of different tariff policies and efficiencies in the public
transportation more generally. On aggregate, there two motivational aspects that makes GCF
commuters different from those of Austrians and Basel Region. First, Finns do not commute by train
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or bus primarily to avoid traffic jams but they do so because there is no other alternative. While the
rationales to motivate present mode of commuting may be objective and real, they may also involve
subjectivity and ideological aspects. The potential influence of ideological/subjective motivation is
manifested by the fact that reliability and no other alternative rank high for both car users, and public
transport users. Similar to the car users there is higher consensus on the less influential motivations
across the three regions. Distinctively, the possibility to work while commuting is not influential
motivation to use public transport.
Table 2 Motivations to use public transportation in commuting; rank order.

The motivations of using a bicycle in commuting represent a hybrid of the rationales for using the car
and public transportation. Cycling enables flexibility and speed, and at the same time, it is considered
cheap and environmentally friendly. By the GCF commuters health and to do sports is considered
particularly important indicating some cultural differences relative to Austria and Switzerland. Hence,
or the Austrian and Swiss commuters bicycle seems to be more of practical alternative among the
other modes of mobility. The rankings of motivations for walking are similar to those of using a bicycle
with the exception that speed is non-influential in the former. Here also the GCF commuters value to
do sports and health distinctively high meaning that a more substantial proportion of GFC commuters
are motivated to walk for its health effects compared to the commuters in Austria and Basel Region.

4.5 Future commuting – highlights
From the perspective of future commuting modes and the policies to support the desired change, two
issues are of specific interest; a) the enablers that would encourage commuters to shift to, and
increase the use of public transport services, and b) the propensity of the commuters to use the new
or emerging mobility services. The survey results indicate that the most important enablers to
increase public transport are more or less the same across the three regions. Ticket prices, better
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connecting services, decreased waiting time and more frequent service, are all pragmatic enablers
related to higher efficiency and service intensity of the public transport and the travel chains.
Table 3 The required improvements encouraging more public transport use: rank order.

Since the elasticity of increased use for the commuters that already use public transport as their
principal mode is – logically - lower than in other groups the rankings in Table 3 can also be
interpreted to approximate the propensity of the shift among the non-public transport users. Hence,
e.g., cheaper tickets would be influential for the car users to change their commuting behavior
towards public transport. Distinctively, the GCF commuters consider that public transport services
are too infrequent to mobilize its increased use, i.e., there is a higher potential compared to Austria
and Basel Region. A similar observation holds for better walking accessibility. More generally, there
seems to be a higher potential for increased use in Finland related to specific characteristics of the
public transport infrastructure. Moreover, in Finland, the propensity to increase public transport is
higher among the car users than in other commuting groups. In contrast, to the recently raised
arguments for the public transport services, neither the opportunities to work during trips nor the
street tolls for private cars in city centers are considered unimportant enablers.
The market potential for the new modes of commuting was estimated by respondents’ answers to
the question: “could you imagine using one or more of the following transport modes for your
commuting trips?” The alternative commuting modes and the answers thereof are highlighted in
Figure 9. Except for the GCF commuters on ride sharing, the commuters in each region seem to be
highly conservative indicating low propensity to change from the present commuting behavior. This
result is consistent with commuters’ relatively high satisfaction (Figure 8) with their current modes.
Another potential explanation is that many commuters - or people more generally – are not fully
aware of the emerging commuting modes and therefore they cannot yet consider them as viable
alternatives.
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Figure 9 Future commuting – The market potential for new modes of commuting.

5 Results – Commuting profiles
5.1 Objectives
With the comparisons of the commuters’ characteristics and the commuting patterns by type of
variables separately in the three regions, the goal of this study is also to identify typical and
homogeneous user groups (households) in the regional samples sharing specific characteristics
pertaining to modal choice and its most relevant factors. As a multivariate method for
multidimensional data, statistical cluster analysis is applied here to identify groupings and relevant
criteria of modal choice segmentation in the transport systems and respective demographic, socioeconomic and spatial contexts. This exercise is a preparatory step for understanding individual
decision making by revealing the main “background” and “environmental” variables of the decisions
making concerning the commuting modes of the households.

5.2 Methodology
The statistical cluster analysis is an explorative analysis that tries to identify structures within the
data. Cluster analysis is also called segmentation analysis or taxonomy analysis9. More specifically,
it tries to identify homogenous groups of cases, i.e., observations, participants, respondents. Cluster
analysis is used to identify groups of cases if the grouping is not previously known. Because it is
explorative, it does make any distinction between dependent and independent variables. The
different cluster analysis methods in SPSS, which is the statistical tool in this report, can handle
binary, nominal, ordinal, and scale (interval or ratio) data. Of the different clustering methods, the
analysis here uses two-step clustering method. Two-step cluster analysis also automatically selects
the number of clusters (when requested to do so), a task normally assigned to the researcher in the
two other methods10.
9

Source: http://www.statisticssolutions.com/cluster-analysis-2/
Two-step analysis is more of a tool than a single analysis and identifies the groupings by running pre-clustering first and
then by hierarchical methods. It uses a quick cluster algorithm upfront, which enables handle large data sets that would take a
10
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The two-step clustering method is applied separately to the data sets of Austria, Finnish Growth
Corridor, and Base Region, containing only valid, complete and plausible cases (responses).
Consequently, after filtering the number of cases in the respective order are 240, 456 and 166. The
additional variables and cluster analyses are based on transferable SPSS syntax. The number of
clusters is not predefined which avoids biased clustering by preconception. In that way, it is purely
data-driven. The main outcomes of the algorithm are a) the specific number of clusters, b) cluster
sizes, c) cluster characteristics, d) predictor importance, e) cluster homogeneity, f) cluster solution
quality, cluster membership for each case, etc. The main research questions addressed are following:
•
•
•
•
•

Are there, and what kinds of, distinguishable user (commuter) groups?
What are the most prominent determinants of modal choice in commuting?
Are there specific clusters of households sharing similar commuting behavior?
To what extent does the disposable income influence commuting behavior?
How do the interdependencies and dynamics compare across the three case areas in Austria,
Switzerland, and Finland?

5.3 Commuting profiles in Austria
Based on the 7 variables (6 background and 1 present commuting) chosen for the two-step clustering
method, the cluster algorithm produces 5 internally homogenous clusters of approximately same
size. The variables and their relative importance for cluster formation are highlighted in Figure 10.
The variables with the highest impacts are household size and residential location whereas the lowest
impacts are shown by the single parent dummy (value of 1 indicating a single parent household) and
household income.

Figure 10 Variables’ importance for cluster formation in Austria.

long time to compute with hierarchical cluster methods. In this respect, it combines the best of both approaches. Also two-step
clustering can handle scale and ordinal data in the same model.
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The differing characteristics of the five clusters provide approximations for specific commuting
profiles, respectively. Profile 1 involves urban single person households predominantly using public
transport and to a lesser extent active modes (walking and cycling). Their workplace is located in the
urban area, and they have relatively low total household income. Profile 2 involves couples or small
family households (2-3persons) living in a semi-urban environment and working in the city center.
They are typically car-reliant occasionally engaging in active modes. They share a relatively low
household total income. Profile 3 involves large-family households located in a rural environment
and heavily relying on a car. They have urban workplaces and average total income. Profile 4
includes well-off urban couples or small family households. They work and reside in urban areas or
centers and have high total income. They are a) heavily reliant on a car and b) the least active
(walking/cycling) compared to other profiles. Finally, profile 5 involves urban couples or small family
household with a very high affinity towards public transport and active modes. They have an average
income.

5.4 Commuting profiles in Basel Region
Similar to Austria, the seven variables and the two-step cluster method generates five internally
homogenous clusters of approximately same size. The variables and their relative importance for
cluster formation are highlighted in Figure 11. The variables with the highest impacts are the
household size and residential location whereas those of the lowest are single parent dummy and
workplace location. Compared with Austria, household income is more effective, and the modal
choice and the workplace location are less effective determinants. Since clusters in Basel are mainly
formed by the first three variables and the variable ‘dominant modal choice’ having only a little effect,
we can, therefore, conclude homogeneous this behavior is within a group if the variable ‘dominant
modal choice’ has only little effect on cluster formation.

Figure 11 Variables’ importance for cluster formation in Austria.

The differing features of the five clusters provide characterization for specific commuting profiles,
respectively. Profile 1 involves rural multimodal couples or small family households working in the
city centers. They show little active traveling and are below average income households. This profile
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corresponds to the profile 2 in Austria showing differing modal modes. Profile 2 involves urban
single-person households showing a slight tendency to public transport. They are, however, also
using other modes including active travel. They work in the city and have low total income. In general,
this profile corresponds to the USPT in Austria. Profile 3 consists of large-family household located
in the semi-urban environment. Their workplace is in the city, and they dominantly rely on active
modes and public transport. They have above average income. This profile corresponds to Profile 3
in Austria with differing modal modes. Profile 4 involves well-off semi-urban couples or small family
households working in urban centers. They have very high total income and show the tendency
towards public transport and private car. This profile corresponds to Profile 4 in Austria, which is more
car-reliant compared to the Swiss counterpart. Finally, Profile 5 consists of urban couples or small
family households with a very high affinity towards active modes and public transport to a lesser
degree. They show slightly below average household incomes. This profile corresponds to Profile 5
in Austria. In general, the Austrian and the Swiss clusters of commuting profiles are highly similar the
main differences being in the commuting modes – higher car reliance in Austria and higher intensity
of active modes in Basel Region. This owes to a great extent to the spatial differences of these
regions.

5.5 Commuting profiles in the Growth Corridor of Finland (GCF)
In contrast to Austria and Basel Region, the seven variables and the two-step cluster method
generates seven clusters of differing size. The variables and their relative importance for cluster
formation are highly different and highlighted in Figure 12. The variables with the highest impacts are
residential location and workplace location whereas those with the smallest impact are single parent
dummy and number of children. Compared to Austria and Basel Region the dominant modal choice
is more effective in the Finnish Growth Corridor. The overall differences in the variables- impact may
indicate the geography, and locational aspects are more interrelated with the modal choices in the
GCF, and hence they characterize the commuting profiles11.

Figure 12 Variables’ importance for cluster formation in Growth Corridor Finland.

11

This is interesting given the fact that the commuting distances are similar across the three samples (see Figure 6).
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The differing features of the seven clusters provide characterization for specific commuting profiles,
respectively. Except for the profile 1 and 7, the clustering process produces different types of profiles
than in Austria and Basel Region. Profile 1 involves urban single person households. Public
transport, active modes (cycling, walking) and multimodal modes of commuting are their mobility
choice. Their workplace is located in urban area or city center, and they have low total household
income. Profile 1 has its close counterparts in Austria and Basel Region. Profile 2 consists of single
person households using dominantly private car in commuting. They live in semi-urban and rural
areas and work in urban area or city centers. The average income is relative bow but higher than in
Profile 1. Profile 3 consists of small households (1-2 children). They mostly live and work in the urban
areas, and they use active modes and multimodality in commuting. The household income is on the
average levels. Profile 4 consists of small households relying on the private car and public transport.
They live and work in the urban area or city center. Their average household income is relatively
high. Profile 5 involves semi-urban families (2-4 size). They live in the semi-urban areas, and the
workplace is in an urban area or city. They have relatively high average household net income. They
use both private car, public transport, and multimodal solutions. Profile 6 consists of semi-urban
households. They live and work mostly in the semi-urban areas and also in urban areas and city
centers. This profile includes both single person households, small households, and larger
household. The have an average household net income. Their most common modal choices are the
private car and active modes. Finally, profile 7 consists of households living and often working in the
rural area. Their most common mode of transport is a private car. They also have more children living
at home than the families in other profiles, yet the average number of children is still one child. The
average net household income is high. Apart from the family size, this profile corresponds Profile in
Austria.

6 Conclusions
This report summarizes the key findings of the commuting survey conducted separately for the three
countries and regions, The Finnish Growth Corridor, Austria and Basel Region in Switzerland. While
the geographic focus and sampling methods differ by country, reflecting the national policies in
developing smart mobility services, the results also enable comparisons of the structures and
prospects of commuting-related issues in the three regions sharing some similarities and showing
specific differences. Austria and Basel Region represent small and relatively wealthy Central
European countries having relatively similar historic, cultural and political setting. Finland is also small
in terms of population but it is substantially larger in geographic size. This also means significantly
higher distances and lower population densities compared to Austria and Basel Region (Switzerland).
As part of the Nordic Countries’ community, Finland also shows a different cultural and historical
heritage.
In spite of the differences in the framework conditions and the samples, the regions are surprisingly
similar with respects to the background factors of the commuters. Even the larger geographic size of
Finland does not show up in the differences of average commuting distances in the three regions.
Another distinctiveness and, to some extent a disappointment concerning the data is the low share
of families with children among the respondents. We know from the Finnish data of the focus groups
that the children’s mobility needs are highly influential in designing the transport solutions (including
commuting) of the families.
The most significant regional differences in the patterns of present commuting are heavily influenced
by the sample characteristics. For instance, among the respondents of Austria and FGC, the share
car drivers is substantially higher than in Basel Region, where the various forms of public transport
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dominate. This also explains the marked differences in number of other activities done during
commuting. For the same reasons – the differences in spatial focus - the Austrian and the Finnish
responses indicate that public transport services are not well or accessible enough to provide a viable
alternative to private car. The most satisfied commuters with their present modes can be found in
GCF through the difference with Basel Region is markedly low.
Table 4 Summary of the commuting profiles in Austria.
Cluster name

Cluster
size

Residential
location

Working
location

Household
type

Income
€

Dominant mode
of commuting

51

semi-urban
& rural

mixed

single &
small family

2790

private car,
active modes

42

urban and
rural

urban

small family

5580

private car

Large
families

41

rural

urban &
rural

large family

3670

private car,
active modes

Urban
singles &
families

40

urban

urban

single &
large family

2710

varies

Urban
couples

40

urban

urban

couples w/o
children

3140

PT, active
modes

Semi-urban
and rural
singles and
small
families
Well-off
urban
couples

Based on the cluster analysis, the evidence of relative homogenous user groups among commuters
suggests that specific needs concerning transport exist within each group. Accordingly, while the
enablers for increasing public transport use or emerging services (as laid out in 4.5.) consist of lower
ticket prices, more frequent services, reduced waiting times, etc. at a general level, they will have
substantially different impacts on the individual user groups. This means that the likelihood of modal
shift subject to the introduction of new services will be different for each group: while some groups
may be quick to take up new commuting services, others may ignore them at all. Also cultural
differences between the regions matter. For instance, the descriptive statics point out that the Finnish
commuters tend to consider the active modes (walking/ bicycle) more as physical exercise rather
than just an effective way of mobility in the urban areas.
In terms of commuting profiles (user groups) generated by cluster analysis, the results show that the
current modal choice of a household is heavily influenced by many environmental (settlement type
of residence and workplace), demographic (household size and structure) and socio-economic
(household income) variables. In this respect, Austria and Basel Region are highly similar, and
together they differ from GCF. This can be seen from the commuting profiles summarized in Tables
4, 5 and 6. As the main differences between Austria and Basel Region follow from the spatial focus,
meaning higher private car-intensity in Austria than in Basel region, it can be concluded that the
regions share some cultural characteristics, which are also linked with their geographic proximity.
The construct of user groups in GCF differs by a higher number of respondents in the sample, which
explains the higher number clusters, but also by a different factor importance in the clustering
process. The dominant modal choice plays much higher importance, which means that it is more a
cause than just a consequence, which is a clear contrast with the other regions. The fact that private
car is used by singles and small families in commuting to urban working locations indicate that the
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choice of private car is justified by other than rational grounds only. In other words, the data supports
the conclusion that more than in other countries, private car is associated with specific cultural values
in Finland. While the user profiles in GCF shows some distinctiveness in comparison to the other
regions, the homogeneity of the user groups in GCF highlight the explanatory power of the chosen
background variables.
Table 5 Summary of the commuting profiles in Basel Region.
Cluster name

Cluster
size

Residential
location

Working
location

Household
type

Income
€

Dominant mode
of commuting

Small urban
multimodal
families

39

urban

urban

small
household

9140

active modes,
PT and
multimodal

Urban singles

33

mostly urban

urban

single

5280

mixed

Rural
multimodal
families

27

rural

urban

small & large
families

9800

private car &
multimodal

Large
households

25

semi-urban,
mixed

urban

large
household

14700

private car,
active modes,
PT

Well-off semiurban couples

25

semi-urban

urban

small
household

29850

mixed

Table 6 Summary of the commuting profiles in the Growth Corridor of Finland.
Cluster
name

Cluster
size

Residential
location

Working
location

Household
type

Income
€

Urban PT city
single

54

urban

urban

single

1900

PT, active,
multimodal

Private car
single

42

mixed

urban

single

2600

private car

60

urban

urban

small
family

3550

multimodal,
active modes

69

urban

urban

small
family

4750

private car,
PT

67

semi-urban

urban

small
family

4650

private car,
PT,
multimodal

74

semi-urban

semiurban

small
family

3400

private car,
active modes

90

rural

urban,
rural

family

4900

private car

Small urban
family;
multimodal
Small urban
family;
private car & PT
Small semiurban family;
private car, PT,
multimodal
Semi-urban
households;
private car,
active modes
Rural private car
families
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It is logical to assume that also the future modal choices are influenced by the cluster factors used in
our study. Although there might be other influential variables as well, it can be concluded at this stage
that knowing about the cause and effect patterns behind modal choice will significantly support the
development of new services and help improve their market potential. When designing new services
to commuters, transport service providers are well advised to ‘know’ their potential customers well
regarding the socioeconomic and demographic characteristics as well as the operational area of the
services. On this basis, new services can be customized to fit the respective commuters’ needs, and
market potentials can be assessed more realistically.
Households stating a relatively high satisfaction level with their present mobility set-up are largely
unlikely to accept new commuting modes (such as ride sharing or shared on-demand services, etc.).
This might change is the costs of transport increase and the affordability of commuting is at risk. This
is particularly true for households with relatively low equivalent incomes, i.e., such households that
need to spend a relatively high share of their total income on mobility. In a scenario of energy price
increases or congestion charges, etc., the need for new transport services (and hence the probability
of their acceptance) will be substantially higher. Moreover, target-group specific awareness-building
regarding alternative modes of commuting can greatly support the acceptance of new services.
Concerning different settlement structures, implementing sustainable and affordable transport modes
in rural or semi-urban areas remains a challenge. In these areas, car reliance is usually very high,
and the patterns of mobility behavior developed over the past decades are unlikely to change
overnight. Also, the typical locational patterns and the limited number of work opportunities in most
rural areas create preconditions that are difficult to overcome just by developing the transport system
alone. From a planning perspective, it thus makes sense to think outside the box and consider
measures in other fields of actions such as settlement policy, housing programs or labor market
policy.

7 Dissemination
Deliverable 1.2 describing the basic survey results:
https://smartcommuting.files.wordpress.com/2017/06/wp1-deliverable-1_2-final.pdf
Invited presentation in the annual event of organized by Motiva on 11th May 2017
https://www.motiva.fi/files/12771/Tero_Haahtela_Aalto-yliopisto.pdf
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APPENDIX
Question(s)

Item(s) and preliminary scale

“stage direction” / additional info

Language

Variable
Name
lang

Language choice

DE
EN
FI
FR

Scale: 1x Y
Defines language of survey

Country

Country of living

country_liv

In which country do you live?

Open_______

Country

Place of living
Gender

In which country do you
work?
What is your gender?

Open_______

Individual
background
/
demographi
cs

country
zip
p_gend

Presupposes
an
independent
survey-implementation for each
study-region
FI: “municipality”
FI: “municipality”

Year of birth
Education level

p_year
p_edu

In which year were you born?
What the highest education
grade you have completed?

Employment status

p_empstat

Which is your current
employment status?

_____ (Four digit number)
No school education
Primary education
Secondary education (e.g. high school or
vocational school)
Diploma of higher education
Bachelor or equivalent level
Master or equivalent level
Doctoral or equivalent level
full time employment
part-time employment
incidental work periods

Category

Matter to be asked

Language

Individual /
socioecono
mic status

Employment
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female
male
other

Scale: 1x Y

Scale: 1x Y

Scale: 1x Y to all
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Household
demographi
cs

Household size

Household
composition
persons)

Household
amenities

Personal
amenities
Locational
characteristi
c (home)

hh_num

hh_work
(active

How many persons live in
your household (including
you)?
How many persons in your
household are currently
working
or
studying
(including you)?

Smart Commuting –project
maternity leave
currently without work
student
other: _____
____ (number)

____ (number)

Household
composition (children)

hh_18

How many persons in your
household are younger than
18 years (including you)?

____ (number)

Vehicle ownership

hh_car
hh_motorc
hh_bike
hh_ebike

How many of the following
vehicles does your household
own?

cars: ____ (number)
motorcycles: _____ (number)
bicycles: _____ (number)
e-bikes: _____ (number)

Household income

hh_inc

_______ EUR/CHF

Driving license

p_dlice

What is your household’s
total net income per month?
Do you hold a driving license?

Basic
type
of
settlement structure

home_env
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How would you describe the
environment you’re living in?

If student -> Show comment that
the term “workplace” also refers to
“place of study”

Yes
No
Rural
Village
Suburban
Urban
City center

Dropdown with choice EUR or CHF
(variable: hh_currency)
If N: Skip Q0
Scale: 1x Y
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Locational
characteristi
c
(workplace)

Household area access
to basic necessities

home_nec
e

Are these basic necessities
within walking distance from
your place of residence?

Closest PT point

home_acc
pt

Which of the following public
transport access points are in
walking distance from your
home?

Places of work

workpl_pl

In which of the following
places do you work during
your typical work week?

workpl_en
v

How would you describe the
environment your primary
workplace is located in?

Visit workplace

com_freq

Work commuting

com_dist

Mode of commuting

com_mean
s

How many days you go to
your main workplace in
average per week?
What is the estimated
distance between your home
and your main workplace?
Which means of transport do
you use for commuting trips
and how often?

Workplace
type

Commuting
frame
conditions 1

Current
commuting
patterns

location
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Public transport access point
Groceries or supermarket
School or kindergarten
Pharmacy / drugstore
Other public services
Bus stop
Tram stop
Train station
Subway station
Taxi station
Bike- or Carsharing station
Other______
At main workplace
At home
During business trips
During commuting
While visiting a client
At other places: _____
Rural
Village
Suburban
Urban
City center
_____ days

Scale: Y/N to all

Scale: Y/N to all
If there’s more than one Y -> We
know the access point is an
intermodal hub.

Scale: Y/N to all

Scale: 1x Y

____ km

Car - as driver
Car - as passenger
Motorcycle
Bus
Train
Tram
Subway/Metro

Scale: 1=never; 5=every workday
If none of the PT-Answers were
chosen, skip Q0.
If one of the “Car”-Options are
chosen:
Ask
Q30
If one of the “PT”-Options are
chosen: Ask Q31
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Commuting
frame
conditions 2

Current
commuting
patterns 2

Commuting time use

com_time

Alternatives

com_alt

Car access

p_car

PT tickets

p_pttic

Combination
purposes

of

trip

Usage of ICT

Activities
commuting

during
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Please estimate the daily total
time spent for commuting on
average?
Which other means do you
consider for commuting, if
any?
Do you have access to a
private or company owned
car for commuting?
Do you use one of the
following forms of PT-tickets
for commuting?

com_comb
act

How often do you combine
workplace commuting with
other activities?

com_int

How often do you use the
Internet for the following
actions
related
to
commuting?
What are you doing while
using your main mode of
commuting?

com_act

Smart Commuting –project
Bicycle
e-bike
Walking
Other__________
____ minutes

If one of the “Bike”-Options are
chosen: Ask Q32
If “walking” is chosen: Ask Q33

Open_________

Private car
Company car

Scale: Y/N to all

Single/return ticket, one-day ticket (Ex. …)
Multi-trip ticket (Ex. …)
Week ticket (Ex. …)
Month ticket / month subscription (Ex. …)
Flatrate month pass (Ex. …)
Route-specific month pass (Ex. …)
Year ticket / year subscription (Ex. …)
Discount card (Ex. …)
Other ________
Shopping
Social activities
Picking-up someone
Leisure or Sports
Education
Using public services
Other: _________
Information seeking (e.g. routes)
Booking
Paying
Other: _____
Reading (newspaper, magazine, book)
Working/studying without electronic devices

Scale: Y/N to all
Example should be country-specific

Scale: 1=never; 5=every workday

Scale: 1=never; 5=every workday

Scale: Y/N to all
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Behavior
change

Satisfaction/dissatisfac
tion with own current
mobility situation

com_satis

How satisfied are you with
following aspects of your
current main mode of
commuting?

General
attitude,
criteria
for
mode
choice (car)

com_reas_
car

Why do you use the car for
commuting?

General
attitude,
criteria
for
mode
choice (PT)

com_reas_
pt

Why do you use public
transport for commuting?
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Using
electronic
devices
for
working/studying
Using electronic devices for leisure (music,
video, news, games, internet surfing)
Calling
Eating/Drinking
Sleeping
Personal communication with fellow
travelers
Other: _____
Price for services
Reliability / punctuality
Service frequency
Comfort
Travel time
Easy to use
Enjoyment of travel
No alternative
Security
Reliability
Medical reasons
Weather
Faster
Cheaper
More flexible
Privacy
Environmental concerns
Transportation of goods
To avoid traffic jams
Free parking-space at work
Bad access to public transport
Other: _____
No alternative
Security
Reliability
Medical reasons

Scale: 1 =not at all; 5 = very much
Answer-categories based on Swiss
“Micro-sensus 2010” Q5.29
Main mode of commuting is
deduced from Q0.

Scale: Y/N to all
Answer-categories based on Swiss
“Micro-sensus 2010” Q5.26 – 5.29

Scale: Y/N to all
Answer-categories based on Swiss
“Micro-sensus 2010” Q5.26 – 5.29
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General
attitude,
criteria
for
mode
choice (bike)

com_reas_
bike

Why do you use a bicycle/ebike for commuting?

General
attitude,
criteria
for
mode
choice (walking)

com_reas_
walk

Why do you
commuting?
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walk

for

Weather
Faster
Cheaper
More flexible
Privacy
Environmental concerns
Transportation of goods
To avoid traffic jams
Possibility to work while commuting
Other: _____
No alternative
Security
Reliability
Medical reasons
Weather
Faster
Cheaper
More flexible
Privacy
Environmental concerns
Transportation of goods
To avoid traffic jams
To do sport
Other: _____
No alternative
Security
Reliability
Medical reasons
Weather
Faster
Cheaper
More flexible
Privacy
Environmental concerns
Transportation of goods
To avoid traffic jams

Scale: Y/N to all
Answer-categories based on Swiss
“Micro-sensus 2010” Q5.26 – 5.29

Scale: Y/N to all
Answer-categories based on Swiss
“Micro-sensus 2010” Q5.26 – 5.29
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Willingness to increase
public transport use

com_suppt

Would the following aspects
encourage you to use more
public
transport
in
commuting than you do now?
Alternatively: Which of the
following aspects would
encourage you to use PT
more
frequently
for
commuting?

Peak hours

Requirements for work
during trip

com_work
req

Openness for change

com_imag
e

Flexibility
commuting time
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in

com_peak

What tools, infrastructure or
services would you need to
work during trips?
Could you imagine using one
or more of the following
transport modes for your
commuting trips?

If you commute during peak
hours, why?
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To do sport
Bad public transport allotment
Other: _____
Cheaper tickets
Tickets provided by the employer
More comfort in public transport vehicles
Better connecting services (decreased
waiting time)
More frequent service
Decreased travel time
Improved reliability
Street tolls for private cars in city centers
Better safety-feeling
Better
transport
possibilities
for
luggage/goods
Park & ride offers
Better bicycle-transport opportunities
Better bicycle parking opportunities
Better walking accessibility
Opportunities to work during the trip
Other:________
Open_______

Car sharing
Ride sharing (e.g. carpooling)
Bike sharing
On-demand service (taxi, uber, etc.)
Shared on-demand service
Other________
Childcare / school opening hours
Requirement of job
Company culture
Habit
Better connectivity / timetable
Other __________

Scale: Y/N to all
Answers based on Swiss “Microsensus 2010” Q9.6

Scale: Y/N/haven’t heard of it to all

Scale: Y/N to all
If no answer to this question -> They
don’t commute during peak hours.

ERA-NET Cofund Smart Cities and Communities

Page 29 of 29

Smart Commuting –project

