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EXECUTIVE SUMMARY
This deliverable provides the final mobility impact assessment results of TeleFOT.
In addition, it summarizes the findings related to individual mobility-related
research questions and presents the overall implications of each TeleFOT function
on mobility.
The deliverable is structured to present the key results for each research question
within Chapter 3 regarding:
Number of journeys
Length and duration of journeys
Mode of travel
Route choice
Departure time
Travelling in adverse conditions
Stress and uncertainty related to travel
Feeling of safety and comfort
These main results are then restructured on a functional basis to assess the
implications of each function (Chapter 4). The mobility model developed in the
project is used for this purpose.
The results of mobility impact assessment are based on six large-scale field
operational tests (LFOTs) with non-professional drivers and three sources of data:
data

logged

with

GPS

loggers,

travel

diaries

and

questionnaires.

The

interpretation of impact results into implications on mobility is based on the
TeleFOT mobility model.
The following basic principles were applied when interpreting the impacts found
from a mobility point of view: Mobility improves as the number of journeys
increases or the length of journeys measured in distance or as duration decreases
(personal efficiency improves). A change in used modes either improves or
reduces mobility based on user preference (whether they favour a car, public
transport, etc.). Also route choice either improves or deteriorates mobility based
on user preferences. It can be assumed that if the user is (voluntarily) willing to
change route, he/she considers the new route better. Mobility improves as
management of the time budget for travelling improves, travelling in adverse
conditions such as darkness increases, or as quality improves in terms of less
stress and uncertainty or a better feeling of safety or comfort.
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The main results show that aftermarket or nomadic devices providing driver
support functions have a positive impact on mobility at the personal level.
Specifically, the quality of travel improved for all functions tested as stress and
uncertainty related to travel decreased and feelings of safety and comfort
increased. Furthermore, indicators related to the amount of travel were improved
with navigation support and traffic information. The opposite occurred with green
driving support, which resulted in longer routes and travel times. Travel patterns
improved with new routes with navigation, traffic information and green driving
support. The impacts of the functions and their implications for mobility are
summarised in the tables below.
Navigation
Factor

Impact

Amount of travel

Decrease in journey length and duration

Travel patterns

Shorter and faster routes

Journey quality

Decrease in user stress and uncertainty, increase in feeling of safety and
comfort

Speed information/alert
Main factor

Impact

Amount of travel

No impacts

Travel patterns

No impacts

Journey quality

Decrease in user stress and uncertainty, increase in feeling of safety and
comfort

Traffic information
Main factor

Impact

Amount of travel

Decrease in journey duration

Travel patterns

Faster routes

Journey quality

Decrease in user stress and uncertainty, increase in feeling of safety and
comfort

2011/05/26
VTT

Page 10
of 129

Impacts on Mobility – Results
and Implications

PU

Copyright TeleFOT
Contract N 224067

Green driving support
Main factor

Impact

Amount of travel

Increase in journey length and duration

Travel patterns

More economic (greener) routes

Journey quality

Decrease in user stress and uncertainty, increase in feeling of safety and
comfort

In conclusion, although the absolute impacts of driver support functions provided
by aftermarket and nomadic devices are not high, they are positive in various
dimensions of personal mobility. It should be noted that these small impacts may
be an indicator for longer term impact potential. As travel patterns are hard to
influence, it takes time – probably longer than a 14-month period, which was the
longest duration of FOTs in TeleFOT.
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INTRODUCTION

1.1. Background
TeleFOT is a Large Scale Collaborative Project under the Seventh Framework
Programme, co-funded by the European Commission DG Information Society and
Media within the strategic objective “ICT for Cooperative Systems”. Officially
started on June 1st 2008, TeleFOT has aimed to test the impacts of driver support
functions on the driving task with large fleets of test drivers in real-life driving
conditions. In particular, TeleFOT has assessed, via Field Operational Tests (FOT),
the impacts of functions provided by aftermarket and nomadic devices, including
future interactive traffic services that would become part of driving environment
within the next 5 years from the start of the project.
FOTs developed during TeleFOT aimed at a comprehensive assessment of the
efficiency, quality, robustness and user acceptance of in-vehicle systems, such as
ICT, for smarter, safer and cleaner driving.
The analysis undertaken within the TeleFOT project has aimed to assess the
impact of aftermarket nomadic devices in five distinct assessment areas: user
uptake, mobility, safety, efficiency, and environment. In order to measure the
impacts, core research questions and hypotheses have been developed for each
assessment area, also taking into account the functionality of devices specifically
under consideration in TeleFOT.
The objective of this deliverable is to provide the mobility impact assessment
results of TeleFOT. Specifically, the objective is to summarize the findings related
to individual research questions posed in the mobility impact assessment domain
and to draw conclusions on the overall implications of each TeleFOT function on
mobility.

1.2. Summary of earlier findings
Mobility is the potential for movement. It consists of means of travel and
networks one has access to, knows about and is willing to use (Kulmala and
Rämä 2010; Spinney et al. 2009). Mobility is concluded to be the willingness to
move along with potential and realized movement rather than just physical
movement of vehicles, people and goods (Innamaa et al. 2011). Along with
transport and infrastructure it encompasses people’s and road users’ intentions,
opinions and choices in their daily travel and movement. The concept of mobility
2011/05/26
VTT

Page 12
of 129

Impacts on Mobility – Results
and Implications

Copyright TeleFOT

PU

Contract N 224067

is versatile. However, it is often reduced to transport or confused with
accessibility or efficiency.
When the basic transportation infrastructure and services are functioning well and
people have a choice in their means of travel, the quality of travel often becomes
more important than the simple ability to get somewhere. Safety, comfort,
reliability, privacy, continuity, and even ”greenness” may be important choice
parameters in everyday mobility (Nilsson and Küller 2000). Mobility in itself also
includes people’s preferences of travel and choices of time, mode and route, their
feelings, and also entails the ease of travel itself (Button et al. 2006;
Gudmundsson 2005).
People are reluctant to consider new modes of travel and new routes, because
they have already gathered lots of information about their normal route with the
vehicle most used, and travelling thus seems “easy”. The relationship between
how strongly past behaviour or habit and intention determine behaviour is
assumed to be reciprocal (Triandis 1977). The more frequently a choice is made,
the more habitual or script-based it becomes (Gärling and Axhausen 2003.) Thus,
if the route or vehicle were to be changed, the person would need to seek
information and construct new routes and evaluate alternatives, bringing
psychological stress (Gärling and Axhausen 2003). This makes mobility impact
assessment interesting, i.e. whether a new ITS provides the opportunity to
experience new alternatives and thereby changes behaviour or not.
Gärling and Axhausen (2003) have addressed the problem of why private car use
cannot be easily suppressed. The car is an attractive alternative to many, and
there are often obstacles that prevent switching to other modes. Thus, drivers
may be unable to switch even though they are motivated to do so. Unavailability
of alternatives is of course a main obstacle in many cases, as is having a mobility
impairment that prevents switching car trips to traditional bus services, cycling or
walking. Yet, inertia or habit may also play an important role. They increase
transaction costs, since switching to another mode makes it necessary to learn
new

routines.

Furthermore,

searching

and

processing

information

about

alternatives are reduced. Hence important changes may go unnoticed, such as for
instance attractive alternatives becoming available.

2011/05/26
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METHOD

2.1. Mobility impact assessment method
2.1.1. General methodology
The mobility impact assessment of TeleFOT is based on the mobility model
developed during the project (Figure 1, see Annex I for the process of
development). The model provides the structure of mobility concept. Mobility
consists of amount of travel, travel patterns and journey quality. Furthermore,
e.g. amount of travel consists of number of journeys, length of journey in
distance and duration.

Figure 1 – TeleFOT mobility model
First, impacts on different dimensions of mobility were studied by FOT and by
function or function bundle. Next, the implications on mobility were studied and
summarised as illustrated below for each function. During this phase, the results
were examined across all FOTs.
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2.1.2. Study design and statistical testing
The mobility impact assessment was conducted using a within-subject study
design. The before phase was used as the baseline. The after phase was called
“treatment” although the participants did not use the functions for all journeys.
Nevertheless, the functions were available and the participant could choose when
to use them.
Three sources of data were used: travel diaries, logged driver behaviour data,
and background and user uptake questionnaires (described in Chapter 2.3; see
Annex II for statement of principles regarding data-sharing following TeleFOT).
Data types were seen as discrete (typical of questionnaires) or continuous
(typical of logged data). Where two groups were compared, with simple “with”
and “without” analysis, the parametric t-test or non-parametric Wilcoxon was
used. Where more than two groups were compared (e.g. before, during and final)
the parametric test comprised an ANOVA and the non-parametric alternative was
a Friedman analysis of variance by rank. However, the Friedman test showed only
whether one of the conditions varied from the others but did not identify it (e.g.
before, during or final).
Checks for normality of the data were undertaken for continuous data before the
t-test or ANOVA could be applied. If a non-normal distribution was found, the
data was transformed to attain a normal distribution. If this was unsuccessful,
non-parametric testing was used.
A threshold of 0.10 was selected for statistical significance for all tests due to
relatively small samples. It is acknowledged that the results are indicative from a
statistical point of view.

2.1.3. Background variable analysis
When a statistically significant impact was found or a big enough proportion of
participants were reported to have experienced a change in travel or driving
behaviour, the impacts of background and situational variables were analysed,
involving cross-tabulation of background or situational variables one by one. The
chi-square test was used to evaluate differences in distributions for different
groups, but for the analysis to be successful sample size had to be sufficient. It is
acknowledged that by analysing only the effects of background variables for
datasets where statistically significant impacts were found the impact of
background factors causing impacts that have zero effect on the whole dataset
cannot be found.
2011/05/26
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In practice, this further analysis was conducted if the distribution of the variable
to be analysed was not too uneven, which depended on the variable and number
of classes in the given sample. To achieve this, classes were combined when
possible (e.g. radical decrease and decrease, or never and on less than 25% of
journeys).
In regard to questionnaire data, FOTs and functions were selected for the further
analysis when the proportion of participants reporting a change was at least 20%.
This group was compared with another that had reported “no change”. The
distribution of answers in post-questionnaires was analysed, reflecting the
participants’ final opinions after using the functions.
For travel diary data, the FOTs and functions were selected for further analysis
when (1) there were statistically significant differences between consecutive
travel diary sets and (2) number of participants was sufficient (at least 20). The
procedure was otherwise similar to that for the questionnaire data. The group
that had an impact was compared with participants who either did not experience
an impact or had an opposite impact. A value (e.g. number of journeys etc.) was
considered changed at participant level if the difference was more than 10%
between travel diaries.
For logged data, FOTs and functions were selected for further analysis when there
were statistically significant differences between baseline and treatment means.
The group who had an impact were compared with those who either did not
experience an impact or had an opposite impact. At the individual participant
level, a value (e.g. mean distance driven etc.) was considered changed if the
difference between the baseline and treatment mean was more than 10% of the
baseline value. It is acknowledged that by setting the threshold this high, only
radical changes were considered and most probably small changes were left
unnoticed. However, as GPS logging is not 100% accurate small differences that
can equally probably be caused by this inaccuracy were not included in this
analysis.
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2.2. Field operational tests
Mobility impact assessment was based on large scale FOTs only, as the design of
the detailed FOTs was not suitable for such an assessment. In addition, test fleets
of professional drivers using TeleFOT functions only during work were excluded.
Consequently, data were used from six LFOTs: Finnish LFOT, Greek LFOT, Italian
LFOT, Spanish LFOT1, Swedish LFOT2 and UK LFOT. In this report, the text “All
test sites were included in the analysis” refers to all six FOTs.
The test designs are summarised briefly in Table 1. The Italian LFOT, Spanish
LFOT1, Swedish LFOT2 and UK LFOT had no functions during the baseline phase
and one (single) bundle of functions added for all participants during the
treatment phase. In the Finnish LFOT there were six groups of participants with
different combinations of functions or bundles. In the Greek LFOT there were five
phases of FOT which occurred in different order for different participants (six
groups). The devices with which the functions were tested at each FOT are
presented briefly in Annex III.
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Table 1 – Summary of study design at each test site per participant group
FOT

Baseline

Treatment

Finland, LFOT

TI + SI/SA

TI
TI + GD
TI + GD

TI

TI + GD + SI/SA

TI
TI + GD
TI + GD + SI/SA

Greece, LFOT

–*

NA

NA + SI

NA + TI

NA + SA

(LFOT0)

(LFOT1)

(LFOT2)

(LFOT3)

(LFOT4)

NA + SA

NA + TI

(LFOT4)

(LFOT3)

NA + TI

NA + SI

NA + SA

(LFOT3)

(LFOT2)

(LFOT4)

NA

–*

NA + TI

NA + SA

NA + SI

(LFOT1)

(LFOT0)

(LFOT3)

(LFOT4)

(LFOT2)

NA + SA

NA + SI

NA + TI

(LFOT4)

(LFOT2)

(LFOT3)

NA + TI

NA + SI

(LFOT3)

(LFOT2)

Italy, LFOT

–

NA, SI/SA

Spain, LFOT1

–

NA, SI/SA

Sweden LFOT2

–

GD, NA, TI

UK LFOT

–

NA, SI/SA

Abbreviations: LFOT = large-scaled field operational test, NA = navigation support, TI = traffic
information, SI = speed information, SA = speed alert, GD = green driving support, ‘–‘ = no functions
available
* Baseline
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2.3. Data
2.3.1. Travel diary data
The TeleFOT travel diary (Annex IV) was developed to fulfil the need for
information and thus address research questions and hypotheses related to
mobility impact assessment. The travel diary was completed in paper format, one
paper per day. Diaries were collected once in the before phase of the FOT (tested
functions not yet available) and two or three times in the after phase (tested
functions available to participants) depending on the length of the FOT. The
length of each collection period was 1 week, timed as follows:
First week: Collected during the before phase of the FOT. Participants did
not have access to functions at this point.
Second week: Approximately 2 months after the start of the after phase.
Participants had access to functions.
Third week: Approximately 6 months after the start of the after phase.
Fourth week: At the end of the after phase for FOTs lasting 8 months or
more.
A supplement (Annex IV) to the travel diary was completed during the after
phase diary collection periods to obtain essential information about major
changes in mobility needs and the options available to test users and their
families from factors other than TeleFOT functions (one questionnaire per week).
Altogether 1 760 7-day travel diaries were completed during six LFOTs in TeleFOT
field tests. The number of participants who completed the travel diary fell during
the FOT phases for most FOTs (Table 2). The Greek LFOT received 107 and the
Spanish LFOT1 95 completed travel diaries also for the last data collection period,
both 81% of the number of travel diaries in the first collection period. The
decrease was the strongest in the Italian LFOT, and for the last travel diary
collection period only 25% of the number of travel diaries completed in the first
collection period were handed in.
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Table 2 – Number of participants who filled in the travel diary during
different phases of FOT
Number of participants who filled in the travel diary

FOT

Function(s)

TD1
(Baseline)

TD2
(Treatment1)

TD3
(Treatment2)

TD4
(Treatment3)

Finland LFOT

GD, SI/SA, TI

93

69

57

38

Greece LFOT

NA, SI/SA, TI

132

105

111

107

Italy LFOT

NA, SI/SA

118

86

30

–

Spain LFOT1

NA, SI/SA

118

99

92

95

Sweden LFOT2

GD, NA, TI

86

52

60

–

UK LFOT

NA, SI/SA

60

56

52

44

2.3.2. Logged data
All test vehicles were equipped with GPS loggers that collected at least the
coordinates, heading and speed. Most of them also collected altitude and number
of satellites visible. Some FOTs collected nomadic device and navigator usage
logs such as function activation and traffic information messages received.
However, this information was not collected for all FOTs. (Koskinen 2012)
Raw data were logged as gigabytes per month and processed before analysis.
This gave analysts similar summary data sets for each logger and FOT. First, the
data format was harmonised and the driving diaries were then extracted. Each
leg in the diary contained multiple derived variables describing the leg and that
might indicate driving style. Legs with common origins and destinations were
identified and in many analyses were based on comparable journeys. (Koskinen
2012)
Logged kilometres of participants whose logged data contributed to the analysis
varied per FOT from 193 000 km to 3 300 000 km and driving hours from 3 800
hours to over 72 000 hours (Table 3). The largest amount of data was from the
Italian LFOT with 150 participants and the smallest amount of data was from the
UK LFOT with 60 participants. It should be noted that the number of participants
or logged kilometres used in the analysis may be smaller than the total number
of participants or total kilometres due to early drop-outs etc.
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Table 3 – Number of participants whose logged data contributed to the
analysis, total driving kilometres and hours in different FOTs
FOT

Function(s)

Number of participants

Total driving km

Total driving hours

Finland LFOT

GD, SI/SA,
TI

125

334 013

7 489

Greece LFOT

NA, SI, SA,
TI

148

805 456

18 842

Italy LFOT

NA, SI/SA

150

3 325 630

72 312

Spain LFOT1

NA, SI/SA

120

871 508

19 516

Sweden
LFOT2

GD, NA, TI

87

622 244

12 865

UK LFOT

NA, SI/SA

60

192 740

3 785

2.3.3. Questionnaire data
Questionnaire data was collected from a background questionnaire and user
uptake questionnaires. User uptake questionnaires were prepared per function.
The participants completed separate questionnaires for each function they tested
at the start of the trial (pre-questionnaire), once or twice during the treatment
phase depending on its length (during-questionnaires), and once at the end of
the trial (post-questionnaire). The number of participants who had completed
user uptake questionnaires is shown in Table 4.
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Table 4 – Number of participants who completed the user uptake
questionnaires in each FOT
FOT

Finland LFOT

Greece
LFOT1-4

Italy LFOT

Spain LFOT1

Sweden LFOT2

UK LFOT

2011/05/26
VTT

Function(s)

GD, SI/SA, TI

NA, SI, SA, TI

NA, SI/SA

NA, SI/SA

GD, NA, TI

NA, SI/SA

Number of participants who completed the questionnaire
Pre

During1

During2

Post

GD: 119

59

43

56

TI: 119

76

52

68

SI/SA: 111

21

18

24

NA:148

141

–

137

SI:134

126

–

115

SA: 136

124

–

115

TI: 134

127

–

118

NA: 137

117

–

113

SI/SA: 136

116

–

112

NA: 118

93

96

96

SI/SA: 118

92

96

94

GD: 91

83

74

63

NA: 94

82

77

68

TI: 94

82

75

61

NA: 77

49

45

42

SI/SA: 79

48

39

40
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IMPACTS

3.1. Number of journeys
3.1.1. Method
The following research questions were assessed based on travel diary data:
M-RQ1.1 Is the number of journeys undertaken affected in total?
M-RQ1.4 Is the number of other home-related journeys affected?
M-RQ1.5 Is the number of other journeys (than home- or work-related)
affected?
The impacts of having functions available as a bundle were assessed by FOT and
by participant group having different bundles of functions in a FOT. The impacts
of background variables were studied for statistically significant impacts found in
the basic analysis.
All test sites were included in the analysis, except for the Greek test site, where
there was only one travel diary per function for the participants. All participants
who had completed all the travel diaries for more than one day were included.
An ANOVA with repeated measures was used to test differences in the number of
journeys in the full sequence of travel diaries. An assumption for sphericity was
tested with Mauchly’s Test of Sphericity. In case sphericity assumption was
violated,

an

ANOVA

with repeated measures with a Greenhouse-Geisser

correction was used. When a statistically significant change was found with
ANOVA, a paired-samples t-test was used for further testing.
Hypotheses:
H0: The function has no influence on the number of journeys
H1: The function has an influence on the number of journeys
Navigation, green driving, and traffic information were anticipated to affect
decisions of whether to travel or not, and thereby the number of journeys. The
effect of speed information or alert was estimated to be only indirect via travel
comfort, and therefore was considered likely to be very low.
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3.1.2. Main impacts
The impact of the function bundle “Navigation and speed information/alert”
was studied in three LFOTs: Italian (N = 26), Spanish LFOT1 in Valladolid (N =
86) and UK (N = 36). With this bundle of functions (Figure 2), there was a
statistically significant change in the number of journeys in total for all three
FOTs, in the number of home-related journeys other than commuting for the
Italian LFOT and Spanish LFOT1, and in the number of journeys other than homeor work-related only for the Spanish LFOT1. However, in the Italian LFOT the
number of journeys clearly increased and in the Spanish LFOT1 and UK LFOT it
decreased when comparing the treatment phase with the baseline.

Figure 2 – Average number of journeys per day in different phases of FOT
for those LFOTs with bundle “navigation and speed information/alert”
To exclude the trend from the Italian results only those participants were chosen
for whom the first and second travel diaries were completed approximately 1 year
apart (at most a 2-month difference). For them the total number of journeys
increased from 3.9 to 4.1 per day (N = 42), the number of home-related
journeys other than commuting increased from 2.9 to 3.2, and the number of
journeys other than home- or work-related decreased from 0.4 to 0.3 per day.
None of these changes were statistically significant.
In the UK LFOT there was a statistically significant change only in the number of
journeys in total. This indicates that the decrease was caused by a reduction in
number of commuting journeys. The UK LFOT reported that several of their
participants became unemployed during the trial. Thus it is reasonable to assume
that the result reflects this and is not an impact of TeleFOT functions.
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In the Finnish LFOT, a small group of participants had only the baseline function
traffic information available throughout the FOT. Five of these participants
completed all the travel diaries. They were used in the assessment of seasonal
trends in numbers of journeys. However, no trends were observed nor were
statistically significant changes found in the number of journeys of any of the
studied journey types (all journeys in total, home-related journeys other than
commuting and journeys other than home- or work-related) (Figure 3). It is
acknowledged that the reference group is small; however, we assumed no
seasonal trends in the number of journeys in Finland.

Figure 3 – Average number of journeys per day in different phases of FOT
for FI-LFOT participants who had only traffic information available during
the baseline and treatment phases
The impact of green driving support was studied in the Finnish LFOT with two
different bundles of functions. The only bundle that showed a statistically
significant impact on the number of journeys in total, as well as on the number of
journeys other than home- or work-related, was “Traffic information and speed
information/alert” in the baseline phase and “Traffic information and green
driving” in treatment phase (N = 12, Figure 4). For the number of journeys in
total, treatment phases 1 and 2 were statistically significantly different from the
baseline but treatment phase 3 was not. For the number of journeys other than
home- or work-related, all treatment phases were significantly different from the
baseline. The other function bundle (TI + SI to TI + SI + GD, N = 11) in the
same Finnish LFOT did not show statistically significant changes. In addition,
there were no statistically significant impacts on the number of home-related
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journeys other than commuting for green driving with either bundle, although the
pattern for “TI + SI to TI + GD” had a similar shape to that for the total number
of journeys. This indicates that this group of participants had a temporal decrease
in the number of all kinds of journeys and the impact was not seen in any journey
type alone.

Figure 4 – Average number of journeys per day during different phases
of FOT for FI-LFOT participants who had green driving as part of their
function bundle
In addition to the Finnish LFOT, Swedish LFOT2 participants also had green
driving support in their function bundle. However, no statistically significant
impacts on the number of journeys in total, on the number of home-related
journeys other than commuting, or on the number of journeys other than homeor work-related were found for the bundle “Navigation, green driving and traffic
information” in the Swedish LFOT2 (N = 42, Figure 5).
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Number of journeys per day

4
3,5
3
2,5
2
1,5
1
0,5
0
All journeys in total

Baseline

Other home related
journeys than
commuting
Treatment1

Other journeys than
home or work related

Treatment2

Figure 5 – Average number of journeys per day in different phases of FOT
for Swedish LFOT2 with bundle “navigation, green driving and traffic
information”

3.1.3. Effects of background variables
The number of journeys were analysed by age, gender, car ownership, total
annual driving kilometres, use of different transport modes, and opinions on the
statement “I would reduce my car use if the cost associated with driving
increased further.” The analyses were made function specific, and the groups that
reported that there was a certain change (decrease/increase) in the number of
journeys were compared with those who reported another direction of change
(increase/decrease) or “no change” to have occurred.
A chi-square test was used to determine whether there was a statistically
significant difference in the background factor distribution between the two
groups. Cell frequencies were not sufficiently related in all cases to test
assumptions, thus the accuracy was somewhat compromised. There was a strong
dependence between the variables that describe previous function use, which
might have contributed to the analyses.
Because of very uneven distributions (e.g. the participants were mostly men),
gender could be studied only for the Swedish LFOT2 and UK LFOT. Males seemed
to have a decrease in total number of journeys more frequently (59%) than
women (39%) in the UK LFOT, but this difference was not statistically significant.
Age was classified into four groups based on date of birth: 1934–1949 (approx.
61–80 years old), 1950–1965 (approx. 45–60 years old), 1966–1981 (approx.
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30–44 years old) and 1982–1997 (approx. younger than 30 years old). Because
of uneven distributions, age could be studied only for the Finnish LFOT, Swedish
LFOT2, Italian LFOT and UK LFOT. In the Italian LFOT, a large part (50%) of
participants who reported no change in the number of home-related journeys
other than commuting were in the youngest age group (1982–1997, age group
size 38% of all participant), whereas those who reported a change were almost
entirely (81%) in the second and third age group (1950–1981, age groups size
53% of all participant). The differences in age distribution between the two
groups (increase, no increase) were statistically significant. Participants in the
second age group (1950–1965) in the Italian LFOT had an increase in total
number of journeys quite frequently (79% of them), but the differences were not
statistically significant, which might be due to the small sample size.
For total annual driving kilometres, where 53–86% of drivers drove 10 001–
30 000 kilometres per year, the data was divided into two classes: participants
who drove at most 20 000 km/year and those who drove over 20 000 km/year.
The only statistically significant difference by annual driving kilometres was for
the Spanish LFOT1. Specifically, those who drove annually more than 20 000 km
had a decrease in the total number of journeys (60%) and the number of homerelated journeys other than commuting (57%) more often than those who drove
less (42% and 45% respectively). However, the result was not statistically
significant for other home-related journeys than commuting. A similar tendency
was also seen in the total number of journeys in the UK LFOT (68% vs. 42% of
the group), but the results did not reach statistical significance either.
Significant differences in the number of home-related journeys other than
commuting were found for use of public transportation in the Italian LFOT. Sixtyeight per cent of participants who had an increase in the number of home-related
journeys other than commuting reported making public transport journeys once a
month; 73% of participants who did not have an increase never made public
transport journeys according to the background questionnaire.
Most participants had a private car (68–97%). The effect of car ownership could
be tested only for LFOTs where the proportion of private cars was lowest: the
Swedish LFOT2 (68%) and the Italian LFOT (70%). However, no correlation was
found with number of journeys. Most drivers reported being experienced or very
experienced (52–93%), therefore comparisons were not meaningful for that
variable.
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There were statistically significant effects of reported car journey frequency.
Those who made car journeys 3–5 times a week had a decrease in number of
journeys other than home- or work-related more often (87%) than those who
made them more frequently or less so (62%).
The opinion most related to mobility was “I would reduce my car use if the cost
associated with driving increased further.” In the Italian LFOT and Spanish LFOT1
there seemed to be a tendency that those who agreed with the statement had a
change in total number of journeys or number of home-related journeys other
than commuting less often (59–69%) than those who disagreed with it or had a
neutral

opinion

(42–56%). However,

these results

were not

statistically

significant. There was no statistically significant result for that variable in the
number of journeys other than home or work related.

3.1.4. Discussion
In the Italian LFOT, the statistically significant increase of 0.4 and 0.5 journeys
(approximately 10%) per day from the baseline to treatment phases 1 and 2 in
the number of journeys in total was due to an equal increase in the number of
home-related journeys other than commuting. The baseline phase travel diary
data was collected from most participants in November–December 2010, but the
treatment phase travel diaries were collected between April 2011 and January
2012. It is possible that users travelled more, also experiencing more journeys,
during spring and summer when most of the holidays occur and the weather is
good. Most of the participants were based in Northern Italy, where seasonal
changes are quite relevant. However, when seasonal effects were eliminated,
selecting only participants who completed the travel diaries approximately 12
months apart, the result was similar but no longer statistically significant
(increase of 0.2–0.3 journeys in home-related journeys other than commuting).
As the latter increase was not statistically significant, we cannot confirm an
increase in the Italian LFOT due to navigation and speed information/alert,
although it is still plausible.
In the Spanish LFOT1, there was a statistically significant decrease of 0.4 and 0.3
journeys per day (approximately 8%) in the number of journeys in total, which
can be explained by the decrease in the number of home-related journeys other
than commuting in all treatment phases. However, in addition there was a small
but significant decrease in the number of journeys other than home or work
related for treatment phase 1. However, we know from the supplement to the
travel diary that some participants became unemployed during the trial. Fuel
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prices rose sharply, and the economic downturn instilled feelings of anxiety.
These factors are a more probable cause of the impacts than the availability of
TeleFOT functions.
The group of Finnish LFOT participants who had traffic information and speed
information/alert during the baseline phase and traffic information and green
driving during the treatment phases reported a temporal decrease in the number
of all kinds of journeys. The group with traffic information alone throughout the
trial did not have such changes, nor did any other group with different bundles
including the green driving application. However, this decrease is possibly a
random effect due to small sample size.
Background variable analysis indicated that changes in numbers of journeys were
less among the youngest and oldest groups of participants than in the middle-age
range. In the UK LFOT and Spanish LFOT1, those who drove more than 20 000
km annually had a decrease in the number of journeys more often than those
who drove less. In the Italian LFOT, participants who had an increase in number
of home-related journeys other than commuting reported making some public
transport journeys, and participants who did not have a change in their number
of journeys never made public transport journeys according to the background
questionnaire.

3.2. Length and duration of journeys
3.2.1. Method
The following research questions were assessed based on logged data, travel
diaries and questionnaires:
M-RQ2.1 Is the length of journeys in terms of distance affected?
M-RQ2.2 Is the duration of journeys affected?
All test sites were included in the analysis. The analysis was based on frequently
made journeys. In practice, same origin-destination pairs were searched in
baseline and treatment conditions for each participant.
In the logged data, a radius of 100 metres was used to determine origins and
destinations based on GPS coordinates. All origin-destination pairs that a single
test participant had at least once during the baseline phase and at least once
during the treatment phase were included in the analysis. One origin-destination
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pair per participant contributed one observation. Participants contributed a
varying number of these pairs. Outliers that were substantially outside the data
distribution were removed. A limit of four times the standard deviation was used.
Mean distance driven and duration of journey between comparable origindestination pairs were calculated for both periods and compared. A paired-sample
t-test was used to test for differences between baseline and treatment conditions.
The hypotheses tested were:
H0: The function has no influence on the distance/duration
H1: The function has an influence on the distance/duration
Logged data analysis covered only the possibility to use the function. Logging did
not include the actual use of the system; thus, the impacts of actual use could
not be analysed.
For the travel diary based distance analysis, progressive filters were applied for
better insight as follows:
Criterion 1: No filter
Criterion 2: Filter out holiday periods
Criterion 3: Filter out holiday periods & all journeys where user didn’t drive
Criterion 4: Filter out holiday periods, all journeys where user didn’t drive
& non-commuting journeys
ANOVA was used to compare distance data from a sequence of travel diaries.
For travel diary based duration analysis non-car journeys were excluded. The
analysis was limited only to commuting journeys (home to work and vice versa).
The mean duration of journeys when no function was in use during the first travel
diary collection week was compared with the mean duration during later
collection weeks when a given function was in use. Means were calculated for
each collection week for all participants with at least one journey of interest. It
did not matter when the function was used (before, during or after the journey)
or whether other functions were used in addition. Thus, the bundle in which the
function was given to the driver may have had an impact and the effect of
function bundle was not controlled in the analysis. If the mean duration of a
participant was at least 100% greater during the treatment than baseline phase,
the observation was excluded. Data were compared using a paired-sample t-test
one collection week at the time. The only results considered were those where at
least 10 participants contributed to the sample.
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The questionnaire results were based on answers to “Do you think that any of the
following will change/have changed as a result of your access to FUNCTION?”
[The distance you cover to reach your destination] and [The time it takes you to
reach your destination]. Participants who had completed the whole sequence of
questionnaires (pre, during and post) were selected for the analysis. Friedman’s
test was used for statistical testing of the questionnaire data.
All functions were anticipated as likely to affect travel decisions of personal
journeys, and thereby duration of journeys. It was expected that distance could
be affected especially by green driving support (increase) or navigation
(decrease).

3.2.2. Main impacts on length driven in logged data
Differences in distance driven between different origin-destination pairs in logged
data were calculated by function bundle. Finnish participants who had only the
traffic information service in use throughout the FOT did not have statistically
significant

impacts

on

distance

driven

between

comparable

origins

and

destinations.
The only statistically significant differences were as follows (Table 5):
Distances with the function pair “traffic information and green driving” was
9.6% longer than with “traffic information and speed information/alert” in
the Finnish LFOT.
Distances were 2.5% shorter with the bundle “navigation and speed
information/alert” than without any functions in the Spanish LFOT1.
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Table 5 – Mean distance between comparable origin-destination pairs during baseline and treatment phases, and
proportion of these pairs with differences in distance; for statistically significant differences, figures in bold (p < 0.10)
FOT

Functions

N
Treatment

TI

TI

Distance
longer during
baseline (%)

Distance
10% longer
during
baseline (%)

Distance
10% longer
in treatment
(%)

Mean,
baseline

Mean,
treatment

Std. dev.,
baseline

Std. dev.,
treatment

12

13.7

13.8

7.3

8.0

41.7

8.3

16.7

TI, GD, SI/SA

8

30.8

29.7

31.2

31.4

37.5

25.0

12.5

TI

50

19.4

20.1

13.4

12.9

50.0

26.0

34.0

TI, GD

193

22.8

25.0

31.1

31.9

48.2

21.2

25.9

TI, SI/SA, GD

75

16.8

18.3

17.5

17.8

50.7

21.3

28.0

TI, GD

TI, GD, SI/SA

85

16.6

17.9

18.5

18.7

37.6

16.5

27.1

Spain LFOT1

–

NA, SI/SA

1174

15.9

15.5

15.0

14.6

51.6

12.2

10.2

UK LFOT

–

NA, SI/SA

291

13.2

13.5

19.4

20.3

48.8

24.7

21.0

Italy LFOT

–

NA, SI/SA

3897

7.56

7.62

15.5

15.8

43.5

10.5

17.1

Sweden LFOT2

–

GD, NA, TI

1165

22.4

22.8

22.9

23.2

47.1

19.6

19.0

Greece LFOT1

–

NA

414

11.7

11.9

16.2

16.4

60.6

27.8

16.7

Greece LFOT2

NA

NA, SI

455

13.5

13.1

18.3

17.8

56.1

20.2

18.0

Greece LFOT3

NA

NA, TI

430

13.7

15.5

18.7

37.2

66.1

30.1

16.0

Greece LFOT4

NA

NA, SA

543

18.5

17.6

29.9

29.2

56.4

23.0

16.7

Finland LFOT

Baseline

Distance (km)

TI, SI/SA
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Proportions of origin-destination pairs with differences in distances were also
calculated (Table 5). If there was no impact, the distance should be longer in
50% of the origin-destination pairs during the treatment phase and 50% during
the baseline phase. The results show that there were more long journeys in the
treatment phase than in the baseline of the Finnish LFOT and more in the
baseline phase than the treatment phases of the Spanish LFOT1 in line with the
statistically significant differences found.
Plots were drawn for data that indicated a statistically significant impact on
distance (Figures 6 and 7), showing that most observations fell very close to the
line y = x. For both FOTs the slope of the trend line is less than 1 but the longer
journeys match the line y = x very precisely. Thus the impact seen in numeric
results is due to short journeys. When zooming in on journeys shorter than 20
km, more longer journeys were found in the Finnish LFOT within a length of 5–15
km with green driving support than with speed information. For short journeys,
the zoomed plot indicated that with navigation slightly shorter routes were found
in the Spanish LFOT1 than without navigation. Both these results are in line with
the numeric results above.

Figure 6 – Difference in distance driven between comparable origins and
destinations when using “TI and SI/SA” and “TI and GD”, Finland LFOT
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Figure 7 – Difference in distance driven between comparable origins and
destinations when comparing the use of bundle “NA and SI/SA” with no
functions, Spain LFOT1
Assessing impacts on distance also took into account the timing of the journey.
Logged journeys were divided into three groups: rush hour journeys (7–9 a.m.
and 3–6 p.m.), daytime journeys (9 a.m. to 3 p.m.) and night-time journeys (6
p.m. to 7 a.m.).
The difference in distance between baseline and treatment means was smaller
within any of these time frames (Table 6) than for all journeys (Table 5) in most
LFOTs. The statistically significant increase of 2.2 km (9.6%) in distance seen for
all journeys of the Finnish LFOT (TI + SI/SA during baseline and TI + GD during
treatment) was seen also for rush hour journeys (2.3 km) and daytime journeys
(4.3 km) but not for night-time journeys. However, the significant decrease of
0.4 km (2.5%) in distance seen in the Spanish LFOT1 was not present in rush
hour or daytime traffic but was seen for night-time journeys (0.4 km). None of
the statistically non-significant differences became significant when only rush
hour or daytime journeys were studied. However, for night-time traffic in the
Finnish LFOT (TI + SI/SA during the baseline and TI + SI/SA + GD during the
treatment phase), the distance was statistically significantly 1.7 km (9.0%)
longer during the treatment than baseline phase, and correspondingly in the
Italian LFOT (NA + SI/SA) 0.3 km longer (3.5%) and in the Greek LFOT1 (NA)
1.3 km (9.5%) shorter.
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Table 6 – Mean distance (km) of journeys at different times of day,
statistically significant differences in bold (p < 0.10); BL = baseline, TR =
treatment
FOT

Functions

Rush hour

Daytime

Night-time

BL

TR

BL

TR

BL

TR

BL

TR

TI, SI/SA

TI

21.2

21.2

–

–

21.4

19.9

TI, SI/SA

TI, GD

16.9

19.2

15.5

19.8

26.0

27.3

TI, SI/SA

TI, SI/SA, GD

14.1

15.9

11.9

11.1

18.9

20.6

TI, GD

TI, GD, SI/SA

13.0

12.0

12.8

13.1

18.8

20.1

Spain LFOT1

–

NA, SI/SA

17.6

17.6

12.0

11.6

14.4

14.0

UK LFOT

–

NA, SI/SA

19.0

18.8

7.0

6.6

9.4

9.6

Italy LFOT

–

NA, SI/SA

7.0

7.0

6.0

6.1

8.6

8.9

Sweden LFOT2

–

GD, NA, TI

11.1

11.5

8.6

8.7

15.2

15.4

Greece LFOT1

–

NA

12.1

11.8

11.4

11.3

13.7

12.4

Greece LFOT2

NA

NA, SI

15.6

15.1

9.4

9.1

13.4

13.7

Greece LFOT3

NA

NA, TI

20.3

19.9

14.5

14.9

16.8

15.7

Greece LFOT4

NA

NA, SA

17.0

16.5

13.4

13.1

20.1

18.8

Finland LFOT

The correlation between logged data (all frequently made journeys) and
questionnaire data was determined by comparing the reported direction of
change (decrease or increase) in the questionnaire with that in the logged data.
There were two statistically significant impacts found in the logged data: with the
function pair “Traffic information and green driving”, the distance was 9.6%
longer than for “Traffic information and speed information/alert” in the Finnish
LFOT, and the distance was 2.5% shorter with the bundle “Navigation and speed
information/alert” than without any functions in the Spanish LFOT1. However,
Finnish LFOT participants reported no change in distance due to functions (93–
96%

of

participants

in

traffic

information,

green

driving

and

speed

information/alert post-questionnaires). In the Spanish LFOT1, logged data were
in accordance with the questionnaire data. With both navigation and speed
information/alert, participants reported subjectively that there was a decrease in
distance due to these functions.
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The connection between logged and questionnaire data by participant groups was
calculated for the Spanish LFOT1, where the logged data showed significant
differences between treatment and baseline means. The logged data were in
accordance with the questionnaire data also on the participant group level for
navigation. The participants who had replied “Decrease” in the questionnaire also
had a slightly smaller treatment mean than baseline mean in logged data (-0.80
km difference between baseline and treatment mean for the SI/SA questionnaire
and -0.42 km difference for the NA questionnaire), and more participants had a
decrease in logged distances (56% for NA). For speed information/alert there
were more participants (60%) whose journey distance had increased even though
they reported a decrease in the questionnaire.

3.2.3. Main impacts on length driven in travel diary data
Travel diary data were analysed using stepwise filtering. When no filtering was
applied, in the Spanish LFOT1 (with NA, SI/SA) and UK LFOT (with NA, SI/SA)
travel distance increased significantly during the 4th period (Spanish LFOT1
30.1% longer average distance in the last travel diary than in the first one, UK
LFOT 138.4% longer). The radical increase in the UK LFOT can be explained by
very high variance compared to the other test sites, especially during the 4th
period, due to some very long trips. In the Greek LFOT (with NA, SI, SA, TI),
Swedish LFOT2 (with NA, TI, GD) and Finnish LFOT (with GD, SI/SA, TI), travel
distance did not change significantly between the three periods but increased
from one period to next. By contrast, in the Italian LFOT (with NA, SI/SA), travel
distance showed a significant descending trend (22.1% decrease from first to last
travel diary).
After filtering out holiday periods, the statistically significant increase remained
for the last period in the Spanish LFOT1, although it was smaller (12.3%).
Neither in the UK nor Italian LFOTs were there any statistically significant
differences in travel distance left. However, the last period still registered longer
travel distances on average. In the Greek LFOT, Swedish LFOT2 and Finnish
LFOT, there were no statistically significant differences in travel distance either.
Also, when all journeys where the participant did not drive were filtered out, the
significant increase in distance remained in the Spanish LFOT1, although still
smaller (6.0%). There were statistically significant differences between the 1st
period and the other three in the UK LFOT. During the 1st period, average travel
distance was around 12 km whereas in the other three it was 16 km. In the
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Finnish LFOT, Greek LFOT and Swedish LFOT2 there were no statistically
significant differences between periods.
When only commuting journeys where the user was the driver were assessed,
there was no difference between periods in the Spanish LFOT1, UK LFOT, Italian
LFOT or Finnish LFOT. However, in the Greek LFOT and Swedish LFOT2,
statistically significant differences were found. The 1st, 3rd and 4th periods of the
Greek LFOT had an average distance of around 12 km, whereas the travel
average distance was about 15 km for the 2nd and 5th periods (Figure 8). In the
Swedish LFOT2, the 1st and 3rd periods had an average travelled distance of
around 27 km, compared with only 21 km for the 2nd period.

Average lenght of journey (km)

30
25
20
15
10
5
0
Greek LFOT
Week 1

Week 2

Swedish LFOT2
Week 3

Week 4

Week 5

Figure 8 – Average length of commuting journey in travel diary data
when user was the driver

3.2.4. Main impacts on duration of journey in logged data
Differences in duration of journeys between comparable origin-destination pairs
were calculated by function bundle. Finnish participants who had only traffic
information service in use throughout the FOT did not have statistically significant
impacts on duration of journeys between comparable origins and destinations.
There were several statistically significant impacts found on duration: In the
Finnish LFOT (TI + SI/SA as baseline functions), duration was 13% longer with
green driving than without it and 18% longer with green driving compared to
speed information/alert (Table 7). In the Spanish LFOT1 the duration was 5%, in
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the Swedish LFOT2 10% and in the Greek LFOT3 10% shorter during the
treatment phase than during the baseline phase.
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Table 7 – Mean duration between comparable origin-destination pairs during baseline and treatment phases, and
proportion of these pairs with differences in duration, for statistically significant differences, figures in bold (p < 0.10)
FOT

Functions

N
Treatment

TI

TI

Duration
longer during
baseline (%)

Duration
10% longer
during
baseline (%)

Duration
10% longer
during
treatment (%)

Mean,
baseline

Mean,
treatment

Std. dev.,
baseline

Std. dev.,
treatment

12

20.6

23.9

10.6

9.2

33.3

25.0

50.0

TI, GD, SI/SA

8

49.6

38.1

11.8

9.1

62.5

50.0

25.0

TI

48

31.5

31.4

18.7

14.6

48.0

44.0

40.0

TI, GD

191

33.9

40.0

28.3

40.2

42.0

30.6

43.5

TI, SI/SA, GD

75

27.4

31.0

17.0

21.5

48.0

41.3

49.3

TI, GD

TI, GD, SI/SA

85

29.8

29.9

21.8

21.6

38.8

34.1

35.3

Spain LFOT1

–

NA, SI/SA

1174

17.1

16.3

15.2

10.2

46.0

27.9

26.1

UK LFOT

–

NA, SI/SA

291

18.8

18.0

19.2

18.9

52.2

44.7

32.6

Italy LFOT

–

NA, SI/SA

3897

11.9

11.9

12.3

12.1

41.6

26.4

33.8

Sweden LFOT2

–

GD, NA, TI

1163

17.5

15.8

23.0

19.7

57.4

45.5

26.2

Greece LFOT1

–

NA

414

34.1

32.7

53.3

45.3

46.1

35.3

35.5

Greece LFOT2

NA

NA, SI

456

32.3

34.6

39.3

50.7

52.4

42.3

33.6

Greece LFOT3

NA

NA, TI

430

41.4

37.4

64.8

58.6

56.1

44.3

34.3

Greece LFOT4

NA

NA, SA

543

37.4

39.9

61.0

69.2

52.9

39.6

33.0

Finland LFOT

Baseline

Duration (min)

TI, SI/SA
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Proportions of origin-destination pairs with differences in duration were also calculated
(Table 7). If there is no impact, the duration should be longer in 50% of origindestination pairs during treatment and 50% during the baseline phase. The spread of
data supports the findings above for all FOTs, except for the Spanish LFOT1 where there
were less origin-destination pairs with decreased duration during the treatment phase
compared to the baseline phase than those with increased duration, although the
averages suggested the opposite.
The impacts on distance were assessed also taking into account the timing of the
journey. Journeys in logged data were divided into three groups: rush hour journeys (7–
9 a.m. and 3–6 p.m.), daytime journeys (9 a.m. to 3 p.m.) and night-time journeys (6
p.m. to 7 a.m.).
The statistically significant increase in duration of 6.1 min (18%) for the Finnish LFOT (TI
+ SI/SA during the baseline and TI + GD during treatment) was significant also for rush
hour traffic (3.4 min increase, Table 8) and daytime traffic (10.1 min increase) but not
night-time journeys. Also for the Swedish LFOT2, the statistically significant difference
(1.7 min, 10% decrease) found for all journeys was also seen in rush hour journeys (1.7
min decrease) and daytime journeys (3.1 min decrease) but not night-time journeys.
However, statistically significant differences in the Finnish LFOT with another combination
of functions (TI + SI/SA during baseline and TI + SI/SA + GD during treatment),
Spanish LFOT1 or Greek LFOT3 were not seen for rush hour, daytime or night-time
journeys.
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Table 8 – Mean duration (min) of journeys at different times of day, statistically
significant differences in bold (p < 0.10); BL = baseline, TR = treatment
FOT

Functions

Rush hour

Daytime

Night-time

BL

BL

TR

35.2

31.5

BL

TR

BL

TR

TI, SI/SA

TI

29.7

32.3

TI, SI/SA

TI, GD

26.8

30.2

31.0

41.1

33.6

37.4

TI, SI/SA

TI, SI/SA, GD

26.1

30.9

23.2

21.6

26.0

29.3

TI, GD

TI, GD, SI/SA

29.2

26.6

23.6

22.9

25.7

32.6

Spain LFOT1

–

NA, SI/SA

17.5

17.5

14.8

14.1

16.5

16.2

UK LFOT

–

NA, SI/SA

24.9

23.2

12.9

12.4

12.8

16.7

Italy LFOT

–

NA, SI/SA

12.0

11.7

10.2

10.1

13.1

13.3

Sweden LFOT2

–

GD, NA, TI

16.7

15.0

17.1

14.0

18.6

18.1

Greece LFOT1

–

NA

29.2

34.5

31.7

28.7

33.4

28.3

Greece LFOT2

NA

NA, SI

37.5

34.7

30.8

32.2

27.5

35.5

Greece LFOT3

NA

NA, TI

42.3

39.0

38.1

39.0

39.8

35.4

Greece LFOT4

NA

NA, SA

30.9

30.5

37.2

39.3

41.5

41.9

Finland LFOT

TR

Although not all journeys indicated differences in duration, there were statistically
significant differences in rush hour journeys in the UK LFOT (1.7 min, 6.8% decrease,
Table 8), Italian LFOT (0.3 min, 2.5% decrease) and Greek LFOT1 (5.3 min, 18%
increase). For night-time journeys, significant changes were found for the Greek LFOT1
(5.1 min, 15.3% decrease) and LFOT2 (8.0 min, 29% increase).
Comparison of logged and questionnaire data was determined similarly as for distance
impacts. With green driving and navigation, the questionnaire data were in line with
logged data in all LFOTs except the Italian LFOT, where there was no change based on
frequently made journeys in logged data but 32% or participants reported a decrease in
duration with navigation. For speed information/alert function, the questionnaire data
results were in line with logged data results for Finnish and UK LFOTs, and for traffic
information for the Greek LFOT3 and Swedish LFOT2.
The statistically significant differences between baseline and treatment means in logged
data were in line with questionnaire results for all FOTs and functions, except for the
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Spanish LFOT1 with speed information/alert, where a decrease was seen in logged data
but more participants indicated an increase than a decrease in the questionnaire.
However, as the impact of the function bundle is assessed from the logged data while the
questionnaires are function specific and 40% of Spanish LFOT1 participants reported a
decrease in duration due to navigation, the impact of navigation is stronger than an
increase caused by speed information/alert and explains this contradiction.
The LFOTs where the logged data had statistically significant differences between
treatment and baseline means were examined at participant group level also. The
questionnaire data were in line with logged data, except for the Swedish LFOT2, where
those who indicated a decrease with navigation had in fact had on average a longer
mean difference during the treatment phase than the baseline phase. However, this
resulted from a few positive values that were larger than the more frequent negative
ones.

3.2.5. Main impacts on duration of journey in travel diary data
In the Finnish LFOT, commuting journeys when green driving was in use showed a
decrease in duration during both periods, the second treatment period travel diary
indicating a statistically significant decrease (Table 9). This contradicts the logged data
result for green driving, according to which it increased the duration. Nevertheless, given
that also the durations of commuting journeys decreased when no functions were in use,
although not statistically significantly, the observed impact was partly explained by
seasonal variations in travel times (baseline collected in November/December and second
treatment phase travel diary collected in May for most participants).
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Table 9 – Average duration of commuting journey when a given function was
used or no function was used (treatment period travel diaries), and average
duration of commuting journeys of the same participants during the baseline
period (1st travel diary) when no function was used (baseline/treatment, min);
sample size at least 10 observations, statistically significant differences in bold
(p < 0.10)
FOT

Function

Treatment
period 1

Treatment
period 2

Finland
LFOT

Green driving

21.5/20.9

22.2/19.3

No functions

22.5/22.7

24.2/22.7

Navigation

57.8/30.8
(FOT01)

65.0/31.4
(FOT02)

Greece
LFOT

Traffic information

Spain
LFOT1

Sweden
LFOT2

72.0/27.9
(FOT03)

65.0/31.4
(FOT02)
34.2/35.3
(FOT01)

Speed information/alert

44.3/43.9

No functions

27.7/23.3

Navigation

27.0/22.8

30.0/24.0

Speed information/alert

25.3/24.1

25.8/22.9

22.7/22.0

No functions

23.6/20.7

23.2/20.4

23.9/20.7

Navigation

37.8/27.9

Traffic information

38.0/32.4

37.2/35.9

Speed information/alert

36.5/29.0

33.6/31.2

Green driving

44.0/32.7
(FOT02)

60.8/32.5
(FOT04)

No functions

No functions

60.8/32.5
(FOT04)

68.7/28.5
(FOT03)

Speed information/alert

Italy
LFOT

Treatment
period 3

45.7/21.8
(FOT03)

29.7/23.3
(FOT04)

45.7/37.5
28.9/22.3

59.1/25.5

The Greek LFOT results showed very strong variation in commuting travel times (Table
9). As the baseline mean duration was clearly shorter for those who had not used the
functions compared to those who had, it more likely indicated that severe traffic jams
during the baseline phase motivated participants to use the functions. However, as big
differences in duration were seen also in the no-functions-in-use comparison, the impact
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was at least partly caused by seasonal variations. Nevertheless, based on these results it
is possible that navigation and traffic information helped decrease the duration of
journeys, which is in line with logged data results.
The Italian LFOT result indicated that those with a longer commuting journey than
average used the speed information/alert system, which makes sense. Nevertheless, no
statistically significant impacts of speed information/alert function were found (Table 9).
In the Spanish LFOT1, there were no statistically significant differences in duration (Table
9). However, as all treatment phase mean durations were shorter than the baseline, it
either indicated a seasonal trend or the impact of navigation shifting also to journeys
when no functions were in use. Clearly a driver does not need to use the navigator for all
commuting journeys as they are repeated so frequently and memorised.
In the Swedish LFOT2, all mean durations were shorter for the treatment period than for
the baseline period (Table 9). The first treatment phase travel diary week results were
statistically significant for navigation and speed information/alert (in the Swedish LFOT2
a feature included in the navigator) but also for “no functions in use”. Therefore, this can
indicate the impact of the navigation function or equally a seasonal variation.
In the UK data only commuting journeys with no function in use comprised a sufficient
sample; clearly functions were used very seldom during commutes.

3.2.6. Effects of background variables
Distance and duration impacts found in logged data were analysed by age and the
participants’ familiarity with the functions. Most drivers described themselves as
“balanced drivers”, thus the differences between groups were not studied in regard to
driving style.
The analyses were made function/bundle specific, and groups who had a certain change
(decrease/increase) in journey distance were compared with those who had a change in
different direction or no change at all. The FOTs and functions were included where there
were statistically significant differences between treatment and baseline conditions
(Spanish LFOT1 and Finnish LFOT). The value was considered “changed” if the difference
between baseline and treatment mean was more than 10% of the baseline value. A chisquared test was used to determine whether there was a connection between previous
experience of the function or age group and distance changes during trial, or between
age group and function use during trial. (Cell frequencies were not in all cases sufficiently
related to test assumptions, but the test was carried out regardless.)
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Age was classified into four groups according to date of birth: 1934–1949 (approx. 61–80
years old), 1950–1965 (approx. 45–60 years old), 1966–1981 (approx. 30–44 years old)
and 1982–1997 (approx. younger than 30 years old). Because of uneven distribution age
could not be studied for the Spanish LFOT1. In the Finnish LFOT, no statistically
significant differences were found in age distribution and distance impacts.
Familiarity of function use was determined with four alternatives: “No experience of
function”, “Some previous information on function but no use experience”, “Some use
experience” and “Considerable use experience”. However, no statistically significant
differences were found in familiarity of function between the group that had a change in
distance during the trial based on logged data results and those who did not.
However, in the Finnish LFOT there were statistically significant differences between the
group that had an increase in duration based on logged data results and the group that
had a decrease or no change with traffic information and green driving in both age
distribution

and

previous

driving

experience

with

“green

driving

and

speed

information/alert”. The results were statistically significant also for the Swedish LFOT2 for
previous traffic information experience. In the Finnish LFOT, those who had used green
driving before (85%) or belonged to the second age group i.e. were born in 1950–1965
(76%) had a change in journey duration more often than those who did not have
previous experience of the function (44%) and belonged to other age groups (42%). In
the Swedish LFOT2, there was a difference in previous use distributions for the two
groups related to duration impact: With navigation, none of the participants who had
some previous information on the function (but had not used it) had an increase in
journey duration. However, for this LFOT and function, the test results were not
statistically significant.
In addition to travel diary, the effect of background variables on changes in distance was
analysed. Background variables chosen for this analysis were: gender, age, car
ownership, annual kilometres (less than 10 000 km, 10 001–20 000 km, 20 001–30 000
km, 30 001–50 000 km and at least 50 001 km) and the use of roads with city traffic,
rural roads, highways/motorways and other roads (less than 20%, 20–40%, 40–60%,
60–80% and more than 80%).
The only statistically significant correlations were in the Swedish LFOT2, where use of
roads with city traffic, rural roads and highways/motorways correlated with distance
impacts. Those who drove most (60–100%) on roads with city traffic or on rural roads
were more likely to have an increase in distance (75% of city road users and 100% of
rural road users) than those who drove less in the equivalent environments (28% and
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32% respectively). This is in line with results that indicate that those who drove little
(<20%) on highways or motorways were more likely (56% of them) than others (21% of
them) to have an increase in distance. For other FOTs there was either no statistically
significant correlations or the sample was so skewed (e.g. everyone owned their car or
nearly all were men) that comparison was not meaningful.

3.2.7. Discussion
Differences in length of journey (distance) were found for the function pair “traffic
information and green driving” in the Finnish LFOT, with logged distance 9.6% longer
than for the function pair “traffic information and speed information/alert”. They were
also found for the bundle “navigation and speed information/alert” in the Spanish LFOT1,
with logged distance 2.5% shorter than without any functions. These impacts were also
seen when the timing of journeys was included in the analysis. In the Spanish LFOT1,
logged data were in line with questionnaire data where participants reported that there
was a decrease in distance due to functions. Finnish participants reported that there was
no change in distance.
Green driving support (when traffic information and speed information/alert were the
baseline, as in the Finnish LFOT) also showed an increase in distance, whereas the
bundle “green driving and speed information/alert” (traffic information as baseline, as in
the Finnish LFOT) showed a decrease. These results were not statistically significant.
Nevertheless, this may indicate that a green driving application affects the distance by
increasing it. It can be assumed, however, that the speed information system does not
impact the distance driven.
The UK and Italian LFOTs with the same bundle ”navigation and speed information/alert”
gave contradictory results to those of the Spanish LFOT1. However, the UK and Italian
results were not statistically significant and were very small as absolute numbers (0.1–
0.3 km). It is worth noting that if a navigator guides the driver to the fastest route, it
may not always be the shortest. This also accounts for the increasing impact.
Travel diary results were not in line with the logged data results, as only the Greek LFOT
and Swedish LFOT2 showed significant differences in distance. However, it bears noting
that only commuting journeys were analysed from the travel diary data, and these are
likely to have more optimised distance during the baseline than would less frequent
journeys. There may also be inaccuracies of estimated distance that hide potential small
impacts.
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The duration was 18% longer in the Finnish LFOT with “green driving” compared to
“speed information/alert” and 10% shorter with “green driving, traffic information and
navigation” in the Swedish LFOT2, compared to the baseline without any functions. These
results remained statistically significant even when timing of the journey was included in
the analysis.
Some statistically significant impacts were found not to be statistically significant for rush
hour, daytime or night-time journeys even though they were in the same direction.
These included 13% longer duration with green driving than without for participants with
baseline functions “traffic information and speed information/alert” in the Finnish LFOT;
5% shorter duration with “navigation and speed information/alert” in the Spanish LFOT1;
10% shorter duration with “navigation and traffic information” than with navigation alone
in the Greek LFOT3. Although not all journeys indicated differences in duration, there
were statistically significant differences for rush hour journeys in the UK LFOT (6.8%
decrease), Italian LFOT (2.5% decrease) and Greek LFOT1 (18% increase). For nighttime journeys, significant changes were found for the Greek LFOT1 (15.3% decrease)
and LFOT2 (29% increase).
The questionnaire data was in line with logged data results concerning all journeys in all
LFOTs, except the Italian LFOT, where there was no change based on frequently made
journeys in logged data, but 32% of participants reported a decrease in duration due to
navigation. However, in the results where timing was included, the Italian LFOT results
were also in line with questionnaire data for rush hour and daytime journeys.
Travel diary data results indicate that the use of green driving decreased commuting
duration, which contradicts the logged data result that green driving increased the
duration. Nevertheless, given that the durations of commuting journeys with no functions
in use also decreased (although not statistically significantly), this impact was probably
caused by seasonal variations in travel times.
The Greek LFOT results indicate that severe traffic jams during the baseline phase
motivated participants to use the functions. It was also plausible that navigation and
traffic information helped decrease the duration of journeys, which is in line with logged
data results. Results from the Spanish LFOT1 and Swedish LFOT2 indicate that a similar
impact of navigation cutting the duration of journeys also transferred to frequently made
journeys when no functions were in use.
The Italian LFOT results indicate that participants with a longer commuting journey than
average used a speed information/alert system on these journeys. Nevertheless, no
statistically significant impacts of speed information/alert function were seen.
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Consequently, it seems that green driving may increase journey duration, while bundle
navigation and speed information/alert and traffic information may decrease it. However,
it should be noted that green driving in a bundle with navigation and traffic information in
the Swedish LFOT2 showed a decrease in duration. By contrast, in the Finnish LFOT,
participants who had “traffic information and speed information/ alert” during the
baseline and “traffic information and green driving” during treatment showed an increase
in duration (in line with the former result). In line with the Spanish LFOT1 result, the
same bundle “navigation and speed information/alert” decreased duration also in the UK
LFOT; however, the difference was not statistically significant except for rush hour
journeys. The Swedish LFOT2 result described above indicates that the decrease caused
by navigation and traffic information was stronger than the increase caused by green
driving support.

3.3. Mode of travel
3.3.1. Method
The following research question was answered using both travel diary and questionnaire
data:
M-RQ3.1 Is there a change in commuting mode of travel?
Impacts of having functions available as a bundle were assessed by the FOTs. Impacts of
background variables were studied for statistically significant impacts found in the basic
analysis.
All test sites were included in the analysis. All but commuting trips were filtered out of
the travel diary data (defined as journeys from home to school or work and back). Only
participants who had completed all the travel diaries were included. All questionnaires
were included.
Cross-tabulations were done for all FOTs with travel diaries. Because the predominant
mode of transport in these FOTs is the passenger car, the crosstabs focused on the share
of commuting trips made as the driver. The percentage of car travel was calculated for
each participant and period and the significance was tested using ANOVA for repeated
measures. Assumption for sphericity was tested with Mauchly’s Test of Sphericity. If the
sphericity assumption was violated, an ANOVA with repeated measures with a
Greenhouse-Geisser correction was used. The same method was then carried out for
walking, cycling, and public transport.
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It was anticipated that static navigation would not have an effect on the mode of
transport of regular journeys, since functions are used while already in the car and they
do not provide information on other modes of transport. Nevertheless, green driving
support

as

a

system

that

highlights

the

costs

of

driving

(economically

and

environmentally) might push participants to use other modes of transport.
Traffic information might have the effect of either showing participants the traffic
situation beforehand, encouraging them to choose another mode of transport to avoid
traffic jams, or enabling the participants to drive their own car more since they are able
to avoid congestion more easily.

3.3.2. Main impacts
The Italian and UK LFOTs using the same device with navigation and speed
information/alert had the strongest effects on the proportion of car journeys during
commuting in terms of reducing car use (Figure 9). The impact was statistically
significant for the UK LFOT (N = 22) but not for the Italian LFOT (N = 25). However, the
Spanish LFOT1 in Valladolid (N = 88), which also used the same device, had a slight
increase in the proportion of car journeys. This impact was statistically significant. For
the other FOTs, the effects on car use were small and statistically insignificant.

Figure 9 – Proportion of commuting journeys made as driver of a car in LFOTs;
period 1 is the baseline
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For the Italian LFOT, no significant change was found in the proportion of walking and
cycling (Figure 10) or public transport when commuting (Figure 11). For the UK LFOT,
lower car use showed a corresponding statistically significant increase in walking and
cycling. The proportion of public transport in commuting could not be assessed for the UK
LFOT, as only one of the 22 UK LFOT participants who completed all the travel diaries
used public transport, and then only for one day during the baseline period.

Figure 10 – Proportion of commuting made walking or cycling in LFOTs; period 1
is the baseline
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Figure 11 – Proportion of commuting made by public transport in LFOTs;
period 1 is the baseline
For the Spanish LFOT1, cycling and walking was statistically significantly reduced from
26% to 22% of the commuting trips, corresponding to the increase in car journeys (from
65% to 71%, Figure 10). Use of public transport decreased (Figure 11), although the
change is not statistically significant.
For the Swedish LFOT2, walking, cycling or public transport were hardly ever used when
commuting, and the effects were small and not statistically significant. For the Finnish
LFOT, no significant changes were found either. None of the functions had a statistically
significant impact on the proportion of car use in commuting in the Greek LFOT.
Looking at the reported change of transport mode from the user uptake questionnaires
(Figure 12), no trends emerge. Ninety-six per cent of the participants in all FOTs
reported “no change” in their mode of transport due to having access to one ore more of
the TeleFOT functions. Those who reported changes were few and their answers were
inconclusive.
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Figure 12 – Average change in car use and public transport use reported in
questionnaires; bars represent the sequence of questionnaires
The reported change of transport mode in the questionnaires revealed a very low spread,
from 92% reporting “no change” (Greek LFOT on Navigation) to 100% reporting “no
change” (Finnish LFOT on Speed information/alert). For Spain and the UK respectively,
98% and 99% reported no change of transport mode due to having access to the device.

3.3.3. Effects of background variables
Several factors in the background variables may account for the different results (all
significant differences using the chi-squared test):
The increase in relative car use was bigger for female than male participants in both the
Spanish LFOT1 (participants 71% male) and UK LFOT (50% male). More people in the
Spanish LFOT1 used their car every day compared to the UK LFOT (76% vs. 50%), which
is consistent with the higher proportion of male participants, as men overall reported
more car use (74% vs. 68%). Women used public transport more than men.
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In total, a higher proportion of those who increased their relative car use according to the
travel diaries were experienced drivers than in the group who did not increase their car
use.
Of participants who decreased their relative car use in commuting, a larger proportion
was using navigation compared to those not decreasing their relative car use. Seventytwo per cent of UK LFOT participants used navigation on during less than 25% of the
journeys, compared with 50% in the Spanish LFOT1. No difference was detected between
the groups who used the speed information/alert function for most of the journeys and
those who used it for less than 25% of the journeys in terms of effect on transport mode.
Sixty-seven per cent of UK LFOT participants used speed information/alert on less than
25% of the journeys, compared with 26% in the Spanish LFOT1.

3.3.4. Discussion
The statistically significant changes in car use for commuting appeared in the UK LFOT
and the Spanish FOT1, both using the same device with navigation and speed
information/alert. However, the Spanish LFOT1 participants increased their driving on
commuting journeys but the UK LFOT participants decreased it when measured as the
proportion of car journeys in commuting. The questionnaires indicated no change in
modal choice. However, it should be noted that the question was related to all journeys,
not limited to commuting.
The result that UK participants reported in travel diaries less of their journeys being
completed by car but still did not report any change of travel mode due to TeleFOT
functions in questionnaires could be explained by a change in their economic status.
During the test, several participants told the researcher that they had changed their car
use for economic reasons: “I drive less, not because of the functions but because I can’t
afford to drive anymore.” The economic situation in Spain is, however, no better. Still,
we found a significant increase in the proportion of commuting journeys made by car.
The explanation for this, however, is a decrease in number of journeys (Chapter 3.1).
Looking at those who participated in the study, with most participants driving their own
car for most of their journeys and only occasionally using other means of transport, it is
no surprise that the effect of introducing TeleFOT functions was quite low. Even though
there were significant differences between travel diaries in the Spanish LFOT1 and UK
LFOT test groups, it has to be concluded that the change in transport mode must have
been due to factors other than the introduction of the TeleFOT functions. The economic
situation contributed to the lower proportion of car travel in the UK and the lower total
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number of journeys in Spain. One could speculate that the lower total number of
journeys but higher proportion of car journeys is due to a lower amount of regular
journeys, such as to and from work, as these types of journeys are more often made by
public transport than are irregular ones.

3.4. Route choice
3.4.1. Method
The following research question was answered using both logged and questionnaire data:
M-RQ4.1 Is there a change in route choice in commuting?
In practice, this research question was investigated by assessing whether there was a
change in the proportion of road types driven on when the device was available
compared to when it was not. For logged data, the classification of road types used
followed the system Navteq uses and map matching was done with software developed
by Navteq. Consequently, road types were defined as shown in Table 10. It should be
noted that more types exist but special types of road (e.g. ferries) that are very seldom
used were not included in this assessment.
Table 10 – Road type descriptions by Navteq
Road type

Description

Type 0

High speed and traffic volume between major metropolitan areas, controlled access roads

Type 2

High traffic volume, high speed traffic between metropolitan areas and major cities

Type 3

High volume traffic at a lower level of mobility than Type 2

Type 5

High volume traffic at moderate speed between additional neighbourhoods/cities

Type 6

Slow speed within cities/neighbourhoods

Type 9

Pedestrian zone

Type 11

Point of interest access

Type 12

Private road

Type 13

Unpaved road

As is apparent from Table 10, Navteq classifies roads according to how fast cars travel on
them, rather than common classifications such as highway, rural road, city street etc. For
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simplicity “Type 0” can be translated to “Highways/motorways”, “Type 2–3” to
“Interurban or rural roads”, and “Type 5–6” to “Urban roads or city streets”. The
remaining road types are special cases typically within cities or in rural areas. The
common classifications were used in the questionnaires.
All test sites were included in the analysis except the Greek LFOT. The analysis was
based on frequently made journeys. In practice, same origin-destination pairs were
searched in baseline and treatment conditions for each participant. In the logged data,
the radius of 100 metres was used to determine origins and destinations. All origin
destination pairs that a single test participant had had at least once during the baseline
phase and at least once during the treatment phase were included in the analysis. One
origin-destination pair contributed one sample per participant.
Logged data analysis covered only the possibility to use the function. Logging did not
include actual use of the system, thus the impacts of actual use could not be analysed.
A paired-sample t-test was used to test for differences between baseline and treatment
conditions. The hypotheses were:
H0: The function has no influence on route choice
H1: The function has an influence on route choice
Also tested was the possible effect on variance of road type choice due to having access
to the TeleFOT functions. For this test, logged data were selected from each LFOT. In
order to analyse variance, there must be a relatively high number of journeys between a
certain origin-destination pair. Therefore the sample was selected based on the following
criterion: at least 30 journeys with the same origin and destination in the data (at least
four in both baseline and treatment phases). Changes in variation were quantified by
performing a chi-squared test of independence, before and after installation, on clustered
road type profiles. Clusters of road type profiles were computed using the k-means
algorithm with k = 5 as number of clusters.
For the questionnaire data no filtering was done. Three questions in the user uptake
questionnaires were asked post trials regarding route choice:
Do you find that any of the following has changed due to your access to the
FUNCTION? [Your use of highways/motorways]
Do you find that any of the following has changed due to your access to the
FUNCTION? [Your use of rural roads]
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3.4.2. Main impacts
Existence of external trends, such as weather effects, that could complicate the analysis
was checked. Weather is a factor that can have a major influence on driving behaviour,
as seasonal variations can be substantial especially in the Nordic countries. Figure 13
shows a plot of weighted average of road type use for all participants during the whole
period of the Swedish LFOT2, and quite clearly the variation was low. Consequently, no
effects of external trends were found.

Figure 13 – Weighted road type means per day. The plot scatter at the end
reflects the radical decrease in number of logged journeys as most participants
stopped logging after 260 days, Swedish LFOT2
Significant changes in road type use were found from logged data in two of the FOTs. In
the Spanish LFOT1 there was a decrease in use of road types 2, 3 and 5 and an increase
in road types 6, 9 and 13 i.e. a shift from higher class roads to lower class roads e.g.
urban streets and unpaved roads, and in the Finnish LFOT there was an increase in use of
road type 0 i.e. a shift from interurban and rural roads to highways (Table 11).
Subdividing the data to check whether factors such as gender, age, etc. were significant
showed that the numbers still moved in the same direction for the analysed FOTs.
Significance in the road type distribution was, however, in most cases lost when the
sample size was reduced.
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Table 11 – Mean use of different road types during baseline and treatment
phases (baseline/treatment, %), significant differences in bold (p < 0.10)
Finland

Italy LFOT

Spain

Sweden

LFOT1

LFOT2

NA, SI/SA

NA, SI/SA

NA, TI, GD

NA, SI/SA

LFOT
Functions

GD, SI/SA,

UK LFOT

TI

N

277

22

1212

1632

358

Highways/motorways

12.3/13.9

0.0/0.0

3.6/3.4

10.3/10.3

7.8/7.7

Interurban roads (Type 2)

19.0/18.5

12.0/12.4

31.8/28.9

13.6/13.4

11.2/11.8

Rural roads (Type 3)

18.9/18.4

27.3/31.5

18.2/16.9

21.6/21.8

27.8/27.8

Urban roads (Type 5)

27.5/27.7

41.8/40.9

14.9/14.3

21.0/21.0

23.0/22.2

Urban streets (Type 6)

16.5/16.4

18.7/14.9

28.7/30.6

31.7/31.6

27.6/27.7

Pedestrian zone (Type 9)

0.1/0.2

n/a

0.3/0.3

n/a

n/a

Point of interest access

0.1/0.1

n/a

0.1/0.0

n/a

n/a

Private roads (Type 12)

0.0/0.0

n/a

0.1/0.2

n/a

n/a

Unpaved roads (Type 13)

5.4/4.7

n/a

1.9/3.1

n/a

n/a

(Type 0)

(Type 11)

n/a = not available; Type 9–13 together contributed 0.2–2.8% of road types used for the FOTs for which the
proportions were not calculated

Only a very small number of significant changes in route choice were found in two of the
five datasets analysed (Table 12). Almost all non-significant cases were nowhere near
the significance level (0.1). Moreover, the few truly significant changes were weak due to
very few points in the baseline period. Thus, no convincing results were found in any of
the datasets that indicate an effect of the installed functions. With the low amount of
“common trips” found in the material, no division of sub-groups was undertaken in the
logged data. The conclusion of the variance test was therefore that there were no
detectable differences in variance between baseline and treatment conditions for any of
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the LFOTs. However, the low number of commonly used origin-destination pairs logged
made the analysis difficult.
Table 12 –Number of legs with significant change in route choice
Dataset

Finland LFOT

Number of legs
in original data
set

Number of legs with
unique combination of
logger and OD pair

Filtered legs
with N
30

Number of legs with
significant route
change in filtered set

11 686

6 642

7

0

4 568

3 551

1

0

Spain LFOT1

37 106

27 118

20

2 (10%)

Sweden
LFOT2

37 620

18 435

59

1 (2%)

UK LFOT

6 994

4 601

6

0

Italy LFOT

For most of the functions tested, the questionnaire answers related to route choice were
that there was no change. The reported change in the use of highways (Figure 14) or
rural roads (Figure 15) shows that a great majority reported “no change”. For highway
use over 90% reported “no change”, and the few who reported a change did so in both
directions. For the use of rural roads, the results showed some change as a slight
increase was reported by 10.4% of the participants due to navigation (tendency towards
smaller roads is in line with the logged data result above), and almost as many (7.8%)
due to traffic information. This seems to make sense, as with navigation a driver is
sometimes routed to smaller roads while road signs usually route a driver through the
main road network. Avoiding traffic jams will also route a driver on smaller roads away
from congested highways. The green driving result of slight decrease of highway use
contradicts the above Finnish LFOT result based on logged data.
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Figure 14 – Change in use of highways due to access to TeleFOT function,
average over all LFOTs, post questionnaire

Figure 15 – Change in use of rural roads due to access to TeleFOT function,
average over all LFOTs, post questionnaire
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3.4.3. Discussion
The Spanish LFOT1 stands out with significant changes in the proportion of road types
used (a shift from higher class roads to lower class roads, e.g. urban streets and
unpaved roads), and significantly increased variance in used road types for two of 20 of
the tested origin-destination pairs. One tentative explanation is that navigation allowed
the participants to pass through the city centre rather than bypassing it on larger roads
(i.e. minimised route length) or guided them via shortcuts using unpaved roads in rural
areas. Eight per cent of participants, however, reported an increased used of highways
and 6% reported an increased use of rural roads. On the other hand, logged data results
(Chapter 3.2) indicated shorter distances and durations with navigation, which would be
in line with the theory of finding a shorter route through the city centre or in rural areas.
For the two other test sites using the same device (Italy and UK LFOTs), the numbers
went in the opposite direction (although not statistically significantly due to much lower
numbers of pairs). However, the logged data showed very small differences in distance
or duration for these FOTs.
For the Finnish LFOT1 (GD, SI/SA + TI), there was a shift from interurban and rural
roads to highways. One explanation could be that green driving support has made
highways more attractive than smaller roads with potential stop and go traffic. The
Swedish LFOT2 used a TMC-based traffic information service that was reported by the
participants to be unreliable, sluggish, and showing only some incidents of traffic
disturbance; it was therefore reported as little used. The findings from the logged data
were, however, contradicted by the questionnaire answers that stated that traffic
information increased the use of rural roads somewhat. This might, of course, be another
effect of the different road type definitions used in the different data sources.
Although there is no change in road type distribution, impacts on distance also indicate
use of new routes. The same applies to duration, as none of the functions have an impact
on the traffic situation — if you complete your journeys faster than in the baseline
condition, it is likely that you have found a better route. Here a slight decrease in
distance was reported by many participants. It may be interpreted as the participants
having found a slightly shorter route for many trips, but a more conservative
interpretation is that they found shorter routes for some trips.
The conclusions from the analyses on route choice are that the functions tested in
TeleFOT may change peoples’ route choices. Navigation stands out as the function that
seems to have the largest impact, followed by traffic information. Also green driving
support indicates that participants have changed their route preferences.
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3.5. Departure time
3.5.1. Method
The following research question was answered using both logged and travel diary data:
M-RQ6.1 Is there a change in the departure time of a commuting journey?
Impacts of having functions available as a bundle were assessed. All test sites were
included in the analysis.
In order to verify a change in departure time, two periods were compared: the baseline
and last treatment phase travel diaries. Only participants who had completed both of
these travel diaries were included. As in most cases the last travel diary was completed
by significantly fewer participants than was the previous one, the previous one was used
in the comparison for those FOTs (Swedish LFOT2, Italian LFOT, Finnish LFOT, and UK
LFOT). For the Greek LFOT, logged data was compared independently from the order of
tested functions.
Logged data were selected from each LFOT based upon the following criteria: The same
origin-destination pairs (with 75 m radius) were found for the same participants. Only
journeys in the same main range of time were considered. In practice, all start times
were grouped in 20-minute ranges. For each type of common journey, the most frequent
range was selected. For each type of common journey, all journeys around the central
time of the range with a tolerance of ±30 minutes were identified.
The logged data of the Italian LFOT had to be excluded because of too few common legs.
Those origin-destination pairs were selected where there were at least 10 journeys in the
main range of time. The comparison was done between the first quarter of data or at
maximum first five journeys and the last quarter of data or at maximum last five
journeys.
For the travel diary data, only journeys that were in the same main range of time were
considered similarly to logged data. In practice, all start times were grouped in 20minute ranges. For each type of common journey the most frequent range was selected
and for each type of common journey all journeys around the central time of the range
with a tolerance of ±30 minutes was identified. Analysis was carried out if there were at
least three journeys with the same origin-destination pair in the baseline phase and at
least three of these same journeys in the treatment phase in the main range of time.
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For statistical testing two approaches were used: For each type of common journey the
mean values of the first and last journeys were compared level with the hypotheses:
H0: The function has no impact on departure time
H1: The function has an impact on departure time
For each type of common journey, the distribution of departure times were compared at
the start and end of the experimentation using the t-test. A two-sided paired-sample ttest was applied to the null hypothesis with 10% level. The method used was pooled or
the Satterthwaite method applied depending on the Folded F test on equality of variances
( =0.1). The chosen level of confidence for t-test was =0.1.
Users were expected to postpone or start their commuting journeys earlier, especially
due to traffic information and green driving support.

3.5.2. Main impacts
For all the analysed LFOTs there were no statistically significant differences in departure
times. Also the percentage of people who changed their departure time was quite small
and equally distributed between those who postponed the departure and those who left
earlier. Results were very similar across the different considered LFOTs. The mean
difference between treatment and baseline in the mean departure time for the driver was
less than 2 minutes for all FOTs both for logged and travel time data (Table 13). The
proportion of drivers for whom there was no statistically significant difference between
conditions was 82–85% in logged data and 69–83% in travel time data. There was
approximately a 10%-point difference between the two data types for all FOTs but
Swedish LFOT2, where travel diary data indicated smaller proportions.
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Table 13 – Main impacts of departure time in different FOTs
Sweden
LFOT2

Spain
LFOT1

Italy
LFOT

Finland
LFOT

UK
LFOT

Greece
LFOT

Mean difference (min:sec)

01:20

00:14

–

-01:07

01:44

-01:38

Median (min:sec)

01:00

-00:01

–

01:29

03:32

-00:56

Main results

Logged data

Test on mean time for driver

Test on single drivers (statistically significant differences)
Not statistically different

82%

83%

–

85%

82%

82%

Last < Before

9%

5%

–

8%

4%

11%

Before < Last

9%

12%

–

8%

14%

7%

Mean difference (min:sec)

-00:34

-00:27

-00:54

00:26

00:17

-01:59

Median (min:sec)

-01:41

00:00

00:30

01:15

00:00

-00:36

Travel diary data

Test on mean time for driver

Test on single drivers (statistically significant differences)
Not statistically different

83%

69%

70%

74%

71%

74%

Last < Before

8%

10%

16%

17%

13%

15%

Before < Last

8%

21%

14%

9%

17%

11%

The dispersion of data was high in comparison with the mean trend (Table 14). This is
because departure time can change for reasons not depending on the tested function,
and with random values even if a first selection of journey was made to exclude random
variation in departure time.

2011/05/26
VTT

Page 64
of 129

Impacts on Mobility – Results
and Implications

Copyright TeleFOT

PU

Contract N 224067

Table 14 – Spread of data
Data on mean time for
driver (min:sec)

Sweden
LFOT2

Spain
LFOT1

Italy
LFOT

Finland
LFOT

UK
LFOT

Greek
LFOT3

48

42

–

25

15

33

116

95

–

40

28

43

Mean

01:20

00:14

–

-01:07

01:44

-01:38

Std. Dev.

09:55

08:00

–

09:51

10:26

07:39

Median

01:00

-00:01

–

01:29

03:32

-00:56

Min

-22:35

-23:12

–

-31:43

-22:53

-20:42

Max

32:04

18:05

–

16:01

19:22

12:08

N driver

11

52

48

18

15

38

N type of journey

12

86

73

23

24

46

Mean

-00:34

-00:27

-00:54

00:26

00:17

-01:59

Std. Dev.

06:53

09:18

09:32

10:41

07:15

10:41

Median

-01:41

00:00

00:30

01:15

00:00

-00:36

Min

-13:00

-23:40

-32:30

-30:00

-13:20

-30:00

Max

14:40

21:35

23:27

23:18

22:50

21:00

N driver

Travel diary data

Logged data

N type of journey

3.5.3. Discussion
Caution is advised when interpreting these results on departure time, especially because:
Travel diary timings often appeared rounded.
The number of journeys that could be considered common journeys was very
small compared to the number of total journeys available.
In the Swedish LFOT2 and Italian LFOT (and a few citations in the Spanish
LFOT1), travel diaries included reports of bad weather conditions more frequently
in the first phase than in the second.
The number of drivers considered in the final test (after filtering) for each LFOT
was very small, but the results were very similar across the considered LFOTs.
Despite the caveats mentioned above, the result that no significant difference has
emerged was quite clear. This can be accounted for by the fact that drivers normally
know their commuting route very well and had already developed their personal
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optimization of departure time from their understanding of the route and traffic
conditions. In this sense, navigation and traffic information functions are more useful on
rarely driven routes and/or when unexpected jams/delays occur.

3.6. Travelling in adverse conditions
3.6.1. Method
The following research question was assessed based on questionnaire data:
M-RQ6.3: Is there a change in travelling in adverse conditions (dark, fog, slippery
road, etc.)?
All test sites were included in the analysis. Only participants who filled out a whole set of
questionnaires were analysed. If different answers were given with an identical ID those
IDs were also excluded.
In the questionnaires, two questions concerned driving in adverse conditions: “Do you
think that any of the following have changed as a result of your access to the TeleFOT
function?” – [Your driving (i.e. number of journeys and distances) in the dark] and [Your
driving (i.e. number of journeys and distances) in adverse weather conditions].
Friedman’s test was used to assess differences in the ranking of answers among the
points of time when the questionnaires were distributed.
It was anticipated that TeleFOT functions would not have an impact on driving in adverse
conditions, as none of them have a direct influence on the amount of journeys in the
dark or in adverse weather conditions. The car use normally serves a purpose and this
purpose is mostly time-bound. In winter there are only a few hours of daylight whilst in
summer it is bright for long durations. Thus it is anticipated that driving in the dark is not
influenced by the functions of the nomadic device but rather by the varying time of
daylight during the year. The same is true of driving in adverse weather conditions. If
there is a necessity to make a journey, the functions of the nomadic device will not
change the driver’s mind about undertaking it.

3.6.2. Main impacts
Most participants reported navigation support as not changing their driving in the dark
in all LFOTs (86–100%, post-questionnaire, Figure 16). However, in the Greek LFOT, UK
LFOT and Spanish LFOT1, some participants (10–30%) expected a slight increase in their
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driving in the dark at the beginning of the FOT (pre-questionnaire) but later changed
their minds towards “no change” (statistically significant change in the distribution
between questionnaires). In the Spanish LFOT1, the proportion of “slight increase” rose
again for the last questionnaire (from 10% down to 1% and back to 6%, N = 93). In the
Italian LFOT and Swedish LFOT2, participants mostly adhered to their answers during all
three questionnaires for driving in the dark with no statistically significant changes in
distribution.

Figure 16 – Participants’ assessment of the impact of navigation support on
driving in the dark during different phases of FOT
Most participants reported navigation support not to change their driving in adverse
conditions in any of the LFOTs (84–96%, Figure 17). However, some Greek LFOT1 (20%,
N = 128) and Italian LFOT (9%, N = 110) participants expected a slight increase and
Swedish LFOT2 participants (10%, N = 71) a slight decrease of driving in adverse
weather conditions at the beginning of the FOT, but later changed their minds towards
“no change” with

a statistically

significant change in the distribution

between

questionnaires. In the Italian LFOT, the proportion of “slight increase” rose again for the
last questionnaire (from 9% down to 5% and back to 7%, N = 110). The participants of
the UK LFOT and Spanish LFOT1 mostly adhered to their answers during all three
2011/05/26
VTT

Page 67
of 129

Impacts on Mobility – Results
and Implications

PU

Copyright TeleFOT
Contract N 224067

questionnaires for driving in adverse conditions, with no statistically significant changes
in the distribution.

Figure 17 – Participants’ assessment of the impact of navigation support on
driving in adverse weather conditions during different phases of FOT
In all five LFOTs that tested speed limit information/alert, the majority of participants
reported that there was no change in driving in the dark (90–100%, Figure 18) or in
adverse weather conditions (90–100%, Figure 19) with this function. There were no
statistically significant differences between questionnaires except for the UK LFOT, where
some participants expected a slight increase in driving in the dark (8%, N = 37) but later
they all changed their minds towards “no change” with a statistically significant change in
distribution between questionnaires.
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Figure 18 – Participants’ assessment of the impact of speed information/alert
on driving in the dark during different phases of FOT
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Figure 19 – Participants’ assessment of the impact of speed information/alert
on driving in adverse weather conditions during different phases of FOT
In all three LFOTs assessing the impacts of traffic information, the majority of
participants reported that there was no change in driving in the dark (93–100%, Figure
20) or in adverse weather conditions (92–100%, Figure 21) while using traffic
information. In the Finnish LFOT there were no statistically significant differences
between questionnaires. However, some Greek LFOT participants expected a slight
increase of travelling in adverse weather conditions due to having a traffic information
service (11%, N = 114, pre-questionnaire) but later the opinion altered towards “no
change” with a statistically significant difference between questionnaires. In the Swedish
LFOT2, some participants expected a slight decrease in driving both in dark (10%, N =
71, pre-questionnaire) and in adverse weather conditions (17%), but, similarly, later also
altered their response towards “no change” with a statistically significant difference
between questionnaires.
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Figure 20 – Participants’ assessment of the impact of traffic information on
driving in the dark during different phases of FOT
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Figure 21 – Participants’ assessment of the impact of traffic information on
driving in adverse weather conditions during different phases of FOT
The Finnish LFOT and Swedish LFOT2 provided a green driving support to the
participants. The majority of participants reported that these systems did not change
their driving in the dark or driving in adverse conditions (95–97% for both, Figure 22).
However, some Swedish LFOT2 participants (13%, N = 64) expected a slight decrease in
driving in adverse conditions at the beginning of the trial. Later their response altered
towards “no change” (statistically significant difference between questionnaires).
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Figure 22 – Participants’ assessment of the impact of green driving support on
driving in the dark or in adverse weather conditions during different phases of
FOT

3.6.3. Discussion
The results showed that none of the TeleFOT functions changed the amount of journeys
in the dark or in adverse weather conditions. Nevertheless, there was a small but
statistically significant minority for several functions or FOTs who expected at the start of
the trial that there would be either a slight decrease or a slight increase. However, most
of them changed their mind towards “no change” during the trial period.
The result that functions do not influence driving in dark or in adverse weather conditions
makes sense, as the predominating factor for driving in the dark or in adverse weather
conditions is the time of year.
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3.7. Stress and user uncertainty
3.7.1. Method
The following research questions were answered with questionnaire data:
M-RQ10.1 Is there a change in user stress?
M-RQ10.2 Is there a change in user uncertainty?
The analyses were based on the following questions in the user uptake questionnaires:
Do you think that any of the following will change with your access to the
FUNCTION? – Your stress associated with travelling
Do you find that any of the following has changed due to your access to the
FUNCTION? – Your feeling of uncertainty when travelling (e.g. regarding finding
route, destination, being on time, etc.)
The question related to stress was included in pre-, during- and post-questionnaires but
the question related to uncertainty was included only in the post-questionnaire. All test
sites were included. However, participants were included in the analysis only if they
completed all questionnaires at each stage of the FOTs.
The statistical significance of differences within the sequence of questionnaires was
tested with Friedman's Test. A within-subjects non-parametric test was used for
comparing data from three gatherings of data (four when two during-questionnaires were
included).
The following hypotheses were applied:
H0: The participants’ stress/uncertainty does not change after using the device for
several months within the FOTs
H1: The participants’ stress/uncertainty changes after using the device for several
months within the FOTs
It was expected for navigation support that the stress associated with travelling could
decrease on unfamiliar roads because a navigation function should decrease drivers'
state of uncertainty. Continuous feedback provided by the speed information function
could be an “attention-grabber”. Consequently, it could result in increasing stress and
workload but decreasing uncertainty. However, users may become more aware of
existing speed limits even when road signs are not visible, and may become more selfconfident in driving. Frequent warnings of speed alert or green driving support could
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increase stress related to travelling. Again, awareness of existing speed limits and driving
style on different road types may increase self-confidence when driving and reduce
uncertainty. The latter will probably be less affected by green driving support, because
the feedback provided does not relate to external factors but to driving style.
If the traffic information system frequently gives feedback to drivers about traffic
congestion, stress related to travelling could increase. However, users will be aware of
their driving behaviour and the overall stress could decrease through avoidance of traffic
congestion and thus the reduction of journey durations and time spent in traffic. It is
anticipated that driving uncertainty could decrease through use of a traffic information
function. Overall, the drivers’ situation awareness about optimal routes according to
journey duration should increase and hence their feeling of uncertainty when travelling
should definitely decrease.

3.7.2. Main impacts on user stress
In the Italian LFOT, Greek LFOT and Swedish LFOT2, the most common answer regarding
impacts of navigation support on user stress was “no change” for 46–49% of
participants (post-questionnaire, Figure 23). However, a considerable proportion (33–
38%) of participants reported that their stress had decreased slightly and some indicated
that it had decreased radically (4–11%). The latter was even higher (10–15%) in the
pre-questionnaire of the Italian and Greek LFOTs. Nevertheless, there was also a
substantial group (16%, post-questionnaire) of participants in the Italian LFOT who
reported that their stress had increased with navigation support. That proportion was
even higher after launching the function in the during1-questionnaire (23%). The
differences between questionnaires were statistically significant for the Italian LFOT and
Swedish LFOT2 but not for the Greek LFOT.
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Figure 23 – Participants’ assessment of the impact of navigation support on
user stress during different phases of FOT
In the Spanish LFOT1 and UK LFOT, many participants had strong expectations of a slight
decrease in stress with navigation support (48–64%, pre-questionnaire, Figure 23), but
24–33% did not expect any change. When the treatment phase began, the proportions
changed their order (9–29% with “slight decrease” and 64–73% with “no change”,
during1-questionnaire). By the end of the trial the proportion of “no change” decreased
to 21–39% (post-questionnaire), 43–64% of respondents indicated a “slight decrease”
and 3–7% even a “radical decrease”. However, by contrast 9% indicated a “slight
increase” and 3% a “radical increase” in stress. Changes in opinions between
questionnaires were statistically significant.
In the Spanish LFOT1, Finnish LFOT, UK LFOT and Greek LFOT, the most common answer
to question regarding change in user stress with speed information/alert was “no
change” throughout the trial (from 45–63% up to 65–81%, spreading at the end to 5175%, Figure 24). In the Spanish LFOT1, the group indicating a “slight decrease” was the
second largest in the pre-questionnaire (38%) and post-questionnaire (35%) but in the
during-test questionnaires the group was equal in size to the group reporting a “slight
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increase” in stress (all 12–18%). In the Finnish LFOT, many respondents expected a
“slight decrease” in stress at the beginning (31%, pre-questionnaire) but this proportion
dropped to a constant 13% after providing the speed information/alert. The proportion of
“slight increase” in stress varied between 13–25%. In the UK LFOT and Greek LFOT, the
“slight decrease” response was the second most common response throughout the trial
(UK 19–42%, Greece 20–29%). Differences between questionnaires were statistically
significant only for the Spanish LFOT1 but not for the other FOTs.

100%
90%
% of answers given

80%
70%
60%
50%
40%
30%
20%
10%

Italy LFOT

Spain LFOT1 Finland LFOT
Pre

During1

UK LFOT

During2

Slight increase

Slight decrease

Radical increase

No change

Radical decrease

Slight increase

Slight decrease

Radical increase

No change

Radical decrease

Slight increase

Slight decrease

Radical increase

No change

Radical decrease

0%

Greece LFOT2 Greece LFOT4

Post

Figure 24 – Participants’ assessment of the impact of speed information/alert
on user stress during different phases of FOT

A “slight decrease” in user stress due to having the speed information/alert was the most
common alternative at the beginning of the trial (39%, pre-questionnaire, Figure 24) for
the Italian LFOT. Then, 38% of participants indicated “no change”. By the end of the trial
the order was inversed; 53% reported not having experienced any change in stress while
28% thought that it had slightly decreased and 3% indicated a radical decrease.
However, a substantial group of participants also indicated a “slight or radical increase”
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to

16%

in

post-questionnaire).

Differences

between

questionnaires were statistically significant.
The participants of the Finnish LFOT were very stable, with 79% indicating throughout
the trial that the green driving support had no impact on their stress (Figure 25). In
the pre-questionnaire, more participants expected a slight decrease before (17%) than
after receiving the function, after which an equal proportion (10%) of participants
indicated a “slight decrease” and “slight increase”. In the Swedish LFOT2 the proportion
reporting “no change” increased (from 57% to 79%) and that reporting a “slight
decrease” fell (from 36% to 18%). However, the differences between questionnaires
were not statistically significant.
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Figure 25 – Participants’ assessment of the impact of green driving support on
user stress during different phases of FOT

The great majority of Finnish LFOT participants indicated “no change” in stress with the
traffic information service in use (65–76%, Figure 26). There were more respondents
indicating a “slight decrease” (18–24%) than a “slight increase” (6–12%). The
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differences between questionnaires were not statistically significant. In the Greek LFOT,
there were groups of equal size of participants expecting “no change” (44%) and a
“slight decrease” (43%) in user stress due to getting traffic information. However, by the
end of FOT the proportion reporting “no change” increased to 58% and “slight decrease”
fell to 34% (post-questionnaire). The proportion reporting a “radical decrease” also fell
from 10% to 6%. In the Swedish LFOT2 the trend was similar, with 75% indicating “no
change” and 25% a “slight decrease” at the end of the trial. The differences between
questionnaires in the Greek LFOT and Swedish LFOT2 were statistically significant.
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Figure 26 – Participants’ assessment of the impact of traffic information on user
stress during different phases of FOT

3.7.3. Main impacts on user uncertainty
In the Italian LFOT, most participants (41%, Figure 27) reported that the use of
navigation support had slightly decreased their uncertainty related to travel. The
proportion that reported having experienced “no change” was also substantial (36%).
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However, there were also participants who reported that their uncertainty had increased
slightly (16%) or radically (8%). In the Spanish LFOT1 and Swedish LFOT2, the
proportion of participants reporting a decrease was greater (46-51% with slight decrease
and 15-16% with radical decrease) than in the Italian LFOT. The proportion reporting “no
change” was 24-27%. In the UK LFOT and Greek LFOT, “no change” was the most
common answer with 42% of participants reporting it, although “slight decrease” was
almost equally common with 40%.
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Figure 27 – Participants’ assessment of the impact of navigation support on
uncertainty related to travel during different phases of FOT

Most participants in all FOTs reported that the use of speed information/alert did not
change their uncertainty related to travel (57-78%, Figure 28). However, the proportion
of respondents assessing that they had experienced a slight decrease in uncertainty was
also substantial (21-31%). Some participants (up to 8%) also indicated a radical
decrease. The proportion of respondents reporting an increase in uncertainty was smaller
(up to 11%) than of those reporting a decrease.
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Figure 28 – Participants’ assessment of the impact of speed information/alert
on uncertainty related to travel during different phases of FOT

In the Finnish LFOT, almost all participants (95%, Figure 29) reported that their
uncertainty related to travel did not change with the green driving support. In the
Swedish LFOT2, this proportion was a little smaller (76%) and 19% reported that their
uncertainty had slightly decreased.
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Figure 29 – Participants’ assessment of the impact of green driving support on
uncertainty related to travel during different phases of the FOT

In the Finnish LFOT, almost all participants (84%, Figure 30) reported that their
uncertainty related to travel did not change with the traffic information function. In the
Swedish LFOT2 and Greek LFOT this proportion was a little smaller (54-64%) and 3337% reported that their uncertainty had slightly decreased. Hardly anyone reported
having experienced a slight or radical increase in uncertainty (up to 4% altogether).
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Figure 30 – Participants’ assessment of the impact of traffic information on
uncertainty related to travel during different phases of FOT

3.7.4. Effects of background variables
The groups that reported an increase or decrease in stress or uncertainty to have
happened because of function use were compared with the group that reported no
change in user uncertainty. The analysis was based on the post-questionnaire. Only
LFOTs and functions were included where the proportion of increase or decrease was
sufficiently large (>20%), so that single participants would not be tested. Data from all
LFOTs were taken into account in the background analyses; LFOTs with overly uneven
distribution results were excluded.
Changes in stress or uncertainty were analysed by age, gender and driving style. Age
was classified into four groups according to date of birth: 1934–1949 (approx. 61–80
years old), 1950–1965 (approx. 45–60 years old), 1966–1981 (approx. 30–44 years
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old), and 1982–1997 (approx. younger than 30 years old). Driving style was classified
into four groups: balanced, defensive, very defensive, offensive, and very offensive.
Regarding stress, there were statistically significant differences between “change” and
“no change” groups for age in the Italian LFOT with navigation (59% vs. 28%), and in
the Swedish LFOT2 with navigation (49% vs. 44%) and traffic information (38% vs.
11%), where older participants (1934–1965) tended to have a decrease in stress
compared to younger participants. No statistically significant differences in relation to
stress impacts were found for gender or driving style for any of the FOTs or functions.
There were statistically significant differences in user uncertainty between “change” and
“no change” groups for age in the Italian LFOT with navigation, and in the Swedish
LFOT2 with green driving support (1934–1965: 26% vs. 1966–1997: 10%). In the Italian
LFOT, older drivers tended to report having experienced a decrease in uncertainty more
often than the youngest participants (1934–1965: 62% vs. 1966–1997: 40%), for whom
“no change” was the most common answer (54% of those born after 1981). In the
Swedish LFOT2, the decrease was most common among participants born in 1950–1965
(58%). No statistically significant differences between change and no change groups
were found for gender or driving style for any of the FOTs or functions.

3.7.5. Discussion
A considerable proportion of participants reported that the TeleFOT functions had
decreased their stress and uncertainty related to travel. For navigation support the
proportion indicating a decrease in stress was 24–50% depending on the FOT (without
the UK LFOT 37–50%), for speed information/alert 13–38% (without the Finnish LFOT
27–38%), for traffic information 18–40%, and for green driving support 10–18%. For
navigation support the proportion indicating a decrease in uncertainty was 41–66%
depending on the FOT, for speed information/alert 23–39%, for traffic information 14–
43% (without Finland 33–43%), and for green driving support 4–19%.
In conclusion, it seems that navigation support reduced uncertainty more than stress,
and for the other functions the impact was similar for both attributes. Navigation support
had the strongest impact on user stress and uncertainty related to travel and the green
driving support the smallest amongst the TeleFOT functions.
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3.8. Feeling of safety and comfort
3.8.1. Method
The following research questions were answered with questionnaire data:
M-RQ11.1 Is there a change in feeling of subjective safety?
M-RQ12.1 Is there a change in feeling of comfort?
In this analysis, participants were asked in the user uptake questionnaires whether they
thought their safety or their comfort during driving would change following installation of
the device tested in the FOTs. The participants were asked to rank the likely changes in
feeling of safety or comfort on a 5-point scale where “1” represents a “radical decrease”
in feeling of safety/comfort and “5” represents a “radical increase” in feeling of
safety/comfort. All test sites were included. However, participants were only included in
the analysis if they completed all questionnaires at each stage within the FOTs.
Non-parametric statistical tests were used to analyse the data. A Friedman test was
chosen as the most suitable non-parametric test for data analysis.
The following hypotheses were applied:
H0: The participants’ feeling of safety/comfort does not change after using the
device for several months within the FOTs
H1: The participants’ feeling of safety/comfort changes after using the device for
several months within the FOTs
It was expected that introduction of the functions would increase participants’ feeling of
safety, as the functions provided information that was supposed to facilitate the driving
task. The reasoning was that a driver has more time to focus on driving when he/she
does not need to focus on aspects such as navigation, speed, etc. It was also expected
that introduction of the devices would increase participants’ feeling of comfort.

3.8.2. Main impacts on feeling of safety
In the Spanish LFOT1, Greek LFOT, Italian LFOT and UK LFOT, several respondents
thought that the navigation support would “slightly decrease” their feeling of safety
before and during the trial, although this changed with user experience. Whilst most
respondents felt that it would “not change” their feeling of safety (from 41-53% in prequestionnaire to 47–59% in post-questionnaire, Figure 31), several respondents were of
2011/05/26
VTT

Page 85
of 129

Impacts on Mobility – Results
and Implications

Copyright TeleFOT

PU

Contract N 224067

the opinion that the device would “slightly increase” it, with 27–35% of respondents
stating (post-questionnaire) that it would “slightly increase” it, and in the southern testcommunity (i.e. Mediterranean LFOTs) 2–5% thought it would “radically increase” it. The
differences between questionnaires were found to be statistically significant for all FOTs
except for the Italian LFOT. For all FOTs, it was clearly visible how positive expectations
failed as the treatment phase started but were met again at the end of trial. However,
there remained a small minority (9–15%, post-questionnaire) who felt that navigation
support slightly reduced their feeling of safety.
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Figure 31 – Participants’ assessment of the impact of navigation support on
safety during different phases of FOT

The uptake of Swedish LFOT2 participants on the impact of navigation support on feeling
of safety was different from the FOTs listed above. The majority of Swedish LFOT2
participants (83%, N = 58) reported at the end of trial phase that they had experienced
no change in feeling of safety with navigation support. However, the reversed V-shaped
change in opinion was not present and the optimism present before the trial fell
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continually. Some 33% of respondents had expected a “slight increase” in feeling of
safety at the outset of the trial, but this had almost halved by the end, with only 17% of
respondents reporting that their feeling of safety had “slightly increased”. However, the
differences between questionnaires were found to be not statistically significant. No one
reported navigation support to have reduced their feeling of safety by the end of trial.
There appeared to be some optimism that the traffic information system would
increase drivers’ feeling of safety at the start of the Finnish LFOT, Greek LFOT and
Swedish LFOT2, with 39–53% stating that they thought the traffic information system
would “slightly increase” their feeling of safety and a further 3–4% stating that they
thought it would “radically increase” it (pre-questionnaire, Figure 32). However, by the
end of the FOT, opinions had changed and 70–83% felt that the device made “no
change” to their feeling of safety, whilst the percentage of respondents who thought that
it “slightly increased” it had fallen by at least half to 15–20%. Conversely, the number of
participants who thought that the device would “slightly decrease” their feeling of safety
increased to 6% and 15% at the end of the trial in the Greek and Finnish LFOTs; in
Sweden

this

proportion

was

0%

(post-questionnaire).

The

differences

between

questionnaires on the traffic information system were found to be statistically significant
in all FOTs.
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Figure 32 – Participants’ assessment of the impact of traffic information on
safety during different phases of FOT
The results from especially the Italian LFOT and Spanish LFOT1 suggest that participants
expected quite a big change in their feeling of safety with the speed information/alert
function – more so than with any other of the devices tested. At the start of the Italian
LFOT and Spanish LFOT1, 58–59% thought that the device would “slightly increase” their
feeling of safety and a further 10–13% that it would “radically increase” it (prequestionnaire, Figure 33). In the UK LFOT, these figures were 52% and 3% and in the
Finnish LFOT 35% and 4% respectively. However, there was a change following user
experience with the device, as by the end of the Italian LFOT only 42% thought that the
device had actually “slightly increased” their feeling of safety, whilst 51% reported “no
change” to their perception of safety. In the Finnish LFOT the change was similar, leading
to 22% thinking that speed information had “slightly increased” their feeling of safety
and 78% indicating “no change”. In the Spanish LFOT1 and UK LFOT similar declines
were also seen when the treatment phase started. However, by the end of trial the
proportion of positive impacts on feeling of safety rose back again, with 54% of
participants in the Spanish LFOT1 reporting a “slight increase” and 8% a “radical
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increase”, and only 38% indicating “no change”. In the Finnish LFOT the corresponding
proportions were 42% for “slight increase”, 3% for “radical increase” and 52% for “no
change”. The changes in responses were found to be statistically significant in all FOTs
except the Finnish LFOT.
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Figure 33 – Participants’ assessment of the impact of speed information/alert
on safety during different phases of FOT
At the start of the Finnish LFOT and Swedish LFOT2, there was significant optimism that
the green driving support system would increase the feeling of safety, with 21% of
participants in the Swedish LFOT2 and 52% in the Finnish LFOT stating that they thought
the device would “slightly increase” their feeling of safety (Figure 34). However, by the
end of the FOT this had fallen to roughly half (10% in the Swedish LFOT2 and 28% in the
Finnish LFOT), and the vast majority of respondents (89% and 69%) reported that the
device made “no change” to their feeling of safety. The changes in response were
statistically significant within the duration of the Swedish LFOT2 but not of the Finnish
LFOT.
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Figure 34 – Participants’ assessment of the impact of green driving support on
safety during different phases of FOT

3.8.3. Effects of background variables for feeling of safety
The background variable analysis compared all of the participants who reported having
perceived an increased feeling of safety with participants who reported no change or a
decrease at the end of the FOTs. Analysis was undertaken for FOTs where 20% or more
of the participants reported an increase (Table 15).
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Table 15 – FOTs with 20% (or more) participants reporting increased feeling of
safety at the end of the FOT
FOT

Function tested

Proportion of participants reporting increased feeling
of safety at end of FOT

Spain LFOT1

Greece LFOT

Italy LFOT

UK LFOT

Finland LFOT

Navigation

37.3%

Speed Alert

61.5%

Navigation

33.0%

Traffic Information

23.2%

Navigation

33.3%

Speed Alert

47.0%

Navigation

26.5%

Speed Alert

41.9%

Green Driving

27.6%

For each of these FOTs chi-squared analyses (or Fischers’ Exact in cases where chisquared could not be used) were conducted to look at the effect of background variables
and check whether they explained any of the effects observed. The variables chosen
included gender, annual kilometres driven (less than or more than 18 000 km per year),
driving

experience

(neither

experienced

nor

inexperienced,

experienced,

very

experienced) and previous experience with the functions tested (never heard of the
function, heard of the function but never used it, some familiarity, considerable
familiarity).
Some statistically significant effects were found in this analysis of the Greek LFOT. For
drivers testing navigation, it was found that drivers who reported an increase in feeling of
safety were statistically more likely to drive higher numbers of annual kilometres driven
compared to drivers who reported “no change/decrease” (21% vs. 74%). Driving
experience was also found to have an effect – those reporting an increase in feeling of
safety following the FOT tended to be “very experienced” drivers (41% of them), whilst
those reporting no change or a decrease tended to rate themselves as “experienced” only
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(62% of them). However, no other effects could be seen in the analysis of the Greek
data.
Overall there was one statistically significant finding in the results of the Italian LFOT drivers testing the speed alert function who drove a higher annual mileage (more than
18 000 km per year) were more likely to report “no change” in feeling of safety
compared to drivers who drove less (79% vs. 50%). A trend was found in terms of
familiarity with the function but this was not significant.
In total, eight participants who had green driving support in the Finnish LFOT responded
that their perceptions of safety had increased following the FOT compared to 23 who
reported that their perceptions had not changed or had decreased. However, it was
decided that the small numbers of participants who reported an increase in perception of
safety made statistical analysis redundant.
There were no statistically significant effects of any of the background variables on
drivers’ feeling of safety following the FOT in the Spanish LFOT1, although a slight trend
could be seen for the variable ‘Familiarity with the device’. No overall effects were found
in terms of the background variables for the UK LFOT either. However, the smaller
numbers of participants who completed all of the questionnaires within the FOT may help
to explain this.

3.8.4. Main impacts on feeling of comfort
In the Greek LFOT1, Swedish LFOT2 and Spanish LFOT1, the majority of respondents
(52–56%, Figure 35) thought that there would be a “slight increase” in their feeling of
comfort through using the navigation support. The participants had appeared to be
optimistic also before the trial began, as some 56–65% of respondents thought that
there would be a “slight increase” in their feeling of comfort at the outset of the trial and
this was more or less maintained by the end of the trial, with a slight decline during the
trial. However a significant amount of respondents thought their feeling of comfort would
not change through use of the navigation system (37–44% in post-questionnaire). A
small minority of participants believed during or at the end of the trial that their feeling
of comfort would decrease slightly.
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Figure 35 – Participants’ assessment of the impact of navigation support on
comfort during different phases of FOT
In the Italian and UK LFOTs, the most common answer at the end of trial was that the
use of navigation support would “not change” their feeling of comfort (48% and 76%,
Figure 35). In the Italian LFOT, a significant proportion of participants indicated a slight
increase in their feeling of comfort (39%, post-questionnaire). At the beginning they
were even more optimistic and 58% expected a slight increase in feeling of comfort.
However, in the Italian LFOT there were also participants who reported that navigation
support had slightly decreased their feeling of comfort (10%). In the UK LFOT, the
proportion of slight increase changed from 21% (pre-test) to 18% (post-test), dropping
to 3–6% after getting the navigation support (during-questionnaires).
There appeared to be some optimism in the Greek LFOT that the traffic information
system would increase the drivers’ feeling of comfort at the start of the trial, with 56%
expecting a “slight increase” in their feeling of comfort and a further 9% expecting a
“radical increase” (Figure 36). However, by the end of the Greek FOT, 52% stated that
they thought the traffic Information system made “no change” to their feeling of comfort
whilst 43% maintained their opinion that the traffic information system “slightly
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increased” their feeling of comfort. The percentage of respondents who thought that it
“radically increased” their perceived feeling of comfort had fallen almost by one third to
3%. Conversely, the numbers of participants who thought that the device would either
“radically decrease” or “slightly decrease” their feeling of comfort decreased to 2%
overall (from the initial 3%) at the end of the trial.
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Figure 36 – Participants’ assessment of the impact of traffic information on
comfort during different phases of FOT
In the Finnish LFOT and Swedish LFOT2, the respondents were not as optimistic
regarding the expected effect at the start of the trial as those in the Greek LFOT. At the
start of the trial 36–39% of the respondents in the Finnish LFOT and Swedish LFOT2
thought that the traffic information device would “slightly increase” their feeling of
comfort, but by the end of the trial this had fallen to 24–25% (Figure 36). Meanwhile, the
respondents appeared to change their response by the end of the trial to indicate that
the traffic information made “no change” to their feeling of comfort. At the start of the
trial, 55–58% of respondents indicated that they thought the device would make “no
change” to their perception of comfort, but this rose to 70–72% by the end of the trial.
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The results from the Italian LFOT and Spanish LFOT1 suggest that although most of the
participants were expecting “no change” (46–49%, pre-questionnaire, Figure 37), a large
proportion of the participants were expecting a positive change in their feeling of comfort
through use of the speed information/alert device. At the start of the trial, 44–46%
thought that the device would “slightly increase” their feeling of comfort and a further 0–
4% thought it would “radically increase” their feeling of comfort. However, In the Italian
LFOT there was somewhat of a change following user experience with the device; by the
end of the trial, 38% thought the device had actually “slightly increased” their feeling of
comfort whilst 56% thought it had made “no change” to their feeling of comfort.
However, in the Spanish LFOT1 the proportion reporting a “slight increase” was 47% and
“no change” 46%.
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Figure 37 – Participants’ assessment of the impact of speed information/alert
on comfort during different phases of FOT
In the Finland LFOT, Greek LFOT2 and Greek LFOT4, the respondents were not very
optimistic regarding the expected effect at the start of the trial compared to Spanish
LFOT1 and Italian LFOT. At the start of the trial most of the participants were expecting
“no change” (58–65%, Figure 37), and only 29–39% of the participants were expecting a
2011/05/26
VTT

Page 95
of 129

Impacts on Mobility – Results
and Implications

PU

Copyright TeleFOT
Contract N 224067

positive change, whilst 6% expected a negative effect on their feeling of comfort through
use of speed information/alert. At the start of the trial, 24–37% thought that the device
would “slightly increase” and a further 3–6% that it would “radically increase” their
feeling of comfort. However, there was an even more negative change following user
experience with the device; by the end of the Finnish FOT 12% thought the device had
actually “slightly increased” their feeling of comfort, 77% thought it had made “no
change”, whilst the respondents that thought it had made a “slight decrease” rose to
12%. In the Greek LFOT, 40–41% thought the device had actually “slightly increased”
their feeling of comfort, 4–5% that it had “radically increased” their feeling of comfort,
whilst 52–53% thought it had made “no change”. Respondents who reported a “slight
decrease” or “radical decrease” accounted for 2–3% overall.
In the UK LFOT, the effect was somewhat different. At the start of the trial, the great
majority of respondents were expecting “no change” (79%, Figure 37) in their feeling of
comfort through use of the speed information/alert device, whilst 15% expected a “slight
increase”. Following user experience with the device the respondents maintained their
original assessment; by the end of the FOT 6% thought the device had actually “slightly
increased” their feeling of comfort, whilst the proportion of respondents who thought it
had made “no change” increased to 91%.
In the Swedish LFOT2, at the start of the FOT the great majority of respondents were
expecting “no change” (86%, Figure 38). However, 45% of respondents were expecting a
“slight increase” in their feeling of comfort through use of the green driving support.
There was a distinct negative change following user experience with the device; by the
end of the FOT only 10% thought the device had actually “slightly increased” their feeling
of comfort, whilst the proportion of respondents who thought it had made “no change”
rose to 90%.
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Figure 38 – Participants’ assessment of the impact of green driving support on
comfort during different phases of FOT
At the start of the Finnish LFOT, the great majority of respondents were expecting “no
change” (62%, Figure 38). However the respondents, were not that optimistic compared
to the Swedish LFOT2, as 28% were expecting a “slight increase” and 10% a “slight
decrease” in their feeling of comfort through use of the green driving support. There was
a distinct negative change – similar to the Swedish LFOT2 – following user experience
with the device; by the end of the FOT 21% thought the device had actually “slightly
increased” their feeling of comfort, whilst the proportion of respondents who thought it
had made “no change” rose to 65%.

3.8.5. Effects of background variables for feeling of comfort
Impacts on feeling of comfort were analysed by a variety of background variables. The
analyses were made function-specific, and the groups that had a certain change
(decrease/increase) in feeling of comfort were compared with those who had no change
at all. The LFOTs and functions were included where there were statistically significant
differences between treatment and baseline conditions. A chi-squared test was used to
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determine whether there was a connection between previous experience of the function
and function use during the trial. There was a strong dependence between the previous
function use variables, which might have contributed to the analyses.
For gender, the only statistically significant difference was in the Spanish LFOT1, where
women reported having experienced a change (increase) in feeling of comfort less often
with navigation support than did men (42% vs. 59%). Also for the Swedish LFOT2 there
was a similar trend (increase) seen with traffic information (18% vs. 31%), but the
differences were not statistically significant.
Age was classified into four groups based on date of birth: 1934–1949 (approx. 61–80
years old), 1950–1965 (approx. 45–60 years old), 1966–1981 (approx. 30–44 years old)
and 1982–1997 (approx. younger than 30 years old). The only statistically significant
difference in the distributions was for the Swedish LFOT2, where participants born in
1966-1981 were more likely (68%) than older participants (55%) to indicate an increase
in feeling of comfort with navigation support.
There were no statistically significant differences in impacts on feeling of comfort with
any of the TeleFOT functions whether the participant had a visual or hearing aid or not.
Annual kilometres were classified into five groups: less than 10 000 km, 10 001 – 20 000
km, 20 001 – 30 000 km, 30 001 – 50 000 km, and more than 50 000 km. However,
annual kilometres driven had no statistically significant influence on impacts on feeling of
comfort due to having any of the TeleFOT functions available. The same applied to
driving experience, driving style, whether the participant drove on urban roads, highways
and motorways or on rural roads, speeding habits and number of previous accidents.
Previous familiarity with function use was determined from four alternatives: no
experience with function, some previous information on function but no experience, some
experience, and considerable experience. There was a statistically significant difference in
distributions for the Finnish LFOT where, those who had never used the function were
more likely to indicate at the end of trial that their feeling of comfort had not changed
than those who had some previous experience (93% vs. 69%). The same statistically
significant result was also seen with the indicator “previous access to the function”.
Opinions related to the statement “I would reduce my car use if the cost associated with
driving increased further” were not associated statistically significantly with the impacts
of feeling of comfort.
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3.8.6. Discussion
On the whole, FOT participants were either neutral or relatively positive towards the
impact that after-market devices would have on their perceptions of safety or comfort. In
other words, the participants tended to expect the devices to either make “no change” or
to “slightly increase” their feeling of safety or comfort.
Experience with the devices tended to change the participants’ impression and feeling of
safety or comfort. In the some cases, user experience led to the participants concluding
that the device would make no overall change to their feeling of safety (e.g. navigation
system in the Swedish LFOT2 and UK LFOT, traffic information in the Greek LFOT,
Swedish LFOT2 and Finnish LFOT, speed information/alert in the UK LFOT and Finnish
LFOT, and green driving in the Swedish LFOT2 and Finnish LFOT) or comfort (e.g. green
driving support in Finnish LFOT or Swedish LFOT2). In other cases, user experience led to
respondents reporting that their feeling of safety or comfort tended towards “no change”
during the FOT. However, by the end of the FOT their perceptions had changed again in
that there was a slight increase in numbers reporting that the device “slightly increased”
their feeling of safety (e.g. navigation system in the Italian LFOT, Spanish LFOT1, Greek
LFOT and UK LFOT, and speed information/alert in the Italian LFOT, Spanish LFOT1 and
UK

LFOT)

or

comfort

(e.g.

navigation

support,

traffic

information

and

speed

information/alert). Overall, hardly any of the participants responded that they thought
the device caused a radical decrease to their feeling of safety or comfort, although some
participants did indicate that the devices “slightly decreased” it.
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IMPLICATIONS FOR MOBILITY

4.1.1. Summary of impacts
Overall implications were assessed here with the TeleFOT mobility model presented in
Chapter 2.1.1 and Annex I. The FOT or function bundle level results of Chapter 3 are
summarised and interpreted here to the function level.
In the Italian LFOT, the statistically significant roughly 10% increase from the baseline to
treatment phases 1 and 2 in the number of journeys in total was due to an equal
increase in the number of home-related journeys other than commuting. However, the
treatment phase travel diaries were collected during varying months for different test
participants. When seasonal trend was eliminated there was still a difference of equal
magnitude, but the result was no longer statistically significant. Because of this nonsignificance, combined with the debatable results of the Spanish LFOT1 and UK LFOT due
to unemployment, we cannot confirm that the TeleFOT functions – especially navigation
support – have an impact on number of journeys, although this is still likely.
The data revealed no clear evidence that the availability of a green driving function would
influence the number of journeys. The group of participants in the Finnish LFOT who had
traffic information and speed information/alert during the baseline and traffic information
and green driving during treatment had a temporal decrease in the number of all types of
journeys. The group with traffic information alone throughout the trial did not have such
changes, nor did any other group with different bundles including the green driving
function. Therefore, it is plausible that this decrease was a random difference due to
small sample size. The data showed no clear evidence that the availability of speed
information or alert system or traffic information would affect the number of journeys
either.
There were statistically significant differences in length of journey in terms of distance
in the Spanish LFOT1, where the logged distance was 3% shorter with the bundle
“navigation and speed information/alert” than without any functions. Another statistically
significant difference was that the logged distance was 10% longer for the function pair
“traffic information and green driving” than for “traffic information and speed
information/alert” in the Finnish LFOT. These impacts were also seen when the timing of
journeys was included in the analysis. As navigation was not included in the function
bundle of the Finnish LFOT and the green driving application showed e.g. momentary fuel
consumption on the route, it seems that participants started to favour (longer) routes for
better performance. In the Spanish LFOT1, logged data were in line with the
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questionnaire data, but the Finnish LFOT participants reported no change in distance. The
UK and Italy LFOT results were contrary to the Spanish LFOT1 results but not statistically
significant, and they were very small as absolute numbers.
Green driving support (with traffic information and speed information/alert as baseline,
Finnish LFOT) also showed an increase in distance, while the bundle “green driving and
speed information/alert” (traffic information as baseline, Finnish LFOT) showed a
decrease. These results were not statistically significant. Nevertheless, this may indicate
that green driving support affects the distance by increasing it and navigation by
decreasing it. However, it can be assumed that speed information does not impact the
distance driven. In addition, there was no indication that traffic information affected the
length of journey either. This is somewhat surprising as one could expect that traffic
information warning e.g. of congestion on the usual route would lead to a longer detour.
The statistically significant differences were that the duration was 18% longer in the
Finnish LFOT with “green driving” compared to “speed information/alert”, and 10%
shorter with “green driving, traffic information and navigation” in the Swedish LFOT2,
when compared to the baseline without any functions. These results remained
statistically significant when timing of the journey was included in the analysis. The
statistically significant impacts of 13% longer duration with green driving than without it
in the Finnish LFOT (TI + SI/SA as baseline functions), 5% shorter with “navigation and
speed information/alert” in the Spanish LFOT1, and 10% shorter with “navigation and
traffic information” in the Greek LFOT3 (NA as baseline function) were not statistically
significant when timing of the journey was included in the analysis, although mostly in
the same direction. Some other significant impacts were found for certain timings only,
e.g. in the UK LFOT there was a 6.8% and in the Italian LFOT a 2.5% decrease in
duration during rush hours and a 15–29% decrease in duration during night-time in the
Greek LFOT, all of these examples probably due to navigation. The questionnaire data
were in line with the logged data results.
Consequently, it seems that green driving may increase journey duration due either to a
new route or to slower speed, while bundle navigation and speed information/alert and
traffic information may decrease it. However, it must be noted that green driving in a
bundle with navigation and traffic information in the Swedish LFOT2 showed a
contradictory decrease in duration, while in the Finnish LFOT participants who had “traffic
information and speed information/alert” in the baseline and “traffic information and
green driving” during treatment showed an increase in duration (in line with the above
result). In line with the Spanish LFOT1 result, the same bundle “navigation and speed
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information/alert” decreased journey duration also in the UK LFOT, although the
difference was not statistically significant impact except for rush hour journeys. The
Swedish LFOT2 result described above indicates that the decrease caused by navigation
and traffic information was stronger than that caused by green driving support.
The result showed no clear changes in timing of commuting journeys. This can be
attributed to people normally knowing the commuting route and traffic conditions very
well and thus having already made a personal optimization of departure time. The results
did not show any evidence of the availability of TeleFOT functions having caused changes
in the mode of transport.
There were two FOTs with statistically significant changes in route choice measured
with road types for logged positions due to having TeleFOT functions. In the Spanish
LFOT1 there was a shift from higher class roads to lower class roads, e.g. urban streets
and unpaved roads in rural areas, probably due to navigation support. In the Finnish
LFOT there was a shift from interurban and rural roads to highways probably due to
green driving support. In addition to changes in road type distribution, impacts on
distance indicate use of new routes. The same applies to duration, as none of the
functions had an impact on the traffic situation; if a driver makes journeys faster than
during the baseline, it is likely that he/she has found a better route. Here, slight impacts
on distance were reported by many participants. Therefore the same functions that
affected distance driven, i.e. navigation, green driving support and traffic information,
can be assumed to impact route choice also. Navigation stands out as the function that
seems to have the greatest impact. In the Spanish LFOT1 it resulted in shorter and faster
routes through the city centre or via shortcuts in rural areas using unpaved roads.
Although the new routes used due to having green driving support are longer than the
routes used before the impact (using highways instead of smaller roads), this can be
seen as positive for mobility because the quality of route can be assessed by multiple
criteria (travel time, safety, fuel consumption, etc.), and it is hard so see why any person
would change to a route he/she considers worse. Traffic information service seemed to
decrease journey duration. Similarly, although no impacts were found on distance or road
type choice, the driver must have taken a different route, as the information does not
impact the traffic situation itself.
The results showed that none of the TeleFOT functions changed the amount of
journeys in the dark or in adverse weather conditions. Nevertheless, there was a
small but statistically significant minority for several functions or FOTs who expected at
the beginning of the trial that there would be either a slight decrease or a slight increase.
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However, most of these participants changed their mind towards “no change” during the
trial period. The result that functions do not influence driving in the dark or in adverse
weather conditions makes sense, as the dominating factor for driving in the dark or in
adverse weather conditions is the time of year.
A considerable proportion of participants reported that the TeleFOT functions had
decreased their stress and uncertainty related to travel. For navigation support the
proportion indicating a decrease in stress was 24–50% depending on the FOT (37–50%
without the UK LFOT), for speed information/alert 13–38% (27–38% without the Finnish
LFOT), for traffic information 18–40%, and for green driving support 10–18%. For
navigation support the proportion indicating a decrease in uncertainty was 41–66%
depending on the FOT, for speed information/alert 23–39%, for traffic information 14–
43% (33–43% without the Finnish LFOT), and for green driving support 4–19%.
Consequently, it seems that navigation support reduced uncertainty more than stress,
and for the other functions the impact was similar for both attributes. Navigation support
had the strongest impact on user stress and uncertainty related to travel, and the green
driving support the smallest among the TeleFOT functions.
The results related to feeling of safety and comfort were also positive. For navigation
support, the proportion indicating an increase in feeling of safety was 17–37% depending
on the FOT (without Spanish LFOT1 27–37%), for speed information/alert 22–62% (42–
62% without the Finnish LFOT), for traffic information 15–23%, and for green driving
support 10–28%. For navigation support the proportion indicating an increase in feeling
of comfort was 18–59% depending on the FOT (42–59% without the UK LFOT), for speed
information/alert 6–48% (40–48% without the UK and Finnish LFOTs), for traffic
information 24–46%, and for green driving support 10–21%. Consequently, it seems that
navigation and traffic information increased feelings of comfort more than feelings of
safety, but that speed information/alert increased feelings of safety more than feelings of
comfort. Overall, green driving support had the least impacts on these attributes.

4.1.2. Implications
The following basic principles were applied when interpreting the impacts found from a
mobility point of view:
Mobility improves as the number of journeys increases.
Mobility improves as the length of journeys measured in distance or as duration
decreases (personal efficiency improves).
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Change in used modes either improves or reduces mobility based on user
preference (whether they favour a car, public transport, etc.).
Route choice either improves or deteriorates mobility based on user preferences
(whether they favour a motorway, rural roads, etc.). It can be assumed that if the
user is (voluntarily) willing to change route, he/she considers the new route
better.
Mobility improves as management of time budget for travelling improves, e.g. as
departure time of commuting is shifted later.
Mobility improves as travelling in adverse conditions such as darkness increases.
Mobility improves as quality improves in terms of less stress and uncertainty or a
better feeling of safety or comfort.
Improved mobility means that the person can make the journey from A to B whenever
needed following his/her own preferences, e.g. with efficient route, using the mode of
his/her choice, despite conditions and feeling of safety and comfort.
The implications of the summarised impacts above are shown in Figures 39–42.
Navigation support had positive implications for mobility in all areas of mobility: amount
of travel, travel patterns and journey quality (Figure 39). Positive impacts on amount of
travel came from a decrease in journey length and duration. In travel patterns, the
implications came from positive impacts on route choice, i.e. finding shorter routes.
There were no impacts on other attributes related to travel patterns. Journey quality was
improved as user stress and uncertainty were decreased and feeling of safety and
comfort were increased.
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Figure 39 – Implications of navigation support for mobility; positive impacts on
blue background and neutral on white
Speed information/alert systems also had positive implications for mobility, but this was
related only to journey quality (Figure 40). Journey quality improved as user stress and
uncertainty decreased, and feeling of safety and comfort were increased. No impacts
were observed on amount of travel or journey patterns. The overall implication of speed
information/alert was positive for mobility.
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Figure 40 – Implications of speed information/alert for mobility; positive
impacts on blue background and neutral on white
For traffic information a positive impact was found on duration of journeys; as
information itself does not affect the traffic situation, this decrease in duration must be a
consequence of less congested route choice although length of journey was not impacted
(Figure 41). Therefore the implications for amount of travel and travel patterns were
seen as positive. In addition, journey quality improved as user stress and uncertainty
decreased and feeling of safety and comfort increased. The overall implication of traffic
information was positive for mobility.

2011/05/26
VTT

Page 106
of 129

Impacts on Mobility – Results
and Implications

Copyright TeleFOT

PU

Contract N 224067

Traffic information

Number of
journeys
Amount of
travel

Length

Duration

Timing
Mode
Travel patterns

Mobility

Route
Adverse
conditions
User stress
User
uncertainty

Journey quality

Feeling of
safety
Feeling of
comfort

Figure 41 – Implications of traffic information for mobility; positive impacts on
blue background and neutral on white
For green driving support the results were twofold: negative impacts were found related
to amount of travel but impacts related to travel patterns (route choice) and journey
quality were positive (Figure 42). The length and duration of journeys increased
(negative for mobility), but the changes in route choice were seen as positive for mobility
because the driver was able to find a route that he/she considered more economic in
terms of fuel consumption. The overall implications of green driving support for mobility
were seen as positive despite negative implications for amount of travel.
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Figure 42 – Implications of green driving support for mobility; positive impacts
on blue background, negative impacts on orange and neutral on white

4.1.3. Scaling up
Most of the results and implications presented in this report concern a single journey or
single person. However, the changes on single journey or person level also have an
impact on higher levels. The societal impacts that changes in mobility behaviour have are
assessed at EU-27 level whereever possible in this short scaling-up exercise.
Scaling up was performed for the statistically significant impacts found for mobility. All
the functions were scaled up using three penetration levels: with the assumption of 20%,
50% and 100% of drivers using the TeleFOT functions. Scaling up was done for the
current transport system, i.e. taking volumes etc. from the latest statistics.
Mobility is the potential for movement or willingness to move. As it is not just physical
movement of vehicles and people but also their potential movement, mobility could not
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be measured directly with our data; we had to use several surrogate measures.
Therefore scaling up was a rather difficult task for the mobility impact area. The correct
measure for it would be the realisation rate of the potential for movement but that could
not be assessed as our travel diaries did not include journeys that participants would like
to have made but could not undertake for one reason or another. Nevertheless, the
kilometres travelled are a measure in which different impacts on amount of travel and
partly travel patterns influence. Thus, this was chosen as the main numerical measure in
this scaling up.
Traffic information and speed alert are combined with the actual traffic or driving
situation and thus can assist the driver only when in use. The impact of navigation is
clear on frequently made journeys, even if no longer used. As green driving support aims
at teaching a new way of driving, its impacts should be present – although probably
smaller – after the learning period when the function is also not in use.
Most results obtained do not concern only journeys during which a certain function was in
use but all journeys the participant made. In other words, if we found an average x%
impact, the impact would be larger for journeys when the function was in use, as most
people did not use functions all the time. As for most FOTs the actual use of a function
was not covered in logging but all journeys were, the personal-level scaling up is already
included in the results. Therefore there is no need to start the scaling up by estimating
on which kind of journeys (timing, length, purpose, route, etc.) the function would be in
use.
Significant impacts were found mostly in two areas of mobility: amount of travel and
journey quality. As functions were available in the car, they did not affect transport mode
choice or timing of journey. Nevertheless, route choice was affected in the area of travel
patterns for green driving, navigation and traffic information.
It is not yet confirmed but plausible that the availability of navigation support increased
the number of realised journeys. However, there was evidence that it decreased the
distances driven. As no impacts were found in modal choice (the proportion of car
journeys remained the same), we can assume there was an equal (proportional) increase
in the number of car journeys as in number of journeys in total. The decrease in distance
makes the impact of an increase in the number of journeys smaller on kilometres driven
(or vice versa: an increase in the number of journeys makes the impact of a decrease in
distance smaller) depending on the magnitude of impacts.
There is seasonal variation in the number of journeys that people make. This variation
could not be eliminated from the impact of navigation. Therefore the combined impact of
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seasonal trend and navigation was 10%. There is no information on the magnitude of the
trend, so we can only make assumptions. If the decrease in distance is 3%, an increase
of less than 3% in number of journeys due to the availability of navigation leads to a
decrease in kilometres travelled. If the increase in number of journeys is greater than
3%, the total kilometres travelled increases.
Green driving support did not affect the number of journeys but supported the choice of
longer routes. The increase of each 1% in distances driven to reach the destination
increases total kilometres driven by the same 1%, assuming that green driving support is
used for all journeys or the lessons learned by using such a system are applied on all
journeys. However, it is probable that green driving based on longer routes is chosen
only for medium length journeys, because the potential total fuel saving for very short
journeys would be very small and the delay caused by a more economic longer route for
long distances might be too much for many. Nevertheless, the proportion of cars in these
medium length journeys may be substantial.
In 2010 in EU-27, 4700 billion person kilometres were travelled in passenger cars
(European Commission 2012). If the availability of navigators and/or green driving
support increases this with 1% this leads to an increase of 47 billion person kilometres
per year on the EU-27 level with 100% penetration. The increase would be 9.4 billion
person kilometres with a 20% penetration rate and 23.5 billion with a 50% penetration
rate.
The traffic information service supported drivers in choosing less congested routes which
should have made the journeys longer, but did not. It has greater impacts in urban areas
during peak traffic periods. As the urbanisation rate and congestion increase, the
potential of traffic information to help the driver (have an impact on route choice) will
also increase.
TomTom has studied delays caused by congestion in commuting in different European
cities (TomTom 2012). They compared free flow travel time with travel time during peak
hours, and used the increase in travel time as a congestion index. In Amsterdam, where
the congestion level was assessed to be 15%, the delay with 30 min commuting is 55
hours per year. In Barcelona the index is 21% and the delay is 69 hours. An example of
a non-congested city is Bern, with an 8% index and 46 hours annual delay. An example
of a congested city is Brussels, with a 34% congestion index and 104 hours annual delay.
Thus, a decrease of 10% in travel time in commuting would save approximately 10 hours
per year on a personal level in Brussels. On the transport network level the impact would
be proportionally even greater than the proportion of traffic information users, as their
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change to more fluent routes eases up congestion also on the routes they would
otherwise have taken.
In Europe a person has been estimated to drive 274 hours per year (Commerzbank
2001). If the result of 10% can be applied to all journeys, not only commuting, there
would be on average a 27 hour reduction in time spent driving per person.
The journey quality aspects are difficult to scale up. Nevertheless, the proportions of
participants reporting positive impacts in this area are significant: The proportion of
participants indicating a decrease in stress was 41% for navigation support (average of
FOT level proportions), 29% for speed information/alert, 28% for traffic information, and
14% for green driving support. The proportions of those indicating a decrease in user
uncertainty were 52% for navigation support, 31% for speed information/alert, 30% for
traffic information and 12% for green driving support. The proportions of those indicating
an increase in feeling of safety were 30% for navigation support, 46% for speed
information/alert, 18% for traffic information and 19% for green driving support. The
proportions of those indicating an increase in feeling of comfort were 46% for navigation
support, 33% for speed information/alert, 32% for traffic information and 16% for green
driving support.
There were 240 million registered passenger cars in Europe in 2010 (European
Commission 2012) – in theory all could potentially be equipped with nomadic driver
support functions. Although this theoretical maximum will never be achieved, the number
of people experiencing a relief in stress and uncertainty or an increase in feeling of safety
and comfort is substantial (Table 16).
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Table 16 – Millions of drivers affected by the positive impact, assuming that one
main driver is using (being affected by) the car’s nomadic device
Millions of drivers affected with
penetration rate
Impact
Decrease in stress related
to travel

Decrease in user
uncertainty

Increase in feeling of safety

Increase in feeling of
comfort

2011/05/26
VTT

Function

% of participants

100%

50%

20%

Navigation

41%

98

49

20

Traffic information

28%

67

34

13

Speed info/alert

29%

70

35

14

Green driving

14%

34

17

7

Navigation

52%

125

62

25

Traffic information

30%

72

36

14

Speed info/alert

31%

74

37

15

Green driving

12%

29

14

6

Navigation

30%

72

36

14

Traffic information

18%

43

22

9

Speed info/alert

46%

110

55

22

Green driving

19%

46

23

9

Navigation

46%

110

55

22

Traffic information

32%

77

38

15

Speed info/alert

33%

79

40

16

Green driving

16%

38

19

8
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DISCUSSION AND CONCLUSIONS

The objective of this deliverable is to provide the mobility impact assessment results of
TeleFOT. Specifically, the objective is to summarize the findings related to individual
research questions posed within the mobility impact assessment domain and to assess
the overall implications of each TeleFOT function for mobility.
The results of mobility impact assessment are based on six LFOTs with non-professional
drivers and three sources of data: data logged with GPS loggers, travel diaries and
questionnaires. The interpretation of impact results into implications for mobility is based
on the TeleFOT mobility model.
The main results show that aftermarket or nomadic devices providing driver support
functions have a positive impact on mobility at personal level. Specifically, the quality of
travel improved for all functions tested, as stress and uncertainty related to travel
decreased and feeling of safety and comfort increased. Furthermore, the amount of
travel improved with navigation support and traffic information. However, it deteriorated
for green driving support, resulting in the use of longer routes and longer travel times.
The travel patterns improved with new routes with navigation, traffic information and
green driving support.
The increase in distances and durations with green driving may be partly explained by
the features of the particular green driving application used in the Finnish LFOT. As
navigation was not included in the function bundle and the green driving application
showed e.g. momentary fuel consumption on the route, it seems that participants started
to favour (longer) routes for better performance. Sometimes longer route with slower
speed can be a better choice from the standpoint of total fuel consumption. However, if
momentary fuel consumption is in focus, the total fuel consumption may not always be
minimised although momentary fuel consumption would. Thus an intelligent combination
of navigation support and green driving is recommended.
The findings suggest that participants had high expectations of positive impacts for all
driver

support

functions. However, when the functions

were activated a clear

deterioration was seen in attitudes. Nevertheless, the FOTs lasted a relatively long time
and the participants had time to learn how to benefit from the functions — when, where
and for what kinds of journeys. At the end attitudes were much more positive and
participants agreed on the benefits of the functions.
The fact that TeleFOT functions did not affect many aspects of travel patterns (timing,
driving conditions and transport mode) is understandable, as the devices were located in
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the car and the functions were used after starting the journey by the participant’s own
car. Thus the functions were not targeting the original decision to make the journey, the
timing or the mode. In addition, information on adverse conditions was provided during
the journey, not before it.
Logged data analysis covered only the possibility to use the function. Logging did not
include actual use of the system. Thus, the impacts of actual use could not be analysed
and implications for function level had to be assessed based on function bundle level
results. The analysis phase very clearly highlighted the need to log the use of the
system, as it was currently impossible to differentiate between the effects of the service
itself from the effects of the service just being available. This way the impacts of actual
use, non-use and transfer effects could be assessed separately.
Impacts were assessed based on commuting and other frequently made journeys, as
their number was high and the same leg could be identified during both the baseline and
treatment phases. However, the elasticity of commuting is the least with fixed timing and
destination. Therefore, the impact potential of other journeys might have been higher
although difficult to assess with FOTs.
Each travel diary dataset (one week) represented a single season while logged data was
divided into baseline and treatment and especially the treatment phase was long
covering several seasons of the year. This partly explains the different results obtained
from these two data sources.
In conclusion, although the absolute impacts of driver support functions that aftermarket
and nomadic devices provide are not high, they are positive for various dimensions of
personal mobility. It should be noted that these small impacts may be an indicator of
longer term impact potential. As travel patterns are hard to impact, it takes time –
probably longer than a 14-month period, which was the longest duration of FOTs in
TeleFOT.
Finally, we can also draw some conclusions concerning the methodology. With regard to
future FOTs it is essential that a sufficiently large control group, with an identical service
portfolio throughout the whole FOT lifecycle from baseline to last test period is
maintained for data collection. This needs to be accomplished to ensure that the analyses
can separate the effects of different services from changes due to other factors such as
economic trends, seasonal changes, etc. In TeleFOT, only one site had such a control
group but the group was small. It is important that the number of participants in each
group is sufficient to guarantee a large enough sample for testing.
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ANNEX I – TELEFOT MOBILITY MODEL
Principles for formulating hypotheses and research questions
An integrated top-down/bottom-up approach was used for generating the research
questions and hypotheses. The bottom-up approach formed the basis of the hypotheses
list for each FOT. The top-down approach was driven by the issues of relevance to the
impact area irrespective of system functionality. The basic principle for generating
hypotheses using a top-down approach lay in a theoretical understanding of the factors
that influence different impact areas. The approach targeted generic research questions
that were independent of any system functionality.
The bottom-up approach was driven by functionality, system design, use cases and
impact area. It formed the basis of the hypotheses list for each FOT. The top-down
approach was used to check that nothing significant for a particular impact area was
omitted. The detailed research questions were developed based on a consideration of
four sets of factors:
1. Function: A functional description of the system (i.e. what it does) and the effect
that the function may have on a user in the context of each assessment domain,
guided by a simple cognitive model of the task.
2. Design: The implementation of the system (i.e. how it is designed), and the
impact the design attributes have on user-system interaction in the context of
each assessment domain.
3. Use Case: The use cases (i.e. the context of use factors) and their relationship
with consequences of use within the real world.
4. Types of Impact: The types of impact being considered.
The number of hypotheses was kept to a minimum whilst ensuring that the whole
mobility impact area was covered. Some of the hypotheses were the same as for other
impact areas as they served to clarify the impact in a number of impact areas.
Hypotheses were worded so as to state the measure (e.g. journey length), the direction
(e.g. longer/shorter) and the comparison conditions (e.g. system in use/system not in
use).
Hypotheses (and hence performance indicators to be collected) were prioritised using a
cost/benefit approach. The cost was measured by the material costs and the burden for
collecting the required data. The benefits were measured by the likelihood that the
2011/05/26
VTT

Page 117
of 129

Impacts on Mobility – Results
and Implications

PU

Copyright TeleFOT
Contract N 224067

hypothesis would make a significant contribution to assessing the impact. However, if the
different FOTs were to be able to contribute to the European dimension, a set of
hypotheses must be the same across different FOTs and applications.

Literature to support mobility RQ and indicator selection
The driving task can be defined, according to Rumar (1993, based on Michon 1985,
FESTA D5) in four levels: strategic, navigation, manoeuvring and controlling task.
Decisions like choice of transport mode, time of departure, localising targets, order of
targets and routes are made on the strategic level. The navigation task means following
the chosen or changed route in traffic. The manoeuvring task means choosing position
and course on the road, deciding speed in every situation, interacting with other road
users in such a way that mobility is maintained but collision avoided, and following rules,
signs and signals. Finally, the controlling task means handling the vehicle using controls.
For mobility, the impacts of strategic and navigation tasks are clearly the most relevant.
For traffic safety, environment and efficiency, probably all four decision-making levels are
relevant. However, originally Michon’s (1985) model included the idea of hierarchy; it is
the higher-level tasks that define the lower-level ones (from the strategic task to the
controlling task). Consequently, there is a hierarchy of impacts with top-level tasks,
especially the strategic task, having more significant impacts than lower-level tasks like
the operating task.
There is also the aspect of subjective and objective mobility. As noted by Collantes and
Mokhtarian (2007), "One could answer in terms of a subjective assessment of the
amount of travel one does. For example, one could respond 'I travel a lot.” The
association between quantitative reports of mobility and personal qualitative judgments
of those amounts is not deterministic: subjective assessments of the same objective
amount of personal travel will in general vary across individuals." For this reason and for
the reasons of socio-economic assessment, the emphasis of TeleFOT is on objective
indicators for mobility.
Mobility is usually defined as the ‘‘potential’’ for movement. As pointed out by Spinney at
al. (2009), this potential is conditioned based on the mobility tools one has access to —
car, transit pass, feet, etc. Unfortunately, we cannot measure mobility, the movement
potential, directly. Hence, we need to use an imperfect measure, revealed mobility.
Transport mobility means revealed mobility in terms of the benefits derived from travel
activities (Spinney et al. 2009). According to Burns (1999) and Metz (2000), transport
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mobility should include at least one or more of the following dimensions: (i) access to
desired places such as socialising with family and friends; (ii) psychological benefits when
social interaction and independence are important to the individual; (iii) the physical
benefits of movement; (iv) the maintenance of social networks; and (v) emotional
security benefits of potential travel.
For most individuals, commuting is a major part of their travelling. Commuting is also
different from other types of travel. First, the choice of commuting mode (or rather the
main commuting mode) "restricts" the mode choice of user for the rest of the day, as all
working place based journeys will be affected by whether the user came to work in
his/her own car. Second, commuting suffers from much more time- and space-related
constraints than any other journey types. The origin and destination are both fixed, as
well as the working hours to a major extent. Hence, in any mobility analysis, it is
standard practice to make a difference between commuting and other journeys.
This is especially the case for TeleFOT, as we can quite safely assume that only
commuting journeys will provide enough consistent and comparable data (same routes at
same times of day in similar traffic conditions) to detect any changes between the "with"
and "without" or "before" and "after" situations of the users.
For mobility and other assessment of ITS, several guidelines exist for the evaluation of
ITS projects and applications. Based on these (Kulmala et al. 2002; Tarry et al. 2008)
and on those of Nicolas et al. (2003), we can identify a set of often-used indicators for
mobility:
-

Daily number of trips (overall and by place of residence)

-

Structure of trip purposes

-

Modal split (overall and by mode of transport)

-

Daily average distance travelled

-

Average speed (global and per person)

-

Daily average time budget

-

Total journey time (as such or in comparison with trip taken by private car)

-

Ease of travel

-

Travel comfort experienced by users

-

Feeling of personal security
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These are used as the basis for the research questions and indicators for mobility also in
the TeleFOT mobility assessments. Naturally, the choice of research question will rely on
the ITS function studied, and its possible impacts on driver mobility-related behaviour at
the strategic, tactic and operational levels.

TeleFOT mobility model
Based on the theory found in the literature and the principles described above, the
following mobility model was created for TeleFOT:
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ANNEX II – STATEMENT OF PRINCIPLES REGARDING DATA
SHARING FOLLOWING TELEFOT
The aim of the TeleFOT project is to disseminate the results of the project to a wide
audience outside the TeleFOT partnership. This includes the European Commission,
TeleFOT associate partners (e.g. national organisations that have directly or indirectly
supported the TeleFOT data collection), stakeholders in the road transport system and
the scientific community. Such an audience may need the TeleFOT results for
understanding the wide-scale implications of the uptake of aftermarket and nomadic
systems, particularly with regard to Safety, Mobility, Efficiency, Environment and User
Uptake.
The large-scale FOT (LFOT) data have been collected and incorporated into a set of
electronic systems which are held centrally and have been accessed by the partners for
analysis purposes. Due to the complexity of these data and the statistical requirements
for their analysis it is envisaged that future access after the project duration will be
through the IP co-ordinator.
The detailed FOT (DFOT) data is held and has been analysed mainly at local level
although data has been made available to other partners for analysis during the project
lifetime (to address specific research questions) on request.
Overall, the working principle remains that the data are fundamentally a European
resource and that they should be used and exploited as widely as possible both within
and external to the partnership. However, data distribution is to be handled according to
a specific protocol. The following principles are therefore proposed:
Third parties (for example national organisations) who have supported the
collection of the data within the TeleFOT project will be given access to the
aggregated LFOT data on written request.
Third parties who are not affiliated to the TeleFOT will not be given automatic
access rights to TeleFOT data but may apply for specific analyses to be conducted
on their behalf. If analyses are required once the project has been completed, an
application should be made to the TeleFOT Project Co-ordinator in the first
instance who will pass the request on to an appropriate partner (for example,
Impact Assessment WP Leaders).
A charge may be made for analyses of the data if requests are made once the
project has been completed.
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The European Commission may wish to sub-contract further analyses of the
combined data to one or more of the partners (for example Impact Assessment
WP Leaders) to support future policy and decision making. The financial support
for this work will be agreed outside the arrangements for TELEFOT.
Therefore, each full TeleFOT partner will be able to access and use the combined
database for other research activities after TeleFOT has been completed.
Some general principles regarding data from the TeleFOT subjects are also necessary and
these are proposed as follows:
Security
Data will preferably be stored locally on password-protected servers and PCs.
Once paper versions of questionnaires have been computerized, the paper
versions will be shredded at the end of the project.
Data on servers will be regularly backed up.
Access will be made available (i) to project partner staff responsible for data
analysis and, (i) after the project, to researchers granted permission by the
European Commission
Consent
Written & signed consent has been obtained from all participants for collection and
processing of data
Copies of consent forms will be kept for a minimum of 10years.
Publication
Published results will be anonymized
No information will be published that would allow individuals to be identified
If the results contain any personal data (see below), the specific consent of the
data subject will, wherever possible, be obtained.
Personal data: Data relating to a living individual who can be identified from that
information or from that data and other information in possession of the data controller.
This includes subject name, address, telephone number and id number. It also includes
expression of opinion about the individual, and of the intentions of the data controller in
respect of that individual.
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ANNEX III – TESTED DEVICES
This annex gives a short description of devices tested at each FOT. More information can
be found in TeleFOT deliverables D3.3.2 and D3.5.1.
Finnish LFOT
In the Finnish LFOT the nomadic device on which the user interface of the applications
was implemented was the user’s own mobile phone. The applications support Nokia
Symbian phones (N and E series phones, and Nokia 6210 Navigator).
Traffic information, speed information and alert were provided by LATIS™, a locationaware traffic information solution for drivers. LATIS™ utilized a built-in speech
synthesizer to read aloud announcements of nearby incidents or other relevant
information related to major road work, congestion, unexpected changes in road weather
conditions, etc. Online map service was used to display the user's position and the exact
location of the incident. Current speed and speed limit information were also
displayed. The current speed was read aloud if it exceeded the speed limit. Manual "one
button" reporting of traffic incidents enabled users to provide traffic information.
The LATIS service was integrated with the DRIVECO service provided by the Finnish
company EC-Tools. DRIVECO Personal is a green driving advisor for smart phones and
an automatic driving diary. DRIVECO collected information on fuel consumption from a
separate module connected to an OBD-II vehicle interface. The module sent data via
Bluetooth to a smartphone running DRIVECO software. Journey summaries were further
fed from the smartphone to a web service for reporting and feedback. GPS logs could be
used for generating a diary.
Greek LFOT
In Greek LFOT 1 the Sygic navigation software was used. It presented the driver with a
navigation interface, namely a route selection screen plus route guidance screen and
vocal output. In LFOT2, the navigation software presented, together with navigation
support, speed limit information with a visual speed limit traffic sign on the screen of
the nomadic device. In LFOT3, the navigation software presented, together with
navigation support, traffic information through visual icons and text on the screen of
the nomadic device. Some acoustic tones were also used. In LFOT 4, the navigation
software provided together with navigation support a warning to the driver, when
he/she was driving above the speed limit in the current road segment. The warning was
both visual on the screen of the nomadic device and acoustic. The software ran on the
Samsung OMNIA II nomadic device.
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Italian LFOT
The Nomadic device implementing the functions tested in the LFOT in the Italian test was
a smartphone commonly available on the Italian electronic consumer market in 2010:
ACER E101 BeTouch, running Microsoft Windows Mobile v5.5. Users could interact with
the smartphone through a touch screen.
Static navigation and speed alert / speed limit information were accessible through
a software application developed by BLOM. The application, called Two Nav v2.2.1a –
TeleFOT release, allowed drivers to use the navigation system and to experience the
speed information service.
Spanish LFOT1
The nomadic device used in the Spanish LFOT1 was a navigation device from NDrive.
This device was a personal navigation solution based on GPS technology. It provides
navigation through visual and voice instructions, which includes names of roads and
locations, door-to-door navigation and detailed information about points of interest in
several languages.
Swedish LFOT2
The device used in the Swedish LFOT2 was the Garmin Navigator in the Nüvi series with
EcoRoute. EcoRoute is a new part of Garmin’s navigation software that gives indications
on how “green” you drive based on GPS data (speed relative speed limits and rate of
acceleration). EcoRoute also gives routing advice according to the lowest fuel
consumption and allows user a possibility to compete in green driving.
UK LFOT
The UK LFOT studied the impact of use of the BLOM N-Drive PND. It provided
navigation support (static), speed limit information and speed alert.
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ANNEX IV – TRAVEL DIARY AND ITS SUPPLEMENT

2011/05/26
VTT

Page 125
of 129

Impacts on Mobility – Results
and Implications

2011/05/26
VTT

PU

Copyright TeleFOT
Contract N 224067

Page 126
of 129

Impacts on Mobility – Results
and Implications

2011/05/26
VTT

PU

Copyright TeleFOT
Contract N 224067

Page 127
of 129

Impacts on Mobility – Results
and Implications

2011/05/26
VTT

PU

Copyright TeleFOT
Contract N 224067

Page 128
of 129

Impacts on Mobility – Results
and Implications

2011/05/26
VTT

PU

Copyright TeleFOT
Contract N 224067

Page 129
of 129

