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1 Introduction

Transportation poses a significant challenge towards reaching climate goals related to reduction in greenhouse
gas emissions. In 2012, road transport accounts for 23 % of CO2 emissions in Norway and has become an
increasingly prominent source of emissions (Norwegian Environment Agency et al. 2014). As a response,
Norwegian authorities seek to shift increases in urban passenger transport demand from car driving to public
transport, cycling and walking (White Paper No. 21 2011-2012). The potential for increased public transport in
urban areas is significant. More than half of all week day travels in the largest urban areas in Norway are made
by car, and the share of public transport travels varies greatly among cities (Engebretsen and Christiansen
2011). Between 11 and 25 % of travels in large urban areas are made by public transport (Vagane et al. 2011).

Succeeding in shifting urban travel from car to public transport highly depends on the demand for public
transport. More market-oriented and competitive public transport depends on a clear understanding of travel
behaviour (Beirdo and Cabral 2007). Research which investigates demand for public transport typically
considers time values, fares, and service quality (Paulley et al. 2006). Additionally, evaluations of public
transport have stressed travel times, frequency and reliability. Public transport reliability is typically
characterized by excessive waiting times related to scheduled departures and excessive in-vehicle times caused
by traffic conditions or problems located with the transport operator. Still, challenges related to reliability are
not only related to waiting time per se, but also uncertainties related to when transport will arrive (Bates et al.
2001, Kénig and Axhausen 2002).

The research project Smooth Mobility in Oslo (SMiO) aims to develop a solution for collecting travel
information which could be used for identifying problem areas in the public transport system. The project seeks
to produce supplementary data on the travel patterns of the public transport patronage and optimize public
transport in terms of i) capacity and scheduling departures, ii) access time to/from transit stop, iii) waiting time,
iv) interchange time, v) delays and vi) prevalence of combined and composite travels. The project aims to
develop and demonstrate collection of travel data. Data is voluntarily reported by travellers through a GPS-
based application for smartphones, which the traveller activates and deactivates at the beginning and end of
each trip. The traveller can then choose to upload all registered trips, contributing to a collection of data which
combined describes the operation of the public transport system. Eventually, it could be a valuable aide in
technology assisted travel surveys (see Kohla and Meschik 2013, Stopher et al. 2013).

As a tool for optimizing public transport, the SMiO application represents a step towards more attractive public
transport. As such, it could be considered a measure for promoting public transport usage. This supports policy
goals related to traffic increases and shifts from car use to more environmentally friendly modes of transport.
Additionally, by providing more accurate data to the public transport operator, the SMiO application will
provide valuable input to existing planning tools in public transport. However, it requires active contribution
from the traveller, which might reduce the inclination to use the application.

The purpose of this study is to describe the overall acceptability of the SMiO application, and to investigate
factors which influence acceptability. This study asks i) To what degree is the population willing to use the SMiO
application and ii) Are there demographic groups that are less willing and thereby risk underrepresentation and
iii) What factors influence the acceptability of reporting travel data to optimize public transport? Understanding
such factors is crucial for estimating potential barriers in full-scale implementation of the application and in
anticipating actual usage when implemented. High usage is conditional for the SMiO application to serve as a
planning tool in public transport.
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2  Acceptability of travel registrations via mobile application

Acceptability is a widely studied subject within transport research. The interest in describing and/or explaining
attitudinal phenomena can be seen in light of the recognition that policy formulation takes place in a two-way
dynamics between authorities and the people (Vlassenroot 2011).

User acceptability of the SMiO application is both related to technology acceptance as well as measure
acceptability. While technology acceptance refers to an individual's experiences with a particular technological
application, measure acceptability concerns attitudes towards a measure not yet experienced.

A large number of models and theories seek to explain individual acceptance of technology: theory of reasoned
behaviour (Fishbein and Ajzen 1975) and planned behaviour (Taylor and Todd 1995), motivational models
(Davis et al. 1992), the model of PC utilization (Thompson et al. 1991), innovation diffusion theory (Moore and
Benbasat 1991) and social cognitive theory (Compeau and Higgins 1995). Perhaps most widely recognized is the
Technology Acceptance Model (TAM) (Davis 1989). TAM is considered a robust model for predicting user
acceptance of technology, and typically explains approximately 40 % of variations in usage intentions
(Venkatesh and Davis 2000). The TAM model suggests that usefulness and ease of use predict technology use,
but that use is moderated by attitudes and intentions (Mathison et al. 2001). In their proposal of a unified
theory of acceptance and use of technology (UAUT), Venkatesh and colleagues (2003) select four explanatory
constructs: performance expectancy, effort expectancy, social influence and facilitating conditions.

Even though a large number of surveys have used GPS to collect travel data, quite few have reported response
variations and willingness to participate among users (Stopher 2008). A small number of studies indicate a
typical response rate of approximately one third (Roux et al. 2009, Stopher et al. 2008). However, response
rates are difficult to measure, as recruitment to GPS based travel surveys is often conducted within the
framework of traditional travel surveys. As such, the willingness to participate in surveys similar to the SMiO
application is often skewed.

Few studies report user acceptance of collecting GPS based travel data. Most studies are concerned with the
technological implementation of data collections such as the SMiO application, and devote little resources to
users. Certain studies show, however, that willingness to track travels is higher in households with high income,
households with more than one car and high-tech equipment, younger age groups, and in men (Hawkins and
Stopher 2004, Roux et al. 2009). This could be an indirect estimate of the technological acceptance, but this
relation has not been explicitly reported.

In this study, theories of technological acceptance are less relevant as the SMiO application is considered a
measure for improving public transport rather than a technological device. Also as the application was yet not
developed at the time of this study, it is concerned with a priori assessments of the SMiO application. As such,
emphasis lies on explanatory factors in relation to measure acceptability. One can expect a certain co-variation
between technological user acceptance and measure acceptability, and technological acceptance might very
well serve as an explanatory variable of measure acceptability. In anticipating the completion and roll-out of
the application, however, this study does not yet have sufficient data for examining such correlations.

2.1 Maeasuring acceptability

Studies on acceptability mainly serve to bring up unintended consequences and to substantiate whether the
implemented measure will have the anticipated effect. Despite that acceptability is a well-recognized subject,
the body of research has not been able to provide a clear and uniform definition of the concept or how to
measure it (Schade and Schlag 2003, Vlassenroot et al. 2010). This study employs the definition of acceptability
as presented by the CURACAO project in their final report to the European Commission, referring to
acceptability as relevant stakeholders' attitudes and prospective judgments of proposed schemes (Schade and
Obst 2009:152). It further distinguishes between acceptability as an attitude construct which describes the
prospective judgments of measures to be introduced in the future, and acceptance as attitudes and
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behavioural responses after the introduction of a measure (ibid. p.154). The latter might converge with
technological acceptance, but is not considered in this study. Anticipating the acceptability of the system for
reporting travels requires insight into factors which facilitate and influence the acceptability among travellers.
A vast amount of literature aims at explaining the acceptability of transport policy measures, and different
studies emphasize different influences. Schade and Schlag (2000:8-9) refer to eight different factors associated
with acceptability: i) problem perception, ii) important aims to reach, iii) information and awareness of options,
iv) perceived effectiveness and efficiency, v) the individuals car-orientations, vi) revenue allocation, vii) equity
and fairness, and viii) social norms and behavioural control. Their refined model (originally published in Schlag
and Teubel 1997) represents one of few attempts to synthesize different approaches to acceptability in one
coherent model.

Problem perception refers to a traveller recognizing the problem which the measure is intended to solve. In this
study, this relates to understanding challenges to public transport in urban areas. It could also refer to the
individual's experiences with public transport and their subjective opinion on areas of improvement. Scheme
perception mainly refers to the individual's knowledge and understanding about the proposed scheme. It is not
necessarily the actual design of the scheme which influences acceptability, but rather the perception or
imagined functioning of the scheme. Gaunt and colleagues find, for instance, that misconceptions over scheme
designs might significantly influence acceptability levels (Gaunt et al. 2007).Further, the acceptability of a given
measure heavily depends on its effectiveness and efficiency. Schade and Schlag (2000:13) define effectiveness
as the degree to which the aims of the measure can be reached, whereas efficiency refers to the cost-benefit-
relation compared to other measures. They further contain that because of the complexity of measuring
efficiency, most acceptability research has focused on effectiveness. This is also the case in this study.

Fairness and equity are interrelated, and transportation equity refers to "the question of fairness in access to
road infrastructure" (Viegas 2001). More specifically, equity implies that everyone gets an output reflecting his
or her input (Schade and Schlag 2000:14). Ittner and colleagues (2003) refer to five aspects of policy measures
which might reinforce the importance of fairness: i) the effectiveness of the measure, ii) possibilities to
sanction incompliance, iii) probability of sanctions being imposed, iv) the fairness in the distribution of costs
and benefits, and v) resulting personal benefits. Here, fairness relates to the expected outcome of reporting
one's travels with the SMiO application. This is ultimately manifested in improvements in the public
transportation system which benefits the individual traveller. This is highly related to consequences to self.

Consequences to self are considered a strong determinant of acceptability. According to reactance theory, the
public will devaluate the attractiveness of forced policy measures which threaten their behavioural freedom
(Baum 1999). Especially, it predicts acceptability will be reduced when people are convinced these measures
will be implemented. Thus, acceptability is strongly related to the measure's perceived consequences to own
situation, and there will be increased support among people who believe a measure will overcome a problem
they feel personally affected by. This could be related to protection motivation: people will only adhere to a
measure if it will shield them from personally experiencing negative consequences (Rogers 1983). People thus
tend to be self-oriented in their evaluation and are more positive if they believe their lives will not be affected.
In fact, Schuitema and Steg (2005) argue that the influence on own situation moderates increased acceptability
induced by perceived effectiveness. They hypothesize that the effectiveness is only related to acceptability
when it does not seriously affect one's own situation.

Attribution of responsibility is a product of norm activation theory (see Schwartz 1970) and is an important
component in explaining altruistic behaviour. It distinguishes between i) responsibility for problem causation
and ii) responsibility for solving the problem (Schade and Schlag 2000:17). Here, only the second attribute is
relevant and might increase willingness to use the SMiO application. In using the public transport system
regularly, and experiencing particular problems, the individual might consider it their responsibility to alert
responsible actors about these problems.
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2.2 Acceptability of the SMiO application: hypotheses

The purpose of this study is to describe the overall acceptability of the SMiO application, and to investigate
factors which influence acceptability. Based on the theoretical understandings of acceptability presented
above, six hypotheses are developed regarding expected results. The hypotheses represent theoretical causal
factors for the stakeholders' acceptability of the SMiO application. This is illustrated by Figure 2-1: .

Perceived
consequences/

perceived
Scheme fairness Attribution of
perception responsibility

I— Acceptability ‘
: Of SMiO Perceived
perception application effectiveness

Figure 2-1: Factors hypothesized to influence stakeholders' acceptability of the SMiO application

H1. The acceptability of the SMiO application among potential users is low

H2: The acceptability is lower among potential users with a low problem perception

H3: The acceptability is lower among potential users with a low scheme perception

H4: The acceptability is lower among potential users who perceive the effectiveness of the scheme to be low
H5: The acceptability is lower among potential users who perceive the fairness of the scheme to be low

He6: The acceptability is lower among potential users with a low sense of responsibility
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3 Methods

3.1 Sample description

Acceptability of and willingness to use the SMiO application were measured in an online survey. Respondents
to the survey were recruited through a continuous omnibus conducted by the transport operator, Ruter. For a
period of 4 months, participants in the omnibus were asked if they would like to participate in another survey
online. Participants signed up by giving their e-mail address. E-mail addresses were forwarded to the
researchers, and comprised 594 potential respondents. This resulted in 216 unique replies, indicating a
response rate of 36 %.

Additionally, the survey was distributed via an open link on the home page of the transport operator. This
resulted in an additional 619 replies, with a total sample consisting of 835 respondents.

Table 3-1:Sample characteristics (n=835)

n %

Gender

Male 342 42

Female 477 58
Place of residence

Oslo 548 66

Akershus 255 30

Other 29 4
Age

Less than 20 years 82 10

20-29 years 278 33

30-39 years 198 24

40-49 years 128 15

50-59 years 93 11

More than 60 years 53 7
Education

Elementary of no education 76 9

High school 228 29

College/university, lower degree 305 38

College/university, higher degree 188 24
Main occupation

Employed 544 68

Student 177 22

Retired, disabled, unemployed 62 8

Other 15 2
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Sample characteristics are presented in Table 3-1 and Table 3-2. Compared to the overall population
characteristics of Oslo and Akershus, this sample stands out with regard to 4 particular variables’. For one,
women are overrepresented in this sample, comprising 50 % of the general population (Statistics Norway
2014). Secondly, Oslo residents comprise 52 % of the inhabitants of Oslo and Akershus, whereas they comprise
66 % of the sample. Thirdly, people between 20 and 40 years of age are heavily overrepresented in the sample.
In the sample they comprise 57 %, whereas they make out 36 % of the general population. Finally, respondents
with college or university education dominate the sample. Whereas 41 % of the general population has a
college or university degree (Statistics Norway 2012), this applies to 62 % of the sample. These skewnesses are
taken into consideration when results are discussed.

Table 3-2: shows aspects of the travel behaviour in the sample. It shows that a large majority of the sample use
public transit service 4-7 times per week, and that nearly all live less than 1 kilometre from the nearest public
transit stop. Additionally, 92 % of the sample has a Travel Card. As such the sample could be considered quite
resourceful: it is younger and more educated than the general population, and appears to have easy access to
public transport resources. This is not surprising, considering that the willingness to participate in the survey
would be greater among those who are using public transport quite actively.

Table 3-2: Sample characteristics, travel behaviour

n %
Travel frequency
4-7 times per week 644 80
2-3 times per week 60 8
Weekly 45 6
Less than weekly 54 6
Distance to public transit
Less than 500 m 511 64
500 m-1k 211 26
1,1-15k 44 5
More than 1,5 k 39 5

3.2 Measures

Acceptability is measured by the question How do you consider a potential system for reporting travel data by
smartphone, as described earlier’?, 1=very negative, 2=negative, 3=neither negative nor positive, 4=positive
and 5= very positive.

The analysis of the survey includes explanatory variables based on earlier studies of variations in acceptability
(as elaborated in chapter 2). These variables are problem perception, scheme perception, perceived
effectiveness, perceived fairness and attribution of responsibility.

!See appendix for full
2 See also Box 3-2.
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Problem perception is measured by two sets of questions. The first set, labelled Problem perception A, consists
of 9 items which the respondents were asked to rate according to their own content/discontent with public
transport in Oslo and Akershus. Each item was rated on a scale from 1= very discontent to 5 = very content (see
Box 3-1.).

How content or discontent are you with the following

Frequency of departures

Distance to transit stop from home/school/work

Punctuality

Route scheme

Opportunities for interchange

Waiting time at transit stop

The routines for comments and feedback to the transport operator
Comfort on board

Opportunity for direct travel (without interchange)

Box 3-1. Problem perception A (low=1, high=5)

The second set of items, labelled Problem perception B, is related to respondents' opinion on the overall
functioning of the public transport system in Oslo and Akershus. The respondents gave their take on
statements as listed in Box 3-2. , where 1=strongly disagree, 2=disagree, 3= neither agree nor disagree, 4=agree
and 5=strongly agree.

Do you agree with the follow statements

| know the transport operator's vision and business idea

The transport operator offers attractive and environmentally friendly public transportation
Public transportation is easy to use

Public transportation gets me where | want to go in an efficient manner

Public transportation is appropriately designed

The transport operator is unfamiliar with the problems in public transportation

The transport operator has inadequate knowledge about the needs of travelers

Box 3-2. Problem perception B (low=1, high=5)

As both sets of questions for estimating problem perceptions correlate significantly with acceptability, they are
combined into a single index for problem perception. Only items with correlations between 0.3 and 0.6 are
included, and italic items in Box 3-1. and Box 3-2. are omitted from the index. Items values are reversed
before indexing, allowing high values to indicate high problem perception.

In the regression analysis the Problem perception index is dichotomized into a variable High problem
perception where O=/low problem perception (0 thru 2) 1= high problem perception (3 thru 5).
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Scheme perception is measured by the question Do you find the above explanation easy to understand?,
I=very difficult, 2 =difficult, 3=Neither difficult nor easy, 4=easy, and 5 =very easy. Replies are recoded into
three groups indicating low, moderate and high scheme perception.

A pilot study now encourages the participation of users of public transport to voluntarily report their
travel activities by use of their own smartphones. The purpose is to evaluate the potential for
facilitating and improving public transport based on more precise information about travel patterns.

Participants to the study download a mobile application which they activate at the start of each
travel. This application registers the movements of the participants, and the participant can choose
to report these registrations to a data base. Both the registrations and the data base are approved
by the Norwegian Data Protection Authority.

Among other things, these data can provide the transport operator with information about place
specific bottlenecks in the transport system, which facilitates targeted measures for improving public
transportation. The individual participants decide themselves what travel data they wish to report,
and data cannot be traced back to the participants.

Box 3-2. Measure description

As the above question merely provides a subjective measure on scheme perception, another measure is
included to control for the factual understanding of the scheme. Respondents rate their agreement with the
following statement The purpose of the measure described above is to collect more precise information about
difficulties in public transportation, on a scale where 1=strongly disagree, 2= disagree, 3= neither agree nor
disagree, 4=agree and 5=strongly agree very much.

Perceived effectiveness is measured by two statements which the respondents categorized according to their
own agreement/disagreement with the statements: The measure will provide the transport operator useful
information and The measure described earlier allows my experiences to be taken into account. For both
statements 1= strongly disagree, 2=disagree, 3=neither disagree nor agree, 4=agree and 5=strongly agree.

Perceived fairness is measured by one statement which the respondents categorized according to their own
agreement/disagreement with the statements: The measure will give me improved public transportation,
where 1= strongly disagree, 2=disagree, 3=neither disagree nor agree, 4=agree and 5=strongly agree.

Attribution of responsibility is also measured by one statement which the respondents categorized according
to their own agreement/disagreement: The measure described earlier ascribe travellers too much responsibility
for improving public transportation (reversed), where 1= strongly disagree, 2=disagree, 3=neither disagree nor
agree, 4=agree and 5=strongly agree.

Table 3-3 summarizes explanatory variables related to scheme perception, perceived effectiveness, perceived
fairness and attribution of responsibility. In the following, these variables are referred to as Scheme I, Scheme Il
etc.

Table 3-3: Summarized explanatory variables: scheme perception, perceived effectiveness and perceived fairness

Scheme | Do you find the description of the measure easy or difficult to understand?

Scheme Il The purpose of the measure described above is to collect more precise
information about difficulties in public transportation,

Effectiveness | The measure will provide the transport operator with useful information
Effectiveness I The measure allows my experiences to be taken into account

Fairness | The measure will give me improved public transportation

Responsibility The measure ascribes travelers too much responsibility for improving public

transportation (reversed)
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|4 Results

4.1 Bivariate analyses

I 4.1.1 Travel behaviour

Nearly all respondents (92 %) report that they have a travel card, and most respondents are frequent users of

public transport in the Oslo and Akershus area. Figure 4-1: shows travel frequency in respondents, and shows

that 93 % of all respondents travel by public transit at least once a week. The majority travels nearly every day.

90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Travel frequency

Figure 4-1: Travel frequency (n=803)

380%
7% 6% 4% 0, 40
/0 170
I S -
4-7 2-3 Weekly Every 2 Montly  Less than
days/week days/week weeks monthly

As seen in chapter 3, 64 % of respondents live less than 500 meters from a public transit stop, and 90 % live less

than a kilometre from a public transit stop. To 68 % the stop nearest to their home is served at least 4 times

per hour on weekdays, and only 13 % report that their stop is served less than 2 times per hour (Table 4-1: -1).

Table 4-1: -1 further shows that half of the respondents normally travel by bus, and that 1 in 4 normally travel

by metro.

Table 4-1: Frequency at transit stop (n=798) and means of transport (n=801)

n

%

Frequency at transit stop 9am to 3 pm

4 per hour or more 545 68%
2-3 per hour 154 19%
1 per hour 80 10%
Every 2 hours 5 1%
<every 2 hours 14 2%
Means of transport

Bus 414 52 %
Metro 212 26%
Tram 78 10%
Train 74 9%
Boat/ferry 23 3%

Versjon 1.0
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I 4.1.2 Problem perception

A central issue in measuring acceptability is related to problem perception. Figure 4-2: Problem perception
shows respondent ratings of public transport in Oslo and Akershus, labelled Problem perception A. The figure
shows that respondents are most content with the location of the transit stop nearest their home (80%
content). Further, departure frequency (69% content) and transfer opportunities (65% content) receive positive
ratings. Respondents seem little content, however, with the public transit operator's routines for comments
and feedback (24% content).

Problem perception A

B Very discontent M Faily discontent M Neither nor M Fairly content B Very content

Distance from home, school, work

Departure frequency
Transfer opportunities
Routes

Waiting time

Punctuality
Comfort

Direct travel

Input routines

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100 %

Figure 4-2: Problem perception A, percentage (n=796-803)

Figure 4-3:-3 shows responses to statements in Problem perception B. It clearly shows that nearly all
respondents (90 %) agree that travellers should contribute with information and experiences to assist the
transport operator in improving public transportation. Further, most find the public transport system easy to
use (77 %), consider public transport to be efficient (61 %), attractive and environmentally friendly (65 %).
However, few are familiar with the transport operator's vision and business idea (23%).
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Problem perception B

W Strongly disagree M Disagree M Neither nor ® Agree M Strongly agree

0% 10 % 20 % 30 % 40 % 50 % 60 % 70 % 80 % 90 %100 %

Travellers should contribute

Easy to use

Attractive, environmentally friendly
Efficient to get where | want

Transport appropriately designed

Transport Operator has inadequate knowledge

Transport Operator is unfamiliar with problems

Know Transport Operator's vision/business idea

Figure 4-3: Problem perception B (n=798-803)

I 4.1.3 Scheme perception

Most respondents find the explanation of the measure (see Box 3-2) easy or very easy to understand (82 %),
while quite few find it difficult or very difficult to understand (5 %). Crosstabs show that there are certain
variations in scheme perception, mainly related to age and main occupation. High scheme perception is
particularly dominant in the three youngest age groups, whereas low scheme perception is more widespread in
age groups above 50 years. In fact, respondents with a high scheme perception are on 4 and 5 years younger
than respondents with moderate and low scheme perception respectively.

Scheme perception | (n=856)

Low; 5%

Moderate;
12%

High; 839

Figure 4-4: Scheme perception | (n=856)

Further, there is substantial variation according to main occupation. High scheme perception is heavily
predominant in respondents who are employed (83%) and in students (88%), compared to respondents who
are retired, disabled or unemployed (69 %) or of other occupation (58 %). There are also minor educational
differences: respondents with elementary or secondary education tend to express lower scheme perception
than other education groups. Given the relatively small group of respondents indicating low scheme perception
(n=37) it is important to keep in mind that group variations have not been subject to tests of significance.
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I 4.1.4 Perceived effectiveness

Perceived effectiveness is one of the factors assumed to have greatest influence on acceptability. Figure 4-5:
shows perceived effectiveness related to i) providing the transport operator with useful information, and ii)
allowing traveller experiences to be taken into account. The figure shows that respondents perceive the
measure to be highly effective in providing the transport operator with useful information, but less effective in
considering traveller experiences. As such, one could ask if the respondents doubt that the information
provided the transport company will be used.

Perceived effectiveness

B Low M Moderate HHigh

100%

80%

60%

40%

20%

4%

0% -
Useful information Taken into account

Figure 4-5: Perceived effectiveness. Providing transport operator with useful information (n=794) and Allow experiences
to be taken into account (n=794)

There does not appear to be much variation in perceived effectiveness. Perceived effectiveness seems to be
slightly higher in younger age groups both in terms of providing useful information and experiences being
taken into account. Believing experiences will be taken into account is also far more prominent in respondents
with elementary education or less, as well as in students. Further, perceived effectiveness in providing
information is lower in respondents who are neither employed nor students.

I 4.1.5 Perceived fairness and attribution of responsibility

There appears to be greater variations in perceived fairness than in other explanatory variables. Figure 4-6:
Perceived fairness and attribution of responsibility. Will give me improved public transportation (n=798) and
Ascribes travellers too much responsibility for improving public transportation (n=798)

shows perceived fairness according to whether the respondents expect their inputs to results in improved
public transport (fairness), and whether it ascribes travellers too much responsibility for improving public
transport (reversed) (attribution of responsibility). The figure shows greatest variation in terms of the first
parameter.

Perceived fairness, in terms of output reflecting the respondent's input, is higher in men and respondents with
elementary education or less. Additionally, respondents less than 40 years old report higher fairness, while
perceived fairness decline with increasing age above 40 years. When it comes to attribution of responsibility for
problem solving, intra-group variations are minor. There are no apparent gender differences, but the sense of
responsibility is lower in age groups above 60 years.
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Perceived fairness and attribution of responsibility
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Figure 4-6: Perceived fairness and attribution of responsibility. Will give me improved public transportation (n=798) and
Ascribes travellers too much responsibility for improving public transportation (n=798)

More than half of all respondents are positive to reporting their travel data by use of a mobile application. In
total, 61 % of respondents report high acceptability (positive or very positive), whereas 19 % report low
acceptability (negative or very negative). The remaining 20 % reports moderate acceptability. Additionally, 63
% of the sample is willing to participate in a trial with the SMiO application to report their travels.

I 4.1.6 Bivariate analyses

Table 4-2: shows average acceptability in respondent groups. The table shows men to have higher average
acceptability (3.67) than women (3.47) Acceptability also tends to be higher in Akershus residents, and in the
youngest age groups. There are no clear variations according to education. Respondents who are retired,
disabled or unemployed report lower acceptability than others. This is, however, partly due to the correlation
between age and main occupation (-.126, p<.001) and a higher average age in this group.

There are further small variations in acceptability according to the travel characteristics of respondents. Still,
acceptability is lower in respondents who use public transport less than once a week and respondents whose
nearest public transit stop is served less than every 2 hours. Acceptability is higher in respondents who
normally travel by bus or train.

In terms of explanatory factors related to the proposed scheme for reporting travel data, acceptability is higher
in respondents with high scheme perception, high perceived effectiveness, high perceived fairness and high
attribution of responsibility. For all explanatory variables, average acceptability increases with increasingly
positive evaluations of the scheme.

]
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Table 4-2: Average acceptability (min=1, max=5) by respondent characteristics and travel behaviour

Gender Trawvel card
Male 3.67 Yes 354
Female 3.47 MNo 3.66
Age Travel frequency
Less than 20 yrs 3.73 4-7 tfw 3.56
20-29yrs 3.61 2-3 tfw 3.65
30-39 yrs 3.64 Weekly 35
40-4% yrs 3.39 Less 343
5059 yrs 3.56 Distance to public transit
Nigre than B0yrs 3.16 Less than 500 m 3.57
Education 500m -1k 3.5
Elementary or less 3.64 1.1-15k 3.59
Secondary 3.52 More than 1.5k 3.66
Coll/univ, low degree 3.59 Transit frequency
Coll/univ, high degree 353 4 times/hr 3.55
County 2-3times/hr 3.6
Oslo 3.51 1 time,/hr 3.58
Akershus 3.65 Less than 1 t/hr 321

Main occupation

Employed 3.55 Trawel mode
Student 3.60 Bus 3.66
Retired, disabled, unemployed 3.48 Metro 343
3.69 Tram 3.47
Other Train 3.47
Ferry 3.36

Average acceptability

HVerylow BLow M Moderate M High ™ Veryhigh

4,50
4,00
3,50
3,00
2,50
2,00
1,50
1,00
0,50
0,00

Scheme | Scheme Il Effectiveness | Effectiveness Il Fairness Responsibility

Figure 4-7: Average acceptability according to scheme perception, perceived effectiveness, perceived fairness and
responsibility (min 1, max 5)
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I 4.1.7 Regression analysis

In order to investigate the isolated effects of explanatory variables, a linear regression analysis was conducted.
The original model included three sets of independent variables; respondent characteristics, travel behaviour
and explanatory indicators. These are presented in Table 4-3: 4-3 which shows that respondent characteristics
lose their significance when travel behaviour and explanatory variables are included. Both Male, Age and
Resident of Akershus are significant in Block 1, but only Male remains in Block 3.

Table 4-3: Block model, all variables (n=737 R2=34.8)

Block 1 Block 2 Block 3

Respondent characteristics

Male 2.430%**  2.302%%*  2.304%**
Age -.086** -.08** -.017
Resident of Akershus 1.631* 1.099 -.136
College or university degree .706 .873 -.448
Student -1.059 -.878 -.968

Travel behavior

Has a travel card -1.295 -.722
Main mode: bus 2.309***  1.877*
Travels less than weekly -.300 0.27
Low transit frequency -.003 -.001

Explanatory variables

High problem perception 2.325%**
Scheme perception | 2.446%**
Scheme perception II 1.897***
Effectiveness | 1.317

Effectiveness Il 2.268***
Fairness 1.610***
Responsibility 1.394%**

Constant 21.088*** 20.904*** -25.187***

*¥** p<.01, ** p<.05, *p<.1

Only one of the indicators of Travel behaviour in Block2 makes a significant contribution to the model, namely
main mode of transport. The table clearly shows that explanatory variables related to problem perception,
scheme perception, effectiveness, fairness and attribution of responsibility are strong predictors of
acceptability. Slightly surprising, though, is the consistent lack of contribution to the model by respondent
characteristics. Further, there is low or no correlation between respondent characteristics and explanatory
variables.

All significant contributors to the model are included in 4-4. The table shows that problem perception, scheme

perception | and effectiveness Il are the strongest predictors of acceptability. Attribution of responsibility
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seems to be the weakest predictor. Confidence intervals of the individual variables are generally large, with the
exception of scheme perception and fairness.

Table 4-4: Final model: regression analysis of Acceptability (n=712, R2=36.6)

B Std.err P C195%
Control variables
Male 2.497 0.703 <.001 1.116-3.878
Travels by bus 1.785 0.694 .010 0.422-3.149

Explanatory variables
Problem perception 2.552 0.842 .003 0.898-4.206
Scheme perception|  2.488 0.452 <.001 1.601-3.375

Scheme perception Il 1.955 0.545 <.001 0.884-3.026

Effectiveness | 1.245 0.537 .021 0.191-2.299
Effectiveness II 2.532 0.528 <.001 0.449-2.456
Fairness 1.453 0.511 .005 1.495-3.568
Responsibility 1.242 0.301 <.001 0.652-1.833
Constant -24.661 0.237 <.001 -29.348--19.975

4.2 Summarized results

H1. The acceptability of the SMiO application among potential users is low. In total 61 % of respondents report
high acceptability of the SMiO application, and only 1 in 5 are negative or very negative. As such, H1 is rejected.

H2: The acceptability is lower among potential users with a low problem perception. The regressions analysis
shows problem perception to be the strongest predictor of acceptability, with high problem perception
indicating high acceptability. H2 is thus not rejected.

H3: The acceptability is lower among potential users with a low scheme perception. Both the bivariate analysis
in Figure 8 and the regression analysis show acceptability to increase with increasing scheme perception. This is
true for both parameters, and the parameter with reference to the measure description is a particularly strong
predictor. H3 is not rejected.

H4: The acceptability is lower among potential users who perceive the effectiveness of the scheme to be low.
This hypothesis is also not rejected, as both bivariate analyses and the regression model show acceptability to
increase with increases in expected effective of reporting travel data with the SMiO application.

H5: The acceptability is lower among potential users who perceive the fairness of the scheme to be low. The
fairness of the scheme refers to its potential for improving public transport for the individual traveller. There is
a clear relation between perceived fairness and acceptability in both bivariate and multivariate analysis. H5 is
not rejected.

H6: The acceptability is lower among potential users with a low sense of responsibility. This parameter refers to
the respondents' perception of travellers' responsibility for improving public transport. The results show that
acceptability increases with an increasing sense of responsibility. H6 is thus not rejected.
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5 Discussion

The purpose of this study has been to describe the overall acceptability of the SMiO application and to
investigate factors which influence acceptability. As the SMiO application has yet to be launched, this study has
not focused on technological acceptance, but rather on measure acceptability.

A survey among 835 respondents shows the acceptability and willingness to use to be high in comparison to
other similar studies. Acceptability is higher in men, younger age groups and respondents with elementary
education or less. This is in line with previous research presented in chapter 2. Acceptability is also high in
respondents who do not hold a travel card, respondents who live more than 1.5 K from the nearest transit stop
and respondents who normally travel by bus. The regression analysis show, however, little impact of
respondent characteristics on acceptability. This might suggest that the homogeneity of the sample is greater
than intra-group variations.

Most prominent in this study is the contribution of explanatory factors. Although problem perception has the
strongest coefficient, scheme perception | (Do you find the description of the measure easy or difficult to
understand) and perceived effectiveness Il (The measure allows my experiences to be taken into account) make
the strongest contributions as they are based on scales from 1 to 5. For one, this suggests that implementation
must be accompanied by meticulous information dissemination, both related to its purpose, functioning and
expected results.

Additionally, one might expect scheme perception to increase after the SMiO application is launched. Studies
show that acceptability tends to increase when influenced actors become more familiar with the measure
(Tretvik 2006), and negative attitudes can be overcome if people are informed why the measure can produce
superior outcomes (Bies et al. 1993).

This relates directly to the perceived effectiveness of a measure, and it is interesting to note that respondents
here tend to expect that their experiences will be accounted for without necessarily improving their public
transport services.

The proposed explanatory model for acceptability of the SMiO application only partially accounts for the
variance in the sample. This indicates there are other variables with explanatory power that were not included
in the study. For one, insecurity related to the specific design and functioning of the application might be of
significance. At the time of this survey, it was not possible to provide the respondents with additional
information about the user interface of the application and to what degree it would require active involvement
on their part. Therein, this study has not allowed for a sufficiently sophisticated measure of consequences to
self, which has proved particularly essential in estimating measure acceptability.

Further, certain respondent characteristics which have proved important in previous research are not included
in this study. As described in chapter 2, household characteristics such as household composition, income, car
access and access to high-tech equipment might influence acceptability.

This is one of few studies which aim at measuring acceptability and recruiting participants to a purely GPS
based travel survey. A concern in that respect relates to the resulting sample representing 'public transport
travellers' rather than the general population. One could also expect the acceptability of the general population
to be dissimilar from the sample of this study, which is dominated by young men with smart phones. As such,
this study will not necessarily be sufficient for identifying strategies to increase the overall travel by public
transport.

Nonetheless, this study provides a useful foundation for measuring acceptability before as well as acceptance
after implementing the SMiO application, and to identify (potential) moderating effects inherent in the travel
registrations themselves. As such, this study does not only provide a priori assessment of the SMiO application,
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but also serves as a basis for estimating the representativeness of data eventually collected through the

application. Thus, by applying acceptability perspectives, studies such as this provide input which shapes the
expectations regarding the success of technologically based travel surveys.

. ]
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