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1. Motivation and objectives
Over the years, the Tel Aviv–Yafo municipality has taken many measures to promote
the use of sustainable transport modes, including the introduction of a bike-sharing
service, Tel-O-Fun; increasing pedestrian priority at intersections; and constructing
green arteries, among others. However, the municipality has not yet introduced socalled soft measures aimed specifically at encouraging behavioral change.
Clearly, changing travelers’ habits without offering incentives to encourage the use of
sustainable transport modes, whether in the form of financial rewards or even
improvements in transport services, is a highly ambitious goal. However, two main
factors suggest that now is the time to explore paths which have not been taken in the
past. The first is the 2MOVE2 project in general, and the focus given to sustainable
urban mobility plans (SUMPs) in particular. Second, the technological moment is right.
Given the ever-growing use of smartphone apps for trip planning and the role of social
media (SM) in our lives, these technologies hold potential for disseminating information
that could have an effect on individuals’ mobility behavior. Moreover, state-of-the-art
analysis methodologies based on geo-monitoring of data gathered through
smartphones can identify users’ mobility patterns, uncover their revealed preferences
and shed light on their decisions in different situations.
The task described in this document represents a first attempt to use non-financial
incentives to encourage the use of sustainable transport modes. Here, we report on the
results of a limited (13-week) controlled case study aimed at using such social
incentives to change travelers’ behavior. Based on these results, we hope to draw initial
conclusions and gain insights regarding the effectiveness of various measures. These
insights can then provide the basis for the design of broader and more comprehensive
activities aiming to use similar incentives for promoting behavioral change.
The objectives of the task were as follows:
•

•
•

Attempting controlled intervention through social incentives, using SM and
smartphone technology, to encourage behavioral change and to promote the use of
sustainable transport modes.
Gaining evidence-based understanding of travelers' behavior patterns and
preferences.
Transforming the conclusions and lessons learnt into recommendations to serve as
guidelines for the next update of the Tel Aviv–Yafo strategic plan.

The key elements of the task were:
•

1

Exploiting the benefits of AlterNativ, a novel application developed by ZenCity1,
enabling users to select transport modes based on environmental and health
criteria, as well as more typical criteria such as journey time.

http://zencity.io/#top
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•

Forming a social network, based on a dedicated Facebook (FB) group, to support
participants’ behavioral change with regard to the use of sustainable transport
modes.
• Monitoring participants’ travel habits and their relation to social incentives.
Figure 1 presents the main stages of the task. The first stage was review of the relevant
literature, followed by design of a questionnaire aimed at gathering background
information on travelers’ habits and attitudes. In the third stage, the questionnaire was
disseminated among the population of interest, and participants were recruited. In the
next stage, shown against a red background, we instructed participants in use of the
AlterNativ app and set up the dedicated FB group. Finally, the activities performed
during the experiment itself, reflecting ongoing monitoring of the use of AlterNativ and
engagement in the FB group, are shown against a grey background.

Figure 1 – Main tasks performed, including pre-experiment tasks and the monitoring
stage
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2. Literature Review: Behavioral aspects of mobility patterns, and
motivating change through social incentives
Over recent decades, the question of how to motivate voluntary adoption of
environmentally sound modes of transportation, as well as other environmentally
conscious behaviors, has attracted the attention of social scientists, transportation
experts, and behavioral economists. As part of this endeavor, various studies have tried
to elicit people's perceptions and attitudes regarding various means of transportation,
as well as the normative basis for their use (Ajzen, 1991). These studies assume a direct
relationship between behaviors, perceptions, beliefs and attitudes. That is, in this view,
people act in accordance with their beliefs so as to avoid the stress of cognitive
dissonance. It follows that, given the “correct” information, people should surely make
the rational and informed decision to adopt a desirable habit or behavior. Yet various
empirical studies have shown that attitudes provide only a partial and limited
explanation of both intentions and behavior.
Behavioral economics has made a significant contribution to understanding behaviors
that seemingly deviate from the predictions of rational choice models (Avineri and
Goodwin, 2010). Studies on the cognitive architecture of the mind suggest that it is
composed of an array of interacting, specialized subsystems with somewhat limited
flows of intercommunication. Many perceptual and cognitive processes work
independently of each other, and specialize in processing specific inputs from the
environment. Brain scientists and cognitive psychologists have discovered that the brain
seems to rely on two systems of decision making, one very fast and automatic and the
other slow and reflective (Epstein, 1994). It appears that while the reflective system
processes the content of information, applying systematic and rational “algorithms,” a
parallel process takes place whereby the automatic system processes the context of
information, such as the visual environment of the main message. This system applies
heuristic “short-cuts,” and attaches emotions and feelings to the message based on
accompanying images, symbols, or the manner in which information is presented. For
example, a textual message printed in red rather than black carries a connotation of
urgency in addition to whatever is communicated by its text or numeric content.
One of the key observations of behavioral economics, called loss aversion (or gain–loss
asymmetry), refers to the fact that people tend to be more sensitive to negative
impacts, or losses, than to positive impacts, or gains. This effect is captured by the
cognitive modelling approach developed by Kahneman and Tversky (prospect theory,
Kahneman and Tversky, 1979; and its extension, known as cumulative prospect theory,
Tversky and Kahneman, 1992). Studies of so-called “framing effects” in a range of
contexts have explored how individuals respond differentially to equivalent descriptions
of the same critical information, presented in different formats. Across many contexts,
the impact of negatively framed information has consistently been found to be stronger
than the impact of the same information framed in positive terms of the same
magnitude. Based on those findings, loss framing can be incorporated in the design of a
variety of information-based measures to promote travel behavior change.
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Of specific interest in the context of transport and climate change is the framing of
information on transport-related carbon emissions associated with alternative travel
modes. Because information on CO2 is not directly relevant and familiar to the
individual, and because carbon emissions are likely to be perceived as an external cost
to society rather than as a private cost to individuals, Avineri and Waygood (2013)
argued that it is not obvious how framing such information in terms of “gains” or
“losses” will affect individuals’ perceptions, motivations or behavior towards
sustainable choices. They applied an experimental approach to examine how loss
framing might increase perceived differences about the mass of transport-related CO2
emissions, using comparison sets based on the per-passenger amounts of CO2 produced
over a five-mile trip by bicycle, a car carrying a full load of passengers, and a singleoccupancy 4x4 (the amounts were 132g, 500g, and 3400g respectively). Emissions
generated by one transport mode were semantically framed against a second transport
mode as being “lower” or “higher” (i.e. “better” or “worse”) for the same journey (see

Figure 2). When the difference was framed as a loss, nearly all participants perceived
the two emission levels to be substantially different. However, when the difference was
framed as a gain, most participants did not perceive much difference between the two
options.
Set 1 (132g against 500g)
i.

ii.

Gain framing for comparison set 1:
Mode X produces 500g of CO2 for a 5 mile trip.
The amount produced by mode Y is 368g lower (i.e. better).
Loss framing for comparison set 1:
Mode X produces 132g of CO2 for a 5 mile trip.
The amount produced by mode Y is 368g higher (i.e. worse).

Set 2 (500g against 3400g)
iii. Gain framing for comparison set 2:
Mode X produces 3400g of CO2 for a 5 mile trip.
The amount produced by mode Y is 2900g lower (i.e. better).
iv. Loss framing for comparison set 2:
Mode X produces 500g of CO2 for a 5 mile trip.
The amount produced by mode Y is 2900g higher (i.e. worse).

Figure 2 – Gain and loss framing for two CO2 emissions comparison sets (Avineri and
Waygood, 2013).
The use of the gain/loss heuristic in travel planning can be seen outside the academic
literature. Recently, the Google Maps mobile interface, one of the most widely used
travel planners, introduced gain/loss framing in its descriptions of route alternatives.
Alternative routes are expressed in terms of time gained/lost compared to a default
route, rather than in terms of absolute time required for all routes.
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Another important line of research in behavioral economics shows that when prices are
not mentioned, people apply social norms to determine their choices and effort
(Heymen and Ariely, 2004). Behavioral economists (e.g., Ariely, Bracha and Meier, 2009;
Gneezy, Meier and Rey-Biel, 2011) focus on the (at times surprising) ways in which
social norms can be manipulated to encourage voluntary assistive behaviors such as
environmental conservation, switching to environmentally friendly modes of
transportation (like biking) and philanthropy. However, people’s natural motivation to
“do the right thing” and perform prosocial behaviors may be cancelled by other
motivations when financial (dis)incentives are introduced. For instance, scholars such as
Uri Gneezy and John List (2006) and Dan Arielly (2010) ask how to best incentivize
adoption of environmentally friendly behaviors such as recycling, given that these often
require considerable concessions on the part of their adopters. They conclude that
image concerns are an important motivation for contributing to public goods.
Accordingly, people volunteer, recycle, donate blood, or in other ways behave
prosocially to enhance both their self-image and their social stature in the eyes of
others. Extrinsic rewards can crowd out image motivation by diluting the signal to
oneself or others of a voluntary contribution (Gneezy et al., 2011). As a result, monetary
incentives are more effective at facilitating private, rather than public, prosocial activity.
To put it differently, people want to be seen by others as doing good. In public contexts,
extrinsic incentives dilute the signal of a prosocial act, reducing its image value and
making the incentive less effective; nobody wants to be perceived as behaving
prosocially mainly to benefit himself. However, in contexts where no one is watching,
the incentive to benefit oneself cannot dilute any signal to others, and so extrinsic
incentives are more likely to increase prosocial behavior.
Numerous studies (e.g., Ariely, 2010; Gneezy and List, 2006) have shown that
individuals’ ethical behavior does not depend on simple cost-benefit calculations, but
rather on social norms implied by the nature and salience of others’ assistive behaviors.
Equally, whether people approve or disapprove of others’ undesirable behavior
depends on the social norms implied by the observed behavior, and also on the
salience or prominence of the behavior. When the categorization of a particular
behavior is not clear-cut, people can, and often do, categorize their own actions in
positive terms, avoiding negative updating to their moral self-image (Baumeister, 1998;
Gino, Ayal, Ariely, 2009; Schweitzer & Hsee, 2002). Moreover, norms of behavior can
change over time within a given social milieu, as the actions of constituent individuals
convey updated information (Bartle et al., 2013). In our case, this suggests that as long
as driving high-polluting vehicles is considered undesirable but not immoral, it is likely
that owners of such vehicles will keep driving them, rationalizing their behavior by
offering various cost-effective justifications. However, once driving a polluting vehicle is
broadly regarded as unethical behavior, people pay greater attention to their own
moral standards and categorize their own behavior more rigidly. Indeed, in a
comprehensive study of commuters, Dill and Voros (2007) found that employees were
more likely to commute by bicycle if their co-workers also cycled. Heinen, Maat and van
Wee (2011) also found that the decision to cycle was influenced by the perceived
opinions of others, at least when the distance between home and work was short.
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Ampt (2003) suggests that individuals who change their behavior can reinforce that
decision and heighten their commitment to sustaining the behavior if they tell
somebody else about it (see also Shaheen, 2004).
Against this backdrop, the question arises as to how information can be disseminated
so as to change social norms, and how it can be framed to stimulate change (Chorus et
al., 2006). Some travel authorities have designed planners on the assumption that
providing information on things which people value, but on which cars perform poorly
in comparison to other alternatives, may help swing the decisional balance. One
example is the Brighton and Hove travel planner, JourneyOn (Figure 3).

Mode
Walk

Distance
1.44 miles

Duration
29 min

Calories
137

Cost
£0 

CO2 impact
0 kg 

Cycle

1.40 miles

9 min

94

£0 

0 kg 

Public
1.30 miles 23 min
£1.50
0.21 kg
25
Transport
Car
1.53 miles 6 min
0
£1.07
0.49 kg 
Figure 3 - Example trip adapted from the Brighton and Hove travel planner. The emoticons
are designed to act as injunctive norms (Schultz et al., 2007).
Research in the fields of tourism and consumer studies has highlighted the role played
by word-of-mouth information in decision-making with regard to holiday travel (e.g.
Bieger and Laesser, 2004; Murphy, Mascardo and Brenckendorff, 2007; Um and
Crompton, 1990). More recently, the phenomenon of ‘digital word-of-mouth’
(Dellarocas, 2003) has received growing research attention across a number of
disciplines (e.g., Gretzel and Yoo, 2008; Pan, MacLaurin and Crotts, 2007). However,
little is still known about the ways in which word-of-mouth communications,
transmitted electronically through social media, might be used to promote desirable
behavior with regard to transportation, and in particular, how they might influence the
beliefs, attitudes, and intentions of those weighing their travel options.
In one example of social networking and digital word-of-mouth in the realm of
transport, Priedhorsky, Jordan and Terveen (2007) identified an unmet need among
cyclists for an up-to-date web-based information resource. This led to the development
of the editable online map Cyclopath, on which cyclists could share valuable hands-on
information and advice (www.cyclopath.org).
Bartle et al. (2013) argued that whereas conventional travel information focuses on
dispensing factual information about, for example, times, routes and costs, provided by
official sources to help the individual make utility-maximizing travel choices, informal
means of communication are replete with informal messages designed to create a
community of cyclists. Such arguments support the notion that social media can
effectively and desirably promote behavioral modifications by offering visibility, support
and a sense of identity.
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3. Design of the case study
The case study was designed to test whether travel-related behavioral change could be
promoted using a smartphone app AlterNativ and a social media platform, namely a
dedicated Facebook group. Sixty-three participants were recruited for a three-month
study. Two main assumptions guided the recruitment process:
•

Increasing the use of sustainable transport modes at the expense of private vehicles
requires both (a) a motivation to abandon the car and (b) the existence of an
alternative transport mode that provides a reasonable level of service.

•

Participants will only consume sustainability-oriented transport-related information
via a new journey planning application and interaction through a dedicated social
network if they have the skills and habits enabling the use of these technologies.

Based on these considerations, we set out to recruit students at Tel Aviv University who
were living in the city of Tel Aviv–Yafo as participants in the case study. With respect to
the first assumption, the limited parking facilities around the university serve as a
motivation to avoid driving to the campus. Several bus lines provide good service in
terms of frequency for travel from various areas of Tel Aviv–Yafo to the university.
Rental stations for Tel-O-Fun, the city’s bike-sharing service, are also located near
campus, providing an additional alternative for students willing to cycle.
With respect to the second assumption, students at the university tend to be young
adults who are comfortable using modern technologies. They therefore are expected to
have high engagement in social networks and to have the skills needed to easily adopt
new smartphone apps.
We set out to recruit 50 participants. This number was judged large enough to enable
fruitful analysis of the results, while reflecting the fact that participation in a threemonth experiment is a substantial commitment, and recruiting volunteers was
expected to be challenging. Ultimately, as noted above, 63 volunteers agreed to take
part in the study, meaning that they filled out a questionnaire (described below) and
indicated their willingness to join the dedicated FB group and to use AlterNativ during
the study period. The experiment was run over 13 weeks, from the 2nd week of March
2016 through the 2nd week of June 2016. Details on the participants and their
engagement in the study are provided in Section 6.

4. Preparing the infrastructure for the case study
In order to prepare the infrastructure for the case study, four activities were required:
recruiting participants; setting up the FB group and designing its content; adding
features to the AlterNativ app which would enable it to store actions taken when using
it; and adjusting the geo-monitoring and analysis algorithm for the characteristics of the
expected journeys. These four actions are discussed next.
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4.1. Recruitment of participants
To recruit participants, we posted a call for volunteers in relevant social media
groups (e.g., groups of residents in southern areas of the city where many students
live, and student study groups). In addition, the municipality of Tel Aviv–Yafo sent a
letter to the Tel Aviv University Students Association, asking them to disseminate
the relevant information to all students on campus.
As part of the recruitment process, volunteers were asked to complete a
questionnaire designed to elicit background information concerning their relevant
habits and attitudes. The questionnaire included questions in the following areas:
1.
2.
3.
4.
5.
6.

Socio-demographic characteristics;
Travel habits and access to a private vehicle;
Perceived advantages and disadvantages of various transport modes;
Attitudes towards environmental issues;
Attitudes towards behavioral change in general;
Attitudes towards social networks and their role as a communications arena.

The questionnaire concluded with a short description of the experiment’s goal, the
commitment expected from the participant, and a space for the volunteer to
formally provide consent to take part in the study. While the design of the
experiment required that participants provide their names and identifying data,
volunteers were assured that all personal data would remain confidential and that
only aggregated results would be published.
An online version of the questionnaire was created using Qualtrics, and the link to
the survey was included in the post describing the experiment.

4.2. FB group: Formation and content design
A dedicated FB account was created as a communications arena (Figure 4). All
participants were asked to register as group members.
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Figure 4: The dedicated FB group page (the Hebrew text reads ‘Study on Travel
Habits in Tel Aviv’)
Assuming that exposure to designated transport-related information may stimulate
sustainable travel behavior. Hence, defining and identifying appropriate content
was a crucial step in preparing the infrastructure for the experiment.
Based on a literature survey, and in accordance with the guidelines for effective
social contextual effect, five categories of informative content were defined:
1. System-Wide Utility
System-wide utility posts highlight the general, broad-based advantages of using
sustainable transport modes, such as their environmental utility and the
efficiency of the transportation network.
2. System-Wide Negative Impact
System-wide negative impact posts highlight the general, broad-based
disadvantages of using private vehicles, such as their negative environmental
impact and the costs of congestion.
3. Personal Utility
Personal utility posts present information about specific benefits for the
individual (e.g., health benefits) from using sustainable transport modes.
4. Personal Negative Impact
Personal negative impact posts present information about specific costs
associated with owning a private car, such as the monetary cost and the negative
impact on the individual’s health.
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5. Riddles and Surveys
Transport-related riddles and surveys are placed in the same category, as both
call for reactions from the user. Riddles focus on facts about the transportation
system in general or the transportation network in the area covered by the
experiment. Surveys encourage users to reveal their personal attitude towards
various aspects of planning and operating the transportation system or using
specific transport modes.
The content of posts was collected from various sources of information, such as
professional literature, reliable information published on the Internet, and relevant
open data sources.
In addition to the five types of informative content, two types of contests were
defined. These are considered as separate categories, as they require different
interactions between users and the site administrators.
1. General Contests
General contests encourage participants to post content related to mobility, e.g.
by posting photos taken during their journeys or marking interesting places on a
map. One contest of this type was run during the three months of the
experiment, encouraging participants to post photos taken on their way to work
or to the university.
2. Transport-Related Contests
Transport-related contests challenge participants to use specific sustainable
travel modes. Two such contests were run during the experiment, one
encouraging cycling and the other, walking. The duration of each such contest
was about a week and the winners (i.e., those who logged the most miles via the
appropriate travel mode) were selected based on their journeys as reported by
the AlterNativ system (see below).
It is important to emphasize that for none of the contests were financial or other
tangible products offered as prizes. “Fame” was the only incentive, as the names of
the winners were published on the FB page.

4.3. AlterNativ: Characteristics and capabilities
AlterNativ is a novel application developed by ZenCity which enables the user to
select a transport mode (or combination of modes) for a specific journey based on
one of four criteria: CO2 emissions; calorie consumption; price; and travel duration.
The four criteria are denoted by the terms ECO, FIT, CHEAP, and FAST, respectively.
The app evaluates six possible transport modes: walking, user-owned bike, Tel-O-fun
shared bike, bus, train, and private car.
Figure 5 displays the interface for specifying the desired origin, destination and
preferred criterion when using the app. AlterNativ then sorts the six transport
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modes in order based on the selected criterion, while also presenting the values for
all criteria for each mode (see Figure 6). Once the user selects the desired transport
mode, the associated route is presented on a map (Figure 7).

Figure 5: Interface for specifying origin, destination and preferred criterion

Figure 6: Criteria values for each travel mode, sorted by ECO criterion
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Figure 7: Route associated with walking
For the sake of the experiment, anonymous (ID-based) GPS tracking of user
trajectories was integrated into the AlterNativ software. In order to comply with the
requirements of the geo-analysis process, movements had to be logged on a 1second interval basis. Due to different sensors on phones made by different
producers, as well as the different GPS polling methods used by the iOS and Android
operating systems, results may vary slightly between phones. Figure 8 presents an
example of the GPS data stored for a specific journey.

Figure 8: GPS data stored for a journey
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4.4. Geo-monitoring and analysis for travel mode recognition
The role of geo-monitoring is to create a foundation for identifying the traveler’s
revealed preferences – i.e., the actual routes and travel modes used. Storing this
information for all journeys creates a database of participants’ actual travel
behavior.
As described in the previous section, AlterNativ creates and archives a file containing
journey details (the travel file) for each trip. The travel file is composed of several
data chunks. For the purposes of analysis, the most important of these are:
1. Waypoints along the chosen route
These are important decision points (locations) where the user has to take action
to reach her/his destination. These are usually crossings and intersections on the
road network along the route suggested by the AlterNativ app.
2. GPS points along the actual route
These are positions along the route recorded by the user’s portable device
(usually a smartphone). GPS points depict the actual route taken by the user (GPS
trajectory, GPX), where each GPS point (location) is recorded with a time interval
of 1 second.
The algorithms for identifying the transport mode and route taken are implemented
on the data chunks of each travel file. This involves two main processes:
1. Pattern matching
This process uses spatial and geometrical map matching to identify whether the
user took the route she/he chose via the app. The algorithm identifies the chosen
route based on the waypoints described above, and compares it to the trajectory
reconstructed via the collected GPS points. More specifically, the waypoints in a
chosen route instruction are decoded using GoogleAPI to coordinates, and the
chosen route is reconstructed from these locations. The actual route, i.e., the
trajectory made by the user, is compared by implementing the map matching
algorithm.

2. Travel mode classification
This is the core of the algorithm, and is implemented on the GPS trajectory to
identify the actual modes of travel taken by the user (e.g., walking, cycling, car,
bus, or train). This is a hierarchical algorithm which uses several machine learning
classification methods to classify the different travel modes taken in each
trajectory based on various travel/movement patterns (e.g., velocity, heading
change, stops). For instance, a trajectory representing travel by bus will include
regular stops along the route. The algorithm is capable of classifying more than
one travel mode for each travel file (trajectory), thus identifying positions where
the user has changed her/his travel mode. To analyze a multi-modal trip,
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trajectories are divided into movement segments, which are defined by two
stops. Each movement segment is classified as one of the travel modes coded in
the algorithm, and the segments are then reassembled into a complete multimodal journey.
To help avoid incorrect classification, the algorithm includes specific rules to verify
that travel modes follow a logical order. For example, travel by bicycle cannot be
adjacent to travel by car, since logically there has to be either a period of walking or
a stop between the two.
In addition, to increase reliability of the classification, we modified the algorithm as
needed to fit the present context. Specifically, we integrated additional GIS data
layers, such as the position of bus stops and Tel-O-Fun stations, and we removed
trams – which are not found in Tel Aviv–Yafo – from the algorithm categories. Also,
after preliminary analysis of several use cases, we calibrated several parameters
used in the algorithm, mainly movement thresholds (e.g., speed and heading
changes).
Naturally, reliable results of the algorithm are strongly dependent on sufficient data
in each travel file. A journey is processed only if the data stored in the file reflect a
trip of more than a few minutes and more than two movement segments.
Figure 9 presents an example of a single user trajectory, divided into separate
movement segments, each classified as a specific travel mode by the classification
algorithm. Red denotes stops, black denotes walking, and blue denotes travel by
train (on the left) and bicycle (on the right).

Figure 9: An example trajectory after segmentation of movements (the Y axis is
velocity in meters/seconds, and the X axis is time in seconds).
Figure 10 presents an example of a route chosen in AlterNativ (marked in green), the
user’s actual trajectory (marked in red), and a route based on map matching of the
trajectory to the road network (marked in blue). The shaded area (light green)
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represents the deviation of the actual trajectory from the chosen route. The green
balloon represents the starting point, and the red balloon the destination point.

Figure 10: An example of deviation between the route chosen and the one actually
taken

5.

The monitoring stage
During the 13 weeks of the experiment, we monitored participants’ engagement in the
FB group and the journeys they reported through AlterNativ. The original intention was
to continuously monitor the outcomes of the geo-monitoring analysis as well, in order
to understand the gaps between stated and revealed preferences regarding travel
habits. However, due to the complexity and time required for this task, the actual
routes and transport modes taken were only analyzed at the end of the experiment. In
this section, we report on the results for engagement in the Facebook group.
Over the first seven weeks, we posted content reflecting each category of transportrelated information (see the list of informative categories described in section 4.2). We
then assessed the level of users’ engagement in these posts by calculating performance
indicators (PIs) based on the features offered by FB for monitoring users’ activities. The
relevant PIs are those most commonly used as engagement metrics when assessing the
effectiveness of posts in social media campaigns: awareness, applause, conversation,
and amplification.2 Analysis of the results for the first seven weeks then served as a
basis for designing content to be posted during the final weeks of the study.

2

http:// www.klipfolio.com/resources/kpi-examples/social-media/facebook-engagementmetrics#gref
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1. Awareness rate
This is the most basic type of engagement, and indicates that the user has looked at
the content posted. The term used in FB is “Seen”. The Awareness rate is thus the
average number of users who have “Seen” each post over a given period.
2. Applause rate
This reflects use of the “Like” button, and is the lowest degree of active engagement
in a post. The Applause rate is the average number of users clicking the “Like”
button over a given period.
3. Conversation rate
The next step up in the user’s engagement level is contributing content.
Conventionally, this action involves commenting on a post. For the purposes of this
case study, this PI was extended to include responding to a riddle or survey by
marking one of several possible answers or selections. The reason for including
structured actions (predefined answers) and unstructured actions (textual
comments) in the same PI is that in the context of the present FB group, both
provide a reflection of the user’s opinion or attitude. Hence, the Conversation rate is
the average number of users either commenting on a post or responding to a riddle
or survey over a given period.
4. Amplification rate
Passing on information from the FB page to people outside the FB group is
considered the highest degree of user engagement, as it “spreads the word” to a
larger audience. This is done by using the “Share” feature. The Amplification rate is
the average number of users using the “Share” feature over a given period.
As noted above, the results for the first seven weeks served as a basis for designing the
content to be posted during weeks 9 to 13 (week 8 was a holiday, and therefore no
content was posted). Broad results for the four PIs are presented in section 6.2; here,
we summarize changes we implemented based on the results for specific types of
content. First, riddles and surveys appeared to increase the Applause and Conversation
rates, and so were increased in weeks 9-13. Second, following a decline in the
Awareness rate over the first few weeks, we increased the variety of information
posted in weeks 9-13 in an effort to maintain the curiosity of the group members. For
instance, we posted a number of short videos in place of images and written text. In
addition, we made an effort to post practical information, in the form of statistical data
regarding the actual versus planned frequency of bus lines heading towards the Tel
Aviv University campus.
Besides the main types of content (the informative categories described in section 4.2),
we also sought to engage participants in a number of contests. The success of a biking
challenge in week 5 led to the initiation of a walking challenge in week 10. A photo
contest launched in week 3 had less success (only one photo was posted). This result
led to the decision not to pursue this type of contest again.
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6.

Main results
6.1. Active participants over time
As described earlier, we recruited participants by disseminating an online survey
aimed at eliciting socio-demographic characteristics, travel habits, and attitudes.
Seventy-seven people responded to the survey, of whom 63 agreed to participate in
the experiment.
The main characteristics of the 63 participants, as reflected in their replies to the
survey questions, were as follows: 53% were male and 47% were female; 84% lived
in Tel Aviv; and 80% had a high level of education (a high-school diploma or above;
an unsurprising figure, given that we set out to recruit our participants from among
university students.) Fifty-five percent reported using a private vehicle three or more
times a week. With respect to attitudes, 72% considered environmental issues as
important or very important; 72% perceived the use of public transport as important
or very important; and 60% reported that using public transport requires a lot of
effort. Finally, 35% agreed or strongly agreed that participation in a social network
supports behavioral change, 52% moderately agreed, and 13% disagreed or strongly
disagreed.
As described earlier, those who agreed to participate in the experiment were asked
to join the FB group and to start using AlterNativ. Over the course of the study, 50 of
the 63 volunteers used AlterNativ at least once, and 48 became members of the FB
group. At least 28 participants were active in both applications (FB and AlterNativ).
Given that many participants supplied different user names on registration to the FB
group and to AlterNativ, it might be that more participants were active in both
applications (i.e., that there is a large overlap between the remaining 20 FB group
members and 22 AlterNativ users). However, it was not possible to create a direct
link between them.
The more interesting result, of course, is how many participants remained actively
engaged in either or both applications through the entire period of the experiment,
given that no tangible benefits for doing so were offered. Of the 50 AlterNativ users,
only 13 continued using it until the end of the experiment. All 13 also belonged to
the group of 28 participants who were identified as members of the FB group.
Unlike the relatively low long-term commitment to using AlterNativ, 39 of the 48 FB
group members (more than 80%) continued to look at the content posted on the FB
page for the duration of the project. Figure 11 graphically depicts these results.
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Figure 11: The main figures for user engagement during the experiment
6.2.

Engagement in the FB group

The PIs described in section 5 served as the basis for understanding what kinds of
transport-related content were effective at keeping participants engaged in the FB
group. The Awareness rate for each week of the experiment is given in Chart 1. As
no content was posted on weeks 4 and 8, due to holidays or technical problems,
these weeks are omitted from the chart.
It is apparent that over the first three weeks, most members of the FB group looked
at all the content posted. From the fifth week onward, approximately half the
members saw each post, and this rate remained more or less stable until the end of
the experiment.
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Chart 1: Awareness rate throughout the experiment
The willingness of group members to actively react to the content posted by “Liking”
or commenting on it, as reflected in the Applause and Conversation rates, was
much lower. Chart 2 reveals these rates over the period of the experiment. There is
no clear trend in this PI, indicating that participants’ level of engagement remained
fairly constant. The “Share” feature was not used at all.

Chart 2: Sum of Applause and Conversation rates throughout the experiment
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Looking into the combined Applause and Conversation rates for the various
categories of information posted (section 4.2), it is clear that riddles and surveys
have greater potential to stimulate active reactions, as shown in Chart 3.

Chart 3: Sum of Applause and Conversation rates for different kinds of posts
As noted earlier, one of our later posts presented statistics regarding actual versus
planned frequencies for a bus line serving the university. It is interesting to note that
this post achieved an Applause rate similar to that for riddles and surveys (see Chart
4). The statistical information was calculated by applying data processing to an opendata repository published by the Ministry of Transport.

Chart 4: Actual vs planned frequency of bus line 24 going to Tel Aviv University
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6.3.

Activity levels in AlterNativ and its relationship to engagement in the FB group

As explained in section 6.1, it was possible to identify 28 AlterNativ users as
members of the FB group. Of a total of 1128 trips reported through AlterNativ, 1061
(94%) were reported by the 28 users identified as FB group members (Chart 5).

Chart 5: Distribution of trips reported in AlterNativ between definite FB group members and
the remaining AlterNativ users
Given that an identifiable group of 28 participants conducted 94% of the trips
reported through AlterNativ, we focused on this group for further analysis. First, we
analyzed the preliminary survey in an attempt to identify the distinctive
characteristics of those users. These 28 “engaged” users were compared to the 35
others (out of 63) who filled in the questionnaire and agreed to participate in the
experiment (“abandoners”).
None of the socio-demographic attributes, such as gender or income, were found to
be a differentiating factor. As a next step, the answers to six questions included in
the survey were tested as differentiators between the two groups:
1.
2.
3.
4.
5.
6.

Frequency in using private vehicles
Perceived effort to use PT on a daily basis
Interest in environmental issues
Perceived tendency to adopt changes in everyday life
Perceived tendency to alter opinion
Degree of belief that participation in a social network supports behavioral
change.

The answers to questions 3 and 6, dealing with interest in environmental issues and
belief that participation in a social network supports behavioral change, were found
to be statistically significant in differentiating the two groups, with significance levels
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of 95% and 90%, respectively. The results for both items are given in Chart 6 and
Chart 7.

Chart 6: Interest in environmental issues (average score on a 5-point Likert scale)

Chart 7: Belief that participation in a social network supports behavioral change (average
score on a 5-point Likert scale)
To further characterize the 28 “engaged” participants, we next looked at the number
of trips reported per week by this group. As shown in Chart 8, this number held
steady throughout the experimental period.
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Chart 8: Number of reported trips per week by the engaged group
We next inquired into possible relationships between levels of engagement in
AlterNativ and in the FB group. For this purpose, the 28 “engaged” participants were
further divided into two sub-groups according to their level of engagement in the FB
group:
1.
2.

A sub-group of 13 members who posted at least two “Likes” during the
experiment period (Active FB sub-group); and
A sub-group of 15 members who posted fewer than two “Likes” during the
experiment period (Inactive FB sub-group).

Chart 9 depicts the number of trips reported through AlterNativ by the members of
each sub-group. The difference between the two sub-groups is clear. The vast
majority of trips were reported by members who were more active in the FB group
(87% of the trips). In addition, the number of trips they reported did not decline over
the period of the experiment, while the inactive sub-group reported very few trips
from the fourth week onward.

Chart 9: Number of reported trips by each sub-group
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6.4. Transport modes used based on AlterNativ
No apparent trend in the ratio of private car use to other modes of transport
throughout the experiment period can be observed, as shown in Chart 10. It should
be noted that week 8 was a holiday, and so travel behavior during that week was
atypical. Disaggregating the data for other modes of transport into the three
sustainable modes, i.e., travel by bus, cycling, and walking, also shows no trends
over time (Chart 11).

Chart 10: Ratio of private car use compared to other modes

Chart 11: Mode distribution by week
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However, a separate look at the percentages of trips made over time by biking
(Chart 12) and walking (Chart 13) seems to indicate an increase in biking in weeks 57 and an increase in walking in weeks 8 and 10 (though note that the data for week 8
is irrelevant for this analysis due to the holiday). As part of the experiment, we
launched a biking challenge in week 5 and a walking challenge in week 10. Statistical
analysis of the data using Z tests for the two populations (those using bikes or
walking versus those using private vehicles) reveals a significant increase in the use
of bikes and walking, respectively, during the weeks in which those challenges were
run (at a significance level of 95%).

Chart 12: Ratio of biking to car use

Chart 13: Ratio of walking to car use
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6.5. Geo-monitoring of participants’ trips
Analyzing the actual routes and transport mode used by travelers based on GPS
coordinates requires sufficient data to be stored regarding the trip, as elaborated in
section 4.4. Of the 1128 trips reported through AlterNativ, 244 satisfied the required
analysis conditions. Naturally, analysis of this limited number of trips does not
enable us to draw conclusions regarding travelers’ preferences in general. However,
this analysis can demonstrate the potential of geo-monitoring and revealed
preference analysis for future use.
Figure 12 to Figure 15 provide a spatial view of the routes followed by each
transport mode. As expected, long routes spanning the city tend to reflect journeys
taken by car or bus. The use of bikes is concentrated mainly in the heart of the city
and for shorter routes. This trend is even more apparent for walking.

Figure 12: Spatial view of routes taken by car (marked in blue)
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Figure 13: Spatial view of routes taken by bus (marked in red)

Figure 14: Spatial view of routes taken by bike (marked in green)
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Figure 15: Spatial view of walking routes (marked in black)
A comparison of selected transport modes and the actual routes taken enables a
better understanding of travelers’ behavior. Chart 14 reveals the proportion of each
transport mode as reported in AlterNativ (i.e., participants’ stated preferences)
versus their revealed preferences as analyzed based on geo-monitoring.

Chart 14: Proportion of transport modes selected in AlterNativ (Choice) vs the proportion of
transport modes actually taken (Actual)
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Although bus was chosen as the preferred mode 40% of the time, the proportion of
journeys actually conducted by bus (based on the 244 journeys that satisfied the
analysis requirements) was only 33%. This is a significant finding, and it is presented
in more detail in Chart 15 and Chart 16. As Chart 15 shows, in about a third of the
trips for which users selected bus in AlterNativ, a private vehicle was eventually
used. The opposite phenomenon occurred in 25% of the journeys for which users
selected car as their preferred mode (Chart 16). These figures provide most of the
explanation for the finding, presented in Chart 14, that the proportion of trips in
which buses or cars were selected (64%) is very similar to the proportion of trips
actually conducted by these modes (65%).

Chart 15: Distribution of actual transport modes used for trips for which bus was
selected as the preferred mode

Chart 16: Distribution of actual transport modes used for trips for which car was
selected as the preferred mode
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When analyzing journeys for which bike was stated as the preferred mode, for the
vast majority of journeys the selected and actual modes were identical (Chart 17).
As for the trips in which walking was selected, about 14% were eventually
conducted by bus and the same proportion by bike. None were actually conducted
by car (Chart 18).

Chart 17: Distribution of actual transport modes used for trips for which bike was
selected as the preferred mode

Chart 18: Distribution of actual transport modes used for trips for which walking was
selected as the preferred mode
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7. Lessons learnt
As the findings shown in Chart 10 suggest, achieving a reduction in the use of private
cars over a very short period (three months), while relying solely on information-based
incentives, is likely to be an unrealistic goal. Nevertheless, several findings and
observations stemming from the data gathered provide interesting and useful insights
for the future.

7.1.

Travelers holding potential for behavioral change

As described earlier, the experiment conducted required participants to go out of
their way to take specific actions and to reveal some of their personal mobility
behavior, while no tangible benefits were offered. Activating and using AlterNativ,
especially for routine journeys, can be a burden. Keeping AlterNativ active while
conducting a trip not only reveals one’s route and transport mode, potentially
raising privacy concerns, but also uses up the smartphone’s battery. Engagement in
a dedicated FB group, given the richness of social networks young people are already
involved in, is an additional commitment not easy to pursue for a long time.
Given these barriers, and knowing that messages conveyed over time have the
potential to change attitudes and behavior, the group of 13 participants who
remained engaged in AlterNativ and the FB group should be regarded as
representatives of a target group for behavioral change.
As described in section 6.3, two features were found to characterize this group: an
interest in environmental issues and a relatively high belief that participation in a
social network supports behavioral change. These findings suggest that when
attempting to promote the use of sustainable transport modes through social
incentives, the group of individuals towards whom such efforts are targeted should
be selected based on these characteristics, rather than socio-demographic
characteristics or current mobility habits. As the participants targeted in this case
study were primarily relatively young and most were university students, this
conclusion should be re-evaluated for other populations.
7.2.

FB as a communications arena

The level of engagement of the FB group participants, as reflected in use of
Facebook’s “Seen”, “Like,” “Comment” and “Share” features, sheds light on the
effectiveness of this measure. Ideally, the dedicated FB group focusing on
sustainable transport should have provided a basis for the creation of a genuine
social network. Sharing of content by group members to their own FB pages, or to
other networks they were involved in, would have been an indication that such a
network was indeed created. The fact that the “Share” feature was not used at all,
and that even the “Comment” feature was rarely used, is evidence that this
phenomenon did not occur.
Apparently, creating an active social network requires more than mutual interest in
environmental issues and sustainable transportation. It might therefore be more
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effective to cooperate with existing social networks, such as those linking residents
of the same neighborhood or parents of children at the same school. Using an
existing social network arena for disseminating transport-related information can
have the advantage of allowing the information disseminated to be tailored for the
needs of the group, and thus increase its value to travelers.
However, despite the failure to create a genuine social network, the vast majority of
the FB group continued to look at the content posted on the FB page during the
experiment. It can thus be inferred that a dedicated FB page, in which interesting
transport-related information is presented, can serve as an easily available and
cheap dissemination tool. In order to maintain the curiosity of members, the content
posted should be carefully chosen. Surveys and riddles, which combine informative
messages and fun, seem to be an effective tool.
Another insight is that the information posted via social networks should not be
common knowledge, or information to which group members have previously been
exposed. This is a challenging task in our information-rich era. Two types of sources
may be of value here. One is state-of-the-art research, mainly published in
professional journals. When using this source, it is important to choose information
having practical significance rather than mere research-related implications.
The second possible, and more attractive, source is information originating from
data owned by public bodies, which is not routinely made available to the general
population. An example of such information is the comparison of scheduled
timetables versus actual bus frequencies used in the present task. This information
exists in an open data system managed by the Israeli Ministry of Transport, yet
means of access and data processing are needed to extract the interesting
information, and thus it is not common knowledge to travelers.
A third insight is that for social media to be an effective means of disseminating
information, those managing the site must stay abreast of what works and what
doesn’t. Ongoing monitoring of PIs reflecting members’ engagement and interest
must be an integral part of ongoing maintenance of any FB page or account in any
other social network arena.
7.3.

The potential of geo-monitoring

The case study described here has shown that it is possible to identify revealed
preferences regarding routes and transport modes on the basis of data logged by a
journey planner. If similar data can be obtained for a large population, the potential
for transportation planning is huge. Understanding maximum acceptable walking
distances to bus stops or identifying favorable combinations of transport modes are
just two examples of insights that this type of analysis can reveal.
The question of whether people would be willing for their journeys to be monitored
might depend on what personal benefits they gain in return. The massive use of
navigation apps, such as WAZE, provides some evidence that people, in general, are
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not overly concerned about privacy in this respect. While identifying ways to provide
sufficient benefits to travelers remains to be resolved, the high value of geomonitoring data is an incentive to look for novel ideas that can bring us closer to this
target.
7.4.

Technical challenges

There exists an inherent conflict between the desire to introduce a novel application
within an experiment, particularly a smartphone app, and the need to provide a bugfree service. Childhood diseases are in the nature of every application, and these are
likely to affect the willingness of participants to use a novel service. It is therefore
recommended that a preliminary experiment be conducted before introducing any
new application to the wider public. Such a trial would enable intensive quality
assurance and at the same time enable modifications to the application’s features
and/or interface design based on comments from users.
Location-based smartphone apps, particularly those that need to be continuously
active for the entire journey, tend to require battery resources. As a result, users
tend to deactivate the app during the journey. This challenge should be dealt with in
advance, either by limiting the experiment to short journeys or by minimizing the
monitoring rate.

8. Summary
Although, as expected, we found that 13 weeks is not long enough to achieve
sustainable change in travel behavior, analysis of the results indicates that social
incentives hold potential to promote the use of sustainable transport modes.
Based on the notion that disseminating information which conveys specific messages
over time is known to raise awareness and, ultimately, to serve as a catalyst for
behavioral change, it is very encouraging that over 80% of the participants in our study
chose to remain exposed to the content posted in the FB group until the end of the
experiment. Moreover, despite the effort associated with keeping AlterNativ active,
revealing one’s route and transport mode and coping with high consumption of battery
resources, 25% of the participants continued using AlterNativ for the entire 13-week
experiment.
The case study focused on relatively young travelers (mostly 25-35 years old), most of
them students at Tel Aviv University who voluntarily agreed to participate in the
experiment. Still, analysis of the results enabled us to draw conclusions, to explore
unresolved issues and to provide some guidelines for using social incentives in the
future as part of a municipal sustainable mobility plan.
The main guidelines for using similar measures in the future are:


Focusing efforts to promote sustainable mobility patterns on specific sectors of
the population – namely, those who are aware of environmental issues and
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who tend to believe that participation in a social network supports behavioral
change – seems to be more effective than addressing the entire population.
A FB group is an appropriate arena for disseminating information concerning
sustainable transport. However, forming a dedicated FB group for this purpose
might not be the most effective action. Cooperating with existing social
networks, such as those linking residents of the same neighborhood or parents
of children at the same school, might be more effective.
Travelers show more interest in transport information concerning their specific
needs and travel habits than in general information. Cooperation with existing
networks should allow tailoring such information to members’ characteristics.
Surveys and riddles addressing sustainable transport issues catch members’
attention and raise their activity level in the social network.
Introducing an innovative journey planner that raises awareness towards
environmental and health issues can attract attention and interest among
travelers. However, travelers’ needs and preferences in terms of functionality
and user interface should be addressed before activating full operation of the
journey planner.
Contests concerning the use of specific sustainable transport modes, even
when no financial incentives are offered to the winners, is an effective
measure. The frequency and duration of such contests so as to maintain their
effectiveness still need to be explored.
It is possible to obtain actual routes and transport modes based on geomonitoring of travelers’ journeys. This ability holds great potential for
understanding travelers’ revealed preferences and planning transport services
to meet their needs. Appropriate incentives which will encourage travelers to
allow the monitoring of their journeys is a challenge yet to be met.
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