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Socio-demographic challenges, diversity and gender
— Free market solutions versus political interventions

Paradigm shift
* From focus on motorized flow .. to value of time and quality-of-life
 How to “internalise” the traveller perspective in the “free market”?
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Smart Cities .. for people g
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l‘) CENTRO DE OPERACOES

PREFEITURA DO Rio

* Gap: no systematic
attempt to collect
data on travellers’
satisfaction while in
transport

Kitchin, Rob. 2013. “The Real-Time City ? Big Data and Smart Urbanism,” no. November 2013: 1-14. https://doi.org/10.1007/s10708-013-9516-8


https://doi.org/10.1007/s10708-013-9516-8

motivproject.eu

0 MoTiV Project
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A hotel room or a hostel bunk bed
is ‘shared’ and ‘public’

... yet we don’t call it that ...

e : “ B‘Quﬁqu‘ecap;sulés in Bratislava
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Public Transport or Boutigue Mobilit
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New Montréal metro..

* Narrow and straight-up
plastic chairs

* White neon lights

* LEGO colours..

“I’'m forgetting
that I'm
travelling”

Slovak wagon-restaurant
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Main take-aways
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* From travellers’ perspective, the travel experience matters

* Benefit is not only work-related productivity, but also personal
productivity, enjoyment and fitness

* This opens up the possibility for future transport investment to
balance between increasing travel speeds or increasing the quality of
travel

* Must find ways to internalize the travel experience value in cost-
benefit analysis for the free market to care

* Embedded injustices in transport systems may call for more transition
and feminist theory in research
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Institute for Transportation & Development Policy (ITDP). (2015). A Global High European Commission. (2017). Strategic Transport Research and Innovation
Shift Cycling Scenario: The Potential for Dramatically increasing Bicycle and E- Agenda (STRIA) - Transport Infrastructure Expert group report. Retrieved from
bike Use in Cities Around the World, with Estimated Energy, CO2, and Cost https.//ec.europa.eu/research/transport/index.cfm ?pg=policy&lib=goals

Impacts. Retrieved from https://www.itdp.org/wp-
content/uploads/2015/11/A-Global-High-Shift-Cycling-Scenario Nov-2015.pdf
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Worthwhile Travel Time

How to capture the traveller experience by smartphone?
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Cornet, Yannick, Merrill Jones Barradale, Jodo Bernardino, and Giuseppe Lugano. 2019.
“Worthwhile Travel Time : Design Challenges of Capturing the User Experience by
Smartphone.” In IEEE Smart Cities Symposium Prague 2019, 1-9. IEEE.
https://ieeexplore.ieee.org/document/8805706

Smart Cities Symposium Prague 2019
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Worthwhile Travel Time: Design Challenges of
Capturing the User Experience by Smartphone

Yannick Cornet, Merrill Jones Barradale, Jodo Bernardino and Giuseppe Lugano

Abstract—According to conventional valuation methods, travel
time is strictly a disutility and constitutes one of the largest costs
associated with transport systems. This conventional view of
Value of Travel Time (VTT) does not acknowledge the subjective
dimension of the travel experience. A smartphone-based
approach such as the one adopted in the MoTiV project has the
potential to capture the subjective experience of travel time as
worthwhile, neutral or wasted. This paper unpacks the design
challenges related to the key steps invelved in the collection of
suitable data for assessing the travel time experience. The
proposed approach contributes to a “behavioral” shift in VTT
methods in which the traveler and her needs, preferences,
expectations, and experiences take center stage. Through the
‘Woorti app, the MoTiV project offers insights into how travelers
value their travel time, in terms of the quality and characteristics
they expect from their travel experience.

Index Terms— Behavioral Sciences, Modeling, Activity
Recognition, Value of Travel Time, User Experience, Mobile
Applications.

1. INTRODUCTION

HE importance of designing user-centered transport

systems and services has emerged in the past few years as
a requirement for smart and livable cities [1], [2].
Accordingly, models and indicators for Value of Travel Time
(VTT) should also increasingly incorporate elements of the
travel experience. Despite increasing attention to this need
affecting research, policy and business agendas, [3]-[6], there
is currently no holistic approach to VTT that aims at capturing
the quality of user-perceived travel experience through a
smartphone-based data collection at a large scale,

This article was submitted for review on 26 February 2019 with the
support of the MoTiV praject, funded from the European Union's Horizon
2020 research and i i under grant agr No 770145
(https://motivproject.cu/). The paper was in part supported by the project
ERAdiate — Enhancing Research and innovation dimensions of the University
of Zilina in intelligent transport systems, co-funded from European Union’s
Seventh F k P for research, technological d and
demonstration under grant agreement no. 621386

As seen with the appearance of city-wide data analytics
centers and online open data dashboards, one important aspect
of the Smart City concerns the wide collection, aggregation
and monitoring of citizen and infrastructure data to better
inform planners and decision-makers, often in real-time [7].
Nowadays monitoring traffic flows is commonplace and cities
like London even produce a general ‘Mood’ indicator
(http://citydashboard.org/london/) based on personal well-
being indicators. But to our knowledge there has been no
attempt to collect data on travelers” satisfaction while in
transport.

Filling this gap is the purpose of the “Mobility and Time
Value” (MoTiV) project, a Horizon 2020 Research and
Innovation Action started in November 2017 and ending in
April 2020 [8]. The aim of this project is to introduce and
validate a conceptual framework for VTT at a European scale
based on a smartphone-based data collection. At the end of the
project an open dataset with mobility and behavioral variables
will be made available to stimulate further research and
applications of VTT from travelers’ perspective, thus also
paving the way for giving social sciences a more central role
in contributing to the development of smart, liveable, and
sustainable cities.

Section IT shortly introduces the conceptual framework for
worthwhileness in travel that was developed for the MoTiV
project based on an extensive literature review (for further
details, see [9]). Section III and section IV describe the app-
based approach selected for the project and the general
strategy for data collection. Section V, which is the core of
this paper, discusses the implementation of the conceptual
framework within the constraints imposed by the app-based
approach, as well as the challenges and rationales for the
design choices that were made. Section VI outlines the
limitations of the proposed approach and indicates pointers for
future research.

1. MEASURING WORTHWHILENESS IN TRAVEL

In the late Seventies, David Hensher proposed an approach
for determining the value of travel-time savings for business


https://ieeexplore.ieee.org/document/8805706
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Hensher formula

* p =average amount of time spent working while travelling

e g = relative productivity of work done while travelling compared with in the office
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Wardman, Mark, and Glenn Lyons. 2016. “The Digital Revolution and Worthwhile Use of Travel Time: Implications for Appraisal and Forecasting.”
Transportation 43 (3): 507-30. https://doi.orq/10.1007/s11116-015-9587-0 10
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The “bad”

Wasted time

Physical

A

Unwanted

Efforts

Cognitive Emotional

Time ‘stolen’
by the act of
travelling






Make your journey
worthwhile:

Enjoyment

Relaxing or having fun; taking time to listen to
music, rest or meditate; engaging in social
media; observing the surroundings...

woorti
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= Smartphone-based data collection via the Woorti app

" Focus on the multimodal individual travel experience
= Target

" Minimum 5,000 active users in 10 EU countries

= App use for ~1 week

= Answer travel survey for ~2 trip / day

—> 70,000 trips (so far: 22,000 since May 1)

" Release of Open Dataset at the end of the project
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4' What is a worthwhile trip

®» |Introduction to “worthwhileness”

oy BB
. .

£ R g

Enjoyment

" Three types of value

= Basic socio-geo-demographics

Evoryon_o defines what is a
worthwhile travel time in his
or her different way,

= Segmentation based on attitude

=" Towards each type of time value

Let's see what that means
for you! i

" Towards expected value for each mode
= Towards transport mode preferences
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The Woorti App — Mobility layer

My Trips ,:.:“‘,
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* Trips and transport
modes are
automatically
detected

e Users are asked to e Aesanare
validate their trips

* 3 categories of
modes: | . 3
* pUb“C transport, —

e active/semi-active,
and

e private motorised

ddddddddddddddddddd



The Woorti App — Experience survey

Trip
Comfort factors worthwhileness Onboard
Activities

Overall, how did yo
about this trip?

& travel services

Productivity
Satisfiers, enablers Ability to
to a worthwhile Enjoyment engage in a
experience worthwhile activity
Fitness ST — S —

Was your travel time wasted or
worthwhile?

1. Capture “feeling” of trip as a whole (must
collect soon after trip is completed)

2. Capture Wasted vs Worthwhile assessment
for a specific trip leg

All time wa

wasted /{ /{ /{ All time was

worthwhile
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The Woorti App — Experience survey o0
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Productivity
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What value did you take
from your time on this part
of the trip?

Satisfiers, enablers Ability to
to a worthwhile Enjoyment engage in a None  some  mign
experience

worthwhile activity Paid work

Personal

tasks
Enjoyment @ l

Fitness

* Separate user value from actual activity
* Productivity: paid vs unpaid work



The Woorti App — Experience survey

Trip
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worthwhileness

Comfort factors

& travel services
Productivity
Satisfiers, enablers
to a worthwhile Enjoyment
experience
Fitness

e Built-in vs add-on activities

Onboard
Activities

What exactly did you value doing?

Mark all that apply

=a

Reading /

Relaxing or Browsing or
social media writing
(pPaper)

sleeping

q p
Watching

Reading /

writing Listening to

(device) audio video or
gaming

.. - -
o 4e
oN
(m/;//«/ing Accom- e
uding pPanying Eating /
d/mkmg

bho,
Piione) someone

Ability to
engage in a
worthwhile activity
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Trip
worthwhileness

Comfort factors Onboard

. Activities
& travel services

Productivity
What factor(s) made your time
Lo .. feel Wasted (-) Worthwhil
Satisfiers, enablers : Ability to (yz e
. njoyment engage na Unfold and mark all that apply
to a worthwhile worthwhile activity )
experience : T
Fitness

Cetting there

While you move

* Long list of possibilities ..

Com
fort and Pleasantness

* Getting there
- @+

* Everything about (cognitive, physical or emotional)
efforts in figuring out how to get there

Othe/' /JE’O,O/e

* Comfort and pleasantness
* Factors helping to get things done or enjoy the ride

Privac 3%
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* All trips reported from May 1st to July 30", Woorti 1.0.x

* Full dataset: 14146 trips, 31571 trip legs, 650 respondents
* Female: 249 users, 4809 trips, 8771 trip legs
* Male: 400 users, 8873 trips, 16878 trip legs

* Basic data cleaning (outliers, duplicates, etc.)
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Mode share - time
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* From door-to-door perspective,
walking is highest mode share

* Mode share is calculated by time,
and walking is both a common
‘last mile” mode as well as a main
mode

e Car dominates (46% if walking is
removed)

* High mode share for cycling
modes likely due to young 0
average age of sample so far
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Mode share — time, by gender | o0 ?

Private Motorised
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Female Male

1

® Public transport  m Active/Semi-active » Private motorised

90%
80%
70%
60%
50%

40%
30%
20%
—
0% F—r—

Car driver Car passenger Car other

mFemale m Male

—
Active / Semi-active

Bicycle Walking

* At first glance, mode share by
gender is similar but ...

* Prejudice or injustice? Oteracve

m Female mMale
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* Almost half of kilometres
travelled are by car *
8
* In kms travelled, females use 5 % ‘
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subway . 344
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carPassenger

bicycle . 321
other I 1.86
busLongDistance I 1.59
motorcycle I 115

» Public transport = Active/Semi-active » Private motorised
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Mode share — CO2

e Car and plane form the bulk .
of carbon emissions across
modes (>85%) .

* Males have a higher carbon ; o
footprint (56% vs 43%) : :

S

CO2 share - Male vs Female - normalised
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Cumulative distances - bike

Percentage of legs

100

Cumulative distribution function of leg distances for bicycle - All users
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Institute for Transportation & Development Policy (ITDP). (2015). A Global High European Commission. (2017). Strategic Transport Research and Innovation
Shift Cycling Scenario: The Potential for Dramatically increasing Bicycle and E- Agenda (STRIA) - Transport Infrastructure Expert group report. Retrieved from
bike Use in Cities Around the World, with Estimated Energy, CO2, and Cost https.//ec.europa.eu/research/transport/index.cfm ?pg=policy&lib=goals

Impacts. Retrieved from https://www.itdp.org/wp-
content/uploads/2015/11/A-Global-High-Shift-Cycling-Scenario Nov-2015.pdf
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eBike, bicycle, walking

n
=}

Average assessment

=
[

=
=]

e Car driver, bus and
subway rate lowest

o
(&)

* Train and car passenger
are similar

o

(=)
bicycle
walking
train
other

—
@
E
e
=
[
8

electricBike
carPassenger



Value of travel time

* The scaleis0-2
* Top fun:
* eBike, bicycle, car passenger

* Top fitness:

* bicycle, eBike, and (much
lower) walking

* Top personal productivity:
* Trains

* Work productivity .. not that
important in our sample

Transport mode

f£omme N S

Paid Work, Personal tasks, Enjoyment, and Fitness values per top-10 modes on average - All users

12
walking 0.16
tram 0.16
1.0
train 0.19
subway 0.1 08
intercityTrain 0.21
-06
electricBike 0.18
carPassenger 0.25
-0.4
car driver 027
bus 0.14 02
bicycle 0.16 0.36
= % = »
£ 2 g 2
:'5‘ = ._gl t_ul
o £ g
&

worthwhileness elements
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Percentage of legs for the top-5 negative factors for walking

Experience factors - Walking

Percentage of legs for the top-5 positive factors for walking
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Limitations and challenges
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e Bias bias bias ..

 Sample size and population: people with ICT capabilities only, more
cyclists than ‘normal people’, etc.

* Remaining ambiguities in the very short app-based survey questions
* When aggregating, risk of saying anything and nothing
* Attitudes and expectations more important than sociodemographics?

= Quantitative data does not allow getting back to users to
understand why they answered what they answered
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From travellers perspective, the travel experience matters
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* Understand better the type of value travellers can gain
* Fitness, enjoyment, personal or work productivity

e Understand better the causes for a better travel experience
 Comfort and other factors

* Understand better the effects of a better travel experience
* Worthwhile activities, including the trip itself

Ssaull4

- And therefore, provide transport planners with empirical
evidence on how to improve transport services
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Implications for policy-makers
In summary

@MoTiV_Project

* Challenge the conventional cost & benefit analysis

assumption that all travel time is wasted better

travel

] o . _ _ Improvement
* Provide empirical evidence on the importance of =~ ®®PeHence in the efficient
the travel experience for travellers “Sr;‘a){et('j”gg

travel

- And therefore, open up the possibility for future
transport investment to balance between
increasing travel speeds or increasing the quality >
of travel Faster

door-to-door
travel time

— ISO curves




Implications for researchers
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In summary

* Conventional transport
assessment tools based on
monetary value of travel time
have a blind spot: fairness

* Priority is given to
* Work-related productivity only
- Male commuters and car drivers

* Embedded injustices in the
transport system

—>Need for Feminist theory in
transport transition research to
uncover ‘systems of oppression’

@MoTiV_Project

Damn those
bike paths and
bus lanes

taking all the

pla.n,eo 21
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Expected research contribution
and focus areas (in red) N~ \ @MoTiv_Project

n_— 2 =

Door-todoortime  To explore how the choice of modes and route 5 Time 12 Travel activities To explore how VTT is influenced by the range and Comfort,
influenced by the doortodoor travel time and diversity of activities while travelling. pro-social
experiance.

13 Smartphone-based To explore how VTT is influenced by smartphone apps Comfort
2 Reliable door-to- To explore how VTT is influenced by the reliability of the Time activities and the time spent on them.
door time planned travel choice.
= ) S ) ) 14 Value of travel To explore how VWTT is influenced by the perceived Comfort
3 S Trip planningtime  To explore how fime spent on travel planning and Time activities worthwhileness of a trip leg.
'Z a preparations impacts travel choices and VTT.
- g5 — — = e ed b e — 15 Travel comfort To explore how VTT is influenced on the perceived Comfort
] e COnsErain O explore now s Influenced Dy perceved hard time  Time factors comfort of the locations or while travelling.
g
= constraints. _ g
@ ] _ z - o
5 Acceptable travel To explore how VTT is influenced by the acceptable travel Time 16 E Eg = e T_G Ex;_:blure_ hqw B ]
time fime. = 2 for comfort vibration, jerkiness and shocks.
6 Travel time To explore how dosely the Travel Time Budget (TTB) Time 17 Tra_n_s-fer and _ To explore how comfortable transfer and waiting times Comfort
budgets matches with a constant 70+-10 minutes per day after walting experience _ are.
factoring in time considered worthwhile. 18 Traveller needsand To explore how the choice of travel speed is influenced  Cost, safety
7 w  Trips purposes To investigate the urgency and importance of activities All equity by the user's demographic characteristics.
Z P ; :
S e LI 19 Attitudes towards  To explore how VTT is affected by the traveller's attitude Well-being,
8 2 Diversity of To explore how the amount of worthwhile time is Comfort mobility and time  about transport modes and time. curiosity,
g location activities influenced by the range and diversity of activities at the prestige,
E destination or locations on the way. pro-social
9 E Modal distances To explore how many urban trips are short distances. Safety, Well-
being . .
_ — For more details on the MoTiV conceptual framework
10 ofl Proportion of To explore how VTT is influenced by the share of Comfort q 9 .
T § worthwhile time worthwhile travel time out of total travel time. beh|nd the researCh hypOtheSIS see DE“VerabIe 21
ey — . - : . . :
11 ﬁ. Unwanted efforts To explore how VTT is influenced by physical, cognitive or  Comfort https://mot|vprOIect.eu/prOIect_resuIts/dehverabIeS.htmI
o emotional effort related to the travel.
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