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Smart Cities .. for people

ÅGap: no attempt to collect data on ǘǊŀǾŜƭƭŜǊǎΩsatisfaction while in transport

KitchinΣ wƻōΦ нлмоΦ ά¢ƘŜ wŜŀƭ-Time CityΚ .ƛƎ 5ŀǘŀ ŀƴŘ {ƳŀǊǘ ¦ǊōŀƴƛǎƳΣέ ƴƻΦ bƻǾŜƳōŜǊ нлмоΥ мς14. https://doi.org/10.1007/s10708-013-9516-8

https://doi.org/10.1007/s10708-013-9516-8
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aŜŀǎǳǊƛƴƎ ǘǊŀǾŜƭ ǘƛƳŜ άǇǊƻŘǳŎǘƛǾƛǘȅέ

Hensherformula
Åp = average amount of time spent working while travelling 

Åq = relative productivity of work done while travelling compared with in the office

p = 0.02 ς0.22

p = 0.03 ς0.17

p = 0.07 ς0.36

p = 0.11 ς0.46
(new: 0.30 ς0.57)

q = 
0.89 ς1.15

q = 0.99 ς1.02

q = 0.83 ς1.26

q = 0.90 ς1.20

²ŀǊŘƳŀƴΣ aŀǊƪΣ ŀƴŘ DƭŜƴƴ [ȅƻƴǎΦ нлмсΦ ά¢ƘŜ 5ƛƎƛǘŀƭ wŜǾƻƭǳǘƛƻƴ ŀƴŘ ²ƻǊǘƘǿƘƛƭŜ ¦ǎŜ ƻŦ ¢ǊŀǾŜƭ ¢ƛƳŜΥ LƳǇƭƛŎŀǘƛƻƴǎ ŦƻǊ !ǇǇǊŀƛǎŀƭ ŀnd CƻǊŜŎŀǎǘƛƴƎΦέ 
Transportation 43 (3): 507ς30. https://doi.org/10.1007/s11116-015-9587-0

https://doi.org/10.1007/s11116-015-9587-0
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The bigger picture

Å²Ƙȅ άǿƻǊǘƘǿƘƛƭŜ ǘƛƳŜέ ƛƴǎǘŜŀŘ ƻŦ άǇǊƻŘǳŎǘƛǾŜ 
ǘƛƳŜέΚ

Åvǳŀƭƛǘȅ ƻŦ ƭƛǾƛƴƎ ƛǎ ƴƻǘ ƻƴƭȅ ŀōƻǳǘ άŜŦŦŜŎǘƛǾŜέ ŀƴŘ 
άǇǊƻŘǳŎǘƛǾŜέ ǳǎŜ ƻŦ ǘƛƳŜ

ÅbŜŜŘ ǘƻ ŜȄǘŜƴŘ άǘƛƳŜ ŀƴŘ Ŏƻǎǘ ǎŀǾƛƴƎǎέ ƻōƧŜŎǘƛǾŜ 
with other relevant dimensions and indicators of 
value

ÅLiveableSmart City Transition: enhance 
ǇŜǊŎŜƛǾŜŘ ŀƴŘ ŜȄǇŜǊƛŜƴŎŜŘ άǉǳŀƭƛǘȅ ƻŦ ǘƛƳŜέ 
for higher quality of life (QoL)

EURper person-hour

Commu
ting/ 

Leisure/
Other

Work/ 
Business 

trip

Travel time 12.14ϵ 51.64ϵ

Delays (bicycle, car) 18.21ϵ 77.45ϵ

Delays (public transport) 36.42ϵ 154.91ϵ

Waiting Time 24.28ϵ 103.27ϵ

Transfer time 18.21ϵ 77.45ϵ

Example of monetary travel time values used by the Danish ministry of Transport (2018 values).
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¢ǊŀǾŜƭ άǿƻǊǘƘǿƘƛƭŜƴŜǎǎέ
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ÁSmartphone-based data collection via the Woorti app
ÁFocus on the individual travel experience

ÁTarget

ÁMinimum 5.000 valid samples in 10 EU countries

ÁActive app use for minimum 14 days, 1 trip / day survey

ÁMultimodal

ÁRelease of Open Dataset at the end of the project

App

General approach
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1. User profile: onboarding data, socio-geo-demographics

2. Mobility layer: automatic detection of start and end of 
trips and transport modes

3. Experience layer: trip purpose(s) and worthwhileness 
assessment

4. Dashboard and mobility coach: to feed data back to users

5. Survey feature: to collect additional information

App

The Woorti app ςbasic architecture
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Design challenges: Look and feel

ÅΨWoortiΩ Ґ ŎƻƴǾŜȅ ŎƻƴŎŜǇǘ ƻŦ ǿƻǊǘƘǿƘƛƭŜ ǘǊŀǾŜƭ ǘƛƳŜ

ÅLanguage and color
ÅOrange intentionally fresh, youthful, creative and 

adventurous

ÅBrown added to give a holistic, organic, simple and honest 
feel to the app 

ÅAim to appeal to a wide range of travelers across 
generations and socio-geodemographic profiles
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Worthwhile Travel Time in MoTiV
Meoi }ÄÉÆ nÄÉÆÂi} 

ÈÄÆËlÈlm¸i:

YÊmÂk ËÆe×i¸ Ëm¿i ËÄ 

kiË ËlmÂkÊ hÄÂi, ÂÄË 

ÄÂ¸} jÄÆ ÈÄÆo ÄÆ 

ÊËÉh}, fÉË e¸ÊÄ 

ÅiÆÊÄÂe¸ ËlmÂkÊ ¸moi 

¿eÂekmÂk lÄ¿i ÄÆ 

je¿m¸} ÊËÉjj¥
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Worthwhile Travel Time in MoTiV

EÂnÄ}¿iÂ

ËRi¸e|mÂk ÄÆ le×mÂk 
jÉÂ; ËeomÂk Ëm¿i ËÄ 

¸mÊËiÂ ËÄ ¿ÉÊmg, ÆiÊË 

ÄÆ ¿ihmËeËi; 

iÂkekmÂk mÂ ÊÄgme¸ 

¿ihme; ÄfÊiÆ×mÂk Ëli 

ÊÉÆÆÄÉÂhmÂkÊ¥

Meoi }ÄÉÆ nÄÉÆÂi} 

ÈÄÆËlÈlm¸i:
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Worthwhile Travel Time in MoTiV

FmËÂiÊÊ

[liÂ }ÄÉ Èe¸o, g}g¸i 

ÄÆ i×iÂ ÆÉÂ ÄÂ }ÄÉÆ 

ËÆe×i¸Ê, }ÄÉ²Æi kiËËmÂk 

i|iÆgmÊi eÂh oiiÅmÂk 

mÂ ÊleÅi. 

Meoi }ÄÉÆ 

nÄÉÆÂi} 

ÈÄÆËlÈlm¸i:
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Design challenges: Trip purposes

ÅTraditionally: purpose at destination determines leisure vs work trip which 
determines the value of (wasted) travel time
ÅBut latest research shows that most people would take travel time reductions as leisure 

time, not worktime!

ÅAlso  trip can consist of many purposes, with anchor and secondary purposes
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Design challenges: Trip purposes

ÅάaŀǊƪ ŀƭƭ ǘƘŀǘ ŀǇǇƭȅέ
ÅNot based on activity or location, but simplified

ÅYet keep compatibility with existing surveys

ÅTime constraint:
Åά5ƛŘ ȅƻǳ ƘŀǾŜ ǘƻ ŀǊǊƛǾŜ ŀǘ ŀ ǎǇŜŎƛŦƛŎ ǘƛƳŜέΚ όȅŜǎκƴƻύ

ÅNewness:
ÅάIƻǿ ƻŦǘŜƴ Řƻ doȅƻǳ ƳŀƪŜ ǘƘƛǎ ǘǊƛǇΚέ όwŜƎǳƭŀǊƭȅΣ 

Occasionaly, First time)
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Design challenges: Trips and trip legs

Å²Ƙŀǘ ŀ ǘǊƛǇ ΨƛǎΩ Ŏŀƴ ōŜ ŎƻƴǘŜƴǘƛƻǳǎΧΦ

ÅDesign decisions
ÅA stop at a location for < 30 min = transfer

ÅA stop > 30 min = destination = end of the trip

ÅOne trip leg = one single mode

ÅTrip legs can be merged or split

ÅTrip leg modes are automatically detected but must be 
validated
ÅIn practice the self-learning algorithm can only distinguish 

between rail, bus, car, cycling or walking (max 60% accurate)
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Design challenges: Transport modes

ÅOnboarding: preferred modes

Å3 categories of modes

ÅΧ ŀƴŘ ȅŜǎΣ ǿƘŜŜƭŎƘŀƛǊ ƳŀǘǘŜǊǎ
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Design challenges: Worthwhileness
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Design challenges: Worthwhileness

1. /ŀǇǘǳǊŜ άŦŜŜƭƛƴƎέ ƻŦ ǘǊƛǇ ŀǎ ŀ ǿƘƻƭŜ όƳǳǎǘ ŎƻƭƭŜŎǘ ǎƻƻƴ ŀŦǘŜǊ ǘǊƛǇ ƛǎ 
completed) 

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



www.
motivproject.eu

@MoTiV_Project

Design challenges: Worthwhileness

ÅHow to account for counter-ǇǊƻŘǳŎǘƛǾŜ ƻǊ ΨǳƭǘǊŀΩ-productive time?
Å[ƛƪŜǊǘ ǎŎŀƭŜ ƛǎ ƭƛƳƛǘŜŘΧ
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Design challenges: Travel activities
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Design challenges: Travel activities

ÅΨ.ǳƛƭǘ-ƛƴΩ Ǿǎ ΨŀŘŘ-ƻƴΩ ŀŎǘƛǾƛǘƛŜǎ

ÅSeparate value of activity vs actual activity

ÅValue may with journey purpose

ÅNuance with paid vs unpaid work

ÅRelevance for operators
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Design challenges: Experience factors
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Design challenges: Experience factors

ÅExplanatory causes for worthwhile time

ÅWhen to ask? Onboarding, trip or trip leg?

ÅHow to ask? Noisy vs quiet, or Noise level?

ÅExhaustive list can be long, .. and hard to categorise

ÅGetting there
ÅEverything about (cognitive, physical or emotional) efforts 

in figuring out how to get there

ÅComfort and pleasantness
ÅFactors helping to get things done or enjoy the ride
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Design challenges: gaps (in grey)
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Other known research and UI gaps

ÅTrip satisfaction scale (lousy <-> great) may be too rudimentary
ÅLiterature recommends to cover affective (bored <-> enthusiastic, stressed <-> 

calm, .. ) and cognitive (travel did not work out well <-> worked out well) 
aspects (up to 9 dimensions!)

ÅExperience factors too complex, requiring redesign

ÅAttitudinal factors and profiles not yet fully developed

ÅRole of ICT in a worthwhile experience not explicitly captured
ÅThe rate of increase of Willing-to-pay to save time is growing slower than GDP
ÅICT increasingly used for complex trip-chaining across modes
ÅCircular effect: users who expect to put their travel time to use bring ICT along

ÅLittle explicit focus on the role of transfers
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Key take-aways

ÅAssessing the perceived value of travel time is complex
ÅNo single perfect approach

ÅInterdisciplinary challenge

ÅNeed to achieve optimal balance among many conflicting requirements
ÅUsability

ÅImplementability

ÅClarity

ÅPrecision

ÅComprehensiveness

ÅWe welcome your ideas and best practices for Woorti v2.0!

ÅRespondent psychology

ÅData collection requirements

ÅQualitative vs quantitative

ÅAssumed causal chains

Åwƛǎƪ ƻŦ ōƛŀǎŜǎΧ
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Mentimeter

Live survey: https://www.menti.com/nt7gnippf5

and you can see the results here

https://www.mentimeter.com/s/4592e2f89212c279ec6e557a079af422/
5be52ad38014

https://www.menti.com/nt7gnippf5
https://www.mentimeter.com/s/4592e2f89212c279ec6e557a079af422/5be52ad38014
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Valuable urban travel experiences?
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Retrofitting road infrastructure
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Politics of space
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Transition towards a new, sustainable 
urban and mobility systems

ÅMore 
environment
-tally friendly

ÅLower 
carbon 
footprint

ÅLower space 
footprint

ÅBetter travel 
experience 
for users?

ÅBetter 
quality-of-life 
for citizens?
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Impact on impact assessment

RTT
Improvement

Faster
door-to-door
travel time

Better
travel
experience

ISO RTT curves

.ŀƴƛǎǘŜǊΣ 5ŀǾƛŘΣ ¸ŀƴƴƛŎƪ /ƻǊƴŜǘΣ aƻǎƘŜ DƛǾƻƴƛΣ ŀƴŘ DƭŜƴƴ [ȅƻƴǎΦ άwŜŀǎƻƴŀōƭŜ ¢ǊŀǾŜƭ ¢ƛƳŜ ςThe ¢ǊŀǾŜƭƭŜǊΩǎtŜǊǎǇŜŎǘƛǾŜΦέ Lƴ ¢ǊŀƴǎǇƻǊǘΣ {ǇŀŎŜ ŀƴŘ 9ǉǳƛǘȅΦ όCƻǊǘƘŎƻƳƛƴƎύΦ

Reasonable travel time:

ÅShift in transport planning

ÅBalancing quantify and quality

ÅTrade-offs between travel speed 
and travel experience

How to integrate into CBA?

ÅChallenge assumption of wasted 
time in transport?
ÅVTTS includes two types of time 

savings: quantity and quality of 
travel time, OR
ÅVTTS *not* a benefit



www.
motivproject.eu

@MoTiV_Project

.. is the transition fast enough?

άwŜŎŜƴǘ ǊŜǎŜŀǊŎƘ ǎǳƎƎŜǎǘǎ ǘƘŀǘ 
human societies will experience 
disruptions to their basic 
functioning within less than ten 
years due to climate stress. Such 
disruptions include increased 
levels of malnutrition, starvation, 
disease, civil conflict and war ς
and will not avoid affluent 
nationsΦέ
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.. is the transition fast enough?
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Publication roadmap

ÅThe experience of travel time, worthwhile or wasted? An 
interdisciplinary conceptual review and synthesis

ÅProductive, enjoyable or healthy use of travel time: using smart-phone 
based data to generate a modal worthwhileness index

ÅIntegrating the experience of travel in cost-benefit analysis: application 
of the worthwhileness index to three European transport cases and 
implications for appraisal

ÅTechnologypapers: AI, travel and mode detection learning algorithms..

ÅMode choice vs experience papers: focus on cycling, focus on gender 
equity, ..
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Unwantedefforts

Effort type Definition Example Intervention 

Physical Effort asked of and 

imposed on the body 

in undertaking travel 

Standing in a 
crowded bus 

Å wŜŘǳŎƛƴƎ ǘǊŀƴǎǇƻǊǘ ŎƻƴƴŜŎǘƛƻƴǎ ŀƴŘ ΨΩΩsmoothingΩΩ 
them by integrating the transport networks  

Å Improving comfort, e.g. seating, personal space, or by 
alleviating crowding or travel-sickness 

Å Improving travel services, e.g. accessibility for the 
mobility-impaired, or younger/older people  

Cognitive Mental focus that is 

needed to execute 

the journey 

successfully 

Noisy or 
attention-
demanding 
environment 

Å Improving the familiarity with the transport system 
Å Improving the ability to plan the journey effectively 
Å Reducing unwanted distractions  

Affective Emotional influence 

of undertaking the 

journey 

Stressful, 
unsafe or 
unreliable 

Å Improving the perceived security or pleasantness of 
travel 

Å Improving reliability 
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Trip Detection

ÅMobile sensor data are 
collected from device by 
app in background

ÅCombining GPS and 
accelerometer data to 
ŎƭŀǎǎƛŦȅ ŀ ǳǎŜǊΩǎ 
movement

ÅMany existing apps: 
MOVE, TravelVu, etc.

ÅMain challenge: battery 
ŎƻƴǎǳƳǇǘƛƻƴΧ


