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Door-to-door service or fare?

Analyzing travelers’ choice for ridepooling services
with the help of Conjoint Analysis
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The urban transport system is changing!




DLR.de + Chart 3 > MoViCi > Kdnig, Bonus, Grippenkoven > Door-to-door service or fare? « 19.04.2018

Ridehailing, Ridesharing, Ridepooling?

Ride request of travelerl Riderequest of traveler2  Matchedride requests
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Ridepooling
Demand-responsive
transport based on
matching of rides
Pooling algorithm
determines route
p.e. Via, Kutsuplus
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The benefits of ridepooling

Alonso-Mora et al. (2017).

2,000 ridepooling vehicles (15% of nowadays Manhatten’s taxi fleet) with
capacity of 10 passengers can serve 98% of the demand within a mean
waiting time of under 3 min

International Transport Forum (2015):

Table 6. Summary of main indicators with the variation of the presence of private cars

Aggregate Indicators 0% private cars 20% private cars 40% private cars 60% private cars
Active fleet si
Ve Tiest size 2.80% 2.6% + (20%) 2.4% + (40%) 2.2% + (60%)
(Sh. Taxis + priv. cars)
‘oes rel. to current 26% / 39% 28% [ 41% 30% / 42% 33% / 45%
(Sh Taxi / Taxi-Bus)
WEM (weighted) peak-hour B3% 75% B7% Q8%
C0O2 emissions Sb%e 75% 86% Q7%
% parking space released BT % T7% S8% 38%

Source: ITF - International Transport Forum (2015), p. 50
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Research questions

Which service characteristics affect the travellers perception of
attractiveness of a ridepooling system?

« Recurring factors that affect bus service quality from the passengers'
hersenective like reliabilitv and frecauencyv (Jianrona. Wei & Bina. 2011: De

Which service characteristics are most important to the users: short walking
distances to pick-up point or fare?

CUOCU AaArmu Q'JCCU Ul IJUUI\IIIH, Cuoy [ 4 v e 2w (A\JUCOOIUIIILy UT IMTTITUTTTTAAUTVUT

(Ambrosino, Nelson & Romanazzo, 2003) are based on phone-booking
services in rural areas and thus are less flexible and dynamic

How do sociodemographic characteristics affect appraisal of the
ridepooling‘s service characteristics?
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Methods

« Conjoint Analysis is a stated preference method to examine the importance of product
characteristics based on the decomposition of the overall utility to part-worths

» Relevant attributes and levels were elicited through a qualitative process based on a
literature review and a focus group

Levels
Attributes
Level 1 Level 2 Level 3 Level 4
Time of booking 5 min 10 min 30 min
Walking distance Om 300 m 500 m

Shift of departure + 0 min +10min | +20min

Travel tume 10 nmun 20 mun 30 min
Information
" none few many
provision
Fare 2.50€ 3.00€ 3.50€ 400€
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Methods
Choice sets and scenarios

 Creation of 24 choice sets based on orthogonal design
» Scenario of 5 km ride to the city center

Alternative 1 Alternative 2
Walking distance: 300m Walking distance: Om
Fare: 2,50€ Fare: 3,50€
Shift of departure: +20min Shift of departure: +0min
Travel time: 10 min Travel time: 20 min
Information: many Information: many
Time of booking: 30 min Time of booking: 30 min
O O

None of these

Example of a choice set
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Methods

Sample description

 Original dataset with N = 521
» Target group: adult city dwellers (N = 237) living in cities > 100.000 inhabitants

* Mean age of 43.5 years (SD = 16.5 years)

Gender Employment status
4 (2%) 0 20 40 60 80 100
B men
B women
missing

m full-time job M part-time job
B in education M retired
m unemployed/off work B missing
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Results

1) Estimating part-worths

« Data analysis with Cox-regression in
SPSS (Backhaus, Erichson &
Weiber, 2015)

Unsj
= ASC + 3Fare + W alking distance

+ 8Time of Booking + 3Shift of departure
+ BTravel time + RInformation + eyg;
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Attribute Attribute level Regre's'sion p-value
coefficient
Fare_2.50€ 1.581 .000
Fare Fare_3.00€ 0.979 .000
Fare_3.50€ 0.651 .000
Fare_4.00€ 0.000
Walking distance_Om 1.114 .000
Walking distance Walking distance_300m 0.700 .000
Walking distance_500m 0.000
Time of booking_5min 0.069 .294%
Time of booking Time of booking _10min 0.078 .164*
Time of booking _30min 0.000
Shift of departure_+0min 1.022 .000
Shift of departure Shift of departure _+10min 0.078 .000
Shift of departure _+20min 0.000
Travel time_10min 1.151 .000
Travel time Travel time_20min 0.604 .000
Travel time_30min 0.000
Information_none -0.925 .000
Information Information_few -0.402 .000
Information_many 0.000
None-of-these -1.645 .000

* Not significant
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Results
Analyzing probabilities of choice

Alternative 1 Alternative 2
Walking distance: 300m Walking distance: Om
Fare: 2,50€ Fare: 3,50€
Shift of departure: +20min Shift of departure: +Omin None of these
Travel time: 10 min Travel time: 20 min
Information: many Information: many
Time of booking: 30 min Time of booking: 30 min
<35 Jahre prob(1]2,3) = 59,0% prob(2|1,3) = 40,6% prob(3|1,2) = 0,3%
>60 Jahre prob(1]2,3)= 35,8% prob(2]1,3) = 63,8% prob(3|1,2) = 0,4%
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Results

1) Estimating part-worths

« Data analysis with Cox-regression in
SPSS (Backhaus, Erichson &
Weiber, 2015)

Unsj
= ASC + 3Fare + W alking distance

+ 3Time of Booking + 3Shift of departure
+ BTravel time + RInformation + eyg;

2) Determining attribute importance

» Importance represented by range of
levels divided by sum of ranges
across attributes (Hair et al., 2010)
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Attribute Attribute level Regre"s'sion p-value
coefficient

Fare_2.50€ 1.581 .000
Fare Fare_3.00€ 0.979 .000

Fare_3.50€ 0.651 .000

Fare_4.00€ 0.000

Walking distance_Om 1.114 .000
Walking distance Walking distance_300m 0.700 .000

Walking distance_300m 0.000

Time of booking_5min 0.069 .294%
Time of booking Time of booking _10min 0.078 .164*

Time of booking _30min 0.000

Shift of departure_+0min 1.022 .000
Shift of departure Shift of departure _+10min 0.078 .000

Shift of departure _+20min 0.000

Travel time_10min 1.151 .000
Travel time Travel time_20min 0.604 .000

Travel time_30min 0.000

Information_none -0.925 .000
Information Information_few -0.402 .000

Information_many 0.000

None-of-these -1.645 .000

* Not significant
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Results

Relative importance in %

30

Relative importance of ridepooling service attributes (N =237)

27.32

Fare Walking distance Booking time Shift of Travel time Information
departure provision

Ridepooling service attributes
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Results
Relative importance of ridepooling service attributes according to age
B Younger respondents (< 35 years, n =95) [ OIlder respondents (> 60 years, n = 43)
35 32.43
30.14
30
P 2
.g 5 23.20 22.43
(8]
c
S 20 -
] 16.78
Q.
E 15 13.93
¢ 12.02 12.79 12.18
< 10 - .
o
5.82
5 4.69 o
0 T T . T T T 1
Fare Walking distance  Booking time Shift of Travel time Information
departure provision
Ridepooling service attributes
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Derived recommendations for policy, city planning and
transport authorities (1/2)

» Walking distance to the pick-up points of the ridepooling service should be as
short as possible, especially in city districts with high average age. If possible,
a door-to-door service should be offered.

* In order to secure small shifts of departure, transport agencies should aim to
provide a high availability of vehicles, especially in areas with high demand.

» Avoid excessive travel times by limiting the maximum detour to an acceptable
level
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Derived recommendations for policy, city planning and
transport authorities (2/2)

* It should be possible to use monthly tickets and student tickets for the ridepooling
system. In this way, the integration of the ridepooling service in the fixed-
scheduled transport could be facilitated.

* Provide clear and comprehensive information in real time on departure and
arrival time as well as route.

* Inform prospective users about the service concept and system inherent
operational aspects like the shift of departure and the prolongation of travel time
that represent a usual state and should be communicated as such.
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Summary and outlook

Door-to-door-service or fare?
Elderly prefer door-to-door service while younger users are more attentive to low prices

Further research needs:

« Maximum detour accepted by travelers

* Incentives for increasing travelers willingness to share rides, like
monetary incentives (p.e. MyTaxi; Betzholz, 2017) or gamification

» Quality and quantity of information necessary to increase travelers’
feeling of control over the system

Option 1 Option 2

1' i g
e / i -

= \ ’--_""’.f

Yozales ! (&%) x.xx
% J 2
A—B 12 min




DLR.de « Chart17 > MoViCi > Kdnig, Bonus, Grippenkoven > Door-to-door service or fare? « 19.04.2018

References

Images

[1] DVG — Duisburger Verkehrsgesellschaft (2018). myBUS — holt dich App, bringt dich hin! DVG-Homepage https://www.dvg-duisburg.de/mybus/

[2] Smith, J. (2017). Alphabet considering $1 billion investment in Lyft: Report. ZDNet. http://www.zdnet.com/article/alphabet-considering-1-billion-investment-in-I
[3] Doll, N. & Tauber, A. (2014). Vor diesen hippen Mitfahrdiensten zittert die Bahn. Welt.de https://www.welt.de/wirtschaft/article129721188/Vor-diesen-hippen-Mitfahrdiensten-zittert-die-Bahn.html
[4] The Hustle (2018). Didi is dominating ridesharing in China — now they're dipping into their $9B of fun money. https://thehustle.co/didi-chuxing-invests-in-ai-research/

[5] Shared Mobility Center (2016). What Killed Kutsuplus? 3 Takeaways for Cities Pursuing Mobility-On-Demand http://sharedusemobilitycenter.org/news/killed-kutsuplus-3-takeaways-cities-pursing-mobility-demand/

[6] Agarwal, M. (2017). UberPool claims to have saved 936K litres of fuel in Mumbai in 1 year. https://inc42.com/buzz/uberpool-saved-936k-litres-fuel-mumbai/
[7] Frese, A. (2016). Fahrdienst Allygator startet Testphase in Berlin“ http://www.tagesspiegel.de/wirtschaft/verkehr-im-wandel-fahrdienst-allygator-startet-testphase-in-berlin/13956680.html
[8] Via Transportation (2017). Welcome to Via. We ride together. https://ridewithvia.com/

[9] Berliner Verkehrsbetriebe (2018). So schnell wie eine U-Bahn. So leise wie eine Tram. So gut erreichbar
wie ein Bus. http://www.berlkénig.de/

[10] Moia (2018). Moia Social Movement. https://www.moia.io/

[11] Lawler, R. (2014). With Lyft Line, Passengers Can Split Fares For Shared Rides. https://beta.techcrunch.com/2014/08/06/lyft-line/?_ga=2.249717125.2043796580.1522306982-989953702.1507785937
[12] Lawler, R. (2014). Uber Opens Up UberPool To All San Francisco Users. https://techcrunch.com/2014/09/02/uberpool-launch-for-real/

[13] Brien, J. (2017b). Mytaxi Match: Neue Ridesharing-App soll Taxifahren gunstiger machen. https://t3n.de/news/mytaxi-match-app-taxi-quenstiger-882544/

[14] Neumann, P. (2017): Projekt von BVG und Daimler: Das Mittelding zwischen Bus und Taxi heilt ,Berlkonig“, https://www.berliner-zeitung.de/29326660

[15] Community Transport Association (2017). The Future of Demand Responsive Transport. http://www.ctauk.org/UserFiles/Documents/The-Future-of-Demand-Responsive-Transport.pdf

[16] Arriva (2018). Arriva’s on-demand public transport service a success. https:/news.arriva.co.uk/news/arrivas-on-demand-public-transport-service-a-success

[17] Bridj (2017). Bridj Homepage. https://www.bridj.com/

Literature

Babar, Y. & Burtch, G. (2017). Examining the Impact of Ridehailing Services on Public Transit Use. https:/papers.ssrn.com/sol3/papers.cfm?abstract id=3042805
Clewlow, R., Mishra, G. S., & Center, P. E. E. (2017). Shared mobility: Current adoption, use, and potential impacts on travel behavior. In Annual Meetings of the Transportation Research Board, Washington DC.

Tirachini, A. & Gomez-Lobo, A. (2017). Does ridesourcing increase or decrease vehicle kilometers traveled (VKT)? A simulation approach for the case of Santiago, Chile. Working Paper. Econ Uchile Publications.
Jianrong, J.; Wei, D. & Bing, Z. (2011), Conjoint analysis based transit service quality research”. Journal of transportation systems engineering and information technology, 11, pp. 97-102

De Ofia, J.; De Ofia, R.; Eboli, L. & Mazzulla, G. (2013). Perceived service quality in bus transit service: A structural equation approach. Transport Policy, 29, pp. 219-226

Hensher, D.A. (1994). Stated preference analysis of travel choices: the state of practice. Transportation, 21(2), pp. 107-133

Ambrosino, G.; Nelson, J.D. & Romanazzo, M. (2003). ambrosino demand responsive transport service: towards . ENEA

Rao, V.R. (2014). Choice Based Conjoint Studies: Design and Analysis. In: Hair (ed) Applied Conjoint Analysis, Springer, Heidelberg

ITF - International Transport Forum (2015). Shared mobility. Innovation for Liveable Cities. Corporate Partnership Board Report. OECD. Paris, France

Alonso-Mora, J., S. Samaranayake, A. Wallar, E. Frazzoli and D. Rus (2017). On-demand high-capacity ride-sharing via dynamic trip-vehicle assignment. Proceedings of the National Academy of Sciences 114(3):
462-467.

Backhaus, K.; Erichson, B. & Weiber R. (2015). ,Auswahlbasierte Conjoint- Analyse®. In Backhaus, Erichson and Weiber (eds)., Fortgeschrittene Multivariate Analysemethoden. Springer Gabler, Berlin, Heidelberg,
pp. 175-292

Hair, J.H.; Black, W.C.; Babin, B.J. & Anderson, R.E. (2010). ‘Conjoint Analysis’. In: Multivariate Data Analysis. 7th Edition. Peasron Education, Harlow, England, pp. 341-414

DLR



https://www.dvg-duisburg.de/mybus/
http://www.zdnet.com/article/alphabet-considering-1-billion-investment-in-lyft-report/
https://www.welt.de/wirtschaft/article129721188/Vor-diesen-hippen-Mitfahrdiensten-zittert-die-Bahn.html
https://thehustle.co/didi-chuxing-invests-in-ai-research/
http://sharedusemobilitycenter.org/news/killed-kutsuplus-3-takeaways-cities-pursing-mobility-demand/
https://inc42.com/buzz/uberpool-saved-936k-litres-fuel-mumbai/
http://www.tagesspiegel.de/wirtschaft/verkehr-im-wandel-fahrdienst-allygator-startet-testphase-in-berlin/13956680.html
http://www.berlkönig.de/
https://www.moia.io/
https://beta.techcrunch.com/2014/08/06/lyft-line/?_ga=2.249717125.2043796580.1522306982-989953702.1507785937
https://techcrunch.com/2014/09/02/uberpool-launch-for-real/
https://t3n.de/news/mytaxi-match-app-taxi-guenstiger-882544/
https://www.berliner-zeitung.de/29326660
http://www.ctauk.org/UserFiles/Documents/The-Future-of-Demand-Responsive-Transport.pdf
https://news.arriva.co.uk/news/arrivas-on-demand-public-transport-service-a-success
https://www.bridj.com/
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3042805

DLR.de « Chart 18 > MoViCi > Kdnig, Bonus, Grippenkoven > Door-to-door service or fare? « 19.04.2018

Thank you for your attention!
Muchas gracias por su atencion!

Alexandra Konig

German Aerospace Center
Institute of Transportation Systems
alexandra.koenig@dir.de
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