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Access and egress / first and last mile
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Modelling

• Mode choice (PT main part)

• Mode choice (access and egress)

• Station choice (origin and destination)

• Time depending

• Bicycle depending
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Stam, B. (2018)
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Stated preference first/last mile
station Delft Campus

Torabi et al. 2019
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• Demand responsive transport

• Autonomous shuttles
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Usage and familiarity

Arendsen (2019)
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The bicyle and transit mode
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Minister Van Veldhoven:
“We hebben meer fiets, meer OV en meer brains nodig”

Fietsparkeercongres 2019
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Combining best of both worlds

Very Limited Door-to-doorAccessibility
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Potential Bicycle and Transit

• Improving access and egress

• Improving door to door mobility

• Enhanced Public transport design 
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Network design dilemma

Many stops
Short access, long in-vehicle time

Few stops
Long access, short in-vehicle time
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15

Benefits of station access by bicycle

 substantially less expensive (than car based access) 

 smaller parking footprint 

$40,000 (25,000 Euro) per car space$4,000 (2,400 Euro) per bicycle stored$1,000 ( 600 Euro) per bicycle stored
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Challenges
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Research objectives

Increasing modal share of sustainable transport (door-door)

1 To understand the bike and transit combination

Benefits

Users

Behaviour

Potential

2 To design optimal bike and transit transport

Routes, parking

Transit networks

Sharing facilities

Integrated design
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Research and design cycle

Observing and

analyzing
Data

Surveys

Trends

Pilots

Understanding
Theory and models

What if?
Models and tools

(Re)design
System

Networks

Control
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Modal share
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Melbourne
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2

1

Potential market for cycling as an access 
mode (Melbourne)

• 71% can ride a bicycle

• 57% have access to a private bicycle

• 43% interested if better cycling infrastructure was 
connected to the station

• 35% willing to use a public share bike to access 
station

Geoff Rose (2019)
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Shelat, S. et al. (2018). Analysis of the trip and user 
characteristics of the combined bicycle and transit mode. 
Research in Transportation Economics.
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Factors

• Think of 1 positive and 1 negative factor affecting the 

bicycle+transit combination

• Example from birth country

• Teams of 2 or 3
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39 FACTORS IN 8 GROUPS

1. Culture & attitudes towards cycling and rail

2. Characteristics cycle-rail users

3. Rail system

4. Train journey

5. Station typology

6. Region’s bikeability

7. Bicycle journey

8. Competition other modes

Van Mil, J.F. et al. (2018), Insights into factors affecting the 
combined bicycle transit Mode, CASPT conference, Brisbane
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Factors (1/3)
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Factors (2/3)
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Factors (3/3)
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Users

Shelat, S. et al. (2018). Analysis of the trip and user 
characteristics of the combined bicycle and transit mode. 
Research in Transportation Economics.
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Catchment areas

Train

Bus, tram, metro

0.7 km

1.5 km4.0 km

2.7km

Shelat, S. et al. (2018). Analysis of the trip and user 
characteristics of the combined bicycle and transit mode. 
Research in Transportation Economics.
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Impact of PT quality on catchment areas

Brand, J., et al. (2017), Modelling Multimodal Transit Networks; 
Integration of bus networks with walking and cycling, MT-ITS 
Conference Napoli.
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Reasons not to cycle?

Rijsman et al. (2019)
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Station choice
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Reasons to chose further stop

Rijsman (2018)



35Challenge the future

Factors that have the most influence

The five strongest factors are used for the choice 
experiment:

– Bicycle travel time
– Train travel time
– Transfer time (time needed to park a bike and walk to 

the platform)
– Directness (number of transfers in train trip)
– Costs of bicycle parking
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Impact of factors –

Choice experiment

269 respondents
Van Mil, J.F. et al. (2018), Insights into factors affecting the 
combined bicycle transit Mode, CASPT conference, Brisbane
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Transfer
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Shared bikes
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[Boor et al. (2019)]
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Van Waes et al. 2018

> 1600 schemes operating 
391 others are under construction in more than 50 countries 
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Boor, S. (2019) 
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4 generations of bike sharing

1st generation 

• 1965, in Amsterdam: White Bikes

• Regular bikes

• Free

• The program collapsed within days.

2nd generation

• 1991-1993 Denmark 

• Specially designed for intense utilitarian use with solid rubber 

tires and wheels with advertising plates, 

• Coin deposit.
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4 generations of bike sharing
3rd generation 

• Bikeabout 1996, Portsmouth University, England

• Magnetic stripe card 

• Variety of technological improvements:

• Electronically-locking racks or bike locks

Telecommunication systems

Smartcards

Mobile phone access

On-board computers.

• 2003: Velo’v: 1,500 bikes in Lyon

• 2007: Paris Vélib: 7,000 bikes -> 23,600 bikes

• New programs in Brazil, Chile, China, New Zealand, South 

Korea, Taiwan, and the U.S
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4 generations of bike sharing

4th generation

• Dockless bikes

• 2008-2013: China, Germany, US, 

• 2015: Ofo and Mobike, China. 

Integration of mobile payment and GPS tracking 

technology 

• 2017: Obike, Singapore

LimeBike, United States

Gobee Bike, Hong Kong
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OV Fiets (PT-Bike)

• Started in 2003

• Docked system

• 2003: 800 Bikes ;    100,000 trips

• 2017: 14.500 bikes ; 3,200,000 trips

• 3.2 million trips in 2017

• 300 locations in NL



46Challenge the future

Kager R. (2018)
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Kager R. (2018)
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Kager R. (2018)
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Bike sharing China

• 2005: Started in Beijing 

• 2008: first dockless bike sharing system in Hangzhou with 
2800 bikes

• 2016: > 400 cities operating docked bike-sharing
> 890,000 bikes in 32,000 stations
> 20,000,000 users. 

• 2017: 23 million dockless shared bikes
50 million orders per day
>106 million registered users
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Pros and cons
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Modal shift?

Ma et al. (2020)
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Future: 5th generation?

Peer-peer bike sharing

Correia et al. (2018) 
5-20% reduction
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Conclusions

• Bike and PT combines benefits of both

• Potential to improve door to door services

• Potential for enhanced quality and efficiency of PT

• Relatively new research area

• Many knowledge gaps

• Challenging: data acquisition and analysis

• To do: Part 2: (Improving) integrated design -> models to 

support design
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Basic: Brightspace

Additional: Brightspace

Brand, J., N. van Oort, B. Schalkwijk, S. Hoogendoorn (2017), Modelling Multimodal Transit 
Networks; Integration of bus networks with walking and cycling, MT-ITS Conference Napoli.

Correia et al. (2018), Potential of peer-to-peer bike sharing for relieving bike parking capacity 
problems at railway stations 

Shelat, S., R. Huisman, N. van Oort (2018). Analysis of the trip and user characteristics of the 
combined bicycle and transit mode. Research in Transportation Economics.

Ma, X, Y. Yuan, N. van Oort, S. Hoogendoorn (2020), Investigating Impact of Bike-sharing 
Systems on Modal Shift: A Case Study in Delft, the Netherlands, Journal of cleaner production

Rijsman et al. (2019). Walking and bicycle catchment areas of tram stops: factors and 
insights. MT-ITS conference

Reading material

Van Mil, J.F.P., T.S. Leferink, J.A. Annema, N. van Oort (2018). Insights into factors 
affecting the combined bicycle-transit mode. CASPT conference, Brisbane.



55Challenge the future

N.vanOort@TUDelft.nl

D.Ton@TUDelft.nl

More publications:

http://nielsvanoort.weblog.tudelft.nl/

www.smartPTlab.tudelft.nl

Questions / Contact  

mailto:N.vanOort@TUDelft.nl
mailto:D.Ton@TUDelft.nl
http://nielsvanoort.weblog.tudelft.nl/

