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About WCTRS (World Conference on Transport
Research Society)
WCTRS (World Conference on Transport Research Society) started in Rotterdam in 1977 as
a forum of bridging transport researchers and practitioners.
Since then the Society has become a primary forum for such international exchanges in
transport; the World Conferences are the place where leading transport professionals from all
countries and areas convene to learn from one another. One unique role for the WCTRS is to
identify emerging issues and opportunities of a policy, managerial, or technical nature which
will influence transportation research, policy, management and education in future years. In
this way, the Society and the Conference intend to play a strong leadership role in bridging the
gaps between research and practice. The Society is multi-modal, multi-disciplinary, and multisectoral. The members span almost all aspects of transport research, planning, policy and
management. In general, the World Conferences will mirror this broad spectrum of interests.
WCTRS organizes the WCTR Conference every 3 years as the most important event of the
society. This is the largest meeting for transport researchers and professionals. At present
WCTRS has about 1500 members worldwide and runs two official journals published by
Elsevier; namely “Transport Policy” and “Case Studies on Transport Policy”.
More information can be found at the official WCTRS website:
https://www.wctrs-society.com/about-wctrs/

What are Special Interest Groups (SIGs)?
WCTRS encourages a continuous exchange between experts all over the world. In order to
facilitate this exchange of ideas between researchers interested in the same topic area,
Special Interest Groups (SIGs) have been created. To allow proper organisation and
orientation, the WCTR is currently structured into nine topic areas which include a total of 39
session tracks. In the conferences, each session track will consist of a series of sessions,
each featuring several presentations. Poster sessions will be related to the defined session
tracks. The SIGs manage one or more session tracks, but additionally they have a continuous
scientific exchange in SIG meetings, helping organise seminars all over the world in
cooperation with other international organisations.
The nine currently specified topic areas are:
A. Transport Modes: General
B. Freight Transport and Logistics
C. Traffic Management, Operations and Safety
D. Activity and Transport Demand
E. Transport Economics and Finance
F. Transport, Land Use and Sustainability
G. Transport Planning and Policy
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H. Transport in Developing and Emerging Countries
I. Infrastructure Design and Maintenance
It is important to note that there are some cross-disciplinary topics in WCTR which are
covered by several topic areas.
Public Transport, for example, is addressed in Topic Area A (papers related to air transport
and rail transport), Topic Area C (papers related to operation, management and control of
public transport systems), Topic Area D (papers related to travel behaviour and demand
models for public transport), Topic Area G (papers related to planning and policy), and also
Topic Area H (papers related to Developing and Emerging Countries).
Human Factors, another example, are also addressed in several topic areas, e.g. in Topic
Area D (papers related to mobility behaviour), in Session Track C4 “Traffic Safety Analysis
and Policy” (papers related to traffic safety), and others.
Environmental issues and sustainability are specifically addressed in Topic Area F, but
such papers might also be allocated to those session tracks in line with the papers´ main
focus and its specific field of application.
The Society will introduce new session tracks and even topic areas, once important emerging
themes are identified.

WCTRS special interest group on “National and Regional
Transport Planning and Policy” (SIG G2)
Objectives
The SIG G2 was founded in the year 2015. The aim of this Special Interest Group (SIG) on
National and Regional Transport Planning and Policy is to serve as a forum facilitating
discussion, communication and activities related to National and Regional Transport Planning
and Policy worldwide.
SIG G2 provides planning and policy for both passenger and freight transport at national and
regional level. SIG G2 includes all transport modes that contribute to national and regional
economic development, climate change and quality of life. It has to be noted that urban
transport planning and policy is already established as a research focus within the WCTRS in
the SIG G3 – Urban Transport Planning and Policy.
In recent years transport related issues/challenges/impacts have become more obvious
although a series of masterplans and policies have been developed and implemented at a
regional, national and international level in order to mitigate the negative impact of the growing
demand of mobility. SIG G2 addresses this issue and investigates different approaches
around the world.
Policy topics SIG G2 investigates are not limited to transport related policy instruments such
as harmonious traffic movement, regulation and deregulation, traffic management and control,
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tools for assessing and evaluating policy options, infrastructure development and privatepublic partnership.
SIG G2 also addresses implications of national and international mega-trends such as
population growth, aging, globalization, scarceness of non-renewable resources and social
developments such as economic, environmental (e.g. sea level rise) and political crises (wars,
refugees, migration, …). Additionally, the SIG deals with analysing if and how these trends are
taken into consideration in national and regional transport planning and policy making and
quantifying their impacts on the future economy, environment and quality of life.
Furthermore, SIG G2 addresses the historic, present and future developments of national and
regional transport planning and policy activities on different continents and take into
consideration their individual economic stages and political contexts (keyword “path
dependency”).
Another topic of interest is the consistency of existing and future national and regional
transport policies and their impacts on related rural and urban transport systems and the
implications and impacts at the international and global level. Close collaboration and
knowledge exchange will be established with selected SIGs from the other Topic Areas within
the WCTRS framework.
To provide a more concrete picture of the variety of issues SIG G2 is dealing with, the list
below gives some examples (list not comprehensive):


History of national and regional transport planning and policy processes and
implementation



Path dependency of national and regional transport planning and policy processes



Investigation of policy instruments on regional, national and international level, their
impacts, time lags and transferability to other countries/continents



Inventory of regional and national transport planning and policy processes and
documents



Technology innovation in regional and national transport planning and policy processes



Integration of intelligent transport system for regional and national transport planning
and policy processes



Impact of big data availability on regional and national transport planning and policy
processes

Through international workshops and group meetings, SIG G2 gathers outstanding and
experienced transport experts to promote studies in this field. The second objective of the SIG
G2 is to hold dedicated sessions dealing with regional and national transport planning and
policy during the WCTR conferences and to produce high-quality research in this field.
Furthermore, the SIG G2 aims to become a link between WCTRS and other organizations.
SIG G2 and SIG G3 collaborate in the publication of their research findings in common
Special Issues of the two WCTR Journals Transport Policy and Case Studies on Transport
Policy.
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Membership
The SIG G2 was founded by A.o.Univ.Prof. Dr. Günter Emberger from Vienna University of
Technology, Austria in the year 2015. Günter Emberger is the head of the Research Center of
Transportation Planning and Traffic Engineering at the Vienna University of Technology,
Austria. At present (status January 2019), the SIG G2 has 42 members from 20 countries
spreading from Far East and Oceania to Europe and North and South Americas.
Chair: A.o.Univ.Prof.Dr Günter Emberger, Vienna University of Technology, Austria
Vice Chair: Yacan Wang, Dr. Prof., Beijing Jiaotong University, China
Vice Chair: Takeru Shibayama, MEng, Vienna University of Technology, Austria
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Takeru Shibayama

SIG G2 MID-TERM WORKSHOPS
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SIG G2 Mid-term Workshops
Organization of Workshops
The extended abstracts and papers included in this band were presented at either or both of
the two mid-term workshops of WCTR SIG G2 National and Regional Transport Policy and
Planning. The mid-term event is organized by many of SIGs between two WCTRs – in this
specific case, WCTR 2016 in Shanghai, and WCTR 2019 in Mumbai.
SIG G2 organized two mid-term workshops, one at Vienna University of Technology in
September 2018, and the other at Beijing Jiaotong University in October 2018.

Calls for Papers
The SIG G2 Mid-term’s presentations consists of two groups of papers, namely:


SIG G2 Call, announced to the SIG G2 members and via various mailing lists.



TSTE Call, launched in the framework of the conference specifically for the audiences
in China.

The authors submitted in response to the SIG G2 call were asked to present the paper in one
of the workshops, or at both if possible. The authors submitted in response to the TSTE call
was asked to present in Beijing. All of the paper presented in the Vienna Workshop (see
below) were submitted to the SIG G2 Call, while the papers with * in the Beijing Workshop
were submitted via the TSTE call.
In this proceedings band, papers and extended abstracts submitted in response to the SIG G2
call is included. The one submitted in a framework of TSTE call is published in its own
proceedings, and is not included in this band.

Vienna Workshop
Programme, 24 September 2018
Topic

Presenter

An era of "new" mobility services - how, when and where did
they appear?**

Takeru Shibayama, Günter
Emberger

The contribution of new mobility services to public transport
policy: a case study of York, England**

Anthony D. May; Greg
Marsden

Introduction of standard bus information format in Kashiwa city
towards Japanese MaaS*

Takayuki Hirasawa, Koichi
Sakai, Takashi Ohguchi,
Kouno, Shintaro Ono,
Yoshihiro Suda

UberPOOL Services – Approaches from Transport Operators
and Policy makers in London#

Mohamed Jama Mohamed;
Tom Rye; Achille Fonzone;
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Creating models of transport infrastructure for the elderly
population; literature review and cluster analysis of essential
services for mitigating the effects of service delivery cost and
social exclusion#

Fassam, L., Bridgman, J.,
Liravi, P.

Programme, 25 September 2018
Presentation marked with # are not included in this band.
Topic

Presenter

Automated and Connected Vehicles – What is Ahead of Us?*

Jens S. Dangschat

The potential impacts of automated cars on urban transport: an
exploratory analysis**

Anthony D. May , Simon
Shepherd, Günter Emberger
and Paul Pfaffenbichler

A spontaneous presentation about ongoing research about
travel behavior with car-sharing and hire-based modes.#

Shahrom Hosseini Sohi

How safe is safe enough - automated mobility from a legal
perspective*

Marleen Roubik

Non-profit community-based car-sharing: expectations, interests,
concerns and perceived challenges by different stakeholders

Yasutane Okuma, Takeru
Shibayama, Takahiro Suzuki

Dockless Bike-sharing Systems in Future Sustainable Cities Case Study: Budapest*

Miklos Radics

Bike Sharing: Regulatory Possibilities Addressing Problematic
Issues – Case Study Vienna*

Barbara Laa, Günter
Emberger
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Beijing Workshop
Beijing Workshop was organized on 13th and 14th October 2018, on the 2nd and 3rd day of The
6th International Conference on Transportation and Space-time Economics, at Beijing
Jiaotong University, China. C.a. 50 participants took part in the workshop.
Papers marked with * was presented only in Beijing workshop, and is included in this band.
Papers marked with ** was presented in both of the workshops, and is included in this band.
These two groups of the papers are those submitted to SIG G2 call. The other papers
presented in the Beijing workshop were submitted in the framework of the TSTE call, and are
included in its own journal.

Programme, Saturday, 13th October, 2018 (afternoon)
Topics

Presenter

Summary about WCTR Society’s SIG G2 Mid-Term Workshop in
Vienna

Günter Emberger

The potential impacts of automated cars on urban transport: An
exploratory analysis**

Anthony D. May, Simon
Shepherd, Guenter Emberger,
Paul Pfaffenbichler

An urban tension about ridehailing: Uber experience in Istanbul*

Ozge Yalciner Ercoskun, Ebru
Ocalir Akunal

Emerging types of mobility services and vehicle technologies,
employed ICTS and implication for transport planning and
policy**1

Takeru Shibayama, Günter
Emberger

Driver-rider cost-sharing strategies and equilibria in a ridesharing
program

Xiaolei Wang, Hai Yang, Daoli
Zhu

A multi-modal route choice model with ridesharing and public
transit

Meng Li, Guowei Hua, Haijun
Huang

Programme, Sunday, 14th October, 2018 (afternoon)

1

Topics

Presenter

The impact of built environment on the integration of bikeshare
and metro transit: A case study of Shenzhen

Yuanyuan Guo, Sylvia He

Presentation title adjusted after the Vienna workshop.
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The contribution of new mobility services to public transport
policy: A case study of York, England**

Anthony D. May, Greg
Marsden

How to restrain participants opt out in shared parking
management? A fair recurrent double auction mechanism
approach

Haohan Xiao, Meng Xu

Riding to wall street: Determinants of commute time using citibike

Jaimie Lien, Vladimir Mazalov,
Jie Zheng

An empirical study on cycle lane network using bike sharing data:
The case of Shanghai

Dingyi Zhuang, Jiangang Jin,
Yifan Shen, Wei Jiang

Nudging parking behavior in bicycle sharing: A field experimental
study

Yacan Wang, Duan Su,
Chengzheng Hang, Xianghong
Wang

für Verkehrswissenschaften
TU Institut
Forschungsbereich für Verkehrsplanung und Verkehrstechnik

Seite 17

Takeru Shibayama
Günter Emberger

EMERGING TYPES OF MOBILITY SERVICES
AND VEHICLE TECHNOLOGIES, EMPLOYED
ICTS AND IMPLICATION FOR TRANSPORT
PLANNING AND POLICY
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Emerging types of mobility services and vehicle
technologies, employed ICTs and implication
for transport planning and policy
1. Introduction
Along with technological developments in information and communication technologies, new
mobility services such as online ticketing and car-sharing as well as new vehicular
technologies such as connected cars and self-driving cars have been and will be emerging.
However, a holistic perspective, which is essential for strategic and long-term policy-making,
has been seldom available, and from such wider perspective, it is not always fully understood
what kind of mobility services and technologies are or will be available, and which service or
technology depends on what types of information and communication technologies. It is
important to understand this because it forms a basis for long-term transport planning and
policy-making at local, regional and national levels. In order to fill this gap, we carried out an
extensive review of emerging mobility services and vehicular technologies as summarized in
the table below.
Category

Service / Vehicle

Explanation

Vehicle
sharing

Station-based carsharing

Short-term round-trip rentals with permanent dedicated
parking spots, with fully computerized self-service
reservation, pick-up and return, automated payment
system, and membership requirements.
Variation of station-based one, with fleet scattered
throughout its service area. Reservation only possible
at last minutes.
Online marketplaces to rent privately-owned vehicles
for short-term, often with payment transaction and
insurance embedded in it.
Small-scale non-profit initiatives to offer time-division
share of a few cars, with supporting platform with
digital log book, payment system, etc.
Short-term one-way bike rental within cities with
electronic docking stations.
App-based one-way “free-floating” bike rental within
cities.
Free-floating one-way rental of scooters and/or
motorcycles.
Slugging (casual car-pooling) popular in 1970s; online
marketplace to match a driver-traveler and
passengers; later made more spontaneously on
smartphone apps.
Smartphone apps to match a driver (not traveler) and
passengers, often offering payment platform
embedded in it.
Off-line (in 1980s) and later online search engine for
railway or public transport connection. Later also
possible on online digital maps.
GPS-based self-positioning of automobiles, and route
search on digital maps. Later available also on online
digital maps.

Free-floating car-sharing

Peer-to-peer car-sharing

Communal and
fractional car-sharing
Station-based bikesharing
Dockless bike-sharing

Sharing of
rides

Scooter/Motorcycle
sharing
Car-pooling (ridesharing):

Ride-sourcing (ridehailing):
Digital
services

Journey planner for
railway/public transport
Onboard satellite car
navigation

Diffusion
started in...
Early 1990s

C.a. 2010

2000s

2010s

C.a. 2000
C.a. 2014
C.a. 2012
C.a. 2000

C.a. 2010

1996

Early 1990s
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Multimodal journey
planner
Taxi apps
Integrated public
transport tariff
Digital ticketing
NFC Cards

Vehicle
technologies

MaaS – mobility-as-aservice
Connected cars
Autonomous cars

Connected and
Autonomous cars

Online digital map with journey planner for public
transport (PT) and route search for walking, cycling
and cars combined and embedded on it.
Smartphone apps to find and reserve taxis.
Through-ticketing with single public transport tariff for a
trip with multiple operators; subscription type of tariff
(e.g. monthly pass).
Ticket issuance online for “pick-up” or self-printing;
later issuance as tickets displayed on smartphones.
Contactless card to be read at ticket barriers to collect
PT fare.
Integrator of above-mentioned various sharing and
digital services with a single online account on an app.
Automobiles equipped with wireless Internet
connections.
Self-driving cars making use of information from
various on-board sensors, geo-location systems, and
digital maps.
Cars with wireless connectivity (“connected”) and selfdriving features (“autonomous”).

2010s

2010s
1960s

C.a. 2000
1997
C.a. 2014
C.a. 2020?
2023-2025
for Level 4?
2030 or later
for Level 5?
2023-2025?

2. Dependency and timeline analysis
Many of these new mobility services and vehicular technologies are enabled by diffusions of
several key information and communication technologies (ICTs). The latest epoch-making
device is smartphones, which features a touchscreen as its primary user interface, apps
(easy-to-handle software running on it), mobile Internet connection, and geo-location. First of
this kind appeared in 2007.
Smartphones are essentially synthetic devices integrating various key ICTs that have diffused
since the 1990s. Mobile Internet connections were made available in the late 1990s. Mobile
application making use of the Internet is largely based on World Wide Web (WWW) and e-mail
services, which were initially developed for desktop computers and wired Internet connections.
Desktop PCs and the Internet diffused in the middle of the 1990s. Personal computer itself
first appeared in the 1970s, and gradually diffused for office and home use since the 1980s.
The geo-location feature is nowadays supported by various GNSS (global navigation satellite
systems) and location database of mobile phone masts. The American Global Positioning
System (GPS) is the first one becoming available for civil use in 1993.
Several services made available with these ICTs, especially online digital mapping and online
payment systems, play also important roles for the above-mentioned mobility services. Digital
mapping was made available on personal computers in the 1990s, and made available online
in early 2000s, making it possible to provide actual maps for end users with continuous update
carried out on the server side.
Another important service is online (e-commerce) payment systems coupled by diffusion of
credit cards. Internet banking and various online payment service provider (e.g. PayPal, Alipay,
etc.) are available as electronic payment system for consumers. Both of these started to be
available since the late 1990s and early 2000s.
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Many of the new and emerging types of mobility services depend on these key ICTs
mentioned above, namely personal computers, GPS, The Internet and WWW, cellular network
enabling mobile phone with data service (SMS), online digital mapping, online payments, NFC
cards, broadband cellular network with Internet-enabled mobile phone, and smartphone to a
large extent. For several mobility services, some ICTs are not prerequisites while they can be
deployed or they are stimulators for wider diffusion.
Based on the reviews above, dependencies of new and emerging mobility services and
vehicular technologies on the key ICTs are summarized in the table below. Here, some of the
mobility services mentioned above (e.g. Non-profit, fractional and community-based carsharing and scooter sharing) are excluded because they are still in niche markets compared to
the others.

+

+

+

+

Car-sharing, free-floating

✓

+

✓

✓

✓

✓

✓

+

P2P car-sharing
Bike-sharing, fixed station

✓

Bike-sharing, free-floating

✓

Smartphone

Online payment

Broadband cellular
network, internetenabled mobile
phone

Online digital map

✓

NFC card

The Internet /
WWW

Car-sharing, fixed station

Key ICTs

Digital cellular
network, mobile
phone with data
service (SMS)

GPS

Personal computer

Table 1: Dependencies of new and emerging mobility services on various ICTs

✓
✓

✓

Ride-sharing marketplace

✓

Ride-sourcing

✓

✓

✓

+

✓

+

✓

+
✓

✓

Tariff integration of PT
Offline journey planner

✓

Online journey planner
On-board car-navigation

✓

+
✓

Online ticketing (pick-up, self-print)

✓

✓

✓

✓

✓

Connected cars
Level 4 &5 self-driving vehicles

+

+
+

Ticketing on mobile app
MaaS

+

+

✓

+

✓

+

✓

✓
✓

+

✓

✓

✓

+

✓: Indispensable prerequisite; +: value-adding feature (nice-to-have).

Based on these, technological dependencies is summarized in a form of timeline. Besides the
dependency of mobility services on ICTs, dependency of mobility services on previously
available services are also analyzed: for example, online journey planners depend much on
offline journey planners, which was available earlier, and ride-sharing marketplaces depends
on an idea of slugging (casual carpooling). MaaS as an aggregator depends largely on
various existing services, such as integrated public transport tariff and annual passes and
various vehicle-sharing and ride-sharing services. These types of relations are
diagrammatically shown in the figure below.
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Fig. 1: Timeline analysis of various emerging mobility services, vehicular technologies and ICTs.
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The main findings are that various ICTs deployed for the new mobility services were made
available already in the 1990s, while employment for mobility services have taken between
approximately 10 and 20 years until nowadays. When autonomous vehicles with higher level
of driving automation are available, various vehicle and ride sharing services, mobile journey
planners and ticketing, and integrating platform like MaaS are posited to serve as a basis for
integrated platform to make it possible to use in a shared manner.
Among many key technologies, GPS (or satellite-based geo-location systems) and online
digital mapping serve themselves as indispensable prerequisite for many of emerging mobility
services and vehicle technologies. This is understandable as, to enable mobility services, as
well as new vehicular technologies, precise identification of location will enable real-time
dynamic information provision, while making use of users’ geo-location will enable suggestion
of best-matching travel options.
At large, until now employment of new ICTs has been taking place mostly separately for public
transport and automobiles. This has been changing in the recent years, since journey
planners is becoming multimodal, and as seen above MaaS is conceptualized as an
aggregator of various services. Considering that connected and autonomous vehicles are
posited to be used more in shared forms, it is reasonable to estimate that this integration trend
will probably continue in the future. From such an integration perspective, future connected
and autonomous vehicles will paradoxically depend on non-automobile services to a large
extent that are becoming available nowadays.

3. Implications for strategic and long-term transport
planning
From a perspective of strategic and long-term transport planning, several remarks and
implications are pointed out. First, the emerging types of services becoming available today
are still based on traditional modes, and thus they have not called for much change in ways of
strategic planning that has been in practice since the post-war time. The connected and
autonomous vehicles will in long term change this as the today’s concept of private vehicles
and public transport will be integrated along with the technological development of it. In other
words, multimodal and integrated strategic planning will gain more importance in the future:
sectoral planning for road infrastructure and public transport will not much be effective, as
these two are posited to be used in more integrated manner.
Second, although there are many uncertainties about to what extent the change will be, users’
mobility behavior will probably shift to another ways of using vehicle from today’s driven by the
envisaged technological developments: on one hand, public transport and shared forms of
mobility will probably become more available and easier to use for a wider range of
population, while use of automobiles are becoming also easier along with driving automation.
As for the latter, however, it needs to be pointed out that various uncertainties are still
observed such as technological possibility, ownership forms, end-user cost and market
penetration, while what will be unchanged is that there will be strong needs to reduce negative
effects of automobiles such as accident, noise and emissions as well as energy consumption
as much as possible and to improve living quality.
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Furthermore, it has to be pointed out that much of road infrastructure built during the rapid
motorization in the 1960s and 1970s will come to the end of its lifetime in parallel with the
technological developments of autonomous vehicles. In this circumstances, decision-making
will be called for whether to renew the asset, to extend the lifespan, or to retrench it.
With these taken into consideration, infrastructures that was envisaged as necessary in the
past, and the services provided nowadays will need to be reassessed continuously and
carefully, reflecting availabilities of new mobility services and vehicular technologies.
Systematic optimization and decision-support methodologies need to be more researched to
adapt the infrastructure and the traditional and new mobility services.
Optimization will also be needed in the domain of parking regulations, as the total vehicle
stocks can be reduced if shared use of self-driving vehicles will diffuse more: further research
will be needed for this to guide such parking optimization. It has to be noted that this has to be
coupled with measures to prevent zero-passenger self-driving automobiles roaming around
the city to return to parking spots in the outskirts of the city, which induces extra vehicular
traffic.
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The potential impacts of automated cars on
urban transport: an exploratory analysis
Abstract
Objective
The concept of automated cars is rapidly becoming a reality, with a series of
real world trial applications underway, and government predictions that automation will be
introduced in the early 2020s. Yet there has still been very little analysis of the impacts of
such developments on the performance of urban transport systems. These impacts are
potentially complex. On the positive side, automation has the potential to increase road
capacity, make driving available to more people, and reduce accidents and emissions. On the
negative side, it could attract users away from public transport, walking and cycling,
substantially increase traffic levels and stimulate urban sprawl. These impacts cannot
currently be measured empirically and, by the time that they can, it will be too late to change
the implementation model to rectify any resulting problems. Predictive assessments are
therefore needed. The objective of this paper is to consider the possible impacts of automated
vehicles, to predict their effects on the urban land use and transport system, and to discuss
the policy implications. We focus specifically on automation of the car fleet, and do not
consider the potential of automation of public transport or freight vehicles. This extended
abstract presents our principal findings and is provided prior to publication of the full paper in
2019.
Methods
In the full paper we consider the current literature on the range of attributes of
automated vehicles which might affect transport and land use patterns, and suggest potential
outcomes for each over the period to 2050. These attributes include the proportion of
automated vehicles in the car fleet, whether automated vehicles are privately purchased or
publicly shared, the impacts of automation on network capacity, the reduced need to pay for
and walk from parking places, the potential reduction in the value of in-vehicle time and the
ability of those who cannot currently drive to use cars. We represent these attributes in an
expanded causal link diagram of the urban land use and transport system, import those
causal links into the MARS systems dynamics model, and test the impacts in a set of ten
scenarios using an updated MARS model of Leeds.
Results
Based on our input assumptions, we find that kilometres travelled by car in
2050 could be over 50% higher than in the business as usual scenario. Public transport use
could fall by 18%, threatening accessibility for those dependent on it, while walking and
cycling could fall by 13%, reducing their health benefits. Overall person-km would rise,
suggesting a tendency to urban sprawl, which is confirmed in subsequent tests. A requirement
that all automated cars are made available as shared vehicles could reduce these adverse
impacts somewhat, but the effects appear to be sensitive to the charge per km which is
imposed.
Discussion
These results demonstrate the importance of understanding the scale of
systems response to each of the attributes which we have considered. In terms of policy, it will
clearly be important to manage the way in which automated cars are introduced into urban
areas, if they are not to lead to a worsening of the urban environment, accessibility and health.
A requirement to make all such vehicles part of shared fleets offers one way forward, but more
work is needed to understand the way in which use of such fleets should be charged.
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1. Introduction
The concept of vehicle automation has been promoted for several decades, but has now
approached reality. It is generally accepted that there are potentially six levels of automation:
0 No Automation, 1 Driver Assistance, 2 Partial Automation, 3 Conditional Automation, 4 High
Automation and 5 Full Automation (SAE International, 2016). Vehicles of levels 1-3 are
already available in the market, and offer drivers greater safety and comfort and a simpler
driving task. Vehicles of types 4 and 5 are in production, and governments anticipate that
they will be in operation on public roads early in the next decade. For example, Daimler
recently announced the development of prototypes for levels 4 and 5 by 2020, BMW has
announced it would offer automated vehicles at level 4 and 5 from 2021 and Tesla has
declared that it can offer level 4 and 5 today, if they are legally permitted. The UK government
has a commitment to have level 4 and 5 vehicles operational on public roads by 2021 (HMG,
2017). In 2016 the Austrian government published an action plan for automated driving
(BMVIT 2016). The main objective of the action plan was to create the legal framework to
facilitate Austrian test beds for automated driving.
The stimulus for these developments has been largely technology-led, with governments
using their regulatory and financial support to achieve industrial competitive advantage.
Benefits to the public are typically presented as increasing safety and driving comfort,
enabling those who cannot currently drive to use private vehicles, and improvements in the
capacity of the road network (BMVIT, 2016). However, full automation could potentially lead to
a much wider range of impacts, whose benefits to society are at best uncertain (Hensher,
2018), Wadud et al, 2016). If the driving task is removed, time spent driving can be used for
other purposes, leading to a reduction in the implicit value of travelling time. This in turn could
make private car use more attractive than public transport, walking and cycling, resulting in
substantial changes in modal shares, and potentially encouraging urban sprawl. If, as
envisaged, empty vehicles can return autonomously to low cost suburban parking areas, this
could accentuate the pressures for urban sprawl while making city centre space available for
more intensive development (Zakharenko, 2016); moreover it would add substantially to traffic
flow, thus reducing the benefits of capacity enhancement.
The scale of these impacts will depend also on whether automated vehicles are sold to
individuals, as conventional manufacturers would prefer, or offered as shared vehicles as
promoted by ICT companies and public transport bodies (ITF, 2015, UITP, 2017, Hensher,
2018). Shared vehicles are typically used more efficiently, since the adoption of a charge at
the point of use makes their marginal use less attractive than that for private cars.
Despite these potentially significantly damaging societal impacts of automation, there has
been little analysis of the potential impacts of automation on urban land use and transport, or
of the strategies which cities should adopt to mitigate any adverse impacts. In some ways this
is not surprising; prior to their full scale introduction it is not possible to obtain empirical
evidence on behavioural responses to them. Instead, predictive models are needed, but
conventional models typically do not represent automated vehicles as a mode or reflect the
land use consequences.
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In this research we aim to remedy this by using a systems dynamics model speculatively to
assess the possible impacts over time of the introduction of automated cars under different
governance regimes. The systems dynamics model which we use, MARS, has been validated
for the city of Leeds, UK, and enables us to input possible behavioural responses to changes
in market shares, shared or individual ownership, capacity, parking options, and in-vehicle
travel time values, and hence to predict the range of possible impacts on modal shares, land
use and congestion. We focus solely on full (levels 4 and 5) automation of private cars, and
do not consider the potential impacts of parallel automation of public transport or freight.
In Section 2 of the full paper we review the literature on possible market penetration of
automated vehicles, the ownership and sharing options, possible user and systems
responses, and previous attempts at analysis. In Section 3 we describe our analytical
approach. Section 4 outlines the range of assumptions that we have tested. In Section 5 we
present the results of our speculative tests for Leeds. Finally we draw conclusions and discuss
the policy and governance implications.

2. The analytical approach
2.1 The approach to modelling
Given the earlier study of longer term impacts, we elected to use the MARS model to conduct
the quantitative tests reported in this paper. MARS is a dynamic, integrated Land Use and
Transport Interaction (LUTI) model. It includes a transport model which simulates the travel
behaviour of the population related to their housing and workplace location, a housing
development model, a household location choice model, a workplace development model, a
workplace location choice model, and a fuel consumption and emission model. All these
models are interconnected with each other via accessibility, spatial distribution of origins and
destinations and land availability and price. The number of trips in MARS is determined
assuming a constant travel time budget whereby the total time spent commuting is subtracted
from the total time budget for the population and assigned to other trips. This effect may be
significant once we include lower values of time associated with automated vehicles. MARS is
implemented in Vensim® DSS with Microsoft Excel® as data user interface. More detailed
documentation of the model MARS can be found in (Pfaffenbichler, et al., 2008), (Pfaffenbichler, et al., 2010) and (Pfaffenbichler, 2011).
The experience with modelling automated vehicle technologies in the CityMobil project made
MARS an excellent starting point. Nevertheless, new developments in technology and new
forms of mobility required significant revisions to the structure of the model. The first step in
this process was the development of detailed causal loop diagrams identifying the
connections between automated vehicles and the attractiveness and use of different means of
transport. Figure 1 shows the resulting causal loop diagram for the effects of introducing
automated private cars.
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Figure 1: Causal-loop diagram describing the effects of automated private cars

While we modified MARS to include all of these possible causal effects, the literature review
demonstrates that they are not yet certain to arise, and that even if they do, their scale needs
to be determined. We used our scenario testing to consider what appeared to us to be the
most likely and significant impacts.

3. The scenarios tested
As noted in the introduction, the lack of empirical evidence means that we are unable to
provide precise estimates of the scale of the causal processes affecting the response of urban
transport and land use systems to the introduction of automated vehicles. Instead we used
the literature review above to categorise the variables which we consider in our MARS tests.
These are listed below.
Our analysis provides five variants for our test scenarios: ownership, capacity, parking search,
value of time and widened access. For simplicity we have separated our tests into ones with
private and with shared ownership, and tested each of the other factors on its own, and all
applied together. This gives us a total of 10 scenarios for Leeds, as summarised in Table 1.
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Table 1: Dimensions of the scenarios tested
Scenario

Market share
Levels 4 & 5
cars

0

Zero

Ownership

Capacity

Parking
search

In-veh
VoT

Access
for all

Scenario

N

N

N

N

0

Y

N

N

N

1

N

Y

N

N

2

N

N

Y

N

3

N

N

N

Y

4

1
2

Private

3
4
5

100% by
2040

6
7

Shared at
€ 0.55/km

8
9

Y

Y

Y

Y

5

Y

N

N

Y

6

N

Y

N

Y

7

N

N

Y

Y

8

Y

Y

Y

Y

9

3. Results
3.1 Key indicators for Leeds in 2050
Table 2 shows the key indicators of travel for 2050 and Table 3 shows the mode share and
point changes for 2050 for all ten scenarios.
Table 2: Key indicators of travel for 2050 per scenario
Car-km

Car speed
Peak

Pkm-slow

Pkm-pt

Pkm-car

Pkm-total

Scenario 0

100.0

100

100.0

100.0

100.0

100.0

Scenario 1

113.4

140

107.3

112.6

116.1

114.8

Scenario 2

102.2

85

89.6

85.3

101.8

97.0

Scenario 3

113.2

95

106.3

105.5

115.3

112.4

Scenario 4

106.7

86

87.4

83.0

106.0

99.2

Scenario 5

156.2

107

87.2

81.5

163.4

138.6

Scenario 6

116.2

131

97.9

107.9

119.9

115.8

Scenario 7

103.1

73

74.9

73.7

102.0

93.4

Scenario 8

113.7

84

96.1

98.7

116.2

110.7

Scenario 9

141.4

113

90.3

95.8

148.4

132.0

S1 solely increases capacity. This increases the person-km by all modes. The additional
capacity results in less time in peak (commuting) as indicated also by the significant increase
in average speed in the peak and so, due to the constant time budget, we see more travel offpeak, so all modes have an increase in km travelled. There is a slight shift in shares to car.
S2 reduces park search time and removes access/egress times for parking.
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Table 3: Mode share (trips) and point shifts for 2050
car

PT

Slow

%change
car

%change PT

%change
slow

Scenario 0

53.0%

26.3%

20.7%

Scenario 1

53.9%

26.2%

19.9%

1.0%

-0.2%

-0.8%

Scenario 2

58.9%

22.5%

18.5%

6.0%

-3.8%

-2.2%

Scenario 3

54.7%

25.2%

20.1%

1.7%

-1.1%

-0.6%

Scenario 4

58.3%

22.8%

18.9%

5.3%

-3.5%

-1.8%

Scenario 5

70.1%

16.0%

13.9%

17.1%

-10.3%

-6.8%

Scenario 6

58.7%

23.5%

17.7%

5.8%

-2.8%

-3.0%

Scenario 7

64.6%

19.4%

16.1%

11.6%

-7.0%

-4.7%

Scenario 8

59.4%

22.5%

18.1%

6.4%

-3.8%

-2.6%

Scenario 9

68.0%

17.8%

14.2%

15.0%

-8.5%

-6.5%

This results in a large mode shift to cars. Overall more time is spent in the peak due to greater
congestion (with a 15% reduction in speed in the peak) meaning less travel overall and so we
see a significant reduction in travel by non-car modes in the off-peak. S3, with the value of invehicle time lowered, results in a shift to car use with a lower average speed. This results in
increased time being spent in the peak but due to the lower unit value of time this still
translates into a lower value of time spent in the peak and so we see more travel in the offpeak. Thus we see increases in person-km for all modes. S4 increases the availability of the
car which results in a significant mode shift despite being subject to current car costs. This
results in a significant reduction in average speed, and there are no time budget savings so
we see a slight reduction in overall person-km. S5 combines all the changes from S1-4. This
brings greater synergies than perhaps expected. We see more than a 56% increase in carkms, though with a greater average speed, and a 38% increase in overall person-kms, while
travel by slow modes and public transport fall by 13% and 18% respectively. This synergy is
explained by the fact that the impacts in S1-3 are not extended by greater car availability. The
combined effect of all benefits with the extended car availability results in significant increases
in car use.
All the scenarios S6-S9 assume access to a car club which means there will be greater
availability of AVs than in S5 or S4; however this greater availability is tempered by the charge
per km reflecting the full costs of car use. S6 solely increases capacity. In comparison with S1
there is a greater increase in car use with a slightly lower increase in speed, and a small
increase in person-kms reflecting reduced use of other modes. S7 with reduced parking
search time and with access/egress times for parking removed results in a larger shift to car
use than in S2 (with an even greater reduction in speed), hence without the increased
capacity travel time in the peak increases which means there is less travel overall. S8 with a
lower value of time again results in a greater shift to car use than in S3 despite the charge per
km. However, changes in car-km, speeds and person-km are little changed from S3. S9
combines the changes from S6-8. Again there is evidence of synergy, but compared to S5 we
see fewer car-kms despite greater availability as a result of the charge per km. These results
are obviously dependent on the charge per km we have assumed and some sensitivity tests
around this value would be in order.
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4. Conclusions
Fully automated cars are likely to appear on public roads within the next decade. They are
being promoted as ways of improving network capacity and reliability, making car use
available to a wider range of people and reducing accidents. However, several researchers
have suggested that they could lead to a significant increase in car use, with a parallel
reduction in walking, cycling and public transport, and that this could more than offset the
benefits of capacity increases and lead to urban sprawl. Our own review of the literature and
qualitative analysis using causal link diagrams suggest that the most significant triggers of
such changes will be the market share of automated vehicles, whether they are available
privately or as shared vehicles, the extent to which capacity is increased, the potential for
reducing time spent in parking and access, the possible reduction in the value of in-vehicle
time and the expansion in the numbers of people able to drive.
In this research we have used a systems dynamics model, MARS, for the city of Leeds UK, to
test the impact of one set of assumptions for each of these triggers over the period from 2015
to 2050. The starting point for the analysis was to reprogram MARS to incorporate the main
influences identified in the literature review and causal link diagram. We based our tests on
the highest levels of market share in the literature, and used a stock flow model to predict the
fleet share in each year, giving a fleet share in 2050 of approaching 90%.
The individual triggers all increase kilometres travelled by car compared with the business as
usual scenario, with the largest effects arising from capacity improvement and reduced value
of in-vehicle time. These two factors also increase total person-km travelled, while reduced
parking costs and increased access to cars have the net effect of reducing person-km
travelled slightly. As a result person-km by slow mode and public transport fall under these
two triggers. Peak car speeds only rise in the case where capacity is increased; other factors
lead to a reduction in speed compared with the business as usual scenario because of the
offsetting effect of increased car use.
The combination of these triggers has a synergetic effect. In the case of privately owned
automated cars, this principally involves the interaction with the expansion in the numbers
able to use automated cars (S4). As a result in S5 kilometres travelled by car increase by 56%
compared with the business as usual scenario; total person-km increase by 39%, person-km
by public transport fall by 18% and person-km on slow modes by 13%. The net effect on peak
car speed is to increase it by 7%.
However, in S9, which combines all the triggers with automated cars shared, synergy still
occurs, even though all scenarios S6, 7 and 8 assume an expansion in the numbers able to
use them. The effects found in S5 are tempered by the assumed charge for using these
vehicles of €0.55/km, which broadly equates to today’s car sharing charges. This results, in
S9, in smaller changes from the business as usual scenario of a 41% increase in car-km, a
32% increase in person-km and reductions of 4% and 10% for public transport and slow
modes. The net effect on peak car speed is to increase it by 13%. Preliminary sensitivity tests,
not reported here, suggest that these results are very sensitive to the charge imposed; with no
charge public transport use falls dramatically.
The increases in car-km suggest that, other things equal, the environment will be adversely
affected. The decline in person-km by public transport suggests a loss in accessibility for
those dependent on it; the decline for walking and cycling implies a loss in the health benefits
which these modes afford; while the increase in person-km per capita suggests a tendency to
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urban sprawl. We were able to assess the impacts on population distribution with a modified
version of the model, in which opportunities for development remained available through the
period to 2050. This confirmed that with private ownership of automated vehicles there would
be a tendency to urban sprawl. However, under shared ownership there was instead a
tendency to densification as a result of the relatively high charge imposed per km travelled.
These results are dependent on our input assumptions, but they suggest that it will be
important to gain a clearer understanding of the likely scale of each of the factors which we
have considered: impacts on capacity, parking and access time, in-vehicle values of time and
the extent to which current non-drivers will be permitted to use cars. They confirm that the
introduction of automated cars is likely to have a deleterious effect on the environment,
accessibility, health, urban sprawl and overall sustainability. They also indicate that these
adverse impacts can be tempered by the imposition of a requirement that automated vehicles
in cities be made available as shared vehicles rather than privately owned ones. However it
appears that, to be effective in avoiding these negative impacts, the charge will have to be
higher than that currently imposed by car sharing companies.
There are a number of factors which we have not been able to model and which might further
aggravate these effects, including the propensity for automated vehicles to travel empty to
base or to collect the next shared user, and the response of public transport operators to
declining patronage. Conversely, we have made no assumptions on the opportunities for
automation of public transport, which could offset some of these effects. We plan to assess
these factors, and also to extend our analysis to a second city, in further research.
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Introduction of standard bus information format
in Kashiwa city towards Japanese MaaS
Abstract
The Kashiwa ITS Promotion Council, consisting of ITS Center at The University of Tokyo,
Kashiwa City and private companies, has promoted R&D for solutions for diverse traffic
problems in Kashiwa City utilizing ITS technologies since its foundation in 2010 which
included developing visualization interface or fulfilling social experiments concerning services
for bus operation management of ETC2.0 probe data. The authors, also core members for
newly-founded research organization at The University of Tokyo, UTmobI, have made prior
evaluations on effects in introducing standard bus data format to community bus lines in terms
of task reduction and discuss future prospects for Japanese “MaaS” (Mobility-as-a-Service).
Keywords: data districution, GTFS, bus, local government, project management, ITS, MaaS

1. Introduction
MaaS” (Mobility-as-a-Service) originating in Finland is now making great impacts on transport
industries around the world. Even in Japan, without transportation unions that realizes
passenger-oriented fare adjustment scheme, movements to enable mutual use among
different transportation IC cards and to basic data distribution among public transport
operators have been seen, as described below. This paper summarizes activity profiles of the
Kashiwa ITS Promotion Council for ca. 10 years, and describes future prospects in Kashiwa
City, towards "Japanese MaaS". We also introduce the activity concept of the Mobility
Innovation Collaboration Research Organization at The University of Tokyo (UTmobI) which
was just founded in July 2018.

2. Kashiwa ITS Promotion Council and city transport
planning
Kashiwa City is not so far located from two major international airports around Tokyo, Japan,
and is a commuter town (population: about 400,000 people, area: 114.7km2) in the northeast
of greater Tokyo. Main national highway Routes No.6 and No.16 intersect near a railway
station (Kashiwa station), or near the old city core. The Kashiwa Campus of The University of
Tokyo opened in FY1999 near another railway station (Kashiwanoha-Campus station) opened
in 2015, or the Kashiwa IC of Joban Expressway (Fig. 1). The Chiba Experiment Station of the
Institute of Industrial Science, The University of Tokyo, was moved its location into the
Kashiwa Campus in May 2017.
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Fig. 1: Traffic profile around Kashiwa City

In order to solve diverse traffic problems and social issues using practical-level ITS in its
second stage, four cities in Japan was selected as "ITS FOT model city", including Kashiwa
City. As a relevant government-industry-academia collaboration activity organization, the
"Kashiwa ITS promotion council" initiated activities in February 2010, with core board
members from the aforementioned ITS Center and Kashiwa City. Part of the results of the six
initial committee activities was opened to the public in the form of demonstrations at the
technical visits of the ITS World Congress 2013 Tokyo. They included traffic simulations of
past, present and future forecast status using ETC 2.0 probe data provided from the Ministry
of Land, Infrastructure and Transport Road Bureau in the forms of CO2 emission (Ref.1/Fig.
2). ETC 2.0 probe data is uplinked from the "ITS onboard unit (OBU)", which combines
functions of conventional ETC in-vehicle OBU and car navigation system in a single
apparatus, using roadside units and road-to-vehicle communication, whose data is managed
by the road administrators (national highway office and highway company).
The second-stage activity of the Kashiwa ITS Promotion Council since 2013 has put more
emphasis on efforts towards social implementation of ITS technologies than sole technical
social experiments. For example, one of its subcommittee has prepared visualization
interfaces for ETC 2.0 probe data, another subcommittee has worked on the operation of ondemand bus in depopulated areas, and some other has worked on information linkage across
transport modes or utilization of ETC 2.0 bus location data for vehicle operation management.
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Fig. 2: Traffic simulation using ETC2.0 data in the forms of CO2 emission.

The second-stage activity of the Kashiwa ITS Promotion Council since 2013 has put more
emphasis on efforts towards social implementation of ITS technologies than technical social
experiments. For example, one of its subcommittee has prepared visualization interfaces for
ETC 2.0 probe data, another subcommittee has worked on the operation of on-demand bus in
depopulated areas, and some other has worked on information linkage across transport
modes or utilization of ETC 2.0 bus location data for vehicle operation management.

3. Application of standard bus information format to
Kashiwa community bus
Along with social dissemination of route search commercial services, de facto standardization
of data format description of static/dynamic transit service information as voluntary activities
by IT engineers is being proceeded worldwide. Its most famous data format (GTFS) is
expected to promote digitization and informatization among smaller-sized bus companies,
thus the Ministry of Land, Infrastructure and Transport released "Japanese-version GTFS"
specifications (Ref.3). The emphasis point with this is that the developed format is technically
maintained by white IT hackers across diverse companies. The Kashiwa city, in addition to the
on-demand bus services, is offering community bus services (riding capacity: 9 persons) using
a van. In order to promote digitization and open data of service guidance for passengers,
Kashiwa City in collaboration with the aforementioned "Kashiwa ITS promotion council"
corresponded to the "Japanese-version GTFS" of the static service. The authors even asked
one medium-sized bus company also to respond. Here the authors have provided necessary
data for these two bodies.
There the effects of introducing bus route management service to the city officers and the
vehicle operation manager at the bus company have been calculated as prior evaluation
(Ref.4/Ref.5). The former says that through the introduction of "Japanese-version GTFS", it
was expected to facilitate information access and data management for city officers, which is
expected to lead to reduction of officers’ workloads by nearly 30%.
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4. Characteristics of public transport services in Japan and
open data
In Japan, as measures to promote industrial growth after the Meiji era, public transport
services including bus and taxi have been introduced in diverse company scales. Nowadays
almost all transport operators have been privatized, except for plenty of bus services operated
by municipalities.
Several railway companies have survived in greater Tokyo area thanks to dense population
settlement and industrial convergence there. As transit service, the mutual direct operation
among railway companies has spread, but the management remains regional monopolies.
Transport union, in the sense of human-centered design, does not currently exist in Japan,
and the fare settlement task has merely been unified using namely transportation IC card.
Together with the spread of diverse route search commercial services using smartphones,
data conversion of transportation services has been intensively promoted. In particular, the
aforementioned Japanese-version GTFS has been introduced mainly by IT white hackers from
members stemming from OpenStreetMap engineers (Ref.6), therefore, their technical support
is well maintained, and cooperation with “MaaS” which merged with settlement function has
become not too hard to predict.

5. Prospect of Kashiwa MaaS

Fig. 3: Social experiment of data distribution using signage and smartphone.

Two railway lines and two city route buses connect at the two main stations in Kashiwa City.
Previously, at the Kashiwa ITS Promotion Council, social experiments were conducted to
distribute both static route and dynamic operational information among the four transit
companies to Kashiwa Station for the first time among different transport operators and modes
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in Japan in 2013, using digital signage and smartphone app as outputs (Ref.7/Fig. 3). In five
years, an affordable standard data format like Japanese-version GTFS came up as the results
of elaborate manoeuvres as above mentioned, also followed with technical evolution for
transfer information guidance utilizing signage and smartphone (Ref.8). Kashiwa City also
aims to activate the twin city cores, in the context of focusing on urban development around
the Kashiwanoha-Campus Station close to the Kashiwa Campus of The University of Tokyo.
In particular, they aim to reorganize the city transit network axis along Kashiwanoha-Campus
Station - Kashiwa Station - Shounan Bus Terminal (Ref.10, Fig. 4). To realize this goal, it is
required to distribute dynamic operational information across different transit operators and
reduce resistance in fare collection from passengers' viewpoints.
The Kashiwa ITS Promotion Council has set a policy to disseminate the standardization of
service information compatible with Japanese-version GTFS, targeting not only community
bus or suburban regular route bus already under discussion but also including urban regular
route bus and company's shuttle bus from/to Kashiwa Station and Kashiwanoha-Campus
Station. To add these, it is necessary to develop methods to collect fares that can reduce cost
allocation on passengers even in cases they change bus lines at Kashiwa Station or
Kashiwanoha-Campus Station.
The Mobility Innovation Collaborative Research Organization of The University of Tokyo
(UTmobI) was founded in July 2018, in collaboration among the Institute of Industrial Science
(Komaba Campus) including ITS Center and the two research organizations in Kashiwa
Campus. It aims at ITS dissemination into society through open innovation among diverse
academic fields.
In the Kashiwa district, ETC 2.0 probe data and bus transportation IC card usage history data
are already available, and public transit service data compatible to Japanese-version GTFS is
being prepared and further activities concerning automated driving of regular route bus are
currently under intensive discussion.

Fig. 4: Kashiwa city concept for transit network axis.
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6. Conclusion
In Kashiwa City which was selected as one of ITS FOT cities in Japan, the Kashiwa ITS
Promotion Council has worked on ICT-based transportation town development for about 10
years. The effect in the administrative organization when applying Japanese version GTFS to
community bus by Kashiwa City. The authors will continue to work on social implementation of
ITS utilizing diverse traffic big data, through with the Mobility Innovation Collaborative
Research Organization (UTmobI).
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Bike Sharing: Regulatory Possibilities
Addressing Problematic Issues –
Case Study Vienna
1. Introduction
In recent times, there has been a rise of bike sharing systems (BSS) in many cities around the
globe. In addition to the more traditional station-based systems, free-floating bike sharing
schemes (FFBSS) have been introduced to the market. Subject of this paper is Vienna, the
capital city of Austria. Since 2003, the station-based bike sharing system (SBBSS) “Citybike
Wien” (Citybike Vienna) is in operation. Initial issues could be resolved but there are new ones
arising. Additionally, the introduction of FFBSS stirred up the city in 2017 and led to new
regulations. A similar process was observed all over the world. The paper aims to identify
problematic issues concerning bike sharing systems in Vienna and analyze regulatory actions
that have been taken to resolve these issues. Firstly, all the BSS available in Vienna today
and in the past are listed and described, including their related issues. Then, we report which
policies to mitigate the encountered issues were undertaken and within which timeframe they
came into effect. Finally, we compare how Vienna tackled the BSS related challenges in
comparison to other selected cities (Graz, Tianjin, Singapore, Melbourne, Seattle, Amsterdam
and Oxford). In order to gain extensive knowledge about the bike sharing situation in Vienna,
an interview with Martin Blum, the official Representative of Cycling Affairs of the city, was
conducted. Further information has been retrieved by e-mail communication with the freefloating BSS operators and via literature review of newspaper articles, academic publications
and bike sharing regulations of different cities.

2. Bike sharing systems and their issues
The first SBBSS system that went into operation in Vienna was the “Viennabike” in 2002,
followed a year later by its successor the “Citybike Wien”, which is still active until today. In
2017 several free-floating bike sharing systems were introduced to the city, namely ofo, oBike
and Donkey Republic. The company Greenride tried to establish another free-floating system
in 2018 but stopped the project due to upcoming regulations.

2.1 Citybike Wien
Citybike Wien has been installed because its predecessor, the Viennabike, failed due to
vandalism and excessive rental durations. Vandalism has been eliminated by mandatory
registration with personal data. Responsibility for the bikes has been therefore transferred to
the customer. Excessive rental durations are prevented by progressive hiring rates which
incentivize short rides (Dechant 2013). The Citybike system works quite well in its present
form, which is a result of the great amount of know-how that has been fed into the system over
the years. Still, there are also challenges for this long-standing bike sharing scheme.
Compared to cities in other countries, the stations are further away from each other with an
average distance of about 700 meters. Depending on the built structure, most pedestrians
accept a walking distance of 220 m to 350 m (Emberger and Pfaffenbichler 2017). Another
issue for the BSS is the modernization of the bicycles and stations. Due to new developments
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and technologies, a more modern bike should be implemented. Additionally, nowadays there
is no need for a computer terminal at every station. Existing stations could be adapted and
new stations could be designed without such terminals that need electricity and a network
connection. Instead, the renting procedure could be managed with an RFID-card or a mobile
phone only.

2.2 Free-floating systems
FFBSS are not limited to stations, instead users can park the bicycles almost anywhere.
These systems have several advantages for the users such as more flexibility to leave and
pick up bicycles independent of docking stations, serving more remote areas of a city and no
need for the installation of expensive stations with IT infrastructure. The bicycles are typically
equipped with GPS sensors that make it possible to track movements and collect data, which
in turn can be used for diverse purposes such as scientific studies or urban planning. Two
dockless schemes have been available in Vienna since summer 2017, ofo and oBike. The
issues that concern both of the free-floating companies in Vienna can be summarized as
uncivilized behavior. This includes indiscriminate parking and vandalism. In Vienna, the
dockless bicycles of ofo and oBike have been parked on narrow sidewalks, blocking pathways
for pedestrians, on tactile guidance systems and at public bike parking racks. Damaged
bicycles that could no longer be used took up public space. The removal of illegally parked
and abandoned bicycles require action by the city, which is only one of the tasks that are
imposed on the city by these private companies (Blum 2018). In addition to the issues
generally assigned to free-floating systems, according to Blum (2018), there have been
problems caused by oBike due to the low quality of the bikes. He argues that the model of
their bikes is difficult to steer, hardly repairable and cannot keep up with the quality that is
mandatory for European markets. The media reported several severe acts of vandalism
concerning oBike. In July 2018, shortly before the new police regulation came into effect, ofo
and oBike both stopped operations in Vienna.

2.3 Mixed system (Donkey Republic)
The Danish company Donkey Republic is using a mixed bike sharing system. There are no
specific stations for Donkey Republic bikes, but rented bikes have to be returned to one of the
available drop-off locations. This is sometimes called “geofence” stations. In Vienna, these
stations are located at public bike parking spaces. The only problem that has been associated
with the system of Donkey Republic was the use of public bike parking racks and therefore
taking away space for private bicycles (Der Standard 2017, Blum 2018). The practice of using
these bike racks is legal according to the StVO (Straßenverkehrsordnung 1960), the Austrian
road traffic regulations. Nevertheless, the company reacted to the complaints and installed a
management to distribute the bicycles to bike parking racks that have enough capacity to
support the bicycles of Donkey Republic in addition to the private ones. For the moment, the
situation with Donkey Republic is seen as stable.

2.4 Removal of illegally parked shared bicycles
Damaged or illegally parked bicycles have been reported to the “Abschleppgruppe” (towing
group) of MA 48, which removes the bikes, brings them to the storage site in Vienna and
charges the bike sharing companies for this service (Mobilitätsagentur Wien 2017). According
to Jurkovits (2018) of MA 48, 129 oBikes and ofo-bikes have been removed in the period
between September 2017 and June 2018. They did not remove any Citybikes or
Donkey Republic bikes. Concerning complaints by citizens, Blum (2018) stated that he can’t
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give a number, since the complaints are reported to different authorities of the city. However,
he said that there is a correlation between reports in the media and complaints by citizens. He
assumes that a larger number of media reports makes people more aware of the free-floating
bicycles and this leads to more complaints.

3. Regulatory process in Vienna
According to the legal basis in Vienna, operators of FFBSS do not need a permit or a license
to place their bicycles in the city. As a first reaction to the new bike sharing system and the
issues they brought with them, in September 2017 Radlobby Wien (Viennese Bicycle Lobby)
published quality requirements for FFBSS (Radlobby Wien 2017), demanding a legal
framework for the regulation of free-floating BSS. Then, in October 2017 Radlobby Wien
(2017) published an aid for the parking of free-floating bicycles, which has been put on the
basket of ofo bikes in cooperation with ofo. In May 2018 it was announced that there will be a
local police regulation for FFBSS and what the key points in this regulation will be (Blum 2018,
Kickinger 2018). After the administrative procedure, the local police regulation concerning
dockless rental bikes (“Verordnung des Magistrates der Stadt Wien betreffend stationslose
Mietfahrräder”) was published by Magistrat der Stadt Wien (2018), (the Municipality of Vienna)
on 28 June 2018 and came into effect on 1 August 2018. 1 shows the timeline of the process
in Vienna from the introduction of the free-floating BSS operators ofo and oBike in July 2017
to the coming into effect of the local police regulation in August 2018 with a duration of
12.5 months.

Figure 1: Timeline FFBSS introduction and regulations in Vienna

The rules of the new regulation (Magistrat der Stadt Wien 2018) includes a maximum number
of 1,500 bicycles per operator, the need for an office in Vienna, data handling according to the
law, an official accreditation mark on every bike and adherence to parking rules. The operator
must remove bicycles that are parked against the rules or have been damaged by vandalism
within 4 hours between 6 a.m. and 6 p.m. on weekdays and within 12 hours at other times
from the moment they have been notified by the authorities. Violating the rules is an offence
that can be subject to a penalty (up to 700 euros) according to the Viennese City Constitution.

4. Establishment of regulations for FFBSS in other cities
Alkhaddour (2018) analyzed the regulations of different cities around the world concerning
FFBS that have been issued until February 2018. The observed rules in these regulations can
be summarized as license requirement, limitation of the number of bicycles, operational
requirements, operating fees, the management of bike distribution and parking rules.
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Additionally, some cities demand from the FFBSS operators to collaborate with the public
authorities and share anonymized data. Alkhaddour (2018) further mentions that the Tianjin
(China) issued regulations (without analyzing them) and Amsterdam (Netherlands) has been
in the draft stage of regulations for FFBSS in February 2018. For this study Tianjin,
Melbourne, Seattle, Oxford and Amsterdam have been selected to be compared with Vienna,
to represent Asia, Australia, the USA, the UK and continental Europe respectively. In addition
to the cities discussed by Alkhaddour (2018), Graz has been selected, since it is another city
in Austria and Singapore because it was one of the first cities with a FFBSS and the
regulations concerning them came into effect around the same time as in Vienna.
On a legal level, cities in North America, like Seattle, had to permit free-floating BSS
companies to introduce bicycles to their cities in the first place, whereas in most European,
Australian and Asian cities, according to the law, FFBSS could immediately start operations.
This gives cities like Seattle the opportunity to formulate rules in advance, before bikes enter
the public space and maybe use existing permits for similar services of new mobility (e.g.
car2go) as a blueprint. Vienna, on the other hand, let the FFBSS companies come into the city
and decided which rules should be applied after a trial period where problems have been
analyzed. Contrary to this, dockless shared bikes have been introduced to Amsterdam and
banned later because there already was a legal basis in place for this. A similar process can
be seen in Melbourne, where the authorities acted upon an existing law to issue large fees for
indiscriminately parked free-floating shared bikes.
Additionally, there is a significant difference between contracts like the code that has been
introduced by Oxford or the Memorandum of Understanding (MOU) of Melbourne and legal
regulations like the one in Vienna. Since the contracts are only a voluntary agreement with the
bike sharing companies, it was possible to set them up in a short period of time, in Oxford
even before the first dockless bikeshare operator came to the city and in Melbourne within
4 months. On the contrary, the local police regulation in Vienna is an official legal text that has
to be reviewed by different authorities of the city. This process simply takes more time, which
explains the large differences between the establishment of Oxford’s Code of Conduct,
Melbourne’s MOU and the coming into force of official laws of other cities, which is not that
different in Tianjin (9 months), Singapore (13 months) and Vienna (12.5 months). It is more
time-effective to set up voluntary agreements than new laws. More research needs to be done
to find out what the effects of these two different instruments are, though the course of action
in Melbourne suggests that voluntary agreements do not have a satisfying effect.

5. Conclusion
Problematic issues in Vienna vary between the different types of bike sharing. The stationbased system benefitted from the experiences with its predecessors and most operational
problems have been resolved over the years. Today, this system faces some modernization
issues and its future is depending on further developments with the more innovative schemes
and investment choices by the city. The mixed system of Donkey Republic overcame the initial
issue of using public bike parking racks with operational changes but it is still unclear how the
new regulations are going to affect the company. Problems concerning free-floating systems
(ofo and oBike) have been mainly due to vandalism and illegal parking
It is concluded that the dissatisfaction of the public in Vienna with FFBSS is due to uncivilized
behavior and the awareness of this behavior, which can be influenced by the media. The
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attitude towards these new BSS can be influenced by the cultural background of a city and
unclear business models. A legal framework is needed to cope with these new forms of
mobility service. Different legal backgrounds in cities result in different regulatory approaches
that vary in duration. The approach by Vienna was not to react too fast on a trend where there
is still a lot of upheaval in the market. After the initial phase, it was decided to create a local
police regulation. The new regulation caused FFBSS to turn away from the market in Vienna.
The future will show how the situation with FFBSS develops, if the public will accept these
new schemes and if some operators are going to stay in the city and become a fixed part of
the transport system. The current situation suggests that FFBSS using geofence stations, like
Donkey Republic, are more likely to be accepted by the city dwellers and to be able to cope
with new regulations. Such mixed systems present a compromise between the advantages of
station-based and free-floating schemes. Users are not as flexible as with true free-floating
systems regarding the location to pick up and leave the bicycles. On the other hand, it is not
necessary to build expensive physical stations with IT infrastructure and the placement of
geofence stations is a lot more flexible. Additionally, vandalism and illegal parking can be
largely avoided, as shown with Donkey Republic.
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The contribution of new mobility services to
public transport policy: a case study of York,
England
Abstract
Objective
European cities are expected to develop and update Sustainable Urban Mobility
Plans (SUMPs), for which the provision of public transport forms a key part. New mobility
services are expanding rapidly, but there is as yet little information on their performance. They
are typically offered by the private sector, and potentially result in services which compete
with, rather than complement, conventional public transport. This raises new challenges in
both policy formulation and governance. The city of York, England, is about to start work on
developing its fourth Local Transport Plan (LTP). This paper aims to suggest the opportunities
and challenges which new mobility services will present for the public transport elements of
that LTP, and the ways in which the wider mix of sustainable modes might best be governed.
Methods
The paper starts by reviewing the range of new mobility services which are
emerging. It then present the context of the city of York, its current LTP, the role of public
transport within it and the challenges which users and operators face. On that basis it
identifies a set of problems which any future public transport strategy must address. It then
considers the potential of each conventional and new mobility service to address or aggravate
these problems. On that basis it proposes a corridor-based approach to determining the most
appropriate applications of each of the available new mobility services. In a final section it
reviews the governance options and powers available to the city and suggests how they might
best be applied.
Results
The problems which York faces include a relatively low sustainable mode
share, incomplete spatial and temporal coverage, and significant delays to bus services, all of
which might be aggravated by a planned 20% population increase. We conclude that demandresponsive services, ride and bike sharing and, potentially, shared taxis offer the greatest
potential for satisfying unmet needs and providing an alternative to the car. They will need to
be complemented by more intensive demand management. We propose an analytical
approach for determining the most appropriate policy mix for each movement corridor. The
most appropriate governance model might well involve an expansion of York’s current Quality
Bus Partnership, but the city needs to take the lead in any such structure and in the
application of hard and soft powers.
Discussion
While the assessment is specific to York, the analytical approach proposed
should be relevant to cities elsewhere, and the specific conclusions generalisable to many
European cities. They demonstrate the need at a national level for greater regulatory control
of new mobility services and at a local level for stronger long-term political commitment.
Keywords: public transport; urban transport; new mobility services
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1. Introduction
In 2014, the European Commission published guidance on the development of Sustainable
Urban Mobility Plans (SUMPs) (Rupprecht Consult, 2014). The guidance emphasises that a
SUMP should be holistic in its treatment of the full range of possible policy interventions. A
key element in any SUMP strategy will be the provision of public transport which, alongside
improvements to walking and cycling, should offer alternatives to car use, and hence
contribute to improved accessibility and reduced congestion and environmental damage
(UITP, 2017). Most public transport is still based on the use of conventional buses, trams and
heavy rail, and there is ample evidence of the contributions of each, through factors such as
frequency, coverage, reliability and fares, to the performance of a transport strategy (May et
al, 2018a).
However, the nature of public transport is changing rapidly with the development of new
mobility services. For example, shared taxis, demand-responsive buses, shared cars (car
clubs) and shared bikes are able to offer a wider range of mobility options, which may
compete with, or extend the range of conventional buses. New approaches to charging for
public transport, collecting fares and providing information can affect the awareness and
acceptability of the range of public transport options. And Mobility as a Service (MaaS
(Hoadley, 2017)) has the potential to offer the user a simpler, integrated way of choosing,
booking and paying for the most appropriate combination of modes for a given journey.
City authorities face two difficulties in incorporating such innovations into their SUMPs. Firstly,
there is still very limited information on their performance and the transferability of that
performance between contexts. Secondly, most are being offered by third parties who are not
in the public sector, are not typically involved in the provision of conventional public transport,
and who may wish to compete with, rather than complement, existing services. This
introduces challenges for option generation, evaluation and above all governance in the
preparation of SUMPs.
This paper aims to consider these challenges, and how they might most effectively be
overcome, in the incorporation of new mobility services into SUMPs. It does so by reference
to a case study of the city of York, England, which is about to embark on the fourth iteration of
its Local Transport Plan (the UK version of a SUMP). In Section 2 we summarise the literature
on SUMPs and option generation, on new mobility services and on governance. Section 3
presents the case study, describing the city, its policy objectives and current strategy, and the
problems which its conventional public transport service faces. In Section 4 we review the full
range of new mobility service options, assess their potential relevance to York, and suggest
how they might best be integrated into an overall strategy. Section 5 considers possible
governance options, and Section 6 presents our conclusions and their implications for policy.
It is important to stress that these conclusions are our own, and do not necessarily reflect the
policy of the City of York Council or the views of its elected members and officers.
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2. A review of the literature
The SUMP guidance (Rupprecht Consult, 2014) satisfied one of the commitments of the
Commission’s Action Plan on Urban Mobility (EC, 2010) which envisaged that all European
cities over a certain size would be expected to produce a SUMP, that Member States would
be encouraged to provide platforms to support this, and that European funding for urban
transport might in future be predicated on the availability of a SUMP.
The guidance emphasises that a SUMP should be: based on a vision and policy objectives
related to sustainability; integrated in its consideration of different policy sectors and tiers of
government; holistic in its treatment of the full range of possible policy interventions; costeffective in its use of scarce resources; and founded on a participatory approach involving
both citizens and stakeholders (Rupprecht Consult, 2014). Subsequent documents have
expanded the guidance on participation (Rupprecht Consult, 2016); governance (POLIS and
WYCA, 2016); measure selection (May, 2016) and evaluation (Gühnemann, 2016).
The advice on measure selection (May, 2016) draws on the principles of option generation:
that failure to consider the full range of possible solutions to a problem can result in suboptimal outcomes and waste of resources (Eddington, 2006); and that policy makers need first
to define their objectives, then review all the types of policy measure which might contribute to
those objectives, and subsequently package them in ways that enhance the costeffectiveness of the overall strategy and overcome the barriers to its implementation. These
principles, which help lead to sustainable policy packages (Givoni et al, 2013), have now been
embedded into the option generation facility included in the Knowledgebase on Sustainable
Urban Land use and Transport (KonSULT: www.konsult.leeds.ac.uk) (May et al, 2018a), while
the advice on measure selection (May, 2016) illustrates to cities how they can make best use
of this facility.
The transport system is, however, in the midst of a significant change. Shaheen et al. (2018)
suggest that “Transportation is undergoing a transformative revolution. Trending technologies
and competitive markets are accelerating innovation in the field at faster rates than previously
predicted” (p3). The range of innovations spans from e-bikes to dockless bikes and personal
transportation systems such as Segways, through Uber-style taxi use to autonomous and
electrified fleets of buses and cars. It is far from clear which innovations will be successful
where and in what combinations. The degree of success will, to some extent, be the result of
planning actions taken by local and national governments (Docherty et al., 2017).
Nonetheless, the changing nature of the options to be considered is having a significant
impact on what to plan for and how to plan for it.
Are these innovations really any different from those which cities currently employ and which
form the basis of the SUMP guidance? For some innovations the answer is no. Mobility as a
Service (Hoadley, 2017), for example, brings together information, travel options and payment
across multiple modes of transport in a bundled tariff. However, this is really an extension of
the sorts of systems in place in many cities. For other innovations the answer is most definitely
yes. Companies such as Uber and Lyft and O-Bikes have launched in cities with very little
discussion with the local authorities and have set up in deliberate and direct competition to
existing providers and with only limited thought as to where they fit in the overall mobility
system (Flores-Dewey and Rayle, 2018). That is not to say that such services might not
benefit some consumers, indeed they must do in order to survive. However, as Circella and
Alemi (2018) show, this can often be through a redistribution of users between modes with
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Uber and Lyft taking some people out of their cars but also some people from public transport
and from short walking trips. Similarly the car and IT industries have been promoting
connected and autonomous vehicles, which could potentially increase the attractiveness of
the private car and substantially reduce the use of other modes (Wadud et al, 2016).
Conversely, if such vehicles are made available solely as shared fleets to replace the private
car, they offer the potential to reduce traffic flow and congestion and largely to remove the
need for city centre parking (ITF, 2015).
Whilst these innovations may still only be at the trial and partial implementation phase, they
did not feature as an option in SUMPs five years ago. There is a need to think about where
they fit into the urban system because they are coming, whether they were planned by
transport planners or not (ITF, 2018). To help locate the discussion in this paper, Table 1
summarises some of the key mobility services and what is understood about their potential
impacts and some key implementation questions.

Table 1: New Mobility Service Innovations (Impacts and Uncertainty mostly drawn
from Shaheen et al., 2018)
Innovation

Impacts

Uncertainty

Governance Issues

Car Sharing (Car Clubs)

Business to Customer
round trip car share
schemes have been
estimated to reduce
car ownership and
vehicle miles travelled
(9 to 13 vehicles per
car share vehicle
removed and 27%
reduction in vehiclekm)

One-way car share
schemes have less
evidence than round
trip schemes but are
in same direction and
perhaps half of the
magnitude. Peer to
Peer car sharing is
also relatively new
and extent and
impacts are unclear.

Peer to peer car
sharing could
encourage the sharing
of older vehicles
which may have
equity benefits but
pollution impacts.
Allocation of spaces
for formal schemes is
essential

Bike Sharing

25% of bike share
users in the UK use
bike share in
combination with
public transport and
40% in combination
with rail 23% used a
bike share bike
instead of a car for
their trip.
(CoMoUK.org.uk).

Bike share schemes
are growing rapidly
with fixed dock bike
share schemes now
being rapidly
augmented by
dockless bikes.
Electric bike share
schemes are
becoming available.

How to manage the
growth in dockless
bikes and associated
urban realm issues
How to integrate with
public transport
services.
Long-term
maintenance and
management models.

Zero Emission Vehicles

EVs reduce tailpipe
emissions to zero and
this is important in the
current urban air
quality debate. Shifts
to EVs for some
buses and taxis that
are heavy users of
urban centres is
desirable.

307000 EVs and Plug
in Hybrid EVs were
sold in Europe in
2017, 1.74% of all
new car sales. Whilst
more models come to
market and range
improves, the
trajectory for EVs has
a wide range (evvolumes.com)

How much public
charging infrastructure
to provide, where and
at what charging
speeds?
Diminishing national
income from fuel
taxes.
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Connected & Autonomous
Vehicles

It is unclear whether
AVs will increase or
reduce demand. Much
will depend on the
extent to which AVs
become shared.
Intended to enhance
safety.

Very large uncertainty
about what levels of
autonomy are
possible and how fast
this will penetrate.
Autonomous buses
and taxis would
substantially reduce
the costs of operation.

Do AVs require and
merit dedicated road
space?
Will shared AVs blur
the boundaries
between taxis and
buses?
How much say will
cities have about
operational rules?

Ridesourcing/Transportation
Network Companies (e.g.
Uber)

Dependent on the
availability of
alternatives, these
services replace car
trips, other kinds of
taxi trips or public
transport and walking.
20% of TNC mileage
has been estimated to
be out of service
miles, lower than for
taxis (40%).

These systems are in
operation in
approaching 2000
cities worldwide but
data on their impacts
on travel patterns is
only beginning to be
collected. Little is
known about the longterm impacts on
vehicle ownership
decisions.

How to integrate these
services with existing
systems rather than
have them compete?
How to ensure an
equitable service to
avoid cherry picking
dense areas?
Managing pick up and
drop off conflicts.

Alternative Transit Services

These ‘micro-transit’
services are seen to
plug the gap where
mainstream public
transport is not suited.
They can be fixed
route or flexible route
and on-demand.
Evidence on impacts
is limited as services
are new (e.g.
ArrivaClick, Slide,
Chariot).

It remains unclear
how attractive these
services will be and
the extent to which
they will be
commercial or part of
packages to provide
subsidised transport
at lower cost.
Integration with other
modes can be built in.

Operates in the
shadow of bus and
taxi regulation and
can lack clear
regulatory treatment.
Subsidy model and
value for money
remains to be
developed. Could be
integrated with other
public transport
services and state
provided transport
(e.g. health, school
and social care).

Mobility as a Service

Hoadley (2017) notes
that the claim that
MaaS can make
people give up the car
“does not just rely on
the presence of a
MaaS platform in a
city or region, but
more importantly on
the availability of
alternative transport
modes (public
transport, taxi, etc)
and their effective
combination”.
Evidence is limited.

How integrated will
the services be and
what services will the
users really seek? It is
unclear in what
circumstances MaaS
is a subscription to
different mobility
options and to what
extent a truly
integrated transport
offer. The degree of
public or private
sector leadership may
affect the outcomes.

MaaS requires
barriers to integrated
transport service
provision to be
removed.
Open data sharing
across providers will
be necessary and this
should also be
available for planning
purposes.
MaaS requires
integration with
existing technologies
and platforms.
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3. The York case study
York is a city of 210,000 population 300km north of London. It has a 2000 year history, with
the city centre still surrounded by its mediaeval walls, and an inner city road network
constrained by protected buildings and vistas. It is a regional employment and retail centre,
focused both on the city centre and on three late 20th century outer suburban retail centres. It
is a major higher education centre, with two universities and 25,000 students. It is also a
major tourist attraction, with some 7m visitors a year. While largely free-standing, it is 40km
from Leeds, the major administrative centre of Yorkshire, and has excellent rail links to much
of the rest of the country. Since 1996 the City of York Council has been a unitary authority,
with direct responsibility for planning, employment, transport and the environment. However,
since 2010 it has been loosely associated with the West Yorkshire Combined Authority, which
increasingly funds its larger infrastructure projects, and is now under the umbrella of Transport
for the North, which provides strategic guidance and investment for a region with a population
of 16m (TfN, 2017).
In common with the rest of England outside London, many of its bus services are run by
commercial operators, with the Council able to subsidise socially needed services. However,
the Council franchises six park and ride services and the University of York franchises its
principal bus access route, resulting in around half of all bus patronage being on services
where service standards are specified by an organisation other than the service operator. The
Council has a Quality Bus Partnership with the six bus operators, which coordinates routes,
fares, joint ticketing and standards. York’s rail services are operated under five separate
franchises awarded by the national government, with only limited input from the Council.
From 2001, all local transport authorities in England were required to produce Local Transport
Plans (LTPs), covering a five year period within a 20 year horizon. These formed the basis on
which national government awarded funding to local authorities to finance transport
investment and operations, and by the third round of LTPs the government offered
considerable flexibility in the way in which such funding could be applied (May, 2013). York’s
third LTP was published in 2011 and covered the period from 2011 to 2016, while looking
ahead to 2031 (CYC, 2011). In 2011 the government announced that it would no longer
require local authorities to submit LTPs, instead leaving them to decide when they needed to
do so; subsequently it has substantially reduced the funding available, with much of it being
awarded competitively on a modal basis (May, 2013, Rutherford, 2018). The City of York
Council now intends to develop a new LTP in 2019, and this paper has been produced in
conjunction with York Civic Trust as an input to that process.
The City of York Council has recently submitted its Local Plan for the period to 2031 (CYC,
2018), which envisages the provision of 15,000 new homes and 10,000 new jobs, with
development focused on ten major sites; three adjacent to the city centre and seven close to
or outside the outer ring road. Figure 1, from that Plan, shows the locations and also the
principal elements of York’s transport system: its outer ring road, rail network and radial green
corridors or “strays”.
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Figure 1: The context of York (CYC, 2018)

Key:

Built up areas in purple
New development in orange
Rail lines in white
Major roads in brown

York’s third LTP (CYC, 2011) reviewed York’s successes, with an extensive foot street
network in the centre, one of the highest modal shares for cycling in the country, and the
country’s largest park and ride network. It identified the principal problems as the constraints
imposed by the mediaeval road network and the lack of crossings of the rivers, rail lines and
green corridors; congestion on the single carriageway sections of the outer ring road, radial
routes and the inner ring road around the city walls; high levels of car commuting into the city,
particularly from the east; and serious air pollution. It already anticipated the need for growth,
and the implications of growth for increased congestion and pollution. Its vision was “To
enable everyone to undertake their activities in the most sustainable way and to have a
transport system that:
•
•
•
•
•

has people walking, cycling and using public transport more;
makes York easier to get around with reliable and sustainable links within its own area,
to adjacent areas and cities and the rest of the UK;
enables people to travel in safety, comfort and security, whatever form of transport
they use;
provides equal access to opportunities for employment, education, training, good
health and leisure for all, and
addresses the transport-related climate change and local air quality issues in York.”
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Its strategy to achieve this vision involved:






providing quality alternatives to the car to provide more choice and enable more trips to
be undertaken by sustainable means;
improving strategic links to enhance the wider connections with the key residential and
employment areas in and around York, and beyond;
encouraging behavioural change to maximise the use of walking, cycling and public
transport and continue improving road safety;
tackling transport emissions to reduce the release of pollutants harmful to health and
the environment; and
enhancing public streets and spaces to improve the quality of life, minimise the impact
of motorised traffic and encourage economic, social and cultural activity.

It confirmed the hierarchy of users introduced in its first LTP, which places pedestrians and
those with mobility handicaps first, followed by cyclists, public transport users, commercial
vehicles and lastly car users. Among public transport improvements it envisaged introducing
more bus priority measures, improved bus stops, interchanges and real-time information,
smart multi-operator tickets, hybrid fleets and expanded park and ride services in the period to
2016.
Performance indicators and targets were expressed in terms of flows and levels of access
rather than modal shares, which makes comparison with other cities difficult, but modal shares
for the journey to work from the 2011 census for York and comparable historic cities are
shown in Table 2. These indicate that York has the highest sustainable mode share (at 43%),
but that it is its much higher bicycle mode share which distinguishes it. However, even its
mode share statistics do not compare well with many continental European cities. For
example, Freiburg in Germany, with a similar population to York, recorded a sustainable mode
share of 79%, with 29% of journeys on foot and 34% by bicycle, in 2016 (EPOMM, 2018).
Table 2: Method of travel to work for selected historic cities: 2011 (%)
City
Bath2
Chester2
Lancaster
Lincoln
Worcester
York

Bus
7
4
6
6
5
8

Rail
4
2
2
1
2
3

Car1
66
79
70
66
71
57

Bicycle
3
3
4
6
4
12

Foot
19
11
16
20
17
19

Other
1
1
1
1
1
1

1: includes motorcycle and van
2: includes a wider rural hinterland
Source: 2011 census

Subsequently, the city council has commissioned further analyses of the performance of the
transport system. Figure 2 summarises a 2014 analysis of gaps in public transport provision
(SDG, 2014), in which need, estimated from socio-economic data, is compared with provision.
It appears to show a pattern of deficiencies in coverage in a ring roughly half way between the
inner and outer ring roads, many of which are low income residential areas. Further analysis
suggests that the principal problems are low frequency and indirect services. A report by the
York Quality Bus Partnership, involving the council and the operators (YQBP, 2015) reviewed
the pattern of delays to bus services. It identified 32 locations with significant delays, of which
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seven primarily involved boarding delays (typically at schools, but also the university) and 25
were caused by traffic, principally on the main radial routes and the inner ring road.

Figure 2: Public transport gap analysis for York (SDG, 2014)

Surveys elsewhere also point to factors which will affect York’s public transport services. A
recent survey of over 8000 people by Leeds City Council asked the public what they most
wanted from the transport system (LCC, 2017). Schemes to improve bus journey times were
rated important by 66% of respondents. Specifically on bus, the top five improvements
mentioned by respondents in an open text response were 1) more reliable bus services; 2)
cheaper services; 3) more frequent services; 4) more bus routes and 5) improved priority for
buses on roads. Recent research suggests that those most in need of public transport may
not contribute to such surveys or make their needs known. Low income households without
cars face limitations in the spatial mismatch between housing and employment, temporal
mismatches between employment and caring schedules and transport timetables, and
resource constraints aggravated by high fares (Crisp et al, 2017). Around 7% of households
have cars but are materially deprived and hence restricted in their ability to travel (Mattioli,
2017). Underlying national trends suggest that reduced budgets are leading to fares increases
and service reductions, resulting in bus journeys per capita falling by over 10% in the major
conurbations over an eight year period to 2016/17 (DfT, 2017a). However, York has managed
to buck these trends, with some services increasing in frequency, some targeted fares
reductions, and an increase in ridership of 12% in the four years to 2016/17. As a result, York
currently has high passenger satisfaction and, the tenth highest ridership level (in trips per
capita) outside London.
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However, analysis conducted by City of York Council for its Local Plan indicates the extent to
which the problems of congestion might be aggravated by the planned new developments, if
no further action is taken. Figure 3 illustrates the projections for the evening peak, with most of
the network inside the outer ring road operating at under 30km/h, and substantial sections at
under 15km/h.

Figure 3: Predicted evening peak speeds with new development in 2033 (CYC, 2017)

These factors suggest that the principal problems which York faces are:










a relatively low mode share for sustainable modes (when compared with continental
cities)
incomplete spatial coverage
incomplete temporal coverage (particularly evenings and Sundays)
need to provide for new developments
significant delays for existing buses
an underlying desire for better services
financial pressures
governance barriers and
acceptability barriers.

Given these problems, the objectives underpinning York’s LTP3 vision remain valid, but any
new transport strategy needs to focus more than previously on providing for unmet (and often
unidentified) needs to travel, and on providing effective alternatives to car use. York’s public
transport strategy will be central to meeting such objectives, but will need to be complemented
by strategies for walking and cycling, demand management and freight services.
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4. The potential applications of new mobility services
The starting point in considering a public transport strategy must be to assess the future
contribution of the public transport services which are currently available. Having done this, we
then consider in turn each of the new mobility services which is now on offer, and assess its
ability to complement current provision. As noted in Section 2, any overall SUMP strategy will
involve a package of measures in which each measure reinforces the benefits of others, or
helps overcome the barriers to their implementation. We therefore conclude this section with a
brief review of the other policy measures which might most effectively complement the public
transport strategy. At the end of this section, we summarise the potential of each of these
interventions to address the problems listed above and suggest an approach to developing an
integrated strategy.
Conventional buses
As noted in Section 3, York’s public transport service is
predominantly bus-based. There are a total of 21 daytime local services, including six park
and ride services, and a further eight principal regional services. Nine local routes operate on
a 10 minute or higher frequency and three every 15 minutes. Spatial coverage is good, but
with gaps as shown in Figure 2. All but one route serve the city centre, but only four serve the
hospital and three York University. None of the park and ride services serves the hospital or
either university. Evening and Sunday services are more limited, with the park and ride
services stopping at 2000. It would be possible to add or extend these services to cover the
identified gaps, but under the deregulated environment this would require the Council to seek
subsidised tenders and have funding in place for their operation. New bus services will be
needed to serve the planned new developments on the fringes of the city. For four of these,
the draft Local Plan refers to the delivery of high quality, frequent, accessible public transport
sufficient to achieve a 15% modal share by bus; for the others no such provision is
anticipated. The financing of such provision would depend on any requirements placed on the
developer.
Improved provision for buses
The Council is better able to improve the performance
and routing of current services. As noted in Section 3, there are 25 locations where traffic
causes significant delay, but only 11 of these currently have an identified solution. The road
network is very constrained, but it may be that wider use of gating strategies could improve
performance in the inner city. York is unusual in not having a central bus station, but a
planned new facility at the rail station will improve facilities for passengers and allow buses to
turn round there, thus increasing flexibility of operation and permitting all but four local
services and six of the eight regional ones to interconnect. Meanwhile two other major city
centre developments will provide for more direct routes through the centre.
Improved information
Real time information for public transport now extends beyond
the bus stop to include information within the vehicle and through mobility apps and journey
planners on mobile phones. York already has real time public transport displays and mobile
phone information at many stops and has improved the quality and legibility of its fixed
timetable provision. There are plans to extend the coverage of real-time information. The Bus
Services Act (DfT, 2017b) will require the introduction of audio and visual information within
buses which will improve the usability of the system for tourists, occasional users and users
with hearing and visual impairments. A key issue for York is whether the public transport
information on mobile phones is integrated with information about key sites and offers from
local businesses and retailers and if so whether this is left to commercial providers or led by
the Council.
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Alternative payment methods
There is a UK-wide shift to simpler payment methods,
with parallel developments in the use of smart cards, smart phone apps and contactless
payments. All buses in York already accept smart cards and cash and the majority now accept
mobile ticketing and have contactless card payment. Firstbus, the major operator in York,
reported 30,000 contactless payments in the first month it was offered. The shift to mobile and
contactless payment could be particularly important to the efficiency of services in York. In a
research study, First found that boarding time with flash pass mobile ticketing was 75% faster
than with cash payments. Such an approach would help overcome serious delays at the
seven locations where boarding is the principal cause. Unless the AllYork ticket/ smart card is
used, it is still necessary to purchase separate tickets for different operators. In due course,
these improvements both to information and to payment could feed into a more integrated
Mobility as a Service proposition.
Demand responsive services
These are already available for people with restricted
mobility, but could be expanded to perform an important role in York in the coming years. As
indicated above, there are areas of inner York with limited bus access to the city centre, and
park and ride services do not access the hospital or universities. More generally, orbital
journeys inside the outer ring road, and many of the settlements outside are less well served.
Moreover, many new housing developments will not be of the scale to support conventional
bus services. All of these could potentially be provided for by micro-transit services as outlined
in Table 1. Potential service patterns might include direct links to hubs such as the hospital,
universities and park and ride sites, and free-standing orbital services. It may be less
appropriate for these smaller services to have direct access to the already congested centre of
the city during the peaks.
Transportation Network Companies
The ITF report on shared and integrated mobility
suggests that there are major savings to be gained from shared taxi mobility but that these
gains only happen with large amounts of sharing and may vary substantially with context (ITF,
2016, 2017). Given York’s constrained network the risk of shared taxis extracting travellers
from bus is significant and the additional vehicle kilometres would be detrimental in the peak..
However, there is a strong night time economy in York with theatres, bars and restaurants.
There may be scope for financial savings as well as traffic reductions from a more targeted
approach to taxi sharing in the city at these times.
Car clubs and autonomous shared vehicles
York already has a conventional car club,
which helps reduce car ownership and use (SDG, 2017). The International Transport Forum
has studied the potential for all car and bus use to be replaced by autonomous shared cars
and minibuses, and has shown the potential for substantial reductions in the vehicle fleet and
parking needs, and more modest reductions in traffic levels and congestion (ITF, 2015).
However, there is a significant risk that wider availability of shared autonomous vehicles will
abstract travel from walking, cycling and conventional public transport, and adversely affect
the urban environment. May et al (2018b), in recent predictions for Leeds, suggest that the
introduction of fully automated cars could increase kilometres travelled by car by over 40%,
even if they are only able to be used as shared vehicles.
Mobility as a Service
MaaS offers a more integrated mobility system in which
information, costs and payments are provided seamlessly for the range of services available in
a city. In theory, most of the necessary pre-conditions for implementation of MaaS in York are
right. There exists a mix of modes with bus, taxi and a growing car club and a significant
proportion of the population live close to the inner city where less car dependent lifestyles are
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more easily supported. York has some influence on buses through the park and ride network
which other UK cities lack. Nonetheless, competition between different operators and between
buses and taxis makes integration difficult. There is also a strong cycling tradition in the city
which may limit the intensity of use of a MaaS service.
Improved provision for walking and cycling
York already has a high modal share for
cycling and an extensive city centre foot street network. However, more could clearly be
achieved in a city which is flat and in which 70% live within 5km of the centre. York Civic Trust
has been pressing to extend the foot street network in the centre and give pedestrians higher
priority in crossing main roads. Meanwhile there is a campaign to extend the cycle network,
provide through routes across the city centre, and upgrade and maintain the network to a
common standard of segregation.
Bike sharing
York does not at present have a bike share scheme, but is actively
considering commissioning a dockless system covering the majority of the city. In due course
it might be possible to introduce electric bikes which could make cycling an option even from
outlying villages. Such provision will inevitably compete with public transport, but other things
equal it is more cost-effective, more sustainable and more beneficial for public health if
journeys can be made on foot or by bike.
Demand management
While enhancements to public transport, walking and cycling will
to some extent stimulate a reduction in car use, there is ample evidence (e.g. Lautso et al,
2004; May et al, 2005) that measures directly to reduce car use would make the overall
strategy more effective. York already restricts parking in the city centre, has used gating on
three radial corridors to reallocate road space, introduced an ill-fated scheme to limit one of
the three city centre bridges to buses and taxis, has assessed the potential for road
pricing,and has reviewed the potential for the more general management of access to the city
centre (JMP, 2011). However, its current approach is limited. While the Local Plan refers to
parking standards for new development, it does not specify them, and appears to be watering
down the approach specified in the Council’s Development Control Local Plan (CYC, 2005).
Moreover, while it refers to the potential of measures to limit car use in the city centre in favour
of public transport, it envisages not introducing these until after 2027, by which time much of
the travel patterns implicit in Figure 3 will have been established.
Freight management
Finally, there is a case for considering a parallel strategy for
freight and servicing. On-line sales are growing at 10% p.a. and are resulting in similar
increases in van traffic and growing pressures on kerb space (ITF, 2018). Moreover, York’s
narrow streets are not suitable for larger delivery vehicles. York is already considering a
peripheral freight consolidation depot, but could usefully introduce further consolidation in the
proximity of the city centre, bookable loading points, and local distribution points for home
deliveries (Kiba-Janiak, 2017).
In Table 3, we assess the potential of each of these policy interventions to help resolve the
problems listed in Section 3. New mobility services are shown in italic. Demand responsive
services, TNCs and, to a lesser extent, ride sharing and bike sharing offer the best potential to
extend services spatially, temporally and to new developments. However, TNCs and CAVs
risk reducing sustainable mode share and increasing delay. Improvements in sustainable
mode share and reductions in delay are most likely to be stimulated by demand management
and freight management measures, conventional improvements to services and, for mode
share, walking and cycling, enhanced payment systems and MaaS. Most of these are also
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likely to generate of the impression that services have improved. Many of the new mobility
services avoid financial barriers by being externally funded, and seem likely to be publicly
acceptable. In these ways they may help offset the financial barriers experienced with
conventional services and the unacceptability of demand management measures. However,
they will complicate further the city’s governance challenge, and it is this to which we turn in
the following section.
Table 3: Contribution of policy interventions to problem resolution
Policy

Mode
share

Spatial
coverage

Temporal
coverage

New
development

More bus
services

√

√√

√

√√

Improved
bus
infrastructure

√√

Information
provision

√

√

Enhanced
payment

√

√√

√

Demand
responsive

√

√√√

√√√

√√√

√√

x

TNCs

x

√√

√√√

√√

√

√√

√

√

√√

√

Car sharing

√

Delays

√√

CAVs

xx

MaaS

√√

Walking &
cycling

√√

√√

√

√√

Bike sharing

√√

√√

√√

√√

Demand
management

√√√

Freight
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In formulating its governance strategy, York first needs to determine its transport strategy. As
noted in Section 3, the strategy needs to focus both on meeting unmet needs and on
providing effective alternatives to the car. We suggest that this is best done by considering
each type of movement in the city separately by orientation, distance and time of day,
determining the current modal mix and unmet current and future demand, assessing which of
the current and new mobility services offer the best alternatives to the private car, and taking
steps to promote those services while imposing controls, where necessary, on the levels of
car use. Such an approach will allow the Council to assess the likely requirement for
sustainable modes without and with demand management, the need for complementarity
between those modes, and the cost-effectiveness of any interventions needed. This approach
could, for example, be applied to the new residential developments proposed in the Local
Plan, and would offer a cost-effective and clearly argued alternative to the predictions of
extreme congestion typified by Figure 3. It would also offer a way of tackling the gaps in
provision suggested in Figure 2, and those which are becoming apparent in addressing the
city centre’s night time economy.

5. Governance
It is clear from the analysis in Table 2 that an effective strategy is likely to involve a number of
policy interventions, many of them from the range of new mobility services, which are typically
offered and managed by third parties. Moreover, there are some new mobility services, and
particularly TNCs and CAVs, which could have deleterious effects and need to be carefully
regulated. This is a challenge which most cities face (Marsden and Reardon, 2018), but in
some ways UK cities, which have had to work for many years with complex governance
structures, may be better placed to respond.
As noted in Section 3, York is a unitary authority with direct responsibility for highways, traffic
management, parking and related measures such as travel awareness. However, most buses
are operated commercially, with the Council able to specify non-commercial services which it
wishes (and can afford) to subsidise. York has established a Quality Bus Partnership jointly
with the operators to coordinate ticketing, information, quality standards and support for
services. Rail services are operated under nationally awarded franchises, and York has little
or no influence over the services operated.
Current government initiatives may offer several changes to this structure. It has established
Transport for the North as a sub-national transport body with powers to invest in new
infrastructure for the region, though its impact on York is likely to be limited (TfN, 2017). It has
invited groups of local authorities to submit proposals for mayoral combined authorities, which
would have delegated powers and budgets, much as has already happened in Greater
Manchester (GMCA, 2018). But it has still to make a decision on alternative proposals
submitted to it three years ago by the local authorities in Yorkshire. More recently, its Bus
Services Act (DfT, 2017b) has allowed local authorities to convert Quality Bus Partnerships
into Advanced QBPs, which are statutory, enable the local authority to introduce a wider range
of measures to encourage bus use such as parking restrictions, and allow them to require
operators to make improvements in service quality, vehicle standards and emissions. The Act
also provides for the introduction of franchising, following the London model, in which local
authorities specify the service pattern, fares structure and quality standards required, and
seek tenders from operators to provide these services. However, while such powers are
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immediately available to mayoral combined authorities, it seems unlikely that they could be
used by a unitary authority such as York.
In developing its new governance structure, York therefore will need to take as its starting
point its current Quality Bus Partnership. In doing so it will need to ensure that the new
providers of transport are carefully integrated within the existing system of provision so that
they are complementary to, rather than in competition with existing modes. This is particularly
critical given the limited ability of local government finances to cover any additional subsidy
burdens. York will need to act as an intermediary between existing providers who are nervous
of a loss of business and the new providers (Docherty et al., 2017; Hensher, 2018). The
expanded range of new providers will bring with them the promise of better service provision
for lower or zero subsidy, but new technology does not wish away the fundamental economics
of service provision, which implies that some communities, particularly but not exclusively in
more peripheral areas, will be less well served and will continue to justify intervention on social
equity grounds. It is only the local government that is mandated to undertake the balancing act
of determining what is in the interests of all its citizens and what mix of solutions will best meet
its objectives. Without a strong steer, the individual operators seem as unlikely to deliver an
integrated outcome as the existing mix of private sector providers have in previous decades.
This begs two questions: what might the most appropriate governance structure be, and what
power and resources can York bring to bear to ensure that that governance structure is
effective? On the first question, there is now useful European guidance on the broad question
of institutional cooperation (POLIS and WYCA, 2016), as well as specific guidance related to
new mobility services (Marsden and Reardon, 2018). Both stress the importance of identifying
the full range of actors, agreeing on the overall objectives, ensuring that these objectives are
aligned with those of individual partners, deciding on the most effective policy interventions
and their timing, sharing responsibilities while providing leadership, allocating resources
appropriately, ensuring transparency through the sharing of data, and rewarding success. It
may be that the best model for achieving this is to expand the Quality Bus Partnership to
encompass the wider range of actors. As an alternative, there may be a case for retaining that
Partnership to focus specifically on conventional bus services under the umbrella of a body
with the wider remit to consider the roles of all sustainable mobility providers. In either case,
the development of MaaS could well serve as an integrating facility.
Like all local authorities, York has a combination of hard powers and soft powers at its
disposal (Nye, 1980). Looking first at hard powers, one of the critical means it has for
influencing mode choice is the allocation of infrastructure for specific modes and for shared
use. As we identify, more can still be done to provide priority in bus corridors and for cycling,
and it will be appropriate to consider broadening that provision to cater for new demand
responsive services and for bike sharing. York can also exert significant influence on the
quality of vehicles accessing the city centre through specification in its own contracts for Park
and Ride and through emission standards. The management of parking policy in York is
another example of the effective use of hard power, which will need to evolve to manage the
kerbside as it becomes more intensively used (ITF, 2018). This raises in turn the broader
question of demand management, which will become increasingly important if sustainable
modes are to be protected from congestion, but which requires significant political
commitment. Many of these factors come together in planning for future growth. In setting out
its strategic land-use plan, York has the scope to ensure that new housing developments are
implemented with appropriate priority and provision for sustainable modes, and limitations on
provision for the car. However, this requires politicians to be prepared to dictate their
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requirements to developers. One area in which hard powers are currently uncertain relates to
the regulatory environment. It is clear that York, like other cities, will need to be able to
determine where new mobility services would be disruptive, and regulate to avoid such
disruption. Unfortunately the powers to do so are at present limited, and cities are instead
reliant on voluntary codes of practice such as that introduced for bike sharing in the UK
(CoMoUK, 2018).
As regards soft power, there are also several options. York is a gateway to funding from
government for pilots and demonstrations to help de-risk the implementation of potentially
advantageous innovations and it has used this well in the past to develop the information
system, smartcards and electric buses. It can promote itself as a testbed for new technologies,
and is well placed to do so as a free-standing city which exhibits the full range of urban
transport challenges. It is also an important broker with the major trip generators in the city
including the health service and hospital, universities and major employers in influencing the
take-up of new services such as micro transit and bike sharing. It can play a limited role as a
risk sharer, which it did to good effect with the car share club for which it is a major corporate
user and could do again in integrating micro transit with the Park and Ride service. Finally it
can coordinate the monitoring and evaluation of the transport system, and hence demonstrate
and reward the success of new policy interventions.

6. Conclusions and policy implications
The nature of public transport is changing rapidly with the development of new mobility
services such as shared taxis, demand-responsive buses, shared cars and bikes, new
approaches to charging for public transport and the emergence of Mobility as a Service
(MaaS). Cities face two difficulties in incorporating such innovations into their Sustainable
Urban Mobility Plans (SUMPs); there is still very limited information on their performance, and
most are offered by third parties who are not in the public sector, are not necessarily
committed to the objectives of a city’s SUMP. We assess the potential of such innovations, the
ways in which they might be harnessed, and the governance implications using a case study
of York, a free-standing historic city of 210,000 inhabitants in the north of England.
York has in many ways been successful in developing its bus service achieving patronage
growth and increased satisfaction against a pattern of decline elsewhere. It has one of the
highest sustainable mode shares in the UK, and though it compares less well with continental
European cities, it is in its share of trips on foot and by bicycle that it performs unfavourably.
However, it faces a series of current problems of incomplete spatial and temporal service
coverage, high levels of delay to buses, and increasing financial pressures. Moreover, it is
planning for a 20% increase in population in the next 15 years, which is predicted to have
serious impacts on congestion and pollution unless new solutions are found.
Against that background, we find that demand responsive services, car sharing and bike
sharing offer the best potential to extend services spatially, temporally and to new
developments. Transportation Network Companies (TNCs, such as Uber) and, in due course,
shared Connected and Autonomous Vehicles also have the potential to extend service
coverage, but risk reducing sustainable mode share and increasing delay. Improvements in
sustainable mode share and reductions in delay are most likely to be stimulated by demand
management and freight management measures, conventional improvements to services and,
for mode share, walking and cycling, enhanced payment systems and MaaS. Many of the
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new mobility services avoid financial barriers by being externally funded, and seem likely to be
publicly acceptable. In these ways they may help offset the financial barriers experienced with
conventional services and the unacceptability of demand management measures.
It is clear from this assessment that a combination of sustainable modes and demand
management will be needed if unmet needs are to be provided for and congestion and
pollution reduced. Thus the Council’s approach needs to be interventionist and proactive
rather than laissez faire. We propose a spatial and temporal corridor-based approach in which
current and future movement patterns are assessed to identify the appropriate mix of mobility
services, and the network enhancements which are needed for each. While the analysis of
these requirements should be led by the local authority, their funding and implementation
need to be coordinated by all the actors involved, including the providers of new mobility
services. This requires a new approach to governance.
York already has an effective Quality Bus Partnership (QBP) with its six commercial bus
operators, and it would be possible to expand it to include the providers of micro-transit
services, car and bike sharing and TNCs, or to involve these in an umbrella group to which the
QBP reports. The introduction of MaaS could provide the catalyst for integrating the full range
of providers. In either model, the Council needs to provide professional leadership, and to
make effective use of the hard and soft powers at its disposal. Among hard powers the most
important are likely to be road space allocation and demand management, and the imposition
of sustainable access principles on new developments. Among soft powers the Council should
continue to offer itself as a testbed for innovation, seek government funding for such
innovations, and provide the resources to evaluate them to demonstrate and reward success.
Like other UK cities, York would also benefit from a stronger regulatory environment in which
to manage new mobility services. The introduction of the new governance model and the use
of this range of powers pose a number of political risks, a require a new level of long term
political commitment.
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Automated and Connected Transport – what is
Ahead of Us?
1. Introduction
Automobility became a symbol of economic progress in Europe, USA and Japan after World
War II, spreading successively over the decades to the rest of the world. Moreover, cars
became important consumption goods and car-ownership is a strong symbol for social upward
mobility (income and lifestyle). Therefore, (car-based) mobility sometimes is construed as
‚human need‘. To organise this increasing car-based transport a ‚car-friendly‘ urban planning
was established in Western Europe and the USA at the end of the 1950s (Reichow 1959) – or
even longer. It dominated planning goals until the 1980s or even 1990s. These blue-prints of
planning and the strategies of functional separation led to the construction of spatial (infra)structures and barriers that resulted in even more car-dependency in everyday life. All in all,
in the last five to six decades, the lock-in effects that where established, restrains the much
needed ‚mobility turn‘ due to increasing ecological, climate and social problems.
Beside the negative outcomes on the macro level, car ownership is resulting in and or
deepening the socio-economic divides, as they as well impacting the freedom of allocation
strategies of private households. The mental construction of car mobility as a ‘freedom’,
therefore, cannot be a ‚human need’, but an improved chance for better-offs to use the
infrastructure facilities of an urban agglomeration better than others. Only the mass production
of cars enabled the middle classes in their ‚urban flight‘ to suburbia, resulting in a massive
urban sprawl (Cass et al. 2005).
Recently, in Europe, Northern America and as well in South-East and Eastern Asia, the type
and intensity of car mobility is heavily debated between the lobbyists of car producers, engineers, technicans and some politicians (‘keep at it’) on the one side, and activists and critical
social scientists on the other side. The activists and social scientists argue for a ‘mobility turn’
towards a sustainable transport system, based on ‘active mobility’ (walking, cycling) and the
use of public transport (Altvater 2007; Geels et al. 2012; Canzler und Knie 2016). This dispute
is taking place against the background of changing contexts (climate, technology, societies),
which results not only in a changed mobility behaviour but also in new political and planning
goals.
Within the academic discourse around transport and mobility there has been a ‘societal shift’
around the turn of the millennium from an engineers-driven transport science to a social
science-based analysis of mobility behaviour (Vannini 2010, Dangschat 2013). Moreover,
based on predictions of dramatic increase of transport, we see a shift even in politics and
planning administration from the (“alternativeless”) extension of transport infrastructures toward the organisation of (car-free) intermodality and a changed mobility behaviour (Halbesma
et al. 2016).
Within this setting of challenges and reversed trends, the idea of driverless and connected
transport is challenging politicians, spatial and transport planners as well as citizens as in the
1960s. Do we again adopt – like in the beginning of the heydays of car mobility – the infrastructures and the settlement structures to the need of automated and connected transport
(ACT) or should we accept only those forms of automated transport, which contributes to
solve (some of) the existing problems of transport and mobility (Rupprecht et al. 2018)?
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This article first comments the existing challenges of the technical infrastructure needed to
organise ACT properly, followed by both positive assumptions and scepticism against the
future impact of ACT. The contribution is wrapped-up in the conclusion by discussing the challenges for politics and spatial planning.

2. Challenges of Infrastructures of Transport Systems and
Mobility
Policies of transport infrastructures are beside the transport law sector the most important part
of transport policies. Transport infrastructures include streets, rails, rivers, harbours, ports and
airports including all constructions (buildings, tunnels, ramps, bridges, etc.) and all infrastructures which are needed to conduct transport (electro-technical and information systems).
Although it has been often criticised that transport systems within highly industrialised countries have been mainly oriented towards car mobility over the decades, it is still at the centre of
mainstream thought of transport planning. As reaction on an ever-increasing traffic of all kinds
(passengers, freight), more and more infrastructures are currently getting up-graded (phase 1
of transport policies; Jones 2017). Moreover, an ever improved network of highways and highspeed trains were seen as a prerequisite for the speeding up of economically weak and
peripheral regions, which massively impacts the logic of European and national locational
policies (Gather et al. 2003; Mösgen 2008). Even though there is an empirical evidence that
increased options for overcoming spatial distances will result in ever more traffic, the planning
logic of expansion of infrastructures was continued (Holzapfel 2012: 78 ff.). In economically
emerging countries almost identical policies are recently being established, which will lead to
similar lock-in effects. Therefore, the challenge is how to develop new types of transport
systems as well as how to impact mobility behaviour that will lead to more sustainable
mobility.
The second phase of transport policy is a first reaction to the problems of car-based mobility
by improving and expanding public transport, establishing mobility networks, based on
different modes (park-and-ride) in urban agglomerations. For peripheral regions, the old
strategies are still most dominant.
The third phase is strongly influenced by the awareness of the need to save (renewable) resources, decrease the emission of greenhouse gases and noise, sealing and trenching
landscapes and the ‘consumption’ of public space in cities. This phase is a mental realignment
in favour of a mobility turn towards a more sustainable development (Banister 2008; Cresswell
2010; von Hauff 2014) and of resilience (Picket et al. 2014).
This massive paradigm shift embedded within the notion of ‘reflexive modernity’ (Kesselring
2016) is not linear and is not taking place everywhere, but differs from region to region, impacted by a myriad of different interests which can be seen as differences between political
parties or even social groups. One general aspect of the third phase in Europe is the
realignment of the triade: “avoiding”, “shifting” and “improving”, which, however, has been
hardly practised consistently so far.
The recent phase – like in many other fields reacting to the Grand Challenges – problems of
mobility are seen through the glasses of engineers and are believed to be resolved techno-
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logically. One of these stories is that negative outcomes of car-based mobility can be solved
by technical improvements of vehicles (motors, lightweight construction, automatisation,
connectivity, etc.) and new infrastructures (multi-modality hubs). Much of the optimism is
attached to automated and connected driving (ACD). On the other hand, there is a fear that
bringing this technology on to the streets could result in a relapse back into phase 1 of
transport and land use planning (cf. above).

3. Hope and Fear about Automated and connected Driving1
The discourse about the implementation of high (SAE 4 level) and fully automated vehicles
(SAE level 5) is still based on poor empirical evidence. Meanwhile, there is a bulk of calculations and scenarios, based on different assumptions about future developments, system
conditions, political and planning decisions (Milakis et al. 2017; Beckmann 2018, Soteropoulos
et al. 2018). Under these circumstances two different ideal-type stories can be told – one
optimistic/positive and one sceptical/negative. Reality will probably be somewhere in between.

3.1 Positive/optimistic story
For engineers, IT experts and suppliers of car producers, economic consultants and parts of
public administration and politics, who believe in economic improvement and competitive success of cities, regions and national states, but also ‘technological freaks’ (Canzler & Knie
2016), the automatisation of transport is seen as a good instrument to solve more or less all
recent problems of transport (Bosch o. J.). They claim that AV will lead to:

1



the decline of the number of traffic accidents to almost zero (decreasing both personal
risks of being injured and the overall societal costs),



a more efficient control and timing of traffic flows to avoid traffic jams to exist,



control over driving speed,



regulation of the search for parking lots,



overall decrease of energy consumption, the emission of greenhouse gases and costs
of driving.



Fewer cars will be needed because of the better organisation of transport, which will
make it possible to dismantle existing transport infrastructures; the spaces gained
could be used as ‚public space‘ for other and better use.



Inter-modality will reduce the number of cars and rides and will make it possible to plan
and establish functionally mixed quarters,



opening up new possibilities for social interactions for people with limited access to
transport.



Moreover, stress-free driving and more creative or productive use of the time of driving
are expected,

Some of the thoughts and arguments presented here are based on discourses among the research team of the
project AVENUE 21 – Autonomous Transport: Developments of Urban Europe“, sponsored by Daimler and
Benz-Foundation (11/2016-10/2019).
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not at least by expanded possibilities for infotainment.

3.2 Sceptical/negative story
The‚sceptical story’ is predominately told by journalists, social scientists and some public administrators. They refer to issues of social cohesion, environment and climate protection. Within these narrations, not only negative side-effects are mentioned, but also the scepticism
towards too optimistic assumptions about the development of automated transport systems
and its accompanying societal trends (Grunwald 2015; Dangschat 2016, Kollosche &
Schwedes 2016, Dangschat 2018). Particularly, it questions the claim that traffic volume will
be reduced because of the following reasons:

2



the comfort of automated and connected driving will jeopardise public transport and
active mobility (walking and cycling),



growing attractivity of peripheral housing (as prices will be lower and mobility timecosts will decrease) will increase the number and length of car-based trips,



‚automated‘ search for parking lots will enlarge car mobility particularly for commuters
and short-time parkers which will result in more trips, particularly as the number of trips
of empty vehicles will increase.



Moreover, an increasing number of persons will be able to use automated vehicles
earlier (maybe from the age of 14) and longer in their lifespan (maybe up to ages
beyond 100).



All in all: due to the side effects of automated driving, the aims of sustainable settlement development (compact city, environment-friendly mobility) will be challenged,



the assumption of energy-saving and pollution reduction are far too optimistic, because
they are based on the notions of a steady and dynamic increase of sharing2 and high
acceptance of post-fossil engines. These assumptions are not based on evidence yet.
Both, changed mobility behaviour and the decision to buy cars, are embedded in
persistent mind-sets and routines. Moreover, sharing and post-fossil engines are not
necessarily related to automated and connected vehicles.



The prediction of reduction of energy consumption and the related decrease of
greenhouse gas emissions, and also the lowering of operating costs is too ambitious
and do not consider rebound effects.



The first advantages of an economically efficient and ecologically effective transport
management can only be observed for an AV market-penetration of 50% to 60%,
becoming really relevant from 80% or 90% onwards. This might be the case beyond
2050 in European cities. Until then the mixed modes of SAE 2, 3 and 4 will result in
problems, not fully foreseen at now (dedicated lanes, barriers, gates to protect the
defensive modes of driving of automated vehicles etc.).



The initial costs of automated and connected vehicles will be high in the very beginning
(high technological standards based on low quantities), and therefore be applied first in
more luxory cars. Due to the cost-structure, the initial deployment of automated and
connected driving will be socio-economically highly selective – this will go hand in hand

Following an European-wide study of AutoScout24 (2015: 9) about 86 % of the respondents will own a car in the
future.
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with unequal benefits (comfort, connectivity, time savings) and will increase socioeconomic segregation on the regional level.


After a certain degree of market-penetration insurance companies will start to increase
their tariffs for those who continue to drive themselves (and therefore create more
risks). This means that low-income households will be neither able to afford the new
cars with high technical standards, nor will they be able to pay the higher tariffs.



Following the few and general results of studies on the acceptance of automated and
connected driving in Germany and Austria, a majority of citizens express their
reservation about AV (between 64% and 55%). The main arguments are a general
mistrust against ‘driving robots’, the fear of being hacked or remote-controlled by
others, scepticism against ‘big data’ and the unwillingless to be a passenger and not
an active driver (Fraedrich & Lenz 2014, 2015a, 2015b).



The interest for disruptive changes is not in the interest of the car industry (they prefer
a more step-by-step development of assistance systems) but rather in the interest of
companies who employ professional drivers (logistics, taxis, busses and even
institutions of public transport). However, the highest pressure comes from IT- and
other companies (Google, UBER, Lyft, Siemens, etc.), who are interested in acquiring
a new quality of personalised on-trip data. They are not interested in the improvement
of the transport sector or environmental protection, but to create new products and
services based on new business models.

Which of the two ‘stories’ will be relevant in the future is to some degree open. Following the
desk research of Milakis et al. (2017), most studies published in English are rather optimistic.
This is due to the fact, that a far majority of them are dealing with the technical feasibility of
vehicles and their inter-connectivity. Mixed modes of transport will generate further problems –
an issue mostly neglected within these discourses. Moreover, the processes that may develop
alongside technical improvements (acceptance of carsharing, market-penetration of post-fossil
engines etc.), are being over-estimated for their positive effects, neglecting rebound effects
and the low acceptance of people, which should be considered within the analysis of sociotechnical changes (Geels 2011). Moreover, and what is not discussed by Milakis et al. (2017)
is that the transferability of empirical results of sharing-rates, renewal of former parking lots,
traffic intensity and drivers’ behaviour from one transport system to another or from one
mobility-culture to another is highly questionable.

4. Infrastructural Challenges of High and Fully Automated
and Connected Transport
Highly or fully automatic transport will need additional infrastructures – physical ones and
those, which support steering and connectivity (acatec 2015). To identify the environment, i.e.
streets, they must be marked more precisely. Moreover, as the manner of driving is
defensively coded, the automated and connected vehicles (ACV) need to be protected against
accidental and wilful troubles.
It is assumed, that on highways and roads outside settlement structures, the operation of ACV
will be technically feasible more quickly and can be more easily financed and implemented by
public hands. In urban centres, however, mixed traffic will generate considerable problems.
Recently, within European and national research funding programmes specific traffic
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situations like junctions and crossings are simulated for ACV and will be studied in some
testbeds (cf. e.g. CoEXist). According to recent suggestions for technological improvement,
the lanes of ACV should be separated from other road users by bars and fences to enable
fluid mobility. This in turn will have a massive negative impact on cycling, walking or other
uses of public space in cities and will undermine urbanity. Shared space would hardly be
possible, as under these conditions ACV will stop at all recognised hindrances and automatic
driving will be more or less impossible.
Therefore, plenty of technological infrastructures will be needed for traffic control and the
connectivity for all road users. Vehicles will be equipped with different sensors (radar, lidar,
infra-red, laser, ultrasonic sound etc.) and cameras to enable a 360o awareness for different
distances. Among these the vehicle-to-vehicle communication (v2v) and the identification of
the road conditions ahead (vehicle-to-environment, v2x) are the easiest. However, to benefit
from ‘shared intelligence’ the exchange of a myriad of data will have to be processed in realtime, which need a more efficient information transfer (5-G net) and more powerful
processors.
Within urban structures, ACV will encounter with other road users, who until now could not be
incorporated into the system of information exchange. To optimize the system of automative
transport it would be helpful if they were also equipped with appropriated sensors. As smartphones can be switched off, wearable devices or in-built devices have to be further
developed.
In conjunction with the Internet of Things (IoT) different devices can be connected and
improve the possibility to detect details of the environment. Thus, public spaces need to be
equipped with more sensors and cameras – an infrastructure, which is discussed only
randomly so far. This will raise questions about the type and amount of devices needed, who
will pay for it and under which conditions will they become authorized and deployed. It is to be
expected that public authorities, which have almost no means for investments, have to accept
that private industries will pay for the investments and thus will have the right to use the
personalised on-trip data.
As automated and connected transport produce increased amounts of ‚worthful‘ data, IT- and
high-tech-industries have growing interest in new business models and/or new systems of
algorithms. Google did not put their WAYMO car in the streets to step in the car production
business, but to push the traditional car producers to speed up with technological
developments and to foster the improvement of connectivity systems in order to increase the
chances of Google becoming their partner for further development.

5. Polito-planning challenges of highly and fully automated
transport
As result of the findings of a large number of scientists on climate change, a consensus was
met by almost all nation states in Paris in 2015 and adopted for measurement in Kattowice in
2018, to keep global worming beneath 2o Celsius. However, the transport sector has failed to
keep the emissions at the agreed level of emissions of greenhouse gases. Therefore, a
mobility turn is urgently needed (Canzler 2015; Rode et al. 2015). The development of
connected and automated mobility could play a major role in connection with these climate

für Verkehrswissenschaften
TU Institut
Forschungsbereich für Verkehrsplanung und Verkehrstechnik

Seite 85

and environment protection goals (Alessandrini et al. 2015; Dangschat 2016). But until now
the implementation and regulation of automated and connected and automated transport
(ACT) is not mentioned within the ´Sustainable Urban Mobility Plans` (SUMPs), which are
obligatory for all EU member states. It would be essential, to integrate aspects of ACT as it is
to fear that without a self-confident and powerful polito-planning regulation ACT will negatively
impact the agglomerations of bigger cities (Beckmann 2018).
The calculated savings of emissions (greenhouse gases, noise), energy resources and
recuperation of public space in most scenarios are not the result of ACT, but rather a result of
other technological (post-fossil engines, clean energy tech) and societal changes (sharing
instead of owning). Moreover, urban logistics must be regulated more restrictively (‚last mile‘)
by defining time corridors for deliveries, defining vehicles by maximum size and restricting the
access of cars to districts via pricing systems.
A number of additional physical-material infrastructures like dedicated lanes, fly-overs etc. will
be needed particularly in cities. Therefore, experts are worried that the planning of the infrastructures for ACT will swing back to transport planning of phase 1 (car-friendliness).
Moreover, an urban-friendly ACT cannot be implemented by technical and physical solutions
alone, but also through involvement of its citizens to impact mobility behaviour (Wasner et al.
2016).
New types of infrastructures also include the connectivity between existing infrastructures and
vehicles as well as social media apps. The organisation of ACT will generate huge amounts of
data, which poses the challenging question about who manages and who owns the data.
Political regulations are urgently needed (on both national and transnational levels) as there is
the fear, that companies interested in acquiring personalised on-trip data are ‘buying
themselves in’ by paying for theses infrastructures (or partly via public-private partnerships).

6. Conclusion
Recent transport policies are accountable for improving transport systems in two dimensions:
On the one hand, the systems have to be optimized quantitatively and qualitatively. This includes investments in the maintenance of existing infrastructures and in new technologies. On
the other hand, to ensure environmental protection and the reduction of the emission of greenhouse gases, it will be necessary to change broader mindsets in order not to merely adapt the
places for technological needs, but to integrate only those technologies that help to actually
solve existing transport and mobility problems and not generate further problems (Banister
2008).
In ‚simple‘ traffic situations, where vehicles operate in protected spaces (tunnels, dedicated
tracks, lanes, etc.), automatisation already exists and will come sooner (shuttles in airports,
metros, far-distance railways, inland water vessels, platooning of trucks on highways, etc.).
Moreover, sectors that operate with professional drivers like in logistics, taxi service, overland
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bus systems or public transport companies, have keen interest to push ACT for business
management reasons.3
More problematic are cars – whether owned or shared. The step-by-step improved assistance
systems and the connectivity in systems of intense data exchange potentially offers the option
for individualized infotainments as well as the promise, that within the foreseeable future drivers will be set free from driving. This implies the risk of automated and connected driving
being implemented solely on comfort grounds (‘alexaisation’). Another driver for automated
and connected driving may result from the need of certain groups to seal themselves off from
other disliked social groups. On the other hand, ride hailing will be critical because of the need
of sharing with ‘disliked’ passengers.
Comfort and the promise carrying less liability are also drivers for growing attractivity of
carsharing models besides the new aim of the ‘economy of de-materialisation’ or
environmental protection. The fully automated and connected car is becoming the symbol for
future-orientated mobility within an individualised society, in which people are increasingly
excluding ‚the others‘ from their own lives, where ‚just-in-time‘ satisfaction through always
available individualised infotainment becomes the yardstick for happiness.
In opposition to individual benefits are the collective aims of sustainable development, particularly for the social and environmental dimensions, as automated and connected driving will
thwart the aims of progressive settlement and transport development policies until cars with
lower technological SAE standards can exchange with those with higher degrees of
automation. The possibility of seamless door-to-door transport will lead public transport to
loose attractivity, particularly if the time for driving could be used for other activities. As the
meaning of travel-time changes, suburban sites will become more attractive, resulting in
longer and more frequent car trips which are leading to more urban sprawl. These facts
challenge the hope of engineers, that traffic burden can be lowered by ACVs.
Particularly within cities, the phase of ‚mixed traffic‘ might last for more than 30 years. That
means, that even if investments are made within the next years, the benefits of a fully
automated traffic can be ‚harvested’ only several decades later. Moreover, there is the
looming danger, that once again the city will be re-planned to merely fulfil the technical
requirements, like in the 1950s to 1980s, of a new car mobility, again producing new lock-in
effects.
Therefore, the urgent and not yet answered question is, whether politics will support a ‘AVready’ city or whether those elements of automatisation and connectivity are governed and implemented in a way that will help to solve existing and foreseeable problems of current
transport systems. This includes not only better climate and environmental protection, but also
better access to mobility for excluded social groups like the young, elderly or handicapped
people. (Sheller 2012) 4 . These groups rely on public transport, which serve increasingly
poorer neighbourhoods. Equivalent living conditions and/or equal chances for organising daily

3

4

Companies like DHL had developed by themselves driving and flying vehicles to safeguard a seamless transport
from high bay racking to decentralised packages stations including the ‘last mile’.
In theses sources low income households are not mentioned (low- and no-cost public transport) which will be
excluded by costs from the benefits of automated driving, which moreover due to the logics of housing markets
increassingly become displaced to less attractive, less equipped and less accessible neighbourhoods.
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life, such as access to higher education, vocational training or workplaces, which is
guaranteed in the constitution, are not safeguarded.
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How safe is safe enough? – Automated mobility
from a legal perspective
Abstract
The main goal of this paper is to give up-to-date information about the legal regulations on
autonomous vehicles (AVs) in Europe by comparing national traffic laws of three European
member states, pioneers in the field of automated driving, and therefore outline differences as
well as common grounds. By focusing on the common aspects, we might get an idea of what
safety can mean in today’s Europe with respect to automated mobility. This legal overview is
not primarily intended for legal experts, it is a holistic approach dedicated to all experts
working on the implementation of AVs. While dealing with new technologies, all kinds of
professionals should be aware of the legal regulations and challenges a certain technology
will imply in order to discuss the feasibility of different legal statements. Furthermore, this
article gives an answer to whether minor legal adjustments on a national level will be enough
or if some major changes on an international level will be necessary to implement that new
technology in a successful, safe and sustainable way into the existing systems.
Keywords: autonomous vehicle; international law; traffic law; legal challenges

1. Introduction
Automated mobility is seen as one of the key technologies and major technological
advancements influencing and shaping the future of mobility and the quality of life, as it is
expected to be safer, more eco-efficient and accessible to everyone. New technologies,
however, also trigger new legal issues and automated and autonomous driving is no
exception. As automated mobility is expected to play a key role in future transportation,
different working groups on a national and international level are constantly trying to pave the
way for it. Meeting today´s mobility challenges will require new solutions, new laws and
amendments and a new quality in research. However, many more challenges, such as
technical problems, consumer acceptance financial profitability, will have to be taken into
consideration on the path towards a successful implementation of autonomous vehicles. This
paper will only focus on the legal aspects authorities will face while implementing a new
technology into an existing framework. There are still many unsolved and unpredictable legal
issues regarding automated mobility but in addition to the technical and societal challenges,
legal issues need to come to the forefront when debating the roll-out of AVs. The key question
is less about when automated or autonomous mobility will hit our streets and more about how
they will do it. Therefore, the major challenge for public authorities is to create a (legal)
environment where the conditions are met for automated mobility to keep its promise of being
safer, more eco-efficient and accessible to everyone.

2. The hierarchy of the legal system
At an international level, there are several agreements that specify the legal framework for
national road traffic legislation and among the most important ones is the Vienna Convention.
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Nearly all EU members (with the exception of Spain and the United Kingdom) are parties to
the Convention on Road Traffic, also known as the Vienna Convention. The Convention is an
international treaty designed to facilitate international road traffic and to increase road safety
by establishing standard traffic rules among the contracting parties. Until a recent amendment
introduced in 2016, any legislation adopted by a signatory of the Convention had to require a
human driver to be in control of the moving vehicle at all times (see Article 8 and Article 13).
After the 2016 amendment, a new paragraph called ‘5bis’ was added and as a result
automated vehicles are now compliant with the Vienna Convention provided that the system
can be overridden by the driver or fulfills the requirements of the UN/ECE regulations 1.
UN/ECE Regulations set out standards for type approval of vehicles and are considered
European laws, as Art. 35 of the European Regulation No. 2007/46 EG declares that UN/ECE
Regulations for type approval are directly applicable under European law. In connection with
automated driving, ECE Rule No.79 is particularly important as it states that driver assisted
systems (hereinafter DAS) can get an EU wide type approval as long as they can be switched
off or overridden at any time by a human driver. Therefore, highly or fully automated driving
functions became legal under international law, but the use or even the testing of fully
autonomous vehicles (SAE 5) is currently still illegal as international law still specifies the need
for a driver as it requests a human to switch off or override the system.
Legal issues about AVs belong to three different hierarchy levels of law: International law,
European law and national law. This paper will focus on the third and last level: the national
traffic law. Nonetheless, binding international and supranational (European) law should always
be taken into account when comparing national regulations.

3. National Traffic Law
Even if after the recent amendment on an international level DAS (SAE 1-4) are permitted, on
a national level highly or fully automated driving functions (SAE 3,4) are almost universally
illegal without a special government permit for testing self-driving cars on public roads. The
regulatory frameworks regarding the use of automated vehicles on public roads in the
Netherlands, Austria, and Germany will be outlined in detail and compared in this paper. All of
these countries have found a unique approach to address these legal issues and were among
the first in the European Union where testing of automated vehicles on public roads became
reality. Whenever a legal framework for new innovations is established, the question “how
safe is safe enough?” arises. So far, each state has adopted its own approach. With the
implementation of automated driving on public roads, most of the existing regulatory
frameworks and technical standards will face major changes. This paper outlines some
common grounds by comparing current regulations on the use and testing of AVs on public
roads. On a national scale, some states have implemented legislation, regulations or rules that
apply specifically to self-driving vehicles but the vast majority of states have just amended
their road rules to facilitate the testing of partial and/or fully driverless vehicles in specific
circumstances, on a case by case basis requiring approval. A specific government approval is
necessary, as in the majority of jurisdictions current traffic laws do not contemplate driverless
vehicles and using a highly automated vehicle may result in a material breach of drivers’
general obligations under existing road rules.

1

ECE -Economics Commission for Europe

für Verkehrswissenschaften
TU Institut
Forschungsbereich für Verkehrsplanung und Verkehrstechnik

Seite 95

3.1 Austria
On December 19th, 2016, the Ordinance on Automated Driving (AutomatFahrV) came into
force. The Ordinance regulates test drives on public roads with highly automated driver
assistance systems in Austria and specifies in which traffic situations, on which types of roads,
up to which speed ranges and in which kinds of vehicles it is allowed to use highly advanced
assistance systems for test drives. The Austrian Ministry for Transport Innovation and
Technology (hereinafter the Ministry) can issue a testing permit on a case by case basis for
the following three use cases:


Autopilot (longitudinal and lateral control): test with the autopilot systems are limited to
highways and express roads. Before the system is approved for testing on public
roads, it must have completed at least 10,000 km on a private test field, on a virtual
test bed or on a test bench.



Autonomous Minibuses: minibusses can only operate with the maximum speed of 20
km/h. Before the system is approved for testing on public roads, it must have
completed at least 1,000 km on a private test field, on a virtual test bed or on a test
bench.



Self-driving army vehicles: before the system is approved for testing on public roads, it
must have completed at least 300 km on a private test field, on a virtual test bed or on
a test bench.

In Austria, only vehicle manufacturers, developers of systems and research facilities as well
as the Ministry of Defense are currently entitled to make such an application. As a first step,
the applicant has to complete an application form and send it to the country’s contact point for
automated driving (AustriaTech GmbH). The contact point evaluates the application and
supports the applicant in the following application process. After the pre-assessment from the
contact point, the application is sent to the Ministry. The Ministry can either decide on its own
or consult the council of experts. The council of experts was established by the Ministry in
2016 to provide expertise in the field of automated mobility. The members of the council
consist of representatives from the fields of economy, science, law, administration as well as
representatives from automotive clubs. On the basis of the information derived from the test
application, the expertise from the AustriaTech and the expert council, the Ministry can issue a
temporary permit for testing one of the defined use cases.
The physical presence of a human test driver in the car is mandatory during all test
operations. The driver may transfer certain driving tasks to these systems, but he or she is
always responsible for taking back over the driving task at any time. Each test vehicle must be
equipped with a data recorder to reconstruct critical situations or accidents. Furthermore,
every test vehicle in Austria has to be covered by liability insurance. In addition to the
ordinance, the Ministry itself also published a code of practice for test drives on public roads.
The provisions of the code of practice are not legally binding but are intended to promote
responsible testing in Austria.

3.2 Germany
On June 21st, 2017, the Act amending the Road Traffic Act entered into force in Germany.
The new amendment entails special regulations for the use of common driver assistance
systems (e.g. motorway pilot, parking assistant), but it does not regulate test drives on public
roads in Germany. Under the new law, highly or fully automated driving functions may only be
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used if the vehicle itself has been approved by the competent authority (licensing authority) in
accordance with §1 Road Traffic Act (StVG). Additionally, also the highly automated or fully
automated driving function must either comply with international regulations (ECE
Regulations) or be type-approved in accordance with Article 20 of Directive 2007/46 / EC of
the European Union. In case neither the vehicle nor the system fully complies with
international law (ECE Regulations/or Directive 2007/46), the use of the vehicle and the
system are still illegal in Germany without a special government permit.
Even though the new amendment to the German Road Traffic Act does not contain specific
regulations for test drives with unauthorized systems or vehicles, tests with such vehicles and
systems are still possible, but applicants need an individual approval. Therefore, German
authorities can issue a temporary testing permit on the basis of § 70 of the German Highway
Code. The implementation of federal road traffic regulations, like the Highway Code, is a
matter for the local authorities, so the so-called temporary approval notification is issued by
the local administrative authorities in each federal state and it is not valid throughout the
federal territory.
In order to comply with international law, also German traffic law requires the physical
presence of a human test driver inside the vehicle while using a highly or fully automated
driving function. According to the new amendment, the driver is now allowed to remove his
hands from the wheel and perform simple tasks such as using smartphones while the car
drives itself. However, also in Germany drivers are still required to remain ready to take
control in order to handle possible emergencies. German legislation also requires data
recorders for autonomous vehicles designed to record system data and actions to review in
the case of an accident. Additionally, also in Germany, every test vehicle has to be covered by
liability insurance.

3.3 Netherlands
In 2017, a new act on testing of autonomous vehicles on public roads came into force in the
Netherlands. Under this act, the authorities have the power to deviate from individual
provisions of the national road traffic regulations, as well as from other laws, for experimental
purposes only. Testing highly automated vehicles on public roads is only legal if the Dutch
Vehicle Authority ("RDW") grants a discretionary exemption for the specific test drive. The
approval process for tests on public roads in the Netherlands is handled by the RDW and
additionally requires the approval of the Minister of Infrastructure and the Environment. The
procedure for issuing the letter of exemption in the Netherlands is as follows:


Written application: mandatory information has to be provided by the applicant on an
application form (specifying the number of vehicles, location, duration and the period
etc).



Data Study: the authority evaluates the technical information and risk analysis provided
as well as the information about the test tracks. This is followed by a consultation with
the road supervisor as well as with the security experts of the RDW. Afterward, a
personal discussion with the applicant takes place. If the system complies on paper
with the above-mentioned requirements, further tests will be conducted in a private
testing facility.



Private testbed: an inspection of the vehicles taking place at the private test track of
the RDW as well as safety checks and an on-site performance stress test run by the
RDW.
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Test permit: if all previous tests and evaluations have been satisfactory and the
necessary consents have been granted, the RDW has the legal authority to issue a
temporary exemption for testing on public roads. However, additional requirements
may be imposed on the testing devices, e.g. certain insurance, or tests may be limited
to day or night. In order to maintain safety on the public roads, the local road
authorities where the test is taking place must be consulted.



Evaluation of test results: evaluation of the data obtained by Dutch authorities (RDW).
The evaluation of the data should help authorities to improve the test situations. After
evaluating the data, the RDW draws up a report, which is forwarded to the Ministry of
Innovation and the Environment.

In the Netherlands - like in Austria - the group of potential applicants is expressly restricted to
international OEMs, manufacturers,research institutes, authorities and public institutions. Due
to a less strict interpretation of international conventions, in the Netherlands, unlike in
Germany or Austria, the driver can physically either be inside or outside the vehicle, as long
as a human being is ready to take command via remote control. However, even if the driver
can physically leave the vehicle, he or she must not be more than 6 meters away from the
vehicle and the vehicle speed is limited to max. 10 km/h while the driver is not inside. Under
Dutch law – like in Germany and Austria – every road user (whether a natural person or a
legal entity) must have insurance, no matter if they are driving an automated vehicle or not.

4. Conclusion
While the potential of self-driving vehicles seems great, there are still many unknowns and
upcoming challenges that public authorities will have to face in the future. On our way to a
fully automated mobility, there will be certain prerequisites that national authorities must
guarantee and a fitting legal framework is one of these. Legislation must keep up with
technical progress, or paramount innovations for automated and autonomous driving will not
be brought onto our roads. Currently, most European Union member states already have a
legal framework that is equipped to address and adapt to most of today`s challenges, but it is
not prepared for fully automated vehicles hitting our streets. Further technical progress will
require further legislative adjustments. As today’s mobility does not know borders,
international institutions are required to take action and set up new and harmonized
regulations for automated vehicles. In this regard, the European institutions are already
working on the development of a singular regulatory framework for automated mobility in the
EU. Certainly, every adjustment of international law has to be followed by adjustments at a
national level. Through the ongoing attempt for harmonization in the field of automated
mobility, the currently existing legislative differences between states will be put aside and
more emphasis will be given to the common grounds. By focusing on the common grounds
emerged in these fields, we might have an idea of what safety can mean in today’s Europe
with respect to automated mobility. On this basis, it might be easier to overcome the
challenges and barriers towards the creation of the mobility of the future. One thing is certain,
progress and – legal progress – must not stop at national borders. Therefore, the universal
(legal) challenge is not only how to implement automated and autonomous vehicles in our
transport systems, but also how to make sure that technology is really keeping its promises of
being safer, eco-efficient and accessible to everyone.
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Dockless Bike-sharing Systems in Future
Sustainable Cities – Case Study: Budapest
Abstract
The aim of this research is to identify the hidden possibilities and advantages of dockless bikesharing systems and multi-operator models. Based on international practices and market
liberalization examples in the transport sector, this paper proposes a general policy framework
for multi-operator models.
As dockless bike-sharing operators conquered the world, oversupply, vandalism, parking
problems occurred in various cities because of low market entry barriers and lack of
agreements between cities and bike-sharing operators. After cities realized that they had to
take actions to avoid these problems, they started to set up recommendations to regulate the
services of private providers. The negative reputation of dockless systems contributed to the
degradation of their image and of the applied solution too. However, since proper regulations
were implemented and cities and operators started to work together, more and more good
examples have shown up worldwide.
This paper aims to provide a clear picture about dockless bike-sharing, therefore, it includes
an overview about the technology and about the tools which can help cities maximize the
benefits of dockless systems.
To complement the desk research and to apply the findings and results of the research, the
bike-sharing services of Budapest are examined. Additionally, there are some
recommendations for future development to improve the city’s bike-sharing services,
preferably with dockless technology.
Keywords: Sustainable urban mobility, Bike-sharing systems, Dockless, Regulations

1. Introduction
1.1 Problem description
Realizing the negative environmental and socio-economic effects of mass motorization, rapid
urbanization and sedentary lifestyle, various international organizations suggested and
requested the implementation of policies which foster developments for active mobility.
Encouraging people to walk, cycle and use public transport more has become a widely
applied solution in various cities worldwide.
Bike-sharing plays a great role in promoting urban cycling and sustainable mobility. It provides
the possibility to use a bicycle whenever it is the most convenient way to get from A to B. As it
has a wide range of benefits, bike-sharing has become popular all around the world and many
cities have developed their own systems. In the early 2000s only a few bike-sharing schemes
operated, while by June 2018 the number of cities with bike-sharing was over 1500. Originally,
most of these schemes were station-based; allowing people to pick up and drop off the bikes
at automated stations throughout the city.
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In recent years, dockless bikes and private operators hit the Chinese and later the worldwide
markets. Bike-sharing does not require stations anymore, smart phone operated dockless
bicycles can be left wherever the users want to leave them within the service area. These
systems provide great flexibility for users and operators alike. It is estimated that by June 2018
there were approx. 23 million dockless shared bicycles in more than 250 cities worldwide.

1500

1000

500

0
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Fig. 1: Number of cities with bike-sharing system since the early 2000s (left) and dockless bikesharing systems in June 2018 (right) (Data source: The Bike-Sharing World Map)

However, dockless bicycles brought new challenges too as the business and operating model
of dockless bike-sharing differs from earlier common practices. Various examples show that
these systems should be treated and regulated in a partly different way to avoid the possible
drawbacks of the technology and the consequences of unregulated market competition and
improper user behaviour.

1.2 Methodology and limitations
This paper summarizes my master thesis that I wrote at the Technical University of Valencia
(Universitat Politècnica de València). Further details and explanations can be found in the
thesis.
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To collect information about bike-sharing systems and the spread of dockless bikes, I carried
out a comprehensive literature review including scientific researches and articles, planning
guidelines and manuals as well as non-scientific articles and journals. To complement the
desk research, I carried out stakeholder interviews to get to know the opinions of professionals
on dockless bike-sharing. I interviewed representatives of bike-sharing operators, NGOs and
planners. Additionally, I did fieldwork to examine the bike-sharing services and cycling
infrastructure of Budapest.
As the dockless bike-sharing boom is a recent phenomenon, limited data sources and
published researches are available. Consequently, it was difficult to carry out quantitative
analysis about dockless bike-sharing services. However, the media and daily news have been
focused on the spread and performance of dockless bike-sharing systems since the
beginnings. Moreover, the debate on dockless bike-sharing systems is broadening among
professionals and decision makers as well.

2. Literature review and related work
Scientific articles about dockless bike-sharing systems are hardly available. However, various
journal articles, professional statements and other informal, non-scientific documents can be
found on the topic. Several organizations published planning manuals and guidelines for cities
about dockless bike-sharing recently.
Most of the scientific papers focus on station-based technology. However, a recent study
summarizes the business model innovation of bike-sharing services. (Waes, et al., 2018)
The most common topics which are discussed are the benefits of cycling and bike-sharing
systems, rebalancing problems, user satisfaction aspects and planning guides. Some articles
provide a general overview about bike-sharing related literature and systems’ performance. A
review encompasses studies published between 2013 and 2015, and another one the most
important papers published before 2013. (Fishman, 2015) (Fishman, et al., 2013)
 Benefits of cycling and bike-sharing systems
It is widely accepted that regular cycling and bike-sharing, as active mobility modes, have
great positive effects on personal well-being, health and productivity, while cycling network
development and higher modal share of cycling reduce the transport sector’s negative
environmental impacts and contribute to economic development. (I. Otero, 2018) (Zhang, et
al., 2018) Moreover, bike-sharing popularizes cycling, improves its reputation and encourages
cycling as it breaks the subcultural image of cycling. (Goodman, et al., 2014)
Bike-sharing systems can make a change towards more sustainable urban mobility and
influence travel patterns by providing easy access for cycling and fostering multimodal trips. It
could function as a first and last-mile connector and could increase public transport use.
(Martin, et al., 2014) (Pucher, et al., 2009) (Mátrai, et al., 2016)
 Rebalancing problem
Dockless shared bicycles with real-time GPS tracking provide the possibility of smart
management and rebalancing. The optimization problem of rebalancing bikes in the case of
station-based bike-sharing schemes has a broad literature. The main objectives of the re-
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balancing are minimizing unsatisfied user demand and minimizing the total distance, time and
effort of rebalancing. (Alvarez-Valdes, et al., 2016) Free-floating bike-sharing takes a further
step and increases the scale of the rebalancing problem. (Pal, et al., 2015) Incentivizing userbased redistribution and influencing travel patterns by offering discounts for those who
contribute to rebalancing the bike-sharing system is becoming a common practice in the case
of dockless systems.
 Planning guides and manuals
There are several planning guides and manuals available, which give an insight to understand
the principles and key determinants of successful bike-sharing systems and user satisfaction.
(OBIS, 2011) (ITDP, 2013) (ITDP, 2018a) Although most of them focus on station-based
systems, the main principles are valid for dockless systems too. Various feasibility studies are
available online as well.
 Emerging topics in bike-sharing
The emerging trends that shape the future of bike-sharing services include the spread of
electric pedal-assisted bicycles; social benefits and social equity; developing data analysis
methods and their gaining importance in the bike-sharing sector; integration with public
transport services and with other mobility options like the concept of MaaS; and expanding
privately funded dockless technology and new business models. (Munkácsy, 2017) (Dave
Milne, 2018) (Glász, et al., 2017) (Pettit, 2016)

3. Bike-sharing systems – overview
Bike-sharing services vary considerably, including the utilized technology and the applied
solutions. In general, bike-sharing programs offer bikes which can be picked up and dropped
off at different locations throughout the service area. In urban areas, it is mostly a self-service
mobility option which is used for one-way trips. (Mátrai, et al., 2016)

3.1 Evolution of bike-sharing systems
Researchers identify four generations of bike-sharing systems: (Munkácsy, 2017) (Mátrai, et
al., 2016)
1st generation free-bike systems (1965, White Bikes, Amsterdam)
2nd generation coin-deposit systems (1995, Bycyklen, Copenhagen)
3rd generation information technology based systems (1998, Vélos á la Carte, Rennes)
4th generation demand responsive multimodal systems (2009, BIXI, Montreal)
Although the characteristics of fourth generation systems are not exactly defined, some
articles state that dockless bike-sharing systems potentially fit into this generation. (Fishman,
2015) At the same time, others argue that dockless bikes represent a new generation as they
rely on new technologies. (Brink, 2017) (Assunçao-Denis, 2017) In the era of big data, bikesharing is becoming data-driven. New dockless bike-sharing operators brought not only a new
technology but a new business model as their services lay on private funding. These systems
have unique characteristics which may define a new, fifth generation of bike-sharing systems.
The table below summarizes the characteristics of the two generations.
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Table 1: The main characteristics of fourth generation and potential fifth generation
of bike-haring
4th generation demand responsive multimodal
systems (2009)
 E.g.: MOL Bubi – Budapest, Hungary
 Custom bikes with special, durable components
 Properly located stations which enhance
intermodal trips
 Optimized distribution
 Access with mobile technology and kiosks
 Access to real time information (e.g. bike
availability)
 May include pedal assisted bicycles
 Large scale integration
 Registration and usage fee (most cases the first
30 minutes are included in the subscription)

5th generation dockless and smart bikes (2014)
 E.g.: Mobike, Urbo, LimeBike etc. in various
cities
 Dockless bicycles without dedicated stations
(there are some exceptions)
 Privately funded start-ups and companies
 Access with smartphone (all functions covered
by an application)
 Multi-operator model
 May include pedal-assisted bicycles
 Deposit and usage fee (pay per use)

Although Chinese companies induced the rapid expansion of dockless technology which has
conquered the world markets and later other actors joined in, it is worth to mention that
dockless bikes had existed in other forms before. For example, Call a Bike, a dockless bikesharing system operated by Deutsche Bahn, a German railway company, was put into
operation in 2000.

3.2 System types and business models
Considering the purpose of this research, there are two main aspects of system design which
should be discussed here, station design and deployment type. As market and technology
develop quickly, I focused on identifying only the main types of systems. However, there could
be some existing solutions which are not covered by the proposed classification. (Based on
(Carplus Bikeplus, 2018a) and (On Bike Share, 2018).)
3.2.1 Station design
Pragmatically, there are two main design methods: docked (or station-based) and dockless.
However, there are schemes which have hubs with operating staff who give and take back the
bikes from users (e.g. at railway stations). Moreover, there are bike share lockers and even
peer-to-peer bike-sharing exists.
 Station-based or docked (also known as fixed):
There are (usually on-street) docking stations to secure the bikes at specific locations. The
stations are placed around key locations and in most cases they come with a terminal
which makes registration and hiring possible. The bikes are attached to the stations with a
special mechanism (slot) which can work through several different mechanisms (see the
figures below).
 Dockless (also known as station-less or flexible):
In the case of dockless technology bikes operate without heavy docking stations. A locking
mechanism (smart lock) is attached to the bike, generally it locks and blocks the rear
wheel. In general, the lock can be controlled with a smartphone application but it can work
other ways as well (e.g. the users are required to call the operator to get the code of the
lock). In the case of large-scale systems smart, GPS-tracked bikes are used.
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There are two main types of dockless bike-sharing systems:
 Dockless (also known as station-less)
Within the geo-fenced service area, the users can leave the bikes wherever they want to
leave them - ideally following the local regulations.
 Semi-dockless (also known as hub-centric or lock-to)
It is a kind of hybrid system of dockless and station-based. Within the service area there
are geo-fenced virtual stations (even marked parking areas) where the bikes should be
parked. The stations could be designated only for dockless bikes or can be shared with
other bikes too. In some cases, these stations are marked with painting and signs. Regular
bike stands could be used as well. In that case the bikes are equipped with bike locks and
the users should lock the bikes to the stand (lock-to technology, e.g. Donkey Republic).
The semi-dockless model is expanding because it could eliminate the parking problems
related to recently emerging dockless bikes.

Fig. 2: Examples for docking mechanisms and for smart lock of dockless bicycles (right)

Fig. 3: From the left: docking station in Budapest, dockless bicycles left next to a bus stop and
semi-dockless bicycles in a marked parking zone (Source: Michal Naka - Twitter)

3.2.2 Deployment types
The following deployment types exist:
 Point to point (A to B trips)
Point to point systems allow users to pick up the bikes from a station and leave them at
another one (or at the same). This type is the most frequently used one in cities. This
solution provides flexibility to users to make one-way trips by bike-sharing.
 Ride and return (A to A round trips)
Ride and return systems require the users to return the bikes to the same station where
they picked them up. This deployment is common where most of the trips are round
trips, in most cases used for touristic purposes.
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 Free-floating (A to B without specific stations)
In the case of free-floating systems, the bikes can be left anywhere within a specified
area (respecting the local regulations and specific conditions for parking). It provides
users with great flexibility to lock the bikes as close as possible to their destination.
3.2.3 Possible combinations of station design and deployment
Table 2: Operation models
Deployment \
Station
design

Station-based

Semi-dockless

Dockless

Point to point

The operating model of
most station-based, 4th
generation bike-sharing
systems. The bikes
are parked orderly at the
docking stations.

More and more common
model to avoid parking
problems of dockless
bikes. A cheaper and
easier to implement
alternative for
station-based systems.

-

Ride and
return

In most cases the stations
are placed around public
transport stops, touristic
sights, hotels or university
campuses.

Same as the stationbased version
of ride and return, but it
does not require heavy,
expensive docking
infrastructure.

-

-

Penalized behavior or
charged service as the
bikes should be parked at
the marked zones.

Most dockless bikesharing systems follow
this operating model.

Free-floating

Besides these models there could be other combinations, one of them is called hybrid system
which is a combination of a point to point docked or semi-dockless system and a free-floating
dockless system. Hybrid systems have dedicated stations (they can be docking stations or
semi-dockless hubs) and the bikes can be left out of the stations as well, either for a special
fare or included in the general membership fee (e.g. SocialBicycles).
Note on terminology
Although in the classification dockless and semi-dockless bikes are separated into two
subcategories, for the sake of simplicity I call both dockless in this paper, unless it is
necessary to distinguish them.
3.2.4 Financial and business models
Over the past few years, as shared economy and shared mobility have emerged, new
business models have appeared. There are several business models to implement and
operate public bike-sharing regarding public and private involvement and ownership.
Station-based systems in most cases are operated in a kind of public-private partnership.
Cities have official agreements with the operators and providers and the systems are tendered
by the cities. The revenues are based on subscription fees and user charges, advertisements
or sponsorship, and the revenues are complemented by public subsidies.
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The business model of dockless bike-sharing systems differs from previous practices. Private
companies own, plan, fund, implement and operate the systems and the profit is based on pay
per use fares and deposits. Usage data and its further applications might play a great role as
well.
Most of the dockless bike-sharing operators are newcomers in the bike-sharing sector or even
in the mobility sector. These new actors mostly have IT backgrounds. Even though some of
these companies offer ride-hailing or on-demand mobility services, the great majority of them
have experiences in e-commerce, social media, mobile or on-line payments. Dockless bikesharing providers are often backed by venture capital investors which make them independent
from public subsidies to implement and operate their systems. (Waes, et al., 2018) (Hillhouse
Capital, 2018)

4. Dockless bike-sharing systems
As dockless bike-sharing systems do not need heavy infrastructure, it provides a “lopehool” to
operate the bikes without taking responsibility for them. There are several arguments against
dockless technology, which frequently pop up in the media or at professional forums,
especially since the technology has become applied worldwide. Some arguments are only
valid about rapidly spreading venture capitalist companies, such as the ones that are based
on the several problems caused by low entry barriers like lack of regulations and formal
agreements between operators and cities. The most frequent arguments are as follows:


Haphazardly parked dockless bicycles flood cities, occupy street space and pavements



Dockless bicycles are often stolen and vandalized



Insufficient maintenance or rebalancing



The long-term sustainability of the new private actors is not clear and certain



The rapid expansion of dockless technology is not the future of bike-sharing, it is only
about data collection



Negative effects on local economy (bike rentals, repair shops and manufacturers)

4.1 Analysis of dockless bike-sharing technology
A simplified SWOT analysis was carried out to identify the characteristics of dockless bikesharing systems in a systematic way. The analysis covers the most important aspects such as
user experience, funding, planning, implementation and operation.
Since the analysis focuses on the technology and on the operating model themselves rather
than on actual providers and their services, the assessment was carried out from a theoretical
point of view. However, there are some exceptions. In some cases, the analysis reflects on
recent events and existing market actors to make the analysis up to date and more realistic.
As a result of limited data sources and published researches, there are some aspects which
are only partly or not mentioned in this analysis. To have a more comprehensive picture,
further research and quantitative analysis are needed to examine system performance and
the discussed topics. Besides that, the research should be extended concerning other aspects
as follows:
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Financial and economic long-term sustainability (in the case of new startups and
market actors)



The effects of rapidly expanding dockless bike-sharing on local economy and bicycle
industry



Effects on public interest and dockless bicycles as a reliable public service

The following table summarizes the key findings of the SWOT analysis.
Table 3: SWOT analysis of dockless bike-sharing
Strengths:

Weaknesses:

 Lower capital and implementation costs
 Less time-consuming planning and
implementation procedure
 No or less need for public funding
 Geo-fencing provides great flexibility
 All functions are available within an application

 Parking problems
 Dockless bikes are more exposed to vandalism
 Limitations of electric-assist mode
 Limited access
 Docking stations have their advantages

Opportunities:

Threats:

 Private companies with strong financial
background and enormous fleets
 Globalization, digitalization and their effects on
mobility habits and services
 Market competition

 Low market entry barriers and rat race among
providers
 Data security and privacy
 Economics’ “Free Rider” problem
 Bike-sharing as a public service

Strengths:
 Lower capital and implementation costs
Capital and implementation costs are lower than in the case of station-based systems as
docking stations are not required. It is estimated that the costs related to docking stations
could reach 70% of the capital costs. Stations of semi-dockless systems are less costly as
well.
Operation costs might be lower as the costs of station maintenance could be reduced and
incentivized user-generated rebalancing is more common. (ITDP, 2018a) (OBIS, 2011)
 Less time-consuming planning and implementation procedure
Less time-consuming legal approval procedure compared to station-based systems as there is
no need for docking station infrastructure which requires a longer planning and authorization
procedure. Implementation could be carried out in a shorter time frame as well as the
construction of stations, if necessary, is less complex.
 No or less need for public funding (private companies with private funding)
In most cases the implementation and operating costs of bike-sharing systems have been
covered by public subsidize. Private dockless bike-sharing providers cover both capital and
operating costs. Market liberalization and competition could reduce both operation and
implementation costs as well as usage fees. Thus, the need for public subsidize could be
reduced or could be even unnecessary. Private financing would make bike-sharing system
expansion possible in cities where otherwise it would not be an option.
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 Geo-fencing provides great flexibility
Dockless technology and geo-fencing provide great flexibility for users, operators, cities and
for future development as well:


Users can leave the bicycles directly at or close to their destinations where it is the
most convenient for them (considering physical limitations of available space for bikes
and reallocation).



Operators can easily adjust their services to the actual user needs as the geo-fenced
service area or the virtual stations can be easily modified. In the case of physically
marked semi-dockless systems it is easier and legally less complicated to relocate
“light” stations compared to the relocation of docking stations and kiosks.



Geo-fencing provides the possibility for cities and public authorities to have control on
the use of public spaces and public bikes. Cities can monitor the location of the
bicycles and enforce local regulations.



Geo-fencing makes future development and expansion more flexible as well as the
service area could be enlarged easily.

Besides that, GPS-tracking provides accurate, detailed and robust travel data for further data
analysis to improve and optimize mobility and bike-sharing services. The potential uses of
travel data analysis are endless as data mining and big data analytics are evolving rapidly.
 All functions are available within an application (hiring, payment etc.)
An app covers all the necessary functions from registration through hiring to on-line payment
methods or customer services. This makes the use of the system easy and attractive. The
integration of different bike-sharing and other mobility services could be carried out easier too.
However, integration and one-way access have drawbacks as well (see Weaknesses / Limited
access).
Weaknesses:
 Parking problems
Since the bicycles are not necessarily locked to fixed objects and users can leave the bicycles
wherever they want to within the service area, some of them might not respect the relevant
regulations (if there is any). Although semi-dockless systems have marked, designated
parking areas, non-compliant behaviour can cause problems in this case as well. As a solution
there are some semi-dockless systems which require the users to lock the bikes to bike
stands, but it limits system flexibility.
 Dockless bikes are more exposed to vandalism
As the bicycles are not attached to a fix object they can be moved and be stolen easier. While
all bike-sharing systems face theft and vandalism, the easier access to dockless bikes could
make it worse. More attention and new solutions should be adapted to prevent theft and
vandalism.
 Limitations of electric-assist mode
Electric-assist bike share has the potential to provide more accessible and convenient
services. Charging or changing the batteries of dockless bicycles is a more complicated and
resource-intensive task than in the case of docked ones that can be easily wired and
connected to the electrical grid. Despite this limitation, there are some initiatives to operate
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dockless e-bikes (such as Jump Bikes or LimeBike). These companies have their own service
teams who take care of the batteries. There is another noteworthy solution for e-bikes which is
called BYOB or Bring Your Own Battery. This solution requires users to bring their own battery
which they can use during their journeys. The bikes without batteries function as regular,
pedal powered bikes and with batteries the electric assist mode can be used (JCDecaux or
CycleHop).
 Limited access
In the case of recently emerged dockless bike-sharing systems, using a smartphone
application is the only way to access the services. Although smartphone applications and
integration provide plenty of possibilities and easy access for a great majority of users, this
approach has also certain drawbacks. Those who do not use smartphones cannot access the
services as it is the only way to hire a bike. Discharged phone or missing internet connection
could be also a problem.
 Docking stations have their advantages
Station-based systems offer several important advantages and not all of them are valid for
dockless bike-sharing systems. Docking stations and the mass of bicycles make the system
visible and attract user interest, especially if all the shared bikes have the same design. Fixed
stations also offer reliable services as users can find the bicycles always at the same spot.
They do not have to search for a bike in an application (in the case of sufficient rebalancing)
and the locations of fixed stations easily fit into the daily travel routines. (OBIS, 2011)
Opportunities:
 Private companies with strong financial background and enormous fleets
Many investors see great opportunities in the growing market of dockless bike-sharing
services. There are several market actors who provide reliable, large-scale services. These
market conditions provide good opportunities to expand shared bicycles, especially where
financial issues obstruct development.
 Globalization, digitalization and their effects on mobility habits and services
As the number of smartphone users is significantly growing, smart bike accessibility is
increasing as well. Smartphone application based on-demand mobility services are emerging
worldwide. These new solutions have great effects on people’s mobility habits. New
technologies could also develop the existing dockless schemes, broaden their expansion and
eliminate their weaknesses. (Hillhouse Capital, 2018) (Dalos, 2017)
 Market competition
In the past, in most cities there was only one system available which was funded and
subsidized by public money. Recently, as private start-ups have developed, new market
actors and business models hit the market. Market competition (with proper regulations) has
positive effects. Companies that want to survive the fierce business competition, may adopt
new technologies and reduce prices, conduct education and training programs. There is a
negative side of market competition as well as it is shown in the table below. However, in this
analysis market competition is regarded as an opportunity because properly regulated market
competition could offer new possibilities for innovation and scheme expansion. Services (EC,
2012) (Stucke, 2013) (ITDP, 2018b)
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Table 4: Highlighted potential positive and negative effects of market competition
in the bike-sharing sector
Positive effects
 Lower fares and costs
 Better service quality
 More choices and variety
 More flexibility for operators and
users
 More innovation

Negative effects
 Unfair methods of competition
 Ignoring social inclusion and equity
 Ignoring regulations, more likely
violate the law
 Oversupply
 Less emphasis on safety and user
protection

Threats:
 Low market entry barriers and rat race among providers
Lack of agreements between cities and bike-sharing providers, insufficient preparatory works
and unregulated market competition could cause and has caused various problems. In the
same respect, rat race among dockless bike-sharing providers and low entry barriers caused
parking problems, public space occupation and oversupply in various cities. The biggest
Chinese market actors flooded cities with their smart bikes without public licenses or official
agreements. The rat race was mainly about catching as many users as possible by reducing
the prices to destroy competitors. This led to chaos, lack of maintenance, rebalancing and
bankrupt start-ups. (UITP, 2017)
 Data security and privacy
The financial background and long-term sustainability of dockless bike-sharing start-ups is not
always clear. Some experts argue that the main driver of the rapid expansion is travel data
which might threaten data security and privacy. Data collection is criticized by several articles
as the main investors could benefit most of the collected data.
 Economics’ “Free Rider” problem
Private bike-sharing operators use public spaces and generate profit, even though in most
cases they do not pay for public resources. Socializing private costs should be avoided, and a
sustainable and equitable use of public resources and public spaces should be fostered - by
considering the social benefits of the system. (ECF, 2017a)
 Bike-sharing as a public service
Although long-term reliability of bike-sharing services should be ensured, some operators left
the market after several month of operation. In the case of unregulated market actors lack of
rebalancing and maintenance was also a problem in several cities. Private bike-sharing
providers interest in profitability might be in contrast with public and local needs. However, it is
recommended that bike-sharing services should be treated as a reliable public service and the
services should be prioritized by the needs of the cities, rather than by profitability.

4.2 Regulations for dockless bike-sharing
Taking responsibility and regulating dockless bike-sharing is becoming an increasingly hot
topic in a lot of cities worldwide. Media and citizens claim for the avoidance of nuisance and
vandalism caused by unregulated dockless bikes, therefore legal actors started to work on the
topic. By April 2018 more than 30 cities worldwide have drafted or adapted regulations for
dockless bike-sharing. (ITDP, 2018b)
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Chapter No. 4.2.1 and 4.2.2 briefly summarizes the actions taken by cities and the
recommendations of organizations on the topic of dockless bike-sharing. Based on the
introduced examples, chapter No. 4.2.3 proposes a general regulatory framework for dockless
bike-sharing and for a multi-operator model.
4.2.1 City action examples
Similar problems occur worldwide but cities react in different ways. There are examples for do
nothing approach and strict regulations as well. Some cities even banned dockless bikesharing operators. However, after a while, as valuable experiences have been gained, it
seems that more and more cities decide to act progressively and cooperate with the operators
and regulate the market.
Cities’ approaches can be divided to the following categories:


There are Chinese cities like Shanghai and Beijing which banned additional dockless
bikes to avoid massive oversupply that had previously occurred.



There are cities where dockless bikes operate and a wait-and-see approach is
followed, which means that these cities have not established any formalized
regulations, agreements or have not done any other comprehensive actions supporting
or against dockless bike-sharing operators. E.g.: Budapest



There are cities where dockless bike-sharing is temporarily banned until proper legal
regulatory environment and a pilot period will be established. E.g.: Amsterdam



There are cities which allow dockless bike-sharing services while started to establish
regulations with a comprehensive approach covering all modes of shared mobility.
E.g.: Barcelona



There are cities which are open for dockless bike-sharing providers and have initiated
a pilot program to examine whether dockless bike-sharing is suitable option and what
kind of regulations and additional interventions would be needed for successful
operations. E.g.: Auckland, Los Angeles, Milan, New York, Seattle



There are cities which already implemented a kind of regulatory framework or
requirements for dockless bike-sharing services or already concluded agreements with
the operators (the covered and regulated topics are similar in most cases, but the
details vary widely). E.g.: Various Chinese cities, Dublin, London, Manchester, Sydney.

4.2.2 Recommendations by professionals
As the professional discourse on dockless bike-sharing emerged, various organizations
started to focus on the technology and on its policy aspects. Some key actors presented
common position papers to urge cities to develop frameworks which ensure that dockless
systems contribute to a successful urban mobility strategy. Others presented detailed
guidelines about the optimization of dockless bike-sharing systems. To provide an overview,
the most comprehensive documents are as follows:


The Institute for Transportation and Development Policy published a recommendation
and a periodic evaluation framework for cities about how to regulate and optimize
dockless bike-sharing systems. (ITDP, 2018c)



Bikeplus created an accreditation scheme providing a set of standards for bike-sharing
operators. (Carplus Bikeplus, 2018b)
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The European Cyclists’ Federation launched Platform for European Bicycle Sharing &
Systems (PEBBS) with the involvement of service providers, cities and other relevant
stakeholders. In order to help cities, PEBBS created two supporting strategic policy
documents in collaboration with other professional institutions and organizations.
(ECF, 2017a) (ECF, 2017b)



Two North American organizations, the North American Bikeshare Association and
Alta Planning + Design also published their recommendations. (NABSA, 2018) (Alta,
2017)

4.2.3 Findings on regulations - Multi-operator model for bike-sharing
The new business model brought by the dockless bike-sharing boom changes the way of how
bike-sharing systems operate in cities. The formerly common single-operator model is
changing and the number of cities with more than one provider is increasing.
Bike-sharing systems of cities can be completely private or the combination of public and
private. Cities could also combine station-based and dockless technology. Even two or more
operators could provide dockless bike-sharing services in the same city. In some cases,
operators might share the same service area, in other cases different service areas could be
defined for each operator.
As it was discussed, a multi-operator model enhances competition which might have both
positive and negative effects. Cities should ensure that private companies provide reliable
bike-sharing services which serve the needs of users and the desires of cities. Proper
regulations should be adapted for fair and beneficial competition. Collaborations between
operators and cities ensure reliable services for users and create a predictable operating
environment for businesses at the same time. (ITDP, 2018a) (ECF, 2017a)
Some general recommendations for cities are as follows:


It is important to mention that the multi-operator model for bike-sharing systems is not
a solution which fits to every city. Cities should examine, whether multi-operator model
is a good option for them and they should tailor it to the local conditions and desires in
all cases.



Bike-sharing should fit into the vision of future mobility system and urban structure.
Cities should treat bike-sharing as a public service and as an integrated, reliable part
of the city's mobility system. Even if the bike-sharing system is privately-funded,
economic interests and profitability cannot be allowed to take precedence over public
interest.



Cities and providers should work together from the beginnings for successful
operation. Moreover, citizen involvement should be also an integral part of the
preparatory work and during the operation as well. Monitoring of user feedback should
be enhanced, and the services must meet user needs.



The launch of a bike-sharing service requires proper, safe and attractive cycling
conditions. Therefore, this issue should be emphasized as a crucial momentum for
success. Marketing, promotion and education should play important roles as well.



Cities should launch a system which has a sufficient size in terms of density of bikes
and covered service area. A too small service area or less dense system might not
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attract enough users which does not necessarily mean that bike-sharing as a service
could not be successful with other parameters and more extensive preparatory works.


It is worth mentioning that improperly parked bikes might cause public nuisance but the
main cause of public space occupation is not the bikes themselves but private cars
and on-street parking. An integrated and more complex approach would be more
beneficial; thus cities should regulate bike-sharing, other vehicle-sharing services and
mobility options at the same time. The focus should be on equity of public spaces and
space should be dedicated by considering the desired future of the city and in
accordance with the defined future modal share and mobility trends (for example in line
with the SUMP or such document of the city). In simple terms, if cities want to
encourage the use of bicycles, they should dedicate more space for cycling.

4.3 Regulations for multi-operator models
Regulations should be outcome-oriented. The main requirements of the desired services
should be defined ensuring flexibility and favorable conditions for market competition and
innovation. Operator and user feedback should be analyzed on a regular basis and, if
necessary, regulations and developments should be adapted to them.
A pilot program could be suitable in all cases and after a several months long test phase cities
could decide whether a multi-operator model or even dockless technology is a suitable
solution for them and they could decide what kind of regulations and operations fit their needs
best.
Cities should coordinate the accreditation of operators and should monitor their performance.
Only those operators could be allowed to provide services who fulfil the requirements.
(Accreditation could take place on higher level too, such as national standards for bikesharing.)
The topics which should be covered by the regulations are as follows:
 Fair and beneficial competition
The optimal and maximum number of bicycles and operators should be defined to avoid
oversupply and optimize the bike-sharing supply in line with demand. Too much competition
can be a problem while the other end, a small system and insufficient density could lead to
failure as well.
 General service requirements
The minimum service requirements should be defined such as bicycle availability, required
minimum and optimal number of bicycles in each pre-defined area (redistribution and
rebalancing); required standards for bicycles and equipment (safe, comfortable or pedalassisted bicycles which meet local standards, GPS tracking and geo-fencing etc.);
maintenance; fare structure; insurance; helpdesk and customer service etc.
 Public space management
The main driver of this topic is to ensure orderly parked bicycles and avoid public space
occupation. Incentives and penalties should be established to avoid vandalism and improper
parking. The task of removing the abandoned bicycles should be organized as well. User
education and marketing are also crucial which encourage positive attitudes towards bikesharing and proper user behaviour.
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 Integration
Bike-sharing services should be integral parts of the mobility system of cities regarding both
physical and administrative integration. Common or integrated fare structure is desired in the
case of a multi-operator model as well. Customers should not be confused by multiple
operators, therefore a common platform should be developed which provides access to all
services (e.g. an application which involves all operators and all of their bicycles are shown on
one single map).
 Equitable access to bike-sharing
Bike-sharing should be accessible for all. The aim is to increase the equity of bike-sharing and
to provide accessible services regardless age, gender, income etc. More than one payment
and access methods should be offered to make the bike-sharing services more attractive and
accessible for those who do not use a smartphone. Favorable and flexible fares and
membership options are crucial.
 Increase the (social) responsibility of operators
Operators should focus on customer awareness and education in a holistic way. Besides
promoting or incentivizing proper user behaviour and traffic safety, cycling and sustainable
mobility habits should be promoted as well.
 Data sharing and data protection
Operators should provide real-time data which makes control and monitoring possible. It is
also essential for future planning and for other applications such as real-time route planners or
for common platforms. The protection of user data and privacy should be ensured as well.

5. Comparative assessment of dockless and station-based
bike-sharing
Both dockless and station-based bike-sharing technology have their own advantages and
disadvantages. It is necessary to examine the opportunities of the two technologies to find out
under what kind of circumstances they could perform best. I carried out a simplified
assessment to conclude and compare these two types of bike-sharing systems regarding
implementation and operational aspects and user needs. I compared state-of-the-art 4th
generation station-based systems with dockless ones. (ITDP, 2018a) (Waes, et al., 2018)
As a first step, we should examine the needs of operators, cities and users who consider
different aspects and factors of bike-sharing services as important ones. (Mátrai, 2016) Some
of the aspects are not under direct influence of system design and there are others which
significantly differ depending on whether the system is station-based or dockless. The
comparative assessment focuses on the latter characteristics which are summarized in the
tables below.
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Table 5: Comparison of station-based and dockless bike-sharing systems regarding
implementation and operation
Station-based bike-sharing
 Orderly parked bikes and managed
public spaces
Docking stations define the places
where the bikes
should be parked while slots secure the
bicycles
and keep them in order.
 Long-lasting infrastructure
Strengths

 Scalability and flexibility
Lower capital and implementation costs
as dockless systems do not depend on
special infrastructure and might not
require large space in one place for
docking stations. These characteristics
make large-scale development easier.
 Quick implementation

Heavy infrastructure is less exposed to
vandalism
and implies permanence and stability.
 Stations and system image promote
cycling
The mass of bicycles at docking
stations attract
people’s interest.

Requires less preparatory work and
planning, while
geo-fencing provides great flexibility to
adopt the services to user needs
continuously.
 Dockless bikes could serve less
dense areas economically
Due to lower implementation and
operating costs,
and flexible deployment.

 Spatial and financial challenges of
implementation

 Dockless bikes are more exposed to
vandalism

Docking stations and special
infrastructure have their higher costs
and they might require more space in
one place.

As the bicycles are not secured to a
fixed object (except lock-to technology).

 Time-consuming implementation
Weaknesses

Dockless bike-sharing

Docking station placement, planning,
authorization
and implementation are more timeconsuming.
 High operating and maintenance
costs
Station-based bike-sharing systems
might have higher operating costs.

 Improperly parked bikes
Without proper regulations and
incentives bikes are not always parked
orderly and it might disrupt others.
 High operating costs of dockless ebikes
As parked dockless bicycles are not
connected to the power grid, charging
the batteries is a more
resource-intensive task.
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Table 6: Comparison of station-based and dockless bike-sharing systems from a
user point of view
Station-based bike-sharing
 Fixed stations provide comfort and
reliability

Strengths

Users can find the stations always at
the same locations and do not have to
look for a bike. That makes the
services reliable in all cases and fixed
locations fit into daily routines easily.
 Fixed stations can be accessed
without smartphones
Station-based systems are accessible
if the user does not have internet
connection or a smart phone.
 Inflexible services

Weaknesses

Users should leave the bicycles at the
dedicated docking stations which might
limit accessibility and flexibility,
especially in less-dense parts of the
city.

Dockless bike-sharing
 Flexibility
Users can leave the bikes where it is
the most convenient for them within the
service area (semi-dockless systems
might limit this advantage).
 Convenience for smart phone users
All functions are available within an
application which provides convenient
services for those who use a smart
phone.

 Limited access
Accessing the system requires internet
connection and a smartphone which
might be a limitation in some cases.

Complementation or competition? – Hybrid systems
Hybrid systems, the mix of the two models, could strengthen the benefits of both while
reducing their drawback effects. Expanding the bike-sharing system is easier, faster and
cheaper with dockless technology and it can complement docked systems. There are two
possible applications for a hybrid system.
The first and simpler solution is the semi-dockless model as it was discussed earlier in chapter
No. 3.2.1. In that case, dockless bikes should be parked in a designated parking area or
should be locked to a defined object without the need for special docking infrastructure.
In another model for hybrid system, docking stations keep public spaces in dense areas, while
dockless bikes serve less dense parts of the city where the implementation of docking stations
would not be efficient. In that case, the bikes could be used as dockless bikes in the outskirts
and they must be parked at designated stations or parking areas in denser parts of the city.
(DeMaio, 2018) (Waes, et al., 2018)

6. Case study - Budapest
Budapest is the capital of Hungary and it functions as a political, cultural, economic and
educational centre of the country. 1.7 million people live in the city, while 2.5 million live within
the borders of the metropolitan area. Budapest has a territory of 525 km 2 while the
metropolitan area is around 2500 km2.

für Verkehrswissenschaften
TU Institut
Forschungsbereich für Verkehrsplanung und Verkehrstechnik

Seite 121

The topographical and climatic conditions of Budapest are mostly favorable for cycling. The
city is basically flat, only the centre-western part of the city is hilly which makes cycling less
attractive there. However, to electric assisted bicycles these hills do not pose a major
obstacle.
The share of cycling in Budapest has significantly grown since the 2000s because of
infrastructure development and the emerging and popularizing cycling movement. Compared
to the 1990s the share of cycling has grown more than ten folds by 2014. (Bencze-Kovács, et
al., 2015)
Cycling network development went through a boom in the 2000s and especially in the 2010s,
when the bike-sharing system was introduced as well with other infrastructural developments.
On one hand, there are various good practices, on the other hand, the cycling network of
Budapest is not complete and key elements are still missing or major road rehabilitations are
needed.
Although Budapest has ambitious goals and development plans to increase the share of
cycling, there is no clear and strong political will which encourages the use of cycling in an
exemplary manner. The SUMP of Budapest set the target, the share of cycling from 2% in
2014 must be increased to 10% by 2030 (see figure below).
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Fig. 4: Modal split of Budapest in 2014 and the desired share for 2030 defined by the
SUMP of the city

6.1 MOL Bubi – the bike-sharing system of Budapest
MOL Bubi was launched on 8 September 2014 after several years of planning and
preparatory work. The scheme started its operation with 1100 bikes and 76 stations. Since
then, the system was enlarged and developed, almost 1500 bikes and 124 stations can be
used now.
MOL Bubi is a 4th generation public bike system. It has modular, portable stations with solarpowered touchscreen computer terminals. The scheme has several special features. For
example, if the docking station is full and all the slots are occupied, the bikes can be locked to
an extra bike stand with a built-in lock. The bikes are equipped with an on-board computer
and a GPS tracker. There are several ways to access the bicycles, which provides flexibility
for users (via the smart phone application, on-board computer or computer kiosk).
Usage data show that the number of trips has significantly decreased. There are some known
factors which might contribute to the reduction of trips (for more details see the SWOT
analysis below). As the exact causes are not known, Centre for Budapest Transport initiated a
user survey to analyze the situation and understand the influencing factors better. The study is
under preparation, the results will be available in the near future.
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Fig. 5: Number of monthly trips since the launch of MOL Bubi
(Data Source: Centre for Budapest Transport)

SWOT analysis of MOL Bubi
To analyze the services of MOL BUBI a simplified, qualitative SWOT analysis was carried out.
Strengths:


MOL Bubi has progressive features and modular technology which provide high level of
flexibility in terms of hiring, returning, implementation and registration for short-term
tickets. Smart bikes, GPS-tracking and geo-fencing enables real-time monitoring and
provides data for efficient reallocation.



MOL Bubi is an integral part of the transport system of Budapest. The management is
part of Centre for Budapest Transport and bike-sharing services are treated as a
complementary option for the city’s transport offers. This approach enables integration
on all levels and fosters multimodality: infrastructure development, station placement,
common fare structure, signages, maps, real-time route planning and service
information, customer service etc.



The additional lock and the extra stand provide flexibility for users and for operation and
rebalancing.



MOL Bubi has become a well-known brand in Hungary and even on the international
level. It is the biggest and most successful bike-sharing system in the country
representing sustainable mobility which has become an integral part of the everyday life
of Budapest.

Weaknesses:


Relatively small service area which covers only the inner parts of Budapest. In some
parts of the service area the low-density of docking stations is also a problem which
should be improved.



After almost four years of operation some of the teething problems of MOL Bubi are
not solved. These problems include the solid tyres which slow down the bikes; some IT
problems; and the registration procedure still requires long paper work. In some cases,
bureaucracy and inflexible legal environment work against the change.
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Opportunities:


Huge potential in further enlargement of the service area to cover currently not served
parts of Budapest (optional financial framework is available).



New docking stations could be funded by private investment. There are plans for
implementing new stations by private funding and there are already three stations
which were implemented following this funding model.



The busiest metro line (M3) is under reconstructions for several years while cycling,
especially bike-sharing could play a great supplementary role. Two new docking
stations, B+R facilities and further developments were established to improve cycling
conditions.



Various students and researchers examined the operations of MOL Bubi and proposed
actions on how to develop the system and increase its efficiency.

Threats:


Without strong, supportive political will and financial support the enlargement and the
development of the system will not happen. Although MOL Bubi has a modular, flexible
station design, the implementation still requires planning and authorization procedure.
Even if the funding for the expansion of the system is available, some of the districts of
Budapest hinder the development. The lack of free public spaces limits the expansion
but converting parking spots to docking stations could be an efficient and win-win
solution. However, some local governments, the owners of the public spaces, do not
want to provide parking spots for the docking stations for made-up reasons. Although
the SUMP of Budapest clearly defines that the modal share of cycling should be
increased while car use should be decreased, banning on-street parking and providing
more space for cycling remain a taboo and decision makers still insist on the parking
spots.



Bicycle-friendly urban environment is an important basic condition which is partly
missing. The conditions are not citywide favorable for users, especially for those who
are not experienced cyclists. Infrastructural developments are needed which also
require political and financial support.



After the initial growth the number of users and journeys do not meet the previous
expectations.

6.2 Dockless bike-sharing services in Budapest
There is one dockless bike-sharing operator in Budapest. Donkey Republic originally offered
ride and return services for tourists. Besides that, since the autumn of 2017, they offer a
special membership plan for frequent users as well (one-way trips are allowed). Moreover,
Donkey Republic has special offers for those who use their bikes during the reconstructions of
M3 metro line. Unfortunately, usage data is not available.
In addition, Budapest received various proposals from dockless bike-sharing operators and
conducted a cooperation agreement with one of the largest market actors as well. Although
the dockless bike-sharing boom already reached Budapest, a comprehensive professional
discourse has not started yet.

Beiträge zu einer ökologisch und sozial verträglichen Verkehrsplanung
1/2018

Seite 124

6.3 Recommendations
Developing scenarios is a common practice in strategic planning. These development
alternatives are great tools for planners and decision makers to understand better the effects
of the proposed measures. Moreover, scenarios allow discussion about the opportunities and
support decision-making while recommendations can be presented in a systematic way
through them.
1. Business-as-usual scenario
This scenario assumes that MOL Bubi and its technology will remain the same and the
already decided improvements will be done. The planned expansion of the service area will be
completed as an optional financial framework is available to enlarge the system and improve
the density in the existing service area up to 225 docking stations in total. The system and its
elements will be improved to address their weaknesses.
The agreement between the operator and the city is valid until November 2019 and it will likely
be extended for one more year. It means that the technology, the operating model will not
change until November 2020 and Budapest has more than two years to prepare for the
change.
It is expected that the system accessibility will increase as the density of the stations will be
improved. However, teething problems of the system should be eliminated as well to change
the decreasing trend of usage.

Fig. 6: The map shows the approximate service area of MOL Bubi (black) and the zones where
the density of the stations should be improved (grey) (Based on (KTE, 2017))

2. Developing and enlarging the bike-sharing scheme without the involvement of
further market actors
This scenario assumes that besides the already decided and planned developments MOL
Bubi will be further developed and enlarged. The bike-sharing system will operate with the
same technology and operating model without the (official) involvement of any other actors or
dockless bike-sharing providers. Nevertheless, it cannot be excluded that dockless bikesharing operators will hit the streets of Budapest, even if the city will not initiate official
agreements with the operators.
Budapest 2030 strategy defines the desired urban structure of Budapest and proposes a
hierarchy for urban centers and intermodal hubs (see the figure below). (Budapest, 2013)
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Around these sub-centers smaller bike-sharing sub-systems could operate to encourage
intermodality and cycling on local level.
A major difficulty in this scenario is that at these sub-centers and intermodal hubs most people
travel in one direction in the morning and in the other direction in the afternoon, so rebalancing
the system could be challenging. Further studies are needed on user demand and travel
patterns analysis. The conclusions could be drawn by estimating the number of needed
bicycles and the needed amount of space for the docking stations. MOL Bubi stations should
be implemented around those sub-centers where a bike-sharing system could be a feasible
and suitable option regarding user demand and operation aspects.
Besides station development, additional measures are necessary to improve the weaknesses
of MOL Bubi and attract new users. To identify these additional measures, the mentioned user
satisfactory survey, which is under preparation, could solve as a base for further planning.
After the involvement of new parts of Budapest, it could be estimated that more people will
tend to use the bike-sharing system which could encourage cycling for local trips or as part of
an intermodal mobility chain.

Legend:

Service
area
MOL Bubi

of

Urban sub-center and
intermodal hub

Urban sub-center

Local center

Fig. 7: Map of Budapest and the urban sub-centers defined by the Budapest 2030 strategy

3. Complementing MOL Bubi by new dockless bike-sharing operators
This scenario assumes that further dockless bike-sharing provider(s) will offer large-scale
services in Budapest. It is assumed that dockless bikes could complement the existing bikesharing services regarding density and enlarging the service area while the technology and
operation of MOL Bubi remain the same.
Dockless bikes could increase the accessibility of bike-sharing services by complementing
MOL Bubi where the density of the stations is lower. The hubs of dockless bikes, as semidockless station design is recommended, could be smaller than the current docking stations,
therefore the implementation could be more flexible in those parts of the city where decision
makers and the reallocation of public space do not prioritize cycling. Although the dockless
bicycles might not occupy less space in total, the hubs could be smaller by accommodating
less bikes in one place than a general docking station.
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Dockless bikes could be a suitable option out of the present service area of MOL Bubi as well.
In less dense parts of Budapest dockless bikes could enlarge the service area of bike-sharing
in a more efficient way. Dockless bikes could be a suitable solution in that case, especially
around the sub-centers which were described in the previous scenario.
As dockless bikes could increase the accessibility of bike-sharing services, it is estimated that
the number of users would grow as well. Dockless bikes could strengthen the weaknesses of
MOL Bubi, which might attract new users, especially in the new parts of the service area.
Further planning and a thorough assessment are necessary to estimate the exact impacts of
the proposed measures as well as the investment and operating costs. The previously
discussed regulations and recommendations should be adapted in the case of Budapest too.
Additionally, as Budapest has ambitious goals to increase the share of cycling and other
sustainable modes by decreasing the share of car use, public space occupation by different
modes of transport should be reviewed. Street space and parking lanes occupied by cars
should be reclaimed to provide more space and more favorable conditions for cycling and for
people. Therefore, to avoid the inequalities of public spaces, recommendations or regulations
should be implemented to provide a standard for public space distribution. This step is
strongly recommended as some of the districts of Budapest have already started to ban new
forms of mobility and refuse to provide public space for bike-sharing.

7. Conclusions
This paper highlighted the fact that bike-sharing services could play a great role in mitigating
the consequences of mass motorization and the mobility problems of our cities. Bike-sharing
has become a standard tool in cities and has revolutionized urban cycling in various cities
around the world when new generation dockless, free-floating bike-sharing services hit the
market. Although these systems have some disadvantages compared to station-based
technology, they provide great flexibility for users and for large-scale development. Dockless
systems have some teething problems, but their benefits might outweigh the drawbacks which
can be avoided by proper regulations and other actions. A framework for a multi-operator
model was introduced and to combine the strengths of station-based and dockless systems, a
hybrid system was also discussed.
It is important to mention that dockless bike-sharing is not a solution which fits all cities.
Dockless bikes can complement the existing station-based services, especially in those areas
where the stations are less densely located. However, there could be several conditions which
limit the application of dockless bicycles such as already existing, dense network of stations
and political or administrative barriers.
It can be concluded that new generation dockless bike-sharing services pose new challenges
for cities but there are several tools which help decision makers and professionals to
implement a beneficial dockless bike-sharing scheme. The technology and the key market
actors of bike-sharing systems are changing now. One thing is clear, bike-sharing provides
plenty of possibilities to tackle urban and transport problems. It is now up to us to make use of
the new opportunities.
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UBER EXPERIENCE IN ISTANBUL
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An urban tension about ridehailing: Uber
experience in Istanbul
Abstract
New mobility services (NMS) emerge and survive where the traditional mobility systems
cannot meet the specific needs of transport users. Ridehailing service, which has started in
the USA in the late 2000’s, is one of these ever-growing NMS alternatives. The service relies
on smartphone applications to connect paying passengers with drivers who provide rides for a
fee in their private vehicles. The system in general is designed and operated by transport
network companies. Some of the most known companies are Uber (the international actor),
followed by regional players such as Lyft (some States of USA), Didi (China), Ola (India), Haxi
(Europe), and Gett (Europe).
Istanbul revealed as the most congested city in Europe. TomTom writes: “The average 30
min. drive in the city will take over an hour during evening rush hour, leading to an extra 125
hours wasted stuck in traffic every year.” Ridehailing services have started in Istanbul (Turkey)
market in recent years (last 4 years), with some companies (BiTaksi, Uber, Olev, Careem,
Yolo) of which Uber is the most ambitious one. However, introducing this new mobility service
is not so easy as the existing operators in the market do not want to share it (there are 1675
thousand taxi passengers/day today, which was only 400 thousand in 2004 in Istanbul).
Downloads of the Uber app in Istanbul has risen fivefold in March 2018, tensions between
traditional taxicab drivers and Uber drivers, grow day by day, however this competition has
turned violent. Some Uber drivers in have been beaten. A union of taxi drivers has taken Uber
to court, asking the authorities to block access to its app.
This study focuses on how the protests happened in recent months in Istanbul, how the
process was progressed, who participated in these protests and what is needed for solutions.
The empirical data for this study are collected through documentary sources. Research
questions of the study are:


What are the reasons for the protests?



What are the advantages and disadvantages of ridehailing services to transport users?



Who are the shareholders? Who are the opponents?



What is the result of the protests?



Which forms of strategies are needed?

The findings summarize the Uber story in Istanbul: the advantages submitted to the taxi users,
the struggle between traditional taxi cab drivers and technology based ridehailing services, the
protests from the local taxi riders side and the final situation after intervention of government
side.
Keywords: Protests about Uber, Istanbul, taxi sector, ridehailing services
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1. Introduction
New mobility services (NMS) emerge and survive where the traditional mobility systems can’t
meet the specific needs of transport users. People are getting more “mobile” and “connected”
and increasingly demanding smarter, safer and more efficient solutions for their travel needs.
Transport service providers now need to search for additional services to their users in order
not to disappear in this “smart” market.
Building on some new services (e.g., car-, bike-sharing etc.) and the developments in
information and communication technologies, the concept of “Mobility as a Service” (MaaS)
has recently come to agenda. The main idea is to offer convenient door-to-door transport
without the need to own a private vehicle. MaaS concept relies on digital platforms that
integrate end-to-end trip planning, booking, electronic ticketing, and payment services across
all modes of transportation, either public or private. According to Kamargianni et al. (2016) the
term MaaS stands for buying mobility services based on consumer needs instead of buying
the means of mobility. Karlsson et al. (2016) underline a compromise between different parties
in the market, as MaaS relies on cooperation and collaboration, on the notion of a cooperative and interconnected transport system (including services, infrastructure, information,
and payment), where boundaries between not only transport modes are blurred but also
between public and private operators
“Ridehailing” service, which has started in the USA in the late 2000’s, is one of these evergrowing NMS alternatives. The service relies on smartphone applications to connect paying
passengers with drivers who provide rides for a fee in their private vehicles. The system in
general is designed and operated by transport network companies, who aim their profit and
financial gain.
The use of ridehailing and ridesharing terms are sometimes confusing, therefore needs to be
further explained. Chan and Shaheen (2012) document the history of North American
“ridesharing”, which traces back to car-clubs or car-sharing clubs around the 1940’s. During
the days of World War II, the US Office of Civilian Defense’ request to group four workers to
share in one car, in turn started first ridesharing programs (Car Sharing Club Exchange and
Self-Dispatching System). Late 1960’s to 1980’s define another phase in ridesharing.
Vanpooling, which occurs in a large van, high-occupancy vehicle (HOV) lanes, which give
special advantage to automobiles typically with two or more occupants with reserved lanes
and casual carpooling (also known as slugging), which is an informal form of ridesharing, and
park-and-ride facilities (also known as carpool parking lots), which allowed commuters to park
their personal vehicles and then use a public transit mode or ridesharing for the rest of the
journey to work, are main strategies against energy crises with a focus on conserving fuel.
Time of early organized ridesharing schemes phase define a period between 1980 and 1997.
Transport demand management focused on mitigating traffic congestion and air quality
problems in these days. Transport Management Associations (TMAs), which are voluntarily
organized by large employers, developers, and local politicians, promoted a wide range of
transportation options as an alternative to solo driving and managed the region’s carpooling
and vanpooling programs. Employer Based Trip Reduction (EBTR) Programmes, shifted focus
back to reducing traffic congestion in suburban office parks using trip reduction ordinances
(TROs). These two are basic schemes of this phase. Telephone-based ridematching and
enhanced telephone-based ridematching, that included new and developing technologies,
started also during the 1990’s. A phase of reliable ridesharing systems is defined between
1999 and 2004, which focused on systems to encourage ridesharings among commuters who
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had the most reliable trip schedule. Initial online ridematching services and traveler
information systems are basic innovations of this period. The latest phase is defined as
technology-enabled ridematching from 2004 to present (date of the publication is 2012)
(Fig.1).
Although this latest phase of ridesharing, the ridematching, is the closest approach to
ridehailing, it is still different. Chan and Shaheen (2012) underline that ridesharing differs from
non-profit taxis and jitneys in its original financial motivation. A ridesharing payment is
collected only to partially cover drivers’ cost, and a financial gain is not intended. In addition,
drivers have common origins and /or destinations with the passengers.

Fig.1: The history of North American “ridesharing”

Ridehailing looks also closer to “taxi” system, however not exactly. The software in principle
makes a ridematching between taxi users and (private car) drivers (who are registered in
transport provider company’s system) according to their coordinates and traffic conditions for
a fee. The cars in the system need to meet the (high) quality standards of the company, and
the rest is all voluntarily for all parties (the transport user, the driver, and the company).
Some of the most known companies are Uber (the international actor), followed by regional
players such as Lyft (some states of the USA), Didi (China), Haxi (Europe), Ola (India), and
Gett (Europe).
Uber is a US-based company which was founded in 2009. The “ridehailing” service that Uber
provides is available in over 600 cities in 65 countries worldwide. It has served to 75 million
riders with 3 million drivers so far. Only in 2007, it is reported that 4 billion trips were realized,
and as a daily basis 15 million trips are being completed (Uber Newsroom, 2018).
Ola was founded in 2010 in Bangalore, India. Using the Ola mobile app, users across 110+
cities, can connect with over 1,000,000 driver-partners across cabs, auto-rickshaws, and taxis
(About Ola, 2018).
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Lyft was founded in the USA in 2012. The income of Lyft was 700 million USD in 2016. It
develops, markets and operates the Lyft car transportation mobile app in some states of the
USA.
Xiaoju Technology Co., Ltd. was founded in Beijing and launched the Didi Dache app in June;
Kuaizhi Technology Co., Ltd. was founded in Hangzhou and launched the Kuaidi Dache app
in May. Both companies provided online taxi-hailing services. Didi completed 7.43 billion rides
in 2017 (Didi Milestones, 2018).
Haxi was founded in 2013 in London, UK, that enables users to share transport on short and
mid-range distances. More than 100000 users and 12000 drivers use the app to get around in
bigger cities and smaller settlements (About Haxi, 2018).
This very rapid transform to this new concept is not always welcome. There are also some
oppositions against ridehailing services.
This study focuses on how the protests happened in recent months in Istanbul (Turkey), how
the process was progressed, who participated in these protests and what is needed for
solutions. The empirical data for this study are collected through documentary sources. The
content of documentary sources mainly includes newspapers, TV news and internet reports.
Research questions of the study are:


What are the reasons for the protests?



What are the advantages and disadvantages of ridehailing services to transport users?



Who are the shareholders? Who are the opponents?



What is the result of the protests?



Which forms of strategies are needed?

2. Emergence of ridehailing services in Istanbul
Istanbul (Turkey) is a complicated megacity which is located between two continents with its
15 million inhabitants. The most rapid growth in the city came during the late 20th century,
when its population increased from 983,000 in 1950 to 10,923,000 in 2000. The population
has grown partly from expanding the city limits, especially in the 1980’s, when Istanbulites
doubled in number. Istanbul is growing at a rate of 3.45%, making it one of the fastest growing
metropolitans in the world (http://worldpopulationreview.com/world-cities/istanbul-population/).
It is claimed that (Ilıcalı, 2018) in Istanbul the number of daily trips by was 400,000 in 2004,
the number reached to 1,675,000 in 2017. Istanbul revealed as the most congested city in
Europe. TomTom writes: “The average 30 minutes’ drive in the city will take over an hour
during evening rush hour, leading to an extra 125 hours wasted stuck in traffic every year.”
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In Turkey, the documents that companies request from drivers are generally;


D2 certificate (a certificate given by MoTMC of Turkey to people or entities who
transport people as a commercial activity in urban areas)



Türsab Road Certificate (a certificate given by the Turkish Union of Travel Agencies to
commercial entities who organizes touristic activities, “B” class of this certificate is for
organizing travel)



Driving license



Copy of the ID card



Certificate of residence



Copy of diploma



Certificate for blood type



Criminal record



Vehicle’s license documents



Vehicle’s periodic inspection record



Vehicle’s insurance documents.

In Turkey, management of urban traffic is under responsibility of local governments, thus
greater city municipalities. The municipality decides the number of taxi plates needed in
metropolitan area, and without possessing one of these limited number of plates, executing a
professional taxi operating activity within municipal borders is prohibited. The ridehailing
companies used the D2 certificate of the government as a trick to overcome the legal
arrangements and began their operations.
BiTaksi is one of the companies that operate in Istanbul and Ankara. It works with yellow taxis’
drivers who accept to register in BiTaksi system. The fee for ride can be paid either cash or by
credit card via application (BiTaksi, 2018).
Olev provides VIP service to its users in Istanbul. Payment method is by credit card via
application (Olev, 2018).
Careem is an international company that gives service to 13 countries in Middle East
(e.g.,UAE, Pakistan and Turkey). In Ankara service is provided in Istanbul, Bursa and Adana.
Payment method is cash, by credit card or by Careem credits (Careem, 2018).
Yolo provides service in Istanbul, Ankara, Adana, Antalya and Bodrum (Mugla). It gives
reservation opportunity and online support to its users (Yolo, 2018).
Although VIP transfer service to airports is well known in many cities, ridehailing services have
started in Istanbul (Turkey) market in recent years (last 4 years), with some companies
(BiTaksi, Uber, Olev, Careem, Yolo) of which Uber is the most ambitious one.
All of these services work on their own smartphone applications to connect passengers (taxi
users) with drivers who provide rides for a fee in their private vehicles (Fig. 2).
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Fig.2: Screenshots of smartphone applications of ridehailing services in Istanbul

On May 29, 2018 Turkish Prime Minister (Binali Yıldırım) declared that use of D2 certificates
for any “pirate taxi” activities is prohibited. That was the first serious response from
government side.
The next day the inspections began and if the driver is not the same person with the certificate
D2 holder, a penalty is given. If the driver and the certificate holder are the same, the vehicle
is banned from traffic 60 days. Uber tried to continue its activity despite these penalties, but
the most disappointing declaration came a few days later.
On June 1, 2018, this time Turkish President declared that “Uber is over in Turkey.”

2.1 What are the reasons for the protests?
Introducing this new mobility service was not so easy in Istanbul, and in a very short time Uber
became the symbol of protests against ridehailing in Istanbul. Downloads of the Uber app in
Istanbul has risen fivefold in March 2018, tensions between traditional taxicab drivers and
Uber drivers, grow day by day, however this competition has turned violent. Some Uber
drivers have been beaten. A union of taxi drivers has taken Uber to court, asking the
authorities to block access to its app.
Many people believe that the main reason behind the protests is the unwilling to share the
existing market pie.
Despite this ever-increasing population, number of taxi plates remains the same, limited to
18,000. The latest update for the number of plates in Istanbul was in 1966 (in 1991, a limited
number, 500 plates were given only for the ones which have been cancelled for any reason. It
is claimed that the price of a taxi plate is about 1,680,000 TL (1,680,000 TL = 368,275.35
USD- 1TL=0,22 USD, 11.06.2018) (Semercioğlu, 2018). The total value of these plates is
higher than 30 billion TL (over 6,6 million USD).
With the introduction of ridehailing services in the market, this pie of 1,675 thousand taxi riders
is being travelled by Uber, BiTaksi, Olev, Careem, and Yolo in addition to traditional taxi cabs.
The number of Uber drivers is believed to be over 5,000. Taxi cab drivers are complaining
about a sharp decrease in their plates’ value, which they never want to lose. An Uber driver,
on the other hand, doesn’t pay for any plate to operate in Istanbul traffic. If they have the
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necessary certificates for transporting for tourism, buying a van car (about 33,000 USD) is an
alternative and cheaper solution to get share from taxi pie.
From the government side, (former) Prime Minister and President of Turkey took their sides on
the Turkish taxi drivers’ side against “global” capital.

2.1 What are the advantages and disadvantages of ridehailing services to
transport users?
From taxi user side, Uber provides 4 different travel alternatives to its users in Turkey since
2014: economy (up to 4 users), premium (luxury vehicles), accessibility (special designed
vehicles for disabled) and ridesharing (share fee with other users). In addition, UberX and
UberXL provide more seats with bigger vehicles. Users may choose to pay an “upfront price”
which is estimated as a likely cost before their travel, and it is a fixed fee for the selected route
(Uber, 2018). Prices in Istanbul is given in Table 1 (http://uberestimate.com/prices/Istanbul/).
Table 1: Uber ride fares in Istanbul (http://uberestimate.com/prices/Istanbul/)
Uber Taxi (4 seats)

Uber XL (6 seats)

Uber Family (6 seats)

Base Fare: ₺4 (0.8284 $)

Base Fare: ₺4 (0.8284 $)

Base Fare: ₺14 (2,8994 $)

Per Minute: ₺0.385 (0.0797 $)

Per Minute: ₺0.20 (0.0414 $)

Per Minute: ₺0.20 (0.0414 $)

Per Km: ₺2.50

Per Km: ₺2.20 (0,4556 $)

Per Km: ₺2.20 (0,4556 $)

Cancellation Fee: ₺5 (1.0355 $)

Cancellation Fee: ₺13 (2,6923 $)

Cancellation Fee: ₺13 (2,6923 $)

Service Fees: ₺0 0 $

Service Fees: ₺0 0 $

Service Fees: ₺0 0 $

Minimum Fare: ₺10 (2.0710 $)

Minimum Fare: ₺13 (2,6923 $)

Minimum Fare: ₺13 (2,6923 $)

(0.5178 $)

On-demand transportation technology in Uber is the app that connects drivers and riders. The
procedure it follows is given step by step in Uber web site (https://www.uber.com/enTR/about/how-does-uber-work/):
- Step 1: A rider begins the procedure by opening the app. He/she enters the destination into
the “Where to?” box on the screen. He/she taps each ride option to compare the alternatives
according to wait time, car sizes, and price; then confirms the pickup location and then taps
“Request”.
- Step 2: The system matches the rider with a nearby driver. A driver sees the rider’s trip
request and chooses to accept it. The rider is automatically notified when the taxi approaches.
- Step 3: The driver picks up the rider. The ride begins after he driver and the rider verify each
other’s names and the destination.
- Step 4: The driver takes the rider to the destination. The app gives the driver the option to
follow directions to reach the destination, so the driver can focus on getting there.
- Step 5: Both driver and rider can leave ratings and reviews. At the end of each trip, drivers
and riders may choose to rate each other.
From the drivers’ side, Uber provides advantages in Istanbul, since Uber drivers do not have
to get one of these expensive cab licences. This is one of the reasons that explains how Uber
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attracts passengers mainly by offering low prices. However, unlike other cities, in Istanbul’s
Uber’s charges are slightly more than conventional taxi cabs. Uber users claim that they have
the advantages of travelling in clean vehicles with comfort, using technology and choosing
among different price alternatives.
Investors fear that competition from Uber will drive the licence price down. The story was the
same in other parts of the world (https://www.economist.com/europe/2018/03/22/why-uber-inistanbul-is-costlier-than-a-cab).

2.3 Who are the shareholders? Who are the opponents?
Uber, owners of Uber vehicles and citizens in İstanbul are the shareholders, the opponents
are traditional taxi cab drivers, Union of Taxi Drivers and Turkish government.

Fig. 3: Hundreds of Turkish cab operators and drivers protest Uber in front of Istanbul
Courthouse on March 12, 2018 (Koç, 2018)

Fig. 4: Turkish cab operators and drivers wait for the result of the court case against Uber in
front of Istanbul Courthouse on March 12, 2018 (Koc, 2018)

The newspapers and TVs gave much news on Uber in March, 2018. An Uber driver said
inside the van he drives “I work with the fear of getting physically assaulted by traditional taxi
cab drivers every day”. Istanbul court considers two legal cases which are filed by taxi
associations, arguing these app-based services undermine competition and break the law
(Fig. 3) (Koç, 2018). A traditional taxi cab driver said “If the court rules against us, we will kill
Uber drivers,” who saved up for 15 years to buy his own taxi plate license (Fig. 4).
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Uber drivers are on high alert (Koç,2018):


A driver claimed that in his first month on the job he has been attacked three times,
which included a fight with a taxi driver who tried to get into his car. He claimed
“Sometimes I drive past my passengers as I see angry taxi cab drivers waiting for me
on the side of the road”.



An investor said “My drivers are scared. Cab drivers attack them everywhere in
Istanbul,” who is the owner of 52 Uber vehicles and 2 traditional cabs. He continued,
“One of my drivers was just hospitalized due to brain concussion after getting beaten
up at the main bus terminal.”



“My profit fell by 30 percent since Uber started its operations in Turkey”, said a taxi
driver who paid for his taxi plate license by selling some land.



Lawyers representing traditional taxi cab operators are trying to capitalize on a rule that
stipulates D2 license-holders must register passenger information with the government
one hour before any trip. It is something Uber drivers could not do since they usually
respond to calls within 15 minutes. It is only possible for rides to/from airport. Others
revealed violent intentions. Chairman of the Chamber of Istanbul Taxi Operators said
“he got assurances from Prime Minister that Uber is indeed breaking the law”.

The Uber debate in Turkey finally attracted government into the fight. Drivers at the
courthouse protest: “Uber! Get out of my country!” One of the drivers said he would stop
voting for the government if Uber’s license is not revoked (Koç, 2018).

2.4 What is the result of the protests?
Any intervention of the Government side to an urban traffic problem is not common, however
ridehailers paved this way by using government’s D2 certificates to find a hole in the wall. Taxi
associations are now satisfied with the government’s new regulation to “prevent illegal
passenger transportation” which is indeed the declaration of the “end of Uber” in Turkey.
Istanbul Taxicab Merchants Chamber (ITEO) head claimed “We regard the new regulation as
a positive step. We find it a deterrent measure. As of today, “Uber is finished”. If an Uber
vehicle is caught by the police, a fine of 50 points (100 points in necessary to ban driving
license) and 3,000 ₺ (618,9 $) will be applied. When the money is paid, the fine of 50 points
will be cancelled. But if a vehicle is caught a second time under any circumstances, the
certificates of the related firm will be revoked, and it will not be able to apply for a certificate for
the next two years,” on May 29, 2018. “Many firms started to take back their D2 certificates
that they have previously given to Uber drivers”.
The government ordered a change in the Road Transport Regulation on May 25, 2018to
increase the fines applied to D2 certificate holders who illegally serve as taxis. According to
the new rules, a D2 certificate holder company caught carrying passengers illegally will be
fined 3,000 ₺. If it re-occurs then the certificates related to all of the company vehicles will be
revoked and the company will be put on a blacklist for two years, making it unable to apply for
a certificate.
On the other hand, Uber stated on May 30, 2018 “We want to work with all local stakeholders
to improve urban mobility in Turkish cities and are fully committed to being a true partner to
Turkey for the long term”, (http://www.hurriyetdailynews.com/new-regulation-in-turkey-finishesuber-say-taxi-drivers-132589).
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The pressure from Istanbul taxi drivers, who said it was providing an illegal service and called
for it to be banned, grew. President of Turkey declared that “Uber is over in Turkey” on June 1,
2018. President Erdogan’s statement came just after new regulations were announced in
recent weeks tightening transport licensing requirements, making it more difficult for drivers to
register with Uber and threatening a two-year ban for violations, which were first announced
by Prime Minister a few days ago. “This Uber thing emerged. That business is finished. That
does not exist anymore. We have our own taxi system. Where does Uber come from? It is
used in Europe but I do not care about that. We will decide by ourselves,” dent of Turkey said
in a speech in Istanbul, who ran for re-election
(https://www.independent.co.uk/news/business/news/uber-taxi-drivers-tayyip-erdoganistanbul-a8380566.html)
Uber did not immediately response to his comment. After the transport licensing changes were
announced Uber declared that it wanted to work with all sides to improve transport and to be
“a true partner to Turkey for the long term”. Uber said that in Istanbul about 2,000 yellow cab
drivers use its app to find customers, while another 5,000 work for UberXL, using large vans to
transport groups to parties, or take people with bulky luggage to Istanbul’s airports.

Fig. 5: “No Uber” sign in Bodrum (Sabah, 2018)

Following the Uber ban in Istanbul, Uber drivers turned to Bodrum. TÜRSAB (Association of
Turkish Travel Agencies) certified drivers protesting Uber vehicles heading to Bodrum printed
"no Uber" behind their VIP vehicles. It is also announced that the documents and
memberships will be cancelled if they collaborate with Uber. Uber vehicles who come to
Bodrum aggrieved (Fig. 5) (https://www.sabah.com.tr/yasam/2018/06/06/uber-istanbuldayasaklaninca-rotalarini-bodruma-cevirdiler, 6.6.2018).

2.5 Which forms of strategies are needed?
To formulate strategies, we can also have a look at worldwide Uber experience:
In Europe and North America, traditional taxi cabs also complained from Uber, which
expanded (boomed) quickly beyond its original. This brought protests by taxicabs—including
some in Paris that turned violent—and led to negotiations with national authorities and new
laws aimed at having control.
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Uber could not success in China, Europe and South East Asia market, and competition still
goes on in India. However, it has significant success in US, Canada, Australia, Africa, Latin
America, and the Middle East. Its global expansion strategy needs a revision with serious
changes. So, what can be the strategies to expand in a country for. They are listed as: (Uber
(https://www.linkedin.com/pulse/ubers-global-expansion-strategy-think-local-expand-work-manangi)?)
What Uber has done wrong can be summarized as:


It should have recognized that China, India, and Europe and Turkey differ from the US
case.



Each specific country should have been better examined at its practices and policies
before getting into its market. Negotiations with decision makers should begin before
beginning operation.



Instead of aggressive entry tactics, relationships with the various local unions that
represent traditional taxi cab drivers should be built.



Uber does not acquire or partner with any of its local rivals. Instead it is trying to do
everything on its own.

This is summary of what Uber has done. The strategies that ridehailing service providers
should follow can be;


Take each country as a different case and plan strategically the operation there,



Be ready for internationalization and get some partners from local market,



Instead of using tricky tactics, have a sincere cooperation with the authorities.

3. Findings and conclusion
The findings summarize well the Uber story in Istanbul:


the advantages submitted to the taxi users (comfort, clean vehicles, technology, price
alternatives)



the struggle between traditional taxi cab drivers and technology based ridehailing
services, (problems of pie sharing),



the protests from the local taxi riders side (very expensive taxi plates in Istanbul, very
easy way of operating an Uber taxi for a driver) and,



the final situation after intervention of government side (government’s decision to stay
on the traditional taxi cab drivers against global capital) is an “Uber ban” in Istanbul.

As a conclusion, for the future of the ridehailing services in Istanbul, different parties of the
problem can give different inputs to the solution:
On ridehailers side;


Raidehailers should cooperate with Turkish transport authorities and local NGO’s (taxi
drivers’ chambers) to find a common platform,



Ridehailers should be open to cooperation with local market representatives.
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On government side;


Be open to discussions on new forms of mobility,



Be ready to ever growing demands for technology based transport services,



Prepare plans for urban transport that cover all modes in a comprehensive manner in
favor of transport users,



Take measures to regulate free market of taxi (including re-definining number of taxi
plates by demand or completely cancelling limitations)) and plan a new market policy
for transport users,



If necessary, subsidize traditional taxi drivers’ losts.

On taxi users side;


Continue demanding better travel alternatives.

As a conclusion, penetrating and providing customization to local markets is an expensive
task which require significant financial background and a well prepared action plan.
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Non-profit community-based car-sharing:
expectations, interests, concerns and perceived
challenges by different stakeholders
Abstract
In this paper, as a case study of non-profit community-based car-sharing and transfer service
that has been organized since 2011 in a mid-sized city in Japan, we present the results of our
accompanying research to analyze various interests, expectations, concerns, future
challenges, and so on from different points of view. This non-profit community-based carsharing and transfer service was launched as a voluntary initiative to support the victims of the
2011 earthquake that hit the northeastern part of Japan, while gradually it has got organized
to form more structured and self-sustaining service. Experiences by the operator show that
various stakeholders perceives different interests and expectations as well as concerns, while
there have been no research onto it in detail as of yet. This paper will be the first of its kind to
analyze various interests, concerns, expectations and perceived future challenges
systematically. We combine two different information sources. First part is the meeting
minutes of the municipal committee dealing with this car-sharing with various stakeholders
being present. Secondly, as a supplementary material, we carried out an interview with the
vice mayor. The information obtained from these is analyzed with an analysis framework
developed for this research with five categories, namely interests, expectations, concerns,
future challenges and miscellaneous points.
The analysis result show that the community-based car-sharing receives a great extent of
interests among various stakeholders, while a serious discussion how to place it within the
entire transport system is seldom made. There seems a severe lack of future vision about
public transport and shared forms of transport under given availability of existing public
transport, high level of car ownership and car-dependency, and the demographic transition
towards highly aged society.
Keywords: Car-sharing, community

1. Introduction
In the course of the disaster recovery and reconstruction process after the earthquaketsunami disaster that hit the Eastern part of Japan in March 2011, a small-scale car-sharing
initiative arose among a variety of volunteer activities there. In its basic form, it is a closedgroup car-sharing: small groups up to c.a. 30 users share one or several car(s), and each car
is designated for the group members that the car belongs to. It offers an interesting
combination of car-sharing (time-division sharing of an automobile), ride-sourcing (a volunteer
driver drives the car instead of the traveler), and ride-sharing (in case more users go to the
same destination). It started as a bottom-up volunteer activity, and it has been gradually
formalized to be implemented in several reconstructed public residential estates for the
inhabitants who lost their houses because of the tsunami.
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This is to some extent comparable to similar services implemented in some of the European
countries such as CARUSO Car-sharing in Austria (in terms of small-group feature) and
Minder Mobielen Centrale in Belgium (“Less Mobile Service“, in terms of volunteer drivers),
while the implementation context is completely different from them as it started as a support
for tsunami victims, and particularly for the elderly people among them. Typical motivation for
car-sharing, ride-sharing and ride-sourcing such as environmental concern, urban spatial
problems such as parking, IT innovations, and multimodality are less prevalent there, while
community aspect is more stressed by the organizer.
In this context, several research questions arise. How is such community-based car-sharing
considered as a part of the entire local transport system? What is the motivation of the
municipality to get involved in? What kind of roles does the municipality recognize as its role
associated to such car-sharing? How are the other traditional transport service providers such
as bus and railway operators are involved in? Is the connection to the urban development
considered? What aspects should the municipality take care of in the future?
To answer these questions, we carried out an analysis of meeting minutes of stakeholder
meetings organized by the municipality, which is called “municipal panel” or simply “the panel”
in this paper, at which the municipality’s various departments, the car-sharing provider (a nonprofit organization), external experts such as academics and consultants, and residents
discussed a wide range of topics associated with car-sharing.
This paper is structured as follows. In Section 0, the scheme of the community-based carsharing that we focus on is summarized. Following this, in Section 0, we summarize our
analysis methodology. In Sections 0and 0, we present the results of our manual analysis and
text mining analysis respectively. Finally in Section 0, we conclude the research presented in
this paper.

2. Community-based car-sharing in Ishinomaki
2.2 Ishinomaki and tsunami-damages in 2011
The City of Ishinomaki is located in the northeastern part of the mainland, with an approximate
distance of 350km from Tokyo on the great circle. The city is located on the Pacific Ocean and
the urban area spreads across a large river mouth. The historical city center is on the right
bank of the river, while the left bank has a large concentration of fishing and fish-processing
industry with one of the largest fishery ports in Japan located there. In the municipality fusions
in 2005, which was motivated by a national program for it, six surrounding municipalities
became parts of the city, with much rural characters with a number of rural settlements with
farming or small-scale fishery as their main industries.
The earthquake and following tsunami in March 2011 hit the city severely, as the city was
located in a very near proximity from the epicenter with a distance of approximately 100km,
and the coastal location was severely affected by the tsunami. The direct damage from the
earthquake was limited, while the tsunami destroyed the urban area on the coastal plain and
floodplain of the river severely, as well as a number of small settlements along the
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mountainous coastline. The city had 3,278 direct fatalities (20.6% of total caused by the
disaster registered in Japan, same in the brackets hereafter) and 274 related fatalities 1 (7.8%)
are reported, and 425 people are registered as missing (16.6%) as of March 2017. In total,
76.6% of buildings that existed in the city at the time of the disaster were fully or partially
destroyed: 20,039 buildings (16.4% of total in Japan, same hereafter) are registered as
completely broken, 13,048 as half-broken (4.7%), and 23,615 as partially-broken (3.3%). As
the percentage in relation to the total numbers implies, the city has the largest direct damages
from the natural disaster among many municipalities along the affected coastline.
Soon after the disaster, victims were in shelters, which is designated for short-term stays until
temporary housings, which is similar to container housings, are made ready. Gradually
temporary housings were made available, and 16,788 people lived in 7,102 temporary
housings at the peak moment. In addition to this, available municipal and private flats were
provided also as temporary housings, and at the peak moment 15,482 people lived in 5,808
this type of temporary housings. The container-like temporary housings were built mostly as
clusters on a large available grounds that belongs to the City, such as sport fields, school
grounds, construction grounds reserved for future projects, etc. The residents could choose
which cluster they would want to live in, but the neighborhood of container-like temporary
housing practically had to be newly established as it was often the case that residents in near
proximity in the cluster did not know each other.
It is also reported that approximately 60,000 automobiles were damaged by the natural
disaster, which is approximately a half of the registered motorized vehicles in the city. As the
public transport was also severely damaged, mobility of the survived inhabitants was an
important issue. Despite the downtrend of the population, the number of vehicles registered in
the city increases steadily, and as a result the motorization rate increases dramatically form
509 private vehicles per 1000 inhabitants in 2007 (before the earthquake) to 635 in 2017.
Table 1: Motorization rate in Ishinomaki
Year

2007

2008

2009

2010

2011

2012

2013

2014

2015

2016

2017

Vehicles registered in the city

85,242

85,183

85,809

86,216

87,047

86,554

88,840

90,852

91,753

92,471

92,972

Population

167,474

165,894

164.433

163,216

153,452

152,250

151,068

150,114

148,968

147,926

146,516

509

513

522

528

567

568

588

605

616

625

635

Vehicles per 1000 inh.

Note: Vehicles registered in the city are passenger vehicles in the classification “normal”, “small”, and “right”, and does not include trucks and buses.
Source: own calculation based on the statistics of City of Ishinomaki.

2.2 Car-sharing initiative for residents in temporary housing
Soon after the disaster, various volunteer groups came to the city to provide a wide range of
supports, from cleaning tsunami-carried muds spread in the city and organization of shelters
to healthcare and taking care of children. Among such wide ranges of many volunteer groups,
one entrepreneur-volunteer focused on the issue of mobility, gathered a number of vehicles
from private donors, and placed a shared car in one of the container house clusters three
months after the disaster. Some liaison works with the national transport authority, the police,
and the local government, followed this.

1

Those who passed away after arriving in the evacuation shelter with the disaster being indirect causes, such as
unavailability of medicines or healthcare, stress-related diseases caused by stay in the shelter, catching diseases
during or because of long stay in shelters, etc.
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This car-sharing is organized differently from the classical ones that the registered users are
entitled to use a large fleet of car-sharing cars: instead, small car-sharing groups up to c.a. 30
persons share usually one automobile that is exclusively used by the group members, and the
members of another car-sharing group do not have an access. In this way, the car-sharing
group becomes small scale and the members get to know each other instead of remaining
anonymous. This eventually helped to build a community in such temporary housings, where
“new” neighborhood was composed as a result of various parameters affecting to the
temporary settlements.
The users are mainly the elderly people who do not wish to purchase a new automobile. This
aspect is fairly different from other car-sharing, which are used mainly by younger
generations.
This car-sharing incorporated a few aspects that are less common among standard carsharing. As the car was collected by the volunteer group, the users did not have to bear the
initial cost to purchase shared cars, and the running costs such as fuel and regular inspection
as well as taxes must be paid by the users. Making use of the closed-community feature, the
users are allowed to ask another group member to drive voluntarily instead of driving by himor herself: in other words, a ride-sourcing feature is embedded into this car-sharing.
Furthermore, the volunteer driver – or any other coordinator within each group – coordinates
the ride of several users so that the voluntary drive can be made at once. In this way, a
feature of ride-sharing is also embedded in this car-sharing.

2.3 Car-sharing for residents in public residential estate for tsunami
victims
As time passes by, the residents in the container-like temporary housing was gradually moved
to permanent publicly-built residential estates specifically built for tsunami victims. Some
residents who decided to build or rent their own house moved to their houses or flats gradually.
The first one among such permanent public houses was made ready in 2015 in case of
Ishinomaki.
The main principles and features – closed group of up to 30 persons, ride-sourcing and ridesharing features – are kept, while some organizational aspects was changed during this
process. Some shared EVs and the chargers for them were installed at the permanent
residential estates. The volunteer group was reorganized as a registered non-profit
organization, and this car-sharing NPO formally lease a car to each group to cover the
operational cost of NPO as well as to generate incomes for future investments. The city as the
owner of the residences provides the parking space for free to the user groups.
Prior to this, in 2014, a municipal panel for the community-based car-sharing was established,
as it was planned to place shared cars the permanent housing, too. This panel worked as a
liaison board between the car-sharing NPOs, the City and some external experts from
academics and consulting companies.
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Fig. 1: Current organization scheme

3. Analysis methodology
3.1 Preparation of text data for analyses
The authors received an access to the meeting minutes of a municipal panel for the bottom-up
car-sharing initiatives. We analyzed the minutes of 22 panel meetings between November
2014 and March 2018. The meeting minutes of this panel contains summarized statements in
a form of timeline, with the information about who stated each statement. Each statement
consists of one or several sentences stating opinions, asking questions, providing information,
suggesting discussion agenda, and so on.
In order to have some supplementary information and opinions, we carried out an interview
with the vice mayor of the City. The vice mayor is a civil servant at Ministry of Internal Affairs
and Communications, and loaned to the City for a limited period of time. Such loan of
personnel from national ministries to local governments is a common praxis there. In total, 648
statements are recorded in the minutes and interview records.
The statements recorded in the meeting minutes and interview minutes are categorized from
three different points of view: first, participants are categorized into 13 groups: NPOs including
the one organizing bottom-up car-sharing, external consultant, general public, academics,
mayor, vice mayor, and municipality. The municipality is subdivided into 8 departments, as the
civil servants at the municipality are from a wide range of departments. These are subsidized
into environment department, ICT department, construction and infrastructure department,
community and local collaboration department, disaster mitigation department, social welfare
department, transport and urban development department, and other departments. The
number of statements by participant types is summarized in Table 2.
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Table 2: Number of statements by participant type
Participant
Municipality (ICT)

Number of
statements
62

Municipality (construction department)

11

Municipality (social welfare department)

23

Municipality (transport and urban development department)

4

Municipality (community and local collaboration department)

12

Municipality (disaster mitigation department)

4

Municipality (environment department)

5

Municipality (other departments)

16

Academics

81

NPO

116

External consultant

65

General public

1

Mayor

3

Vice mayor

19

Then, topics of each statement is labeled with the 18 topics that was estimated to be potential
topics as summarized in Table 3. The topics varies from the points related to topics related to
the community-based car-sharing in Ishinomaki, technical issues related to electric vehicles
(EVs) that can potentially be shared, locations and requirements, and about the panel itself.
Table 3: Number of statements by topics
Topic
Car-sharing in general

Number of
statements
94

Financial issues (income, cost, and subsidy)

14

Drivers, supporters

5

Vehicles, fleets

4

Location, Requirements

13

Safety, security, insurance

2

Facilities for EVs, resiliency facilities

26

Community

4

Local collaboration

25

Use of shared car in case of natural disaster

19

Legal requirements, rights, authorization

27

Business model, diffusion

69

Public opinion

13

Questionnaire survey

19

Evaluation framework

16

Evaluation of car-sharing undertaking

7

Organization of municipal panel

30

Others

35
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3.2 Manual analysis of text by topic categorization
With the basis as described in the previous section, each statement is labeled by the types of
statement: interests, expectations, concerns, future challenges and miscellaneous points. The
labelling is done manually by reading each statements.
Table 4: Number of statements by types
Types of statement
Interests

Number of
statements
176

Concerns

159

Expectations

157

Future challenges

115

Miscellaneous points

41

Number or length of statements themselves does not represent the level and/or extent of
interests, expectations, concerns, future challenges of each stakeholder. Therefore further indepth analysis into the content of each statement is needed. However, the 648 statements
identified covers a wide range of the topics as listed in Table 3, and the extent of the relevance
to the research questions that are listed in Section 0 are fairly different. Among the topics with
a higher relevance to the research questions are the following ones:


Car-sharing in general;



Financial issues (income, cost, and subsidy);



Location, Requirements;



Community;



Legal requirements, rights, authorization; and



Business model, diffusion.

On the contrary, other points such as facilities for EVs, (a particular) questionnaire survey,
which discuss a particular questionnaire survey there, use of shared EVs in case of natural
disaster, etc., are less relevant to the research question. Thus, in this analysis, we analyzed
the statements that falls into these 6 topics.
Even if limited to these 6 topics, the issues talked in each statements covers a wide variety of
ranges, from microscopic points such as report of latest development, example of good
practices somewhere else, some technical points related to shared electric vehicles, day-today operational issues to long-term perspectives. Thus, by reading all of the statements that
falls in the 6 above-mentioned topics, the following types of statements are excluded from the
analysis:


Statements offering discourse of discussions in the panel.



Statements about everyday operation;



Issues related to registration of vehicles;



Organization of parking of each shared cars;



Legal issues discussed in detail;
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Points peculiar to EVs;



Practices elsewhere;



Details about negotiation procedure with prefectural or national authority;



Point related to what to do by which stakeholder next.

In Section 0, the main points of discussion is summarized by the 4 statement types and 6
topics. As we do not have a permission to disclose the contents of minutes as it is, the
analysis result is written in a summarized manner.

3.3 Analysis by text mining
In parallel to the manual labeling, all of the 648 statements were analyzed making use of the
text mining techniques for the Japanese language. In the preparation phase for this, first, a
morphological analysis is carried out, and then nouns and gerunds that appears less than 15
times are filtered out. Then, words that does not help for analysis such as pronouns, articles,
and numbers are put into the next filter.
With initial list, same terms written differently as a matter of course in the Japanese language,
such as a same word written in Hiragana (alphabetic letters) and Kanji (Chinese characters)
are put together into one term. Finally, making the frequency of statements by each
stakeholder group is counted.
This preparation process is up to this point with the software called MeCab, which can handle
this type of analysis for the text written in Japanese. The result is presented in Section 0.

4. Summary of statements in minutes analyzed
4.1 Interests
Rather at the earlier stage of the discussion, a topic is raised about which aspect of this carsharing can be supported by the municipality, as well as how the municipality will embed the
car-sharing in its long-term transport strategy. Interestingly these points are raised rather by
external consultant than the City itself.
The City’s high-level officials recognizes the situation around the transport in the city as
impossible without private vehicles at the moment, while car-sharing’s potential to fill an
existing gap is recognized.
Discussions in the panel as for financial issues is, on one hand, about how to assign public
budget, and on the other hand how to keep transparency of accounting of the car-sharing
groups. At the moment, there is no available subsidy program for such new car-sharing
initiative other than reconstruction-designated budgets, and these are one of the frequent
topic.
Among the statements, there are many questions asking for details about how this car-sharing
functions. The organizing NPO stresses that the car-sharing is a sort of inner-community selfsupport, and the activity is limited in small areas, while technically it is possible to organized
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car-sharing group elsewhere, even at any places other than municipal housing for
earthquake/tsunami victims.
No particular interest related to community as well as to legal requirements, rights and
authorization is shown making the statements.
As for the future diffusion, the city expresses its opinion that the user needs for car-sharing car
are different from the ones for buses, considering the fact that there are many active users at
one of the car-sharing groups that is located along a frequent bus line.

4.2 Expectations
The City’s high-level officials admits that there is a gap between what is needed and the city’s
transport strategy, and even in the city center there are many people who cannot fulfil their
daily mobility needs as they have no cars available.
The City’s official wishes that local resident groups will raise requests to the city to help
organize this kind of car-sharing. Deployment of this more in the periphery is wished. The City
sees its role to put this into the transport masterplan.
At the moment, it is not clear which department of the City is in charge of this. An external
consultant points out that the City should make it clear which department takes a role as first
contact point when residents wants to inform their needs for car-sharing.
This form of bottom-up initiatives with a strong support from NPOs receives much attention as
a new form of “collaboration” between the city and NGOs as until now, “collaboration” with
NPOs are actually mere offshoring of tasks of cities to NPOs. At the moment, a lot of
manufacturers as well as the national government contributes to community car-sharing, and
the City’s officials seem to be proud of this fact and wishes more public communications about
these aspects.
As for financial issues within each group, many discussions goes around the legal requirement
that fixed fare cannot be set for ride-sourcing, because ride-sourcing is recognized as a taxi
service if the service is priced. How to make this understood among users is another main
discussion point. There are some issues raised by the organizing NPO that existing third-party
fundraising offers is difficult to cover fixed cost, as the most reliable fundraising scheme does
not allow the beneficiaries to allocate the funding for several costly and essential component
of car-sharing such as insurance, while they allow the allocation for fuel and organization of
events.
The organizing NPO recognizes that the car-sharing should contribute to reduction of cars and
parking problems, as the original concept of it aims at, and wishes to contribute to this aspect.
The City intends to increase utilization factor of several public facilities that is not much used
at the moment.
As for the topic community, there is no particular expectations raised.
The City makes its position clear that the subsidy in a form of subcontract from the City to the
organizing NPO is meant for a field test in the society (a sort of urban living laboratory), and
the car-sharing must be financially self-sustaining in a long term.
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As for the diffusion, the organizing NPO recognizes that the key for successful
implementations would be how volunteer drivers can be involved in. Several statements by an
external consultant and by the City hopes that the role as volunteer drivers will offer some
opportunities to trigger some active roles for those who has been isolated in the society due to
various reasons. The City expects the community car-sharing where public transport is not
affordable because of low demand for it.

4.3 Concerns
As this is a new system, it is understandable that a variety of concerns arise among
stakeholders. These arise especially within the topics legal issue and financial issues. The
legal settings make it difficult to give a clear guidance for the amount of user’s financial
contribution, while a scheme to cover all of the costs is needed.
The organizing NPO had a general concern that the subsidy given from the city to them would
no longer be available because the initial subsidy came from the funding programme to restabilize victims’ everyday lives and is not foreseen to continue for a long term. There is no
particular subsidy available for such car-sharing at the moment.
In the earlier phase, lots of statements deals with clear distinctions from taxi when volunteer
driver drives shared car for another group member, and issues related to liability. In the
Japanese legal requirements, if a driver receives a money in return of providing transport
services, it is considered to be a taxi services and various regulations ranging from licensing,
particular driver’s license for taxi and bus drivers, and safety regulations. In this
circumstances, lots of discussions were made in the panel how to make this car-sharing with
volunteer drivers legal. Offering a service as a car-driver agent for a fee, who drives someone
else’s car instead of the owner, is legally acceptable and is considered to be different from
offering taxi service, with which a driver’s vehicle is provided to offer a ride of someone else.
But in this car-sharing, car-sharing users are also the co-owners or co-renter of the shared
vehicle, and clear definition of owner-passenger-driver relationships was difficult as it
becomes recursive. At the beginning, it was not clear if it is legal to receive financial
contribution per each trip to cover the fixed cost of the shared car in case volunteer drivers
drive shared cars.
From the side of the national transport authority, it was recommended that the actual cost
incurred for the car and the income from user’s financial contributions should be balanced in
each accounting period, and this can be made after closing each accounting period. In
practice, however, the exact amount of annual cost, such as fuel, insurance, regular
inspection and taxes, cannot be fixed in advance, and it is difficult to foresee how much
contribution should be collected from each use. The user contributions collected can be too
few to cover the cost, and the users feel uncertainty because they may have to pay more at
once at the end of each period.
Different departments of the City commonly sees that the organizing NPO is just a supporting
organization, and self-support among residents is important, and implies that the cost has to
be covered by the users without any external subsidy.
As the car-sharing were planned to be implemented at newly-constructed municipal housing
estate for the tsunami victims, it was questioned in the panel if everyone or every household in
the housing estate should be considered as users and asked for financial contributions, or
residents who wants to use shared car should be considered as users and asked for financial
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contributions. The City points out that, in existing organized local communities that all
households in a district or in a housing estate have to participate and pay a monthly or annual
fee, the fee payment always been an issue even in the case of existing such communities are
organized for fixed facilities such as community rooms. This car-sharing community is different
from existing ones in that it provides services instead of fixed facilities, and with this
characteristics, membership fee including maintenance costs, leasing cost, and administrative
cost would not be acceptable for all of inhabitants according to the City.

4.4 Future challenges
Clear distinction of the roles between car-sharing cars with volunteer drivers and taxis will be
needed.
Now it is in a small scale, but can be made in a larger scale such as car-sharing car for a
district; (City)
The mayor recognizes that, as a result of relocation in peripheral settlements from coastal
lowland to a higher hinterland right behind the original tsunami-destroyed settlement, elderly
people there will have more difficulty in mobility, and how to provide access to their needs will
be a future challenge.


One group achieved a target user contribution of JPY 50,000 after a year passed, and
it can be financially independent. Another group is struggling to find an appropriate and
affordable parking space for shared car. (NPO)



It is important to have a common understanding about how car-sharing works and
about current problem among users. (Municipality, ICT)

4.5 Concluding remarks
Out of the analysis of the statements in the minutes, the following points can be pointed out:


Especially at the beginning phase, the panel members seem to have had difficulties in
giving clear distinction between voluntary drivers, which is a new scheme here, and
taxis, which have been existing for decades.



As for the financial contribution, the City keeps its position not to subsidize the carsharing itself, while the subsidy at the moment is meant for a kind of urban living lab.



There is a clear gap between what the car-sharing NPO wants to cover by the subsidy,
and the limitation of existing subsidies and fundraising schemes. The car-sharing NPO
shows some anxiety in future financial situation, particularly at the beginning phase.



The car-sharing NPO understands what car-sharing can contribute to as seen in other
countries, such as reduction of private car ownership or needs of parking space.



On the other hand, the City’s main interest and future expectation are mainly related to
how to cover the area within its territory where providing public transport service is not
affordable for the City.



Despite it is named “community” car-sharing, discussions about community itself does
not take place often. If happening, it often focuses on existing fundraising within local
communities.
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Seldom discussed is other means of transport that becomes complementary to carsharing, such as public transport. A few odd statements mentioning the bus can be
observed, while no statement mentions to the railway.

5. Analysis of all statements in minutes
Making use of the statements as presented in Section 0, we gained a cross-table of the
keywords and the speakers (stakeholders). To gain meaningful results and to give a good
readability in the graphics, top 50 words in terms of appearance frequency are used. The
result is shown in Fig 2.
Based on this, in order to visualize the result, we carried out a correspondence analysis
between the topics and the speakers (stakeholders), making use of the igraph library available
for R. The result is shown in Fig. 2. The topics around the “center”, where the horizontal and
vertical axes cross, are the ones talked by many stakeholders. The further the topic is placed
form the center, the topic is talked by more particular type of the stakeholders.
From this diagram, the following observations are pointed out.


The city’s department in charge of transport has few statement, and their contribution
level is fairly low.


This is probably because, traditionally, the transport department’s role within any
local government in Japan is limited, and personnel having expertise and/or
experiences there is in lack in that department. This leads to a lack of policymaking abilities, and the inability of being involved in even if there is a wish to do
so.



Another possible reason is that the other departments in the city expects the
transport department to work as liaison office, and such liaison works takes much
of the available human resources there, making the department away from
policy-making supports. This implies that such liaison function is missing at the
moment and is needed urgently.



Regardless of the stakeholder type, much interest goes in if the car-sharing car is
actually needed or used.



Much aspects related to the implementation is discussed by the external consultant,
rather than the city’s departments. The contribution of the consultants is observed
more in setting rules, too.



Several secondary effect of car-sharing cars, such as “more opportunities to go out
from home” (not being locked in) is discussed often.



Not much is discussed about the other transport mode (e.g. bus), and the level of
interest seems low.



Much discussion is made about the EV chargers. This is probably partly because that
this activity falls into one of the everyday business within the City and thus it is easy for
the panel members to say something in their context.
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Fig. 2: Results of the correspondence analysis

6. Conclusion
In the research presented in this paper, we analyzed the text of the minutes from the
municipal panel. In the first part, we presented our manual analysis of the panel minutes
related to certain topics. In the second part, all of the minutes are analyzed through
morphological analysis and correspondence analysis. The key findings from these are as
follows.
Until now, the community-based car-sharing receives a large extent of interest in general by a
wide range of stakeholders involved in the panel, while it does not seem to go much beyond a
mere interest in something new. In-depth consideration within the entire local transport system
seems to be still in lack, and intermodal and/or multimodal use is not a serious topic in the city,
while several secondary effects of car-sharing is discussed much. This is probably related to
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the lack of both human resources and expertise in the city’s department responsible for
transport. Clear interests in the EVs used in the car-sharing scheme is observed, and this is
fueled as the supportive activities for EVs in general falls into everyday business of the city.
The City itself sees itself rather as a supporter for the urban living lab, rather than a proactive
promoter of car-sharing.
At large, the car-sharing seems to be treated in a stand-alone manner from the other means of
the transport available in the city, and is hardly discussed together with them at the municipal
level. This is an obvious future challenge in the city, while capacity building among the
personnel working for the city hall seems necessary to enable it.

City – Environment

City – ICT

External Consultant

NPO

City – Construction

City – Collaboration

City – Resiliency

City - Social Welfare

City – Other

Mayor

City - Transport

City- Vice Mayor

Appendix Text Matrix for Context Analysis

Usage

61

2

72

128

160

15

14

2

21

15

2

5

6

About car-sharing

23

1

29

48

91

6

2

0

17

14

3

5

6

Installation

28

1

17

20

103

14

2

1

10

8

2

0

1

User groups

15

0

24

20

97

5

7

0

10

18

0

5

0

Needs, Necessity

37

1

33

44

26

10

6

1

9

8

1

0

7

Facilities (EV Chargers)

30

1

30

9

67

23

1

5

1

8

4

0

0

Situation in localities

13

0

30

20

59

1

7

0

8

7

0

2

16

Vehicle

14

2

32

37

42

6

7

3

2

9

0

1

1

Residents needs and
understanding of them

18

2

28

24

49

4

4

0

7

10

2

4

4

Community

21

0

20

23

54

0

0

0

9

2

0

2

9

Reconstruction, Restabilization of individual
lives

7

1

17

7

65

12

3

0

11

8

0

0

0

Business sustainability

20

0

26

20

27

4

3

1

8

2

0

3

1

Natural disaster, resiliency

16

1

29

6

47

2

0

8

3

0

1

0

0

Volunteer for user groups

9

0

9

30

42

2

4

0

6

3

0

0

0

Cost, budget

19

0

13

35

15

0

2

0

6

1

0

0

4

Problem solution, effects

16

2

19

22

22

2

0

0

6

3

0

0

2

Municipal support, subsidy

14

1

5

12

27

3

1

0

10

0

2

2

12

Legal issues, agent driver

9

0

11

49

15

0

3

0

1

0

0

0

0

Organization

14

0

14

13

28

3

0

0

4

1

0

7

1

User

10

0

4

27

28

0

1

0

3

5

0

2

0

Self-organization, autonomy

4

0

14

11

32

0

2

3

5

2

0

0

4

Role of municipality

7

2

10

10

23

8

0

0

1

5

2

2

4

Business and organization
model

10

0

11

26

11

1

2

0

3

0

1

0

6

Rules, contracts

8

1

6

41

8

1

2

0

0

2

0

0

0

Academics

Topic \ Stakeholder
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Liaison

12

0

9

16

27

1

0

0

1

0

0

0

1

Aging, health, everyday life

9

0

7

3

30

1

1

0

7

3

1

0

1

Potentials, evaluation

11

1

10

11

18

0

0

0

1

0

0

0

0

Vehicle management

3

0

7

21

13

1

0

0

1

2

0

0

0

User cost

6

0

4

26

9

0

2

0

0

1

0

0

0

Volunteer driver

7

0

5

30

3

0

0

0

0

0

0

0

2

Parking

2

0

6

2

12

6

0

1

1

16

0

0

0

Useage of data

2

0

6

16

15

0

0

0

1

2

1

1

1

Continuity, sustainability

5

0

9

13

11

0

1

0

3

1

0

0

0

Current situation

6

0

11

4

12

0

0

0

1

2

0

0

1

8

0

0

23

3

0

0

0

1

0

0

0

1

3

0

10

16

5

0

1

0

0

0

0

0

0

5

0

5

25

0

0

0

0

0

0

0

0

0

Extension

3

0

7

4

3

9

0

0

3

2

0

0

0

Policy

8

0

5

2

13

1

0

0

0

0

0

0

1

Examples

6

0

4

3

10

0

2

0

2

1

0

0

0

Opportunity to go out from
home

6

0

4

10

3

0

0

0

1

2

0

0

1

Bases

4

0

7

2

5

2

1

0

1

2

0

0

0

Bus

1

0

11

4

2

0

0

0

0

0

0

5

0

Opinions of residents

3

0

4

0

5

0

0

0

1

0

0

1

3

Organizing body

4

0

1

6

3

0

0

0

0

1

0

1

0

Free-of-charge

3

0

3

10

0

0

0

0

0

0

0

0

0

Depopulation

1

0

1

4

3

0

1

0

0

0

0

0

6

Legal framework

1

1

1

2

4

0

0

0

1

0

0

0

5

Assignment of responsibilities

1

0

1

10

0

2

0

0

0

0

0

0

1

Shopping

1

0

2

0

7

0

1

0

1

0

0

1

0

Excursion

1

0

1

1

9

0

0

0

0

1

0

0

0

ICT

0

0

4

1

6

0

0

0

0

0

0

0

1

Understanding of family
members

0

0

0

0

8

0

0

0

3

0

0

0

0

Collaboration

2

0

2

1

5

0

0

0

1

0

0

0

0

Academics

Topic \ Stakeholder

Honorary payment for
volunteers
Financial contribution of
users
Liaison with national
transport authority
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In der Reihe "BEITRÄGE ZUR VERKEHRSPLANUNG" sind bisher folgende Titel erschienen:

Nr. 1/1984

Seminar: Geschwindigkeit, Verkehrssicherheit und Straßenraumgestaltung
EUR 10,90

Nr. 2/1984

Seminar: Rückbau von Straßen
vergriffen

Nr. 1/1985

Seminar: Straße - Umwelt - Raumordnung
EUR 14,53

Nr. 2/1985

Energie im Straßenverkehr
EUR 7,26

Nr. 1/1986

Seminar: Ruhender Verkehr
vergriffen

Nr. 2/1986

Lösung von Verkehrsproblemen: Luxemburg, Niederlande, Bundesrepublik
Deutschland
vergriffen

Nr. 1/1987

Seminar: Umweltgerechter Verkehrswegebau
vergriffen

Nr. 1/1988

Seminar: Öffentlicher Verkehr in österreichischen Städten
EUR 8,72

Nr. 1/1989

Seminar: Bahn und/oder Straße - die Zukunftsfrage der Gemeinden
EUR 10,90

Nr. 1/1990

Seminar: Finanzierungsstrukturen im Verkehrswesen und ihre
Auswirkungen
EUR 10,90

In der Reihe "BEITRÄGE ZU EINER ÖKOLOGISCH UND SOZIAL VERTRÄGLICHEN
VERKEHRSPLANUNG" sind bisher folgende Titel erschienen:

Nr. 1/1991

Seminar: Veränderungen der verkehrspolitischen Rahmenbedingungen in
Europa
EUR 15,98

Nr. 1/1992

Seminar: Das richtige Maß im Verkehrswesen
EUR 14,53

Nr. 2/1992

J. Michael Schopf: Die Geschwindigkeit im Straßenverkehr
EUR 23,98

Nr. 1/1993

Seminar: Lösungsansätze im öffentlichen Personennahverkehr
EUR 15,98
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Nr. 1/1994

Seminar: Verkehr und Tourismus in der Alpenregion
EUR 10,90

Nr. 1/1995

Thomas Spiegel: Die Empfindung des Widerstandes von Wegen
unterschiedlicher Verkehrsmittelbenützung und deren Auswirkung auf das
Mobilitätsverhalten
EUR 14,53

Nr. 1/1996

René Schreyer: Quantifizierung des Zeitbedarfs von
Umschlagseinrichtungen im Güterverkehr
EUR 10,90

Nr. 1/1997

Markus Mailer: Untersuchungen zur Leistungsfähigkeit von
Minikreisverkehren
EUR 13,08

Nr. 1/1998

Paul Christian Pfaffenbichler: Energie- und Schadstoffbilanz bei der
Herstellung und Verteilung verschiedener Verkehrsmittel bis zur
Auslieferung an den Kunden
EUR 29,06

Nr. 1/1999

Rainer Kolator: Systemuntersuchung der Verkehrsinfrastrukturausbauten
am Semmering
EUR 10,90

Nr. 1/2000

Thomas Macoun: Bewertungen und Bewertungsmethoden in komplexer
Umwelt mit besonderer Berücksichtigung der Verkehrsplanung
EUR 25,00

Nr. 2/2000

Festseminar Prof. Knoflacher zum 60. Geburtstag und
zu 25 Jahren Ordinarius für Verkehrsplanung: Verkehrsplanung – über den
Tellerrand geblickt
EUR 12,00

Nr. 1/2001

Günter Emberger: Interdisziplinäre Betrachtung der Auswirkungen
verkehrlicher Maßnahmen auf sozioökonomische Systeme
EUR 10,00

Nr.1/2002

Hermann Knoflacher: Maßnahmenkonzept für die Sicherung der
Verkehrsfunktion von Wien
EUR 10,00

Nr. 1/2003

Paul Pfaffenbichler: The strategic, dynamic and integrated urban land use
and transport model MARS (Metropolitan Activity Relocation Simulator)
EUR 20,00

Nr. 1/2004

Jakob Egger: Verkehrsaufkommen und Beschäftigungseffekte von
kleinräumigen innerstädtischen Strukturen im Vergleich zu großräumigen
außerstädtischen peripheren Strukturen (am Beispiel ausgewählter Wiener
Einzelhandelsstandorte)
ISBN 3-9501909-0-2
EUR 10,00

Nr. 1/2005

Festschrift Prof. Knoflacher zum 65. Geburtstag und zu 30 Jahren
Ordinarius für Verkehrsplanung: Lebendige Fische schwimmen gegen den
Strom
ISBN 3-9501909-1-0
EUR 20,00
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Nr. 2/2005

Günter Emberger: Freight Transport – A Holistic Approach
ISBN 3-9501909-2-9

vergriffen
Nr. 1/2006

Hermann Knoflacher, Josef Michael Schopf, Markus Mailer,
Paul Pfaffenbichler: Auswirkungen realisierter Verkehrsmaßnahmen
auf die Reduktion des Energieverbrauchs im städtischen Gebiet
ISBN 978-3-9501909-3-9
EUR 18,00

Nr. 1/2007

Hermann Knoflacher, Josef Michael Schopf, Wolfgang Gatterer,
Romain Molitor, Günther Schwab, Robert Thaler, Peter Glasl:
Die Auswirkungen des Transitverkehrs für Tirol
ISBN 978-3-9501909-4-6
EUR 10,00

Nr. 1/2008

Hermann Knoflacher, Markus Mailer, Josef Michael Schopf, Peter Fischer,
Günter Emberger, Paul Pfaffenbichler: Multimodale Dimensionierung von
Straßen aus der Beschreibung des Verkehrsablaufes, der funktionellen
Bedeutung sowie der verkehrlichen Auswirkungen
ISBN 978-3-9501909-5-3
EUR 12,00

Nr. 2/2008

Festseminar Prof. Knoflacher zur Emeritierung als Ordinarius für
Verkehrsplanung: Verkehrswesen – von der Zunft zur Wissenschaft
ISBN 978-3-9501909-6-0
EUR 30,00

Nr. 1/2009

Michael Schumich: Inventarisierung der österreichischen
Fußgängerzonen
ISBN 978-3-9501909-7-7
EUR 8,00

Nr. 1/2010

Harald Frey: Analytisch-empirische Vergleichsuntersuchung der
Wachstumsparameter von transnationalen Konzernstrukturen und
Tumoren in lebenden Organismen unter besonderer Berücksichtigung
des Verkehrssystems
ISBN 978-3-9501909-8-4
EUR 18,00

Nr. 1/2011

J. Michael Schopf, Reinhard Haller, Helmut Lemmerer, Anna Mayerthaler,
unter Mitarbeit von Günter Essl und Daniel Bell: Grundlagen zur Weiterentwicklung von Aus- und Weiterbildung im Bereich der barrierefreien
Mobilität (GABAMO)
Harald Frey, Günter Emberger, Anna Mayerthaler: Stadtauto e-Mobil –
Chancen und Risiken für Wien
ISBN 978-3-9501909-9-1
EUR 10,00

Nr. 1/2012

WCTRS – SIG10 Workshop: Emerging Urban Transport Policies
towards Sustainability. 14th to 16th March 2012, Vienna
ISBN 978-3-9503375-0-1
EUR 15,00
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Nr. 1/2013

Peraphan Jittrapirom, Günter Emberger unter Mitarbeit von Tadej Brezina
und Takeru Shibayama: Chiang Mai City Mobility and Transport Survey
(CM-MTS) 2012
ISBN 978-9503375-1-8
EUR 10,00

Nr. 1/2014

Ringvorlesung SS 2013: Radfahren in der Stadt. Hrsg: Heinrich J. Zukal
und Tadej Brezina
ISBN 978-3-9503375-2-5

vergriffen
Nr. 1/2015

Ringvorlesung SS 2014: Radfahren in der Stadt. Hrsg: Heinrich J. Zukal
und Tadej Brezina
ISBN 978-3-9503375-3-2
EUR 10,00

Nr. 2/2015

Festschrift Prof. Knoflacher zum 75. Geburtstag: Der Lehrer Knoflacher
und die nächste Generation
ISBN 978-3-9503375-4-9
EUR 15,00

Nr. 1/2016

Paul Pfaffenbichler, Helmut Lemmerer, Manuela Winder: Die Förderung
des Zu Fuß Gehens als wesentliches Element einer zukunftsfähigen
Umwelt- und Verkehrspolitikfür die Stadt Wien (ZEUS)
ISBN 978-3-9503375-5-6
EUR 12,00

Nr. 1/2017

René Bolz, Reinhold Christian, Rupert Christian, Paul Pfaffenbichler,
Josef Michael Schopf: Die Entstehung direkter und indirekter ReboundEffekte im urbanen Bereich (uRbE)
Paul Pfaffenbichler: E-Mobility – Where are the Paths to a Decarbonized
Urban Transport System?
ISBN 978-3-9503375-6-3
EUR 8,00

Nr. 1/2018

WCTRS – SIG G2 Workshop: Impacts of new mobility services from the
viewpoint of Local Communities and Regions. 24th to 25th September 2018,
Vienna/Austria and 13th to 14th October 2018, Beijing/China
ISBN 978-3-9503375-7-0
EUR 12,00

Bestellungen bei: Technische Universität Wien
Institut für Verkehrswissenschaften
Forschungsbereich für Verkehrsplanung und Verkehrstechnik,
Gußhausstraße 30 - E 230/1
A-1040 Wien
Tel.: (+43 1) 588 01 - 23101
Fax: (+43 1) 588 01 - 23199
e-mail: sekretariat+E230-01@tuwien.ac.at
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