
A roadmap towards a 
passenger-oriented public 
transport tariff system
Graduation report, July 2020
Seamless Personal Mobility Lab

Eva Taylor Parkins

Fa
cu

lty
 o

f 
In

du
st

ria
l D

es
ig

n 
En

gi
ne

er
in

g





A roadmap towards 
a passenger-oriented public 

transport tariff system
Graduation report, July 2020
Seamless Personal Mobility Lab

Eva Taylor Parkins





Delft University of Technology
This report is part of the Seamless Personal Mobility Lab

July 2020

Author
Eva Taylor Parkins

Project coordination
Dr.ir. S.Hiemstra-van Mastrigt

Academic supervisors
Dr.ir. S.Hiemstra-van Mastrigt
S.Hiemstra-vanMastrigt@tudelft.nl

Dr.ir. S.C.Mooij
S.C.Mooij@tudelft.nl

Project execution
Eva Taylor Parkins
evataylorparkins@gmail.com

Project partners
9292 | Reisinformatiegroep
GVB
Ministry of Infrastructure and Water Management
OV-Campus (CROW-KpVV and samenwerkingsverband DOVA)
RET
Rover
TransLink Systems

This project received project funding for Public-Private Partnerships for Research and Development 
(PPP allowance) from the Dutch Ministry of Economic Affairs and Climate Policy via CLICKNL.



6

Preface
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Dear reader, 

During the past year, I have been working on this project, 
starting with the research elective, and since January 
continuing on this graduation project. Diving into such a 
complex context has been interesting, and though at times. 
But most of all, it has been a great learning experience.

However, I could not have completed this project without the 
support and feedback of the people around me. 

Suzanne, thank you for giving me the opportunity to engage 
in such a challenging project, and for providing me with all 
kinds of support. It was a pleasure to graduate within the 
Seamless Personal Mobility Lab.

Sylvia, thank you for your outside perspective on the project. 
Your advice and critical questions really helped to elevate 
the project.  

Claudia, thank you for being my bonus supervisor, and for 
all the reading you did. It was great to have you around to 
discuss my project with. 

I want to thank my friends and family for your belief in me, 
and support during the project. In particular, Neema, for 
proofreading everything, and supporting me during the long 
deadline days. Martha, for helping out with the visuals, and 
even teaching me some photoshop tips & tricks. Joy, for 
being my office buddy, even when our desks were not in the 
same room anymore. 

With this project, my time at Industrial Design Engineering 
has come to an end and I will finish my master Strategic 
Product Design. I am curious to see what will come next!

Enjoy reading!
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Executive summary
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The current public Dutch transport tariff system is complex 
and difficult to understand for the passenger. It is assumed 
that passengers feel like they are not getting the “best price”, 
but do not have the means to validate this. Furthermore, 
there is a large offer of tickets and subscriptions available 
which can lead to insecurity for the passenger. 

The Dutch public transport is provided by several carriers 
and organized in a decentralized manner. The OV-chipcard 
is the main payment method within the system. The current 
tariff system of the Dutch public transport works with a 
starting rate and a kilometre rate. The starting rate is 
determined nationally, while the kilometre rate differs per 
region and/or carrier. 

The landscape of Dutch public transport is changing. Firstly, 
within the coming years, the OV-chipcard will be replaced 
with a new system where the price calculations will happen 
in a back office instead of at the card readers  (NOVB, 2018). 
The new system is called account-based ticketing (ABT). 
Currently, the Dutch public transport makes use of card-
based ticketing (CBT). The introduction of this new system 
is a great moment to revise the tariff system. In addition, 
multiple new forms of (shared) mobility are appearing which, 
together with the current public transport, create a Mobility 
as a Service (MaaS) landscape. 

Assignment
For this graduation project the following assignment was 
formulated:

Creating a roadmap to implement the ideal passenger-
oriented tariff system for public (and shared) transport in the 
Netherlands. 

The goal of this project is to develop a user-centred solution 
to improve the experience of the traveller concerning the 
tariff system of the Dutch public transport, and other forms 
of shared transport. The solution will consist of changes 
in the tariff system and will consist of short- and long-term 
developments. The future vision (ideal passenger-oriented 
tariff system) and steps towards this vision will be combined 
into a roadmap. 

Seamless Personal Mobility Lab
This graduation project is executed within the 
Expertisecentre for User-Centred Mobility Services, one of 
the projects of the Seamless Personal Mobility Lab, which 
is one of the Delft Design Labs of the faculty of Industrial 
Design Engineering. In this research and design lab, 
students and researchers of Industrial Design Engineering 
at TU Delft work together with transport operators, mobility 
companies, government and technology developers to gain 
a better understanding of the wants, needs and behaviour of 
passengers. 

The following parties are connected to the Expertisecentre 
for User-Centred Mobility Services:
•	 9292 | Reisinformatiegroep

•	 GVB
•	 Ministry of Infrastructure and Water Management
•	 OV-Campus (CROW-KpVV and 

samenwerkingsverband DOVA)
•	 RET
•	 Rover
•	 TransLink Systems

This graduation project is preceded by a research project, 
which was executed within the lab. Within this research 
project, an international benchmark was conducted to map 
the pros and cons of different public transport tariff systems. 
During this benchmark, the different systems were compared 
on, among others, price awareness, transparency, ticketing 
and pricing. The benchmark, consisting of questionnaires, 
interviews and service safaris, was conducted in Antwerp, 
South Tyrol (Bolzano), London, and Helsinki (Taylor Parkins, 
2020). 

Process
This graduation project was executed in four phases: 
inspiration, ideation, conceptualization and implementation. 

Inspiration
During the first phase, the context analysis and international 
benchmarking conducted within the research project (Taylor 
Parkins, 2020) were combined with user research. 

Within the context analysis the operational set-up, OV-
chipcard and the tariff system of the Dutch public transport 
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Within the strategic roadmap four horizons can be found, 
working towards the future vision. The 26 roadmap elements 
are divided into six categories: major events, personalization, 
cooperation, transparency, simplification and trends. 

Horizon 0 | 2020 | Current status
To set the stage for the roadmap, horizon zero is added. This 
horizon represents the current status of the public transport 
(tariff system) and is an addition to the findings of the context 
analysis. 

Recently, a lot has changed within society, and public 
transport, due to COVID-19. Within this horizon, the 
implications of COVID-19 will be discussed as well as 
the current service society we live in. Furthermore, digital 
ticketing and the seven Dutch MaaS pilots are discussed. 

Horizon 1 | 2021 | Clarifying the system
Within the first horizon, the focus is on clarifying the system. 
It is important that the tariff system and built up is explained 
to the passengers, and insight is offered into the personal 
travel history of the passengers. 

Additionally, during this horizon, the carriers need to start 
cooperating by minimizing the offering of travel products, but 
instead offering regional travel products, and harmonizing 
the tariffs. A public transportation authority can make sure all 
these steps are executed with mutual agreement. 

Horizon 2 | 2023 | Make it teamwork
During the second horizon, the cooperation between 
the carriers is improving even more, as well as the 
personalization for the passenger. 

ABT is implemented, which opens up possibilities for 
other improvements like single check-in, check-out and 
the utilization of automatic discounts in the back-office. 
Additionally, resulting from the MaaS pilots, the first Dutch 
MaaS concepts will be available to the passenger. 

Horizon 3 | 2025 | Adding new players 
In the third horizon of this roadmap, the system is ready for 
the addition of new players, in the form of international MaaS 
service providers and international services. Public transport 
will act as the backbone for a complete mobility concept, and 
the passenger will be able to use all these services using the 

system are discussed. Furthermore, important developments 
in the context of public transport are discussed, such as 
account-based ticketing, MaaS, and single check-in check-
out. 

The international benchmark was conducted to generate 
a deeper understanding of different international public 
transport tariff systems. Antwerp, South Tyrol, London and 
Helsinki were selected as benchmark locations. 

In addition to the context analysis and international 
benchmark, user research with Dutch passengers was 
conducted. A creative session was conducted with the use of 
friendships booklets and statements. 

From the context analysis, international benchmarking and 
user research, user values and user needs were derived. 
Furthermore, need-based personas were composed to make 
sure the needs of all passengers are taken into account. 

Ideation
The ideation phase was started with defining the future 
vision, this vision is the following:

In the future, all passengers should be confident about and 
in control of their spendings on public transport. Therefore 
there should be a unified and transparent tariff system that 
is adopted by all carriers. Additionally, carriers and other 
mobility providers should cooperate to offer the passenger 
personalized and all-inclusive travel products for the best 
price. 

With this future vision in mind, two creative sessions were 
organized, one with members of the Seamless Personal 
Mobility Lab, and another with IDE students. The outcome 
of the sessions was used as input for the final design: the 
strategic and visual roadmaps.

Conceptualization
During the conceptualization phase of this project two 
roadmaps were designed, a visual roadmap and a strategic 
roadmap. The visual roadmap is used to quickly show the 
vision and steps towards this vision to the stakeholders, and 
open up the conversation. The strategic roadmap contains 
more detail and shows the links between the elements. 
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is ideal, there is still room for input and adjustments, and the 
stakeholders can use the outcome of this project as input for 
their own projects. 

To foster this implementation the concept was validated with 
stakeholders and experts, and the implementation cardset 
was designed. The deliverables (roadmaps and cardset) 
were made tangible on purpose, this way they can be 
showcased to the stakeholders.

To conclude, during this project a strategic roadmap, visual 
roadmap and implementation cardset were designed 
and created. Within the roadmaps short- and long term 
developments are defined to lead towards the ideal 
passenger oriented public transport tariff system where 
passengers are confident about and in control of their 
spendings on public transport. The roadmaps, combined 
with the implementation cardset, offer a user-centred 
solution and are a great source of inspiration for the current 
developments within public transport. 

same system for planning, booking, tickets and payment. 
 
Implementation
During the implementation phase, the roadmaps 
are validated with stakeholders and experts and an 
implementation cardset is created. This implementation 
cardset can be used in addition to the strategic (and 
visual) roadmap, individually or together with colleagues 
and/or stakeholders. When the implementation cardset 
and strategic roadmap are used together a complete 
understanding of the roadmap can be formed, and since 
each roadmap element has its own card it is easy to lay 
them together and start a conversation.

Furthermore, the results of this project are discussed and 
recommendations are given for the implementation of the 
roadmaps and suggestions for further projects within the 
Seamless Personal Mobility Lab. 

Conclusion
The goal of this project was to develop a user-centred 
solution to improve the experience of the traveller concerning 
the tariff system of the Dutch public transport, and other 
forms of shared transport. The aim was to design a solution 
consisting of short- and long-term developments and to 
combine the future vision and steps towards this vision in a 
roadmap. 

User-centredness
During the whole project the user, in this case the passenger 
on public transport, was kept in mind. 

This user-centred approach is important to make sure 
the tariff system is adopted to the user needs and values, 
instead of requirements from carriers or authorities. When 
the system is better adjusted to the passengers, it is 
expected that public transport will be used more, and with 
this result in advantages for the carriers and authorities as 
well.

Implementation
Next to user-centredness, implementation was an important 
factor during this project. Within the context of public 
transport a lot is changing, carriers and authorities are 
working on a new payment system, and with this rethinking 
the product offering. This makes that the timing of this project The project deliverables
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List of abbreviations

ABT		  Account Based Ticketing

AFC		  Automated Fare Collection

BTM		  Bus, Tram, Metro

CBT		  Card Based Ticketing

DOVA		  Decentrale OV-autoriteiten

EBS		  Egged Bus Systems

GVB		  Gemeentelijk Vervoerbedrijf

HTM		  HTM Personenvervoer NV

IenW		  Ministerie van Infrastructuur Waterstaat

KBA		  Kosten-baten analyse (Cost-benefit analysis)

KpVV		  Kennisplatform Verkeer en Vervoer

LCO		  Landelijk Consumenten Overleg

LOCOV		  Landelijk Overleg Consumentenbelangen Openbaar Vervoer 

		  (National Consultation on Consumer interests in Public Transport)

LTI		  Landelijke Tariefindex (National Index Rate)

LTK		  Landelijk Tarievenkader (National Tariff Framework)

MaaS	 	 Mobility as a Service

MAD		  Media Acceptance Device

MRDH          	 Metropoolregio Rotterdam Den Haag

NDOV		  Nationale Data Openbaar Vervoer 

NMBS 		  Nationale Maatschappij der Belgische Spoorwegen

NOVB		  Nationaal Openbaar Vervoer Beraad

NS		  Nederlandse Spoorwegen

RET		  Rotterdamse Elektrische Tram

ROCOV		  Reizigers Overleg Consumentenbelangen Openbaar Vervoer 

		  (Regional Consultation on Consumer interests in Public Transport)

SiCiCo		  Single check-in check-out

TLS		  Trans Link Systems
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List of definitions

Boarding rate
When using the OV-chipcard there is a boarding rate that 
will be deducted from the card when checking in. When 
checking out the travelled kilometres will be charged and 
the remainder of the boarding rate will be refunded onto the 
card. The boarding rate differs per modality, on the most bus-
, metro and tram lines the boarding rate is €4,00 while for NS 
trains it is €20,00 (Translink, 2019a). 

cEMV
Contactless EMV. EMV is a technical payment standard 
that ensures chip-based payment cards and terminals are 
compatible (can communicate with each other) around the 
globe. EMV stands for Europay, Mastercard and Visa, the 
three companies that developed the specifications for the 
standard (Gooch, 2018).

Concession
The right to perform public transport to the exclusion of 
others in a certain area during a certain period of time 
(Overheid.nl, 2019).

Concessionaire
Licensed public transport operator to whom a concession 
has been granted (Overheid.nl, 2019).

Electronic ticket
Proof that gives access to and provides for payment for the 
use of public transport through electronic registration of the 
journey or part thereof (Overheid.nl, 2019).

Fare
The money paid for a journey on public transport (Lexico, 
2019a). 

Grijsrijden
Grijsrijden is the act of checking-in, but intentionally not 
checking-out because the costs of the journey are higher 
than the boarding rate. 

Mobility as a Service (MaaS)  
A new transport concept that integrates existing and new 
mobility services into one single digital platform, providing 
customized door-to-door transport and offering personalized 
trip planning and payment options. Instead of owning 
individual modes of transportation, or to complement them, 

customers would purchase mobility service packages 
tailored to their individual needs, or simply pay per trip 
(Durand et al., 2018).

Mobility services providers
Mobility service providers facilitate mobility solutions, for 
the business market in particular, by combining different 
transport services (both in public transport and beyond) 
and accompanying services (such as taking care of 
administration) into one product (Autoriteit Consument  
Markt, 2018). 

Multiple check-in check-out
Due to system requirements, it is necessary to check-in and 
out with every carrier. This results in multiple check-ins and 
check-outs during a single trip. 

NS rate
The rate applied by NS differs from the regional rate. NS 
calculates with a fixed rate of approximately € 1 plus a 
degressive rate per tariff unit, with a minimum of 8 tariff units. 
This leads to a minimum rate of € 2.40 per trip (Rover, 2019).    

OV-chipcard
The OV-chipcard is the payment method for public transport 
in the Netherlands. You charge the card with a balance in 
euros or you put a travel product on it, such as a one-way 
ticket, a monthly home-work travel subscription or a travel 
card. The OV chipcard is a plastic card the size of a bank 
card. There are different cards in circulation. There are, for 
example, public transport chip cards from NS, GVB or RET. 
There are personal and anonymous OV-chipcards. An OV 
chipcard is always recognizable by the pink logo. The chip in 
the OV chipcard is not visible (Translink, 2019e).

Passenger
A traveller on a public or private conveyance other than the 
driver, pilot, or crew (Lexico, 2019b).

Post-paid travel
Also known as “travelling on account”. The traveller pays 
afterwards, by means of an invoice or direct debit. Price 
calculations are carried out afterwards, in the back office 
(Gelevert et al., 2016).
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Tariff unit
Tariff units are used by NS to determine the fares. A tariff unit 
is not equal to a kilometre but approaches this. The number 
of tariff units has been determined by NS per route. The 
number of tariff units on a route can be adjusted by NS, this 
has been done in the past with the aim of making travelling 
over longer distances via that route cheaper (Rover, 2019). 

Transaction-based travel
Transaction-based payment means that the traveller will 
immediately pay for the journey when checking-in or out, 
via his bank card, credit card or connected EMV carrier 
(Gelevert et al., 2016).

Traveller
A person who is travelling or who often travels (Lexico, 
2019c).

Travel Product
A travel product is essentially an (electronic) “right” that 
enables the traveller to travel on public transport at a certain 
time and place at a certain price (Autoriteit Consument  
Markt, 2018).

Travel Token
A travel token is a means of identification used for checking-
in and out on public transport. Examples of travel tokens are 
the OV-chipcard, smartphone, barcode, and debit card. 

WP2000 (Wet personenvervoer 2000)
Law of 6 July 2000, containing new rules regarding public 
transport, private bus transport and taxi transport (Overheid.
nl, 2019).

WP2000 and the Passenger Transport Decree 2000 form 
the legal framework. In essence, these laws and regulations 
state that there are a national tariff and card system and, 
at the same time, that regional transport authorities can set 
their own requirements for the card and tariff system of the 
concession carriers (Veeneman et al., 2011). 

The introduction of the WP2000 has ensured 
decentralization and market forces for regional public 
transport (Ministerie van Infrastructuur en Waterstaat, 
2019a).

Prepaid travel
Also known as “travelling on balance” or e-ticket. The 
traveller pays for a journey that has not yet begun. Travelling 
with a subscription is also seen as a prepaid method of 
payment (Gelevert et al., 2016).

Public Transport 
Passenger transport open to every one according to a 
timetable with a car, bus, train, metro, tram or a vehicle 
propelled through a guidance system (Overheid.nl, 2019).

Regional rate
Also known as the kilometre rate, this rate is not nationally 
determined. This means that travelling can currently cost 
slightly less in one region than in another (Translink, 2019b). 
The price per kilometre varies between €0,14 and €0,21 
(DOVA, 2019a). This regional tariff structure applies to the 
regional train services and in all buses, trams and metros 
(Rover, 2019). 

Single check-in check-out
The ideal situation for checking-in and out, where you only 
check-in at the start of a journey and check out at the final 
destination. 

Specify while travelling
With “specify while travelling” the fare is determined by 
checking in and out. This applies to travel on balance 
(prepaid) and travel on account (post-paid) (Rover, 2019). 

Starting rate
When paying for the public transport the fare is built up of 
a starting rate and a kilometre rate. The starting rate is set 
nationwide, for 2019 this rate is €0,96. When travelling by 
multiple modalities (bus, tram, metro) or lines, you only pay 
the starting rate once when you change within 35 minutes. 
However, when changing to the train you have to pay the 
starting rate again since the starting rate is calculated within 
the price of the ticket/ride (Translink, 2019a, 2019d). 

Strippenkaart
The strippenkaart is a ticket for city- and regional transport 
(BTM) and is the precursor of the OV-chipcard. The 
strippenkaart is provided with a number of “strips”, the 
traveller had to stamp off the amount of “strips” needed for a 
trip on public transport (OV in Nederland, 2019a).  
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Project context
The current public Dutch transport tariff system is complex 
and difficult to understand for the passenger. It is assumed 
that passengers feel like they are not getting the “best price”, 
but do not have the means to validate this. Furthermore, 
there is a large offer of tickets and subscriptions available 
which can lead to insecurity for the passenger. 

The Dutch public transport is provided by several public 
transport operators and organized in a decentralized 
manner. The OV-chipcard is the main payment method 
within the system. The current tariff system of the Dutch 
public transport works with a starting rate and a kilometre 
rate. The starting rate is determined nationally, while the 
kilometre rate differs per region and/or carrier. 

The landscape of Dutch public transport is changing. Firstly, 
within the coming years, the OV-chipcard will be replaced 
with a new system where the price calculations will happen 
in a back office instead of at the card readers  (NOVB, 
2018). The new system is called Account-Based Ticketing 
(ABT). Currently, the Dutch public transport makes use of 
Card-Based Ticketing (CBT). The introduction of this new 
system creates a great moment to revise the tariff system.

In addition, multiple new forms of (shared) mobility are 
appearing which, together with the current public transport, 
create a Mobility as a Service (MaaS) landscape. The first 
levels of MaaS integration are the integration of information 
(level 1) and the integration of booking and payment (level 
2) (Sochor et al., 2018). This implies that to make the 
integration of public transport and MaaS possible these are 
areas should be looked at, thus making the revision of the 
public transport tariff system a logical point to start. 

Scope
The focus of this project is the Dutch public transport system 
as it is organized at the moment. The public transport 
system in the Netherlands is the only one worldwide that is 
organized nationally, and thus this project will focus on the 
system on a national level. The tariff system spoken about is 
that of the public transport in general, the specific products/
subscriptions of single providers will not be looked at. 

In addition to the current public transport modalities, other 

forms of shared transport will also be taken into account. 
With the developments towards Mobility as a Service, these 
forms of transportation will most likely be added to the 
current public transport system. This implies that the tariff 
system of public transport should be capable of adapting to 
these additions. 

Assignment
The assignment is formulated as follows: 

Creating a roadmap to implement the ideal passenger-
oriented tariff system for public (and shared) transport in the 
Netherlands. 

The goal of this project is to develop a user-centred solution 
to improve the experience of the traveller concerning the 
tariff system of the Dutch public transport, and other forms 
of shared transport. The solution will consist of changes 
in the tariff system and will consist of short- and long-term 
developments. The future vision (ideal passenger-oriented 
tariff system) and steps towards this vision will be combined 
into a roadmap. 1
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Seamless Personal Mobility Lab
This graduation project is executed within the 
Expertisecentre for User-Centred Mobility Services, one of 
the projects of the Seamless Personal Mobility Lab, which 
is one of the Delft Design Labs of the faculty of Industrial 
Design Engineering. In this research and design lab, 
students and researchers of Industrial Design Engineering 
at TU Delft work together with transport operators, mobility 
companies, government and technology developers to gain 
a better understanding of the wants, needs and behaviour of 
passengers. 

Within the lab multiple graduation and research projects are 
executed. Figure 1 shows the members of the lab. 

The following parties are connected to the Expertisecentre 
for User-Centred Mobility Services:
•	 9292 | Reisinformatiegroep

•	 GVB
•	 Ministry of Infrastructure and Water Management
•	 OV-Campus (CROW-KpVV and 

samenwerkingsverband DOVA)
•	 RET
•	 Rover
•	 TransLink Systems

This project received project funding for Public-Private 
Partnerships for Research and Development (PPP 
allowance) from the Dutch Ministry of Economic Affairs and 
Climate Policy via CLICKNL.

More information on the lab, partners and other projects can 
be found via https://delftdesignlabs.org/seamless-personal-
mobility/

This graduation project is preceded by a research project, 
which was executed within the lab. Within this research 
project, an international benchmark was conducted to map 
the pros and cons of different public transport tariff systems. 
During this benchmark, the different systems were compared 
on, among others, price awareness, transparency, ticketing  
pricing. The benchmark was conducted in Antwerp, South 
Tyrol (Bolzano), London, and Helsinki (Taylor Parkins, 2020). 
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Figure 1: Members of the Seamless Personal Mobility Lab
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2
Project approach
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Report structure
The report is structured following the four phases mentioned 
before. At the start of each chapter an introduction of the 
phase can be found. 

Throughout the report yellow boxes (figure 2) can be found, 
these boxes are used to indicate insights and summaries. 
The insights can contain user needs or user values, these 
needs and values will be listed at the end of the inspiration 
chapter. 

The terms “passenger” and “traveller” are used 
interchangeably throughout the report, and are referring to 
the same thing: someone travelling by public transport. 

Project deliverables
The deliverables of this graduation project are, apart from 
this report:
•	 a visual roadmap (page 80);
•	 a strategic roadmap (page 82);
•	 an implementation cardset (page 115).

Process
This project exists of four phases, inspiration, ideation, 
conceptualization and implementation. Figure 3 shows the 
four phases and table 1 shows an overview of the main 
steps taken during the process

Inspiration
During the first phase, the context analysis and international 
benchmarking conducted within the research project (Taylor 
Parkins, 2020) were combined with user research. From 
these parts, user needs and values were distilled, and 
additionally, need-based personas were created. 

Ideation
During the second phase, the future vision was defined 
and creative sessions were held to generate ideas for the 
conceptualization phase. 

Conceptualization
During the third phase the strategic and visual roadmaps 
were designed, these are the main deliverables of this 
project. 

Implementation
During the fourth and final phase, the concepts were 
validated with stakeholders and experts. Additionally, an 
implementation cardset was created and recommendations 
were made. 

SUMMARIES INSIGHTS

Figure 2: Insights and summaries throughout the report

2 STAKEHOLDER VALIDATION

EXPERT VALIDATION

CONTEXT ANALYSIS

INTERNATIONAL BENCHMARKING

CREATIVE SESSION 1

USER NEEDS & VALUES

NEED BASED PERSONAS

STRATEGIC ROADMAP

VISUAL ROADMAP

IMPLEMENTATION CARDSET

CREATIVE SESSION 2

CREATIVE SESSION 3

FUTURE VISION

Friendships booklets & Statements

Lab Brainstorm

Digital Concepts

Figure 3: The four phase used during this project
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Description Participants Format Outcome
Context analysis Desk/literature research User needs and values.

International 
benchmarking

Antwerp (38 questionnaires, 
4 interviews), South Tyrol (5 
questionnaires, 14 interviews), 
London (45 questionnaires, 
8 interviews), Helsinki (35 
questionnaires, 8 interviews), the 
Netherlands (28 questionnaires)

Interviews, questionnaires and 
service safari.

Pros and cons of 
international tariff systems, 
user needs and values. 

Session 1: 
Friendships booklet 
and statements

15 participants Interactive pdf with friendships 
booklet and 12 statements

Need based personas, and 
user needs  values.

Session 2: Lab 
brainstorm

4 Participants 
Members of the Seamless 
Personal Mobility Lab

Digital brainstorm using Zoom 
and Miro.

Mind mapping, how to’s and 
placing ideas on the three 
horizons of the roadmap. 

(Technology) trends roadmap 
elements and time pacing of 
ideas.

Session 3: Digital 
concepts

5 Participants
BSc, DFI, 3 IDE Graduates

Digital brainstorm using Zoom 
and Miro. 

How to’s and concept designs.

Input for the strategic 
roadmap, digital concepts. 

Stakeholder 
validation

Lab partners (DOVA, CROW, 
Rover, 9292, Translink, Ministry 
of Infrastructure and Water 
Management)

Presentation and Google Form 
during knowledge sharing 
session with the Seamless 
Personal Mobility lab

Initial reactions and possible 
bottlenecks.

Expert validation 2 experts (TU Delft and DOVA) Discussion using the strategic 
and visual roadmaps.

Comparison to current 
project, possible bottlenecks. 

Table 1: The activities and outcomes of this project. 
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3
Inspiration
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In addition to the context analysis and international 
benchmark user research (3.3, page 54) with Dutch 
passengers was conducted. A creative session was 
conducted with the use of friendships booklets and 
statements. 

From the context analysis, international benchmarking and 
user research user needs (page 61) and user values (page 
62) were derived. Furthermore, need-based personas (page 
63) were created to make sure the needs of all passengers 
are taken into account. 

The inspiration chapter consists of the context analysis, 
international benchmarking and user research. 

Within the context analysis (3.1, page 28) the operational 
set-up, tariff system of the Dutch public transport system 
and the OV-chipcard are discussed. Furthermore, important 
developments in the context of public transport are 
discussed, such as account-based ticketing, Mobility as a 
Service, and single check-in check-out. 

The international benchmark (3.2, page 40) was conducted 
to generate a deeper understanding of different international 
public transport tariff systems. Antwerp, South Tyrol, London 
and Helsinki were used as benchmark locations. 
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3.1
Context Analysis

Within the Netherlands, we have a national public transport 
system, which is quite different from the rest of the world 
where the systems are built around a city or region. The 
Dutch public transport is provided by multiple carriers such 
as RET, GVB, and NS. 

This chapter discusses the operational set-up, the tariff 
system of the Dutch public transport the and OV-chipcard. 
Furthermore, important developments in the context of public 
transport are discussed, such as account-based ticketing, 
MaaS, and single check-in check-out. 

To conclude this chapter the connections between the 
different topics are discussed and the collected user needs 
and values are are summarized.
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Government
The decentralized authorities have a regional consultation 
on consumer interests in public transport (ROCOV) per 
concession area where the relevant government consults 
with the regional carrier and regional departments of 
consumer organizations on public transport. (Meijdam et al., 
2011). Within the national consultation on consumer interests 
in public transport (LOCOV) the consumer organisations, NS 
and the ministry of Infrastructure and Water management 
consult on national issues. 

Furthermore, the National Public Transport Council (NOVB) 
exists, in which all carriers and concession providers, 
as well as consumer organizations in the Netherlands, 
work together. The NOVB focuses on national and cross-
concession issues concerning the OV-chipcard and (the 
development of) other forms of public transport payment (NS  
Connexxion, 2018).

Carriers
Dutch public transport is provided by several different public 
transport operators. These carriers offer a range of trains, 
trams, buses, metros, transport over water and additional 
services such as bicycles. Table 2 shows an overview of the 
carriers within the Netherlands and the modalities they offer. 

Next to the carriers, mobility service providers are popping 
up in the landscape of public transportation. These mobility 
service providers facilitate mobility solutions, for the business 
market in particular, by combining different transport services 
(both in public transport and beyond) and accompanying 
services (such as taking care of administration) into one 
product (Autoriteit Consument & Markt, 2018). 

Operational set-up Dutch public transport

Within the Netherlands the public transport is organized in 
a decentralized manner, this means that there is a factor 
of freedom when it comes to fares (Nationaal Openbaar 
Vervoer Beraad, n.d.). Provincial and local authorities 
are responsible for granting concessions in their region 
(Government of the Netherlands, 2011). Appendix B shows 
an overview of the concessions on January 1st, 2020.   

Stakeholders
The field of public transport has several types of 
stakeholders, who jointly shape policies and the execution 
of public transport. These stakeholders can be summarized 
broadly in the categories of passengers, government and 
carriers (Gelevert et al., 2016).

Passengers
Within the field of public transport, passengers are 
represented by consumer organizations such as Rover. 
The consumer organizations place their wishes with the 
decentralized authorities (the granting authority). These 
wishes are formulated towards the carriers, who at their turn 
translate them to Translink Systems (TLS) (Meijdam et al., 
2011).

Consultation at a national, cross-concession level is clearly 
more difficult because of the numerous parties involved. 
In the national consumer consultation (LCO), consultation 
takes place between the national consumer organizations, 
the Ministry of Infrastructure and Water management and the 
carriers. 

User value: Consumer organizations translate the wishes 
of the consumer to the transport authorities.

Table 2: Dutch public transporation operators and modalities offered

Dutch public transportation carriers
Public transport company
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Transportation modality Train x x x x
Tram x x x
Metro x x
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Other x x x x x x
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a degressive rate per tariff unit, with a minimum of 8 tariff 
units. This leads to a minimum fare of € 2.40 (Rover, 2019). 

A tariff unit is not equal to a kilometre but approaches this. 
The number of tariff units has been determined by NS per 
route. The number of tariff units on a route can be adjusted 
by NS, this has been done in the past with the aim of making 
travelling over longer distances via that route cheaper 
(Rover, 2019). 
 
Boarding rate
When using the OV-chipcard there is a boarding rate that 
will be deducted from the card when checking in, with 
checking out the travelled kilometres will be charged and the 
remainder of the boarding rate will be refunded to the card. 
The boarding rate differs per modality, on the most bus-, 
tram and metro (BTM) lines the boarding rate is €4,00 while 
for NS trains it is €20,00 (Translink, 2019a). 

The boarding rate does not affect the accessibility of the 
system. At check-in, the boarding rate is deducted from the 
card balance. For BTM it is not necessary that the amount 
of the boarding rate is on the balance of the OV-chipcard. 
Having a positive balance at the time of check-in is sufficient 
to be able to travel with the OV-chipcard (Meijdam et al., 
2011). However, when travelling by train the card balance 
needs to be at least as high as the boarding rate.  

Tariff system

The tariff system of the Dutch public transport works with 
multiple building blocks, namely: the starting rate, national 
rate / degressive rate, and boarding rate. Furthermore, 
numerous travel products are available. 

Starting rate
When paying for public transport the fare is built up of a 
starting rate and a kilometre rate. The starting rate is set 
nationwide, for 2019 this rate is €0,96. When travelling by 
multiple modalities (bus, tram, metro) or lines, you only pay 
the starting rate once when you change within 35 minutes. 
When changing to the train you have to pay the starting rate 
again, since the starting rate is calculated within the price of 
the ticket/ride (Translink, 2019a, 2019d). 

The regional rate
There is no nationally determined kilometre rate yet. This 
means that travelling on balance can currently cost slightly 
less in one concession than in another (Translink, 2019b). 
The price difference per concession (carrier) can cause 
confusion with the passengers, especially on points where 
two carriers operate in the same region. The price per 
kilometre varies between €0,14 and €0,21 (DOVA, 2019a). 
This regional tariff structure applies to the regional train 
services and in all buses, trams and metros (Rover, 2019). 

The NS rate
The rate applied by NS differs from the regional rate, 
which can cause confusion with the passengers as well. 
NS calculates with a fixed rate of approximately € 1 plus 

User value: The starting rate is set nationally. 

User need: Transparency on the price difference per 
concession. 

User need: One way of price calculation for the whole 
public transport system. 

User value: For BTM transport only a positive balance is 
necessary. 

User need: Being able to travel by train with only a 
positive balance. 

Figure 4: Building blocks of the Dutch tariff system
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A passenger can have several travel products on his 
OV-chipcard, for example, a national and a regional travel 
product. A product change can then take place on an 
interoperable journey. For example, the first part with the 
national travel product, the second part with the regional. 
The travel product is automatically selected at check-in, 
according to a prioritization list (Rijnhout  van der Niet, 
2018). 

Issues current tariff system
Within the current tariff system of public transport in the 
Netherlands, there are some issues to be found. 

Firstly, consumers pay millions too much each year for 
travelling by public transport because the tariff systems of 
the different carriers are not aligned (Ammelrooy, 2020b). 
This makes it hard for the average passenger to find the 
cheapest travel option (Ammelrooy, 2020a).

Secondly, the various rates cannot be explained to the 
traveller (Ammelrooy, 2020b). Small differences in rates 
make sense given the regional rate freedom. However, it 
cannot be explained to travellers that for a train journey from 
Venlo to Blerick with Arriva they will pay € 1.36 but when 
they take the NS train four minutes later they pay € 2.40 for 
the same journey (Rover, 2019).

Lastly, the financial risk of wrongdoing in the system now 
lies partly with the passenger (e.g., when forgetting to check 
out), while this risk with the strippenkaart and the paper train 
ticket laid with the carrier (Meijdam et al., 2011). 

How the fare is determined
The above mentioned national rates for BTM are set 
annually according to agreements made. Decentralized 
public transport authorities have statutory tariff authority, 
meaning that they may set their own rates in their 
concessions, independently of other public transport 
authorities. To make sure the passengers experience as 
little inconvenience as possible when crossing (concession) 
boundaries, the decentralized public transport authorities try 
to make national agreements. 

To make these national agreements the National Tariff 
Framework (Landelijk Tarievenkader, LTK) has been created. 
The LTK consists of agreements on, among other things, 
national tariffs and products for city and regional transport, 
and the distribution of proceeds. Almost all national rates are 
indexed in the National Rate Index (Landelijke tariefindex, 
LTI). The LTI method is also part of the LTK.

The main national tariff is the starting tariff discussed before, 
in addition, rates for national products are set annually. This 
usually concerns subscriptions that allow unlimited travel and 
discount products. In addition to the national products, there 
is a multitude of local products (subscriptions, individual 
card products) and, of course, the kilometre rates for 
travel on balance that are agreed between the grantor and 
concessionaire and discussed with consumer organizations. 
According to WP2000 (Overheid.nl, 2019), consumer 
organizations have the right to advise on a change in rates 
and conditions (DOVA, 2019b).

Travel products
A travel product is essentially an (electronic) “right” that 
enables the passenger to travel on public transport at 
a certain time and place at a certain price (Autoriteit 
Consument  Markt, 2018). Examples are a 40% discount 
subscription, a bike ticket and traject subscription. However, 
due to the numerous travel products available choosing the 
right one can be tough for travellers. 

User need: Advice when choosing from the multitude of 
travel products. 

User need: Paying the same price for the same journey, 
independently of the carrier. 

User need: Alignment between carriers. 

User need: Transparency on travel rates/ticket prices. 

User value: Travel products offer a larger array of options 
and are theoretically personalizable for each traveller.

User need: Placing the financial risk back with the 
carriers. 
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The OV-chipcard system
The OV-chipcard works on a distributed offline system, 
where the credit is kept on the card itself. Card readers can 
be connected online with the systems of carriers, but the 
operation of the system is not directly dependent on this 
connection (Gelevert et al., 2016) which can lead to delays 
in the processing of transactions.

Payment methods
Within public transport payment methods can be divided into 
three categories: prepaid, post-paid and transaction-based. 
Where prepaid and post-paid are already possible in the 
current OV-chipcard system, transaction-based payment 
will be implemented in the future. The three categories are 
explained below. 

Prepaid travel
We know this form of payment as “travelling on balance” or 
as an e-ticket: the traveller pays for a journey that has not 
yet begun. Travelling with a subscription is also seen as a 
prepaid method of payment (Gelevert et al., 2016).

Post-paid travel
This form of payment is seen as “travelling on account”. The 
traveller pays afterwards, after receiving an invoice or with 
a one-time transfer. Post-paid travel is already available for 
business travellers (Business Card) and recently via NS 
Flex (NS, n.d.). With Post-paid travel, the price calculation 
can be carried out afterwards, in the back office (Gelevert 
et al., 2016). The creditworthiness of the traveller is of great 
importance here.

Transaction-based travel
Transaction-based payment means that the traveller will 
immediately pay for the journey when checking-in or out, 
via his bank card, credit card or connected EMV carrier 
(Gelevert et al., 2016).

The OV-chipcard is used in the Dutch public transport for 
over 10 years now. This chapter briefly discusses the history 
of the OV-chipcard, how the system is organized, possible 
payment methods within public transport (with or without the 
OV chipcard) and the purchase of the OV-chipcard. 

History
During the 1970s the Dutch government started subsidizing 
public transportation carriers. The main reason for this 
subsidy being the high competition the public transportation 
carriers experienced with cars. Later on, in the 1980s a 
national tariff system called “strippenkaart” was introduced. 
This “strippenkaart” could be used to pay for bus, tram, 
metro and some train routes. The introduction of the 
“strippenkaart” made travelling in the Netherlands a lot 
easier since you did not have to purchase tickets for different 
carriers anymore. From 2009 onwards the “strippenkaart” 
was gradually replaced by the OV-chipcard, the abolition 
of the “strippenkaart” was completed October 2011 (OV in 
Nederland, 2019a).

In 2001 Connexxion, GVB, HTM, RET and NS founded 
Trans Link Systems (TLS), the company that is responsible 
for the OV-chipcard (OV in Nederland, 2019b). Since 
January 2016 all public transport carriers (Arriva, 
Connexxion, EBS, GVB, HTM, Keolis, NS, Qbuzz 
and RET) are a member of the “Coöperatie Openbaar 
Vervoerbedrijven” and together they own TLS (Coöperatie 
Openbaar Vervoerbedrijven, n.d.; Translink, 2019c). 

The OV-chipcard is the first integrated national electronic 
ticket system in the world. Other countries have similar 
systems, but these systems only work within one city. 
Examples of these systems are the Octopus card (Hong 
Kong), Oyster card (London) and Opal card (Singapore). 

Having the OV-chipcard as a nationwide system implicates 
that it is a complex system. The system needs several public 
transportation operators, and the national, regional and local 
governments to cooperate. 

OV-chipcard

User value: The OV-chipcard is a integrated national 
system. User value: Multiple forms of payment available, suitable 

for different passenger needs. 
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the services offered around the OV-chipcard. This means 
that there is a discrepancy between the usages of the OV-
chipcard and the costs. With the service costs included in 
the retail price, incidental users pay for the service costs of 
frequent travellers. The way the service costs are currently 
charged is unfair and creates a high threshold for incidental 
users. 

With the implementation of account-based ticketing (see 
next page) additional travel tokens will be introduced, this 
means that a new way of charging the service costs has to 
be thought of. 

Purchase of the OV-chipcard
The first step in using the Dutch Public Transport with the 
OV-chipcard system is acquiring an OV-chipcard. This card 
can be personal or anonymous. The OV-chipcard has a 
validity of five years, after the five years the card needs to be 
replaced (Translink, 2019d). 

The suggested retail price of an OV-chipcard is established 
at €7,50. The retail price of the OV-chipcard is high 
compared to international alternatives, these internationall 
cards often have a longer validity as well. 

Part of this price (€2,50) is constructed out of material costs, 
production costs and distribution costs. While the other 
€5,00 is for the management and maintenance costs of 
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any data on the transport card or token that are used in the 
system but merely read the ID to identify the traveller (Lipre, 
2016). 

With the use of ABT, the location and amount of taps 
calculate the fare, which is charged to the traveller post 
journey. This means travellers no longer need to buy a ticket 
and can benefit from the best fare policies (Masabi Ltd, 
2019). 

Next to changes to the OV-chipcard system, the new 
system creates opportunities for other changes. Carriers 
and concession providers are currently considering possible 
adjustments to tariff structures and travel products. This 
is done because the new technology for public transport 
payments can offer new possibilities for the tariff structure 
(Rover, 2019).

Account-based ticketing

The current OV chipcard may disappear in 2023. According 
to State Secretary Van Veldhoven, the technology is due for 
replacement. In a letter to public transport carriers and other 
governments, she writes that the ease of use of the card 
is appreciated by travellers, but that a more contemporary 
system is preferable (van Veldhoven - Van der Meer, 2019). 
Van Veldhoven wants to go to a system where the travel 
balance is no longer kept on an OV-chipcard, but where the 
travellers choose their own payment method, for example, a 
bank card or mobile phone (van Limpt, 2019). 

The new system is called account-based ticketing (ABT), 
while currently, the Dutch public transport makes use of 
card-based ticketing (CBT). The following paragraph will 
explain the two systems and discuss developments in this 
area. 

Card-based Ticketing
A CBT system consists of smart cards (e.g. OV-chipcard), 
terminals that access the cards, servers that forward the 
data to its destination and ID management 
systems.

The data necessary to calculate and validate fare payments 
are stored within the memory of the card. This requires 
complex reader software that can perform a variety of 
security functions, validations, and calculations within a small 
time window (Mangla, 2019). 

Account-based ticketing
In an ABT system, the data stored on the card (or other 
means of identification) is static and is used only as a means 
to identify the card within an automated fare collection (AFC) 
system. Travel products (e.g. time-based passes, discount 
products, stored value) are managed in virtual accounts that 
are housed within the agency’s central computer system and 
accessed and verified each time the card is presented to a 
reader in a station. Calculation of the fare due is assigned to 
the central system (Mangla, 2019).

With this system, it becomes possible to use other means of 
identification, such as bank cards or smartphones since the 
Media Acceptance Devices (MAD) / validators do not write 

User value: With the new system travellers can choose 
their preferred payment method. 

User value: With ABT the fare is calculated post journey, 
potentially resulting in the best fare policies for the traveller. 
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Currently, carriers can offer access to their travel product in 
various ways. This can be done by allowing mobility service 
providers to resell the existing range of travel products 
(with or without a discount) to customers, or by creating 
the option to purchase transport kilometres with which 
mobility providers can develop their own products (such as 
subscriptions).

In practice, there is no (effective) access to the public 
transport services of carriers, because the carriers have the 
ability and incentive to restrict access. As a result, mobility 
service providers have a competitive disadvantage, since 
the business model of mobility service providers depends 
on being able to bundle different transport services. This 
competitive disadvantage has an inhibiting effect on the 
development of the mobility market and can be detrimental 
to the development of a wider market of MaaS services 
(Autoriteit Consument & Markt, 2018). 

Mobility as a Service

The transport sector is evolving towards the Mobility as a 
Service (MaaS) landscape (Matyas & Kamargianni, 2019). 
“MaaS is a very recent mobility concept. It can be thought 
of as a concept (a new idea for conceiving mobility), 
a phenomenon (occurring with the emergence of new 
behaviours and technologies) or as a new transport solution 
(which merges the different available transport modes and 
mobility services).” (Jittrapirom et al., 2017, p. 14). 

Different definitions for MaaS exist, the one used in this 
report is as follows by Durand et al (2018, p. 6) : 

“MaaS is defined as a new transport concept that integrates 
existing and new mobility services into one single digital 
platform, providing customized door-to-door transport and 
offering personalized trip planning and payment options. 
Instead of owning individual modes of transportation, or 
to complement them, customers would purchase mobility 
service packages tailored to their individual needs, or simply 
pay per trip.” 

Public transport as the backbone of MaaS
It is indicated that public transport should be the backbone of 
MaaS (Matyas & Kamargianni, 2019; Ramboll, 2019). On the 
other hand, a common concern about MaaS is that access 
to car-based options (e.g. car rental, car sharing, taxis) may 
encourage a car-dependent user base.

Yearly, 25 trillion kilometres are travelled with public 
transport in the Netherlands (Ministerie van Infrastructuur en 
Waterstaat, 2018). With these kinds of numbers, we cannot 
ignore the significance of the role that public transport will 
play in the future MaaS landscape. 

It needs to be considered that the integration of MaaS 
starts with the integration of information (level 1) and the 
integration of booking and payment (level 2) (Sochor et al., 
2018). This implies that to make the integration of public 
transport and MaaS possible integration of information, 
booking and payment are the first areas that need to be 
looked at.

User value: With public transport as the backbone of 
MaaS transportation options for the travellers increase. 
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Variations SiCiCo
With SiCiCo the traveller only needs to check-in at the 
start of his journey, and check-out at his final destination, 
independently of the carriers he travels with. 

With the introduction of SiCiCo, a choice can be made to 
develop SiCiCo within the current OV-chipcard system or 
to use SiCiCo with new forms of public transport payment 
(Rijnhout et al., 2018).

Rijnhout et al (2018) propose the following options:
•	 No SiCiCo, except for the regions where it is already in 

practice; 
•	 SiCiCo in the current OV-chipcard system; 
•	 SiCiCo for travellers who travel on account within the 

current OV-chipcard system; 
•	 SiCiCo in a future token system; 
•	 SiCiCo for those travelling with an app and location 

determination
•	 SiCiCo for travellers who purchase individual tickets 

before their journey.

Implementation conditions SiCiCo 
To implement SiCiCo in the Dutch public transport there are 
some conditions that the system has to meet. 

With regard to the technical design of public transport, 
hardware and software, the following requirements are set:
•	 A clear check-in principle is important for all 

stakeholders (Gelevert et al., 2016);
•	 A real-time connection with all validators is necessary 

(Gelevert et al., 2016);
•	 Every validator of every carrier must have all the tariff 

information of the different carriers (Meijdam et al., 
2011).

In addition, changes will have to be made to concession 
contracts (Rijnhout & van der Niet, 2018). These changes 
revolve around agreements for tariff harmonization and 
revenue distribution, only with agreements on these topics 
SiCiCo can become a reality (Ministerie van Infrastructuur en 
Waterstaat, 2019a). 

Furthermore, carriers must make binding agreements to 
inform each other and the traveller about the fares, the 

Single check-in check-out

One of the changes in the world of public transport is the 
transition from multiple check-in, check-out to single check-
in, check-out (SiCiCo). 

This chapter explains the systems of multiple and single 
check-in, check-out as well as possible variations, 
implementation conditions, pros, and cons of SiCiCo. 

In 2011 an analysis on this transition was executed, with the 
verdict that SiCiCo could be implemented, but due to the 
steps that have to be taken, it would take two to three years. 
(Meijdam et al., 2011)

However, in 2020, 9 years later, SiCiCo is still not 
implemented. Recently (December 5, 2018) the NOVB 
has decided not to roll out national SiCiCo in the current 
OV-chipcard system. The main reason for this is that the 
costs do not outweigh the benefits, due to the introduction 
of ABT in 2023 and the phasing out of the current OV-
chipcard technology. Moreover, the implementation requires 
adjustments in terms of market organization (Nationaal 
Openbaar Vervoer Beraad, 2018). 

Multiple Check-in Check-out
The implementation of the OV-chipcard system forces the 
traveller when switching to a train from another carrier, first 
to check out at one train carrier and then to check-in at the 
other train carrier. We call this process multiple check-in, 
check-out. With this, the journeys are handled per carrier, 
so that the carrier has a high degree of freedom in his own 
domain to offer transportation propositions (Meijdam et al., 
2011). 

It has to be noted that multiple check-in check-out is not so 
much a problem when switching to a different modality (e.g., 
entering/leaving the station or vehicle), but for switching 
between different operators for the same modality (train). 

The process of multiple check-in, check-out has some 
disadvantages for the traveller. For many travellers, the 
phenomenon is a source of stress and frustration (Puylaert, 
2020). Additionally multiple check-in, check-out can have 
financial consequences (e.g., paying the boarding rate twice 
due to checking out at the wrong carrier) for the traveller. 

User need: Hassle-free travelling. 
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all other concessions (Rijnhout & van der Niet, 2018). SiCiCo 
would mean that the same fares would have to be applied 
for parallel travel options with different carriers, and this 
goes against the current decentralized system (Nationaal 
Openbaar Vervoer Beraad, 2018). 

The introduction of SiCiCo also encounters the market 
model chosen in the past, and with this the associated tariff 
freedom of local authorities (Nationaal Openbaar Vervoer 
Beraad, 2018). 

Furthermore, SiCiCo will ensure a shift of disadvantages 
from the passenger domain to the domain of carriers and 
concession providers (van Leijenhorst, 2018). For example, 
there is an additional risk of “grijsrijden”, because the journey 
between check-in and check-out can be longer, and the price 
of this journey will more often be higher than the boarding 
rate (Rijnhout et al., 2018).

system of mutual settlements, the handling of complaints, 
leniency arrangements and the blacklisting of cards 
(Meijdam et al., 2011).

Pros SiCiCo
SiCiCo makes public transport more understandable, easier 
to use and accessible to more travellers. This will contribute 
to an increase in the use of public transport and a higher 
number of satisfied travellers (van Leijenhorst, 2018). 
Travelling by train also becomes easier and more accessible 
with validators who are no longer dependent on carriers, this 
is especially true for the blind and visually impaired (Rijnhout 
et al., 2018). SiCiCo also makes the entry of new carriers 
affordable and prevents unnecessary capital destruction in 
the event of a change of concession (Meijdam et al., 2011).

In addition, SiCiCo will ensure time savings for the traveller 
and saved costs as a result of fewer errors when checking in 
and out (Ministerie van Infrastructuur en Waterstaat, 2019a). 
Additionally fewer incorrect transactions mean fewer 
complaints and refunds, which means that the costs of 
customer service can be reduced (Rijnhout et al., 2018).

In conclusion, it can be said that SiCiCo makes the use of 
public transport easier for the traveller, and attractive public 
transport is ultimately of value to the carriers themselves 
(Rijnhout et al., 2018). 

Cons SiCiCo
SiCiCo adds complexity, regardless of whether it has to 
be realized in the validators or in back-office systems. The 
benefits are largely independent of the form in which SiCiCo 
is offered. In addition, every validator or gate at every train 
station in the Netherlands must be able to determine the fare 
for a journey from any other station, taking into account all 
products and rates that apply somewhere on the route, after 
which the proceeds must be distributed among the relevant 
carriers. Furthermore, it will not always be clear which route 
and which transporter was used for travelling, this has 
consequences for journey prices and revenues (Rijnhout et 
al., 2018).

With the introduction of SiCiCo, multiple concessions 
become connected. There is an obligation to come to an 
agreement with each other, and choices made in a certain 
concession have financial and technical consequences for 
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Single check-in check-out and account-
based ticketing
To be able to make the complex calculations necessary for 
SiCiCo the calculations need to take place in a back office. 
The system of account-based ticketing that is about to be 
implemented will already be working with a back-office, 
which makes the implementation of SiCiCo easier. 

Post-paid travelling is connected with account-based 
ticketing since the calculations are done in the back office 
and the traveller will pay via an invoice or direct debit. 
With the calculations done in the back office there is the 
possibility to calculate the fares of cross-concession travel, 
and therefore those of SiCiCo journeys. It thus is expected of 
carriers and authorities that the problem of multiple check-in, 
check-out no longer occurs with the new payment methods.

Coherence of the tariff system, SiCiCo and ABT

Previously the tariff system of the Dutch public transport, 
single check-in check-out and account-based ticketing are 
discussed separately, but these factors certainly have an 
influence on one another. In the following paragraphs, the 
links and influences between the factors are discussed, as 
well as implementations for the future Dutch public transport 
system. 

Account-based ticketing and the tariff 
system
When the current OV-chipcard system changes from card-
based ticketing to account-based ticketing an opportunity for 
other changes arises. Carriers and concession providers are 
already considering possible adjustments to tariff structures 
and travel products since the new technology offers new 
possibilities. In the system of account-based ticketing, more 
calculations will be done in the back office instead of at the 
validators, and payment will more often happen in a post-
paid method. With the calculations done in the back-office, it 
will be possible to, for example, combine fare calculations of 
multiple carriers or apply a discount after a certain amount of 
time, journeys or distance travelled. 

The tariff system and single check-in check-
out
To begin with, new techniques or developments do not on 
themselves make SiCiCo possible. The interdependence 
of concessions, processes and the OV-chipcard system, in 
general, is too large to realize SiCiCo with an adjustment in 
only one of these areas. 

One of the main implementation conditions for SiCiCo is that 
the tariffs of carriers are harmonized, which also creates a 
great opportunity for further adjustments to the tariff system. 
When there are mutual agreements on the harmonization of 
fares and the distribution of proceeds the tariff system will 
become less complex, and with this SiCiCo will be easier 
and more affordable to implement. This does imply that the 
market model of public transport needs to undergo a radical 
change. 

Moreover, as been said by Rover (2019), an optimal network 
derives its strength not from mutual competition between 
public transport services but from the cooperation between 
providers of public transport services. 

The combination of a harmonized, passenger-oriented, 
tariff system and account-based ticketing makes it 
possible to implement SiCiCo as well. 
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International 
benchmarking

For a complete analysis of the possible pricing strategies for 
public transport, four cities/regions (Antwerp, South Tyrol, 
London and Helsinki) were selected for the international 
benchmarking. 

During the benchmarking three methods were used: 
interviews, auto-ethnographic research. and questionnaires. 
The goal of the benchmark research was to generate 
insights on the experience and behaviour of travellers in and 
a deeper understanding of the different public transport tariff 
systems.

In the following paragraphs, the tariff systems of the four 
benchmark locations will be discussed briefly, as well as the 
pros and cons of each system.  

The details of this international benchmark can be found in 
the Analysis report (Taylor Parkins, 2020). 3.2



41

The tariff systems used in cities, regions and countries 
worldwide can roughly be divided into four categories, 
namely: point-to-point pricing, zone pricing, price capping 
and fixed price.

Point-to-point pricing
With the point-to-point pricing strategy, the price for a ticket 
depends on the distance travelled, resulting in a different 
price for each possible trip. This pricing strategy is often 
combined with a starting rate, or decreasing tariff structure. 
Examples of cities/regions where this system is used are 
Sydney, Tokyo, and South Tyrol. 

Zone pricing
Zone pricing is often applied within city borders. With this 
system the city is divided into zones, most of the times these 
are formed around the city centre. Tickets can be bought for 
one or multiple zones and are valid for a certain time period. 
With multiple modalities and stops within one zone, there is 
less price fluctuation with this system compared to point-to-
point pricing. Public transport systems that use zone pricing 
can be found in, among other places, Copenhagen, Berlin, 
and Helsinki.  

Price capping
Within some public transport tariff systems price capping 
is applied, this can be either on a daily, weekly or yearly 
basis. Next to the time period, price capping is often also 
connected to the region that is travelled in. With the system 
of price capping, the traveller has a maximum price for 
travelling within this time frame and region, offering security. 
Examples of price capping can be found in London, Sydney, 
and South Tyrol.    

Fixed-price
When a fixed price is applied in the tariff system it is possible 
to buy one ticket to use on all forms of public transport within 
a city/region. This ticket often has a certain validity period, 
for example, 60 minutes. These tickets are mainly used for 
BTM transport. Public transport systems that use this fixed 
price strategy can be found in New York, Lisbon, Prague and 
Antwerp. 

International tariff systems
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Questionnaires N=38
Interviews N=4

is the case is not always calculated. Single tickets are seen 
as expensive, especially when bought at the bus driver. The 
prices for single tickets vary enormously, a ticket bought via 
the application is almost half the price of one bought with the 
bus driver. 

When looking at the questionnaire results it is noticeable that 
the price awareness is quite high, it is expected that this is 
because of the fixed price for bus and tram. Next to that, it 
has to be noted that the questionnaire respondents all use 
public transport on a regular basis. 

The most important pros and cons derived from the 
benchmarking in Antwerp are:

Pros
•	 Travel/price information can be found on websites/

applications
•	 M-tickets can be bought everywhere and at every time 

as long as the traveller has a smartphone
•	 Subscriptions can be price-effective for regular 

travellers

Cons
•	 Single tickets are seen as expensive in comparison to 

the subscriptions
•	 Travellers are only aware of the tickets/products they 

use themselves, not the tariff system as a whole
•	 To buy/use the M-tickets you have to have a 

smartphone and be somewhat digitally savvy
•	 Ticket prices differ a lot depending on the place they 

are bought

Antwerp

The public transport in Antwerp can be divided into two 
categories: public transport to get to the city, and public 
transport to move through the city. To move through the city 
of Antwerp buses and trams are available, operated by De 
Lijn. Within this part of the public transport system the fixed 
price structure is used. 

To pay for the buses and trams within Antwerp there are 
three ticket options: 
•	 Paper tickets bought at the bus/tram drivers, a ticket 

machine or ticket office (Lijnwinkel);
•	 Mobile tickets (M-tickets) bought through the application 

of De Lijn;
•	 SMS-tickets

The tickets are available for different time intervals, with 
the basic ticket being valid for 60 minutes. There are also 
(multiple)day tickets and it is possible to buy 10 tickets at 
once for a discounted price. The price per ticket differs 
between the different options, in table 3 an overview can be 
found (De Lijn - Vlaamse Vervoermaatschappij, 2019). In 
addition to these tickets, subscription options for unlimited 
travel on buses and trams are available. 

Benchmarking insights 
To use public transport in Antwerp, and specifically to buy 
single tickets, you have to be somewhat familiar with the 
system. The ticket prices are not shown at the bus stop or 
within the bus, so most people search for this information 
online (website or application). Next to the prices not being 
shown, the bus driver assumes that you know the price of a 
ticket moreover the app does not indicate which ticket is best 
to buy. 

Most frequent travellers invest in a subscription, the main 
reason to do so is that they think it is profitable. If this really 

User need: Paying the same price independently of the 
way/place the ticket is bought. 

User need: Transparency on travel rates/ticket prices.

User need: Insight in travel products and the personal fit. 

User value: High price awareness due to fixed prices. 

Paper ticket M-ticket SMS-ticket

Ticket (60 min) €3,00 €1,80 €2,25

Daypass €7,00 €6,00 €7,15

10-tickets €16,00 €15,00 Not available

Table 3: overview of ticketprices De Lijn
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Questionnaires N=5
Interviews N=14

Pass are the fact that almost no-one reaches the highest 
category and the fact that you have to carry a plastic card 
with you. 

Next to the Südtirol Pass single tickets, value cards and 
Mobilcards are available. These options are suited for the 
people that use public transport more sporadically. These 
travellers do not mind paying a bit more when using public 
transport and often do not know how the system of the 
Südtirol Pass works because they simply do not use it. 

Information on the costs of public transport and the system, 
in general, is available via multiple applications as well as on 
the stations. The information is shown in a consistent matter, 
making it easy to understand. 

The most important pros and cons derived from the 
benchmarking in South Tyrol are:

Pros
•	 Prices of the Südtirol Pass decrease when the card is 

used more often
•	 When using the Südtirol Pass the traveller knows that 

there is a maximum price for public transport per year
•	 The system looks the same at all stations/locations
•	 The applications available to plan trips with public 

transport in the region show the different steps of the 
tariff system

Cons
•	 The categories of the Südtirol Pass are not clear to all 

travellers
•	 The last category of the Südtirol Pass (above 20.000 

km) is almost never reached
•	 Rides on the cable car are not calculated based on the 

length of the cable car line itself
•	 When travellers do not use public transport often, using 

a car is still cheaper

The public transport in South Tyrol region is operated by 
the South Tyrolean transport association. It mostly consists 
of busses and regional trains. To pay for public transport 
in South Tyrol there are a couple of payment options. It is 
possible to buy single tickets for a trip, use a prepaid value 
card or buy a (multiple) day ticket (called a Mobilcard) (IDM 
Südtirol, 2019). More information on these options can be 
found in the analysis report. 

Next to the payment options mentioned above, it is also 
possible to use a Südtirol Pass. The Südtirol Pass is an 
electronic ticket similar to the OV-chipcard. The card can 
be topped up with credit but it is also possible to pay via a 
postpaid option. The Südtirol Pass is personal, meaning it 
can only be used by one dedicated user (STA - Südtiroler 
Transportstrukturen AG, 2019a). 

When travelling with the Südtirol Pass you start with paying 
a tariff of 12 cents per tariff kilometre. This tariff decreases 
when the user travels more. In table 4 an overview of the 
price paid when travelling with a Südtirol Pass is shown, as 
you can see here, after travelling 20.000 km (€640,-) within 
a year public transport becomes free. For students and the 
elderly, there are also subscription options to put on the card 
(STA - Südtiroler Transportstrukturen AG, 2019b). 

Benchmarking insights
The public transport tariff system in South Tyrol stands out 
because of its clear kilometre pricing and the decreasing 
tariff. During the interviews, it stood out that the regular 
travellers use the Südtirol Pass and is aware of the kilometre 
pricing and decreasing tariff, but can’t explain the details of 
the system. However, they seem to like the fact that they 
are paying less when using public transport more, and the 
system was even explained as having a maximum price to 
pay for public transport per year. Downsides of the Südtirol 

South Tyrol

User value: Using public transport on a regular basis is 
motivated with a financial benefit. 

User value: Information is shown in a consistent matter. 

User need: Transparency on the details of the (tariff) 
system. 

Kilometers traveled Price per tariff kilometre

1 - 1.000 12 cent

1.001 - 2.000 8 cent

2.001 - 10.000 3 cent

10.001 - 20.000 2 cent

from 20.000 0 cent

Table 4: Price per tariff kilometre when using a Südtirol Pass
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Questionnaires N=45
Interviews N=8

pay over 300 pounds a month when travelling regularly. 
For the Oystercard daily capping is available, and when 

paying with a contactless credit or debit card there is also a 
weekly capping available. This weekly capping is a reason 
for some passengers to use this payment method. 

The Oystercard can be managed via an application in which 
the passenger can buy new travel products. This application 
can be used to track the travel history and offer insight into 
the capping. However, the application does not always 
function, which makes it hard for the passengers to trust the 
system. 

The most important pros and cons derived from the 
benchmarking in London are:

Pros
•	 Capping makes sure passengers do not pay more than 

a daily or weekly maximum
•	 Paying for public transport with a credit card is easy 

and fast, no need to worry about having a balance on 
your card

•	 The Oystercard can be managed via an application

Cons
•	 Capping is related to zones, and thus not effective if 

you travel outside these zones
•	 The Oystercard application does not always work 

properly, making that you can not solely trust on this 
application

•	 The tariff system of the London public transport is hard 
to understand for passengers due to the variety of 
subsystems (capping, zones, etc.)

London

The day-to-day operation of the public transport network in 
London is managed by the integrated transport authority 
Transport for London (TfL). TfL is responsible for the buses, 
Underground, Docklands Light Railway (DLR), Overground, 
TfL Rail, Trams and London’s main roads (Transport for 
London, n.d.-d). 

To pay for public transport in London there are multiple 
options (Transport for London, n.d.-a): the Oyster card, 
contactless, single and return tickets, bus & tram pass and 
travelcards.

Oyster card and paying contactless 
The Oyster card is a smart card that can be used to travel 
on public transport, it works via the pay-as-you-go principle. 
Travelcards, bus & tram passes, and discounts can be 
added on the Oyster card. The Oyster card has to be 
touched in at the start and touched out at the end of the 
journey (Transport for London, n.d.-c). 

Contactless cards or mobile devices can also be used to 
pay-as-you-go. Similar to the Oyster card, you have to 
touch in and out with the contactless card or mobile device 
(Transport for London, n.d.-b). 

Price capping
When using an Oyster card or paying contactless a price 
cap is applied, meaning that there is a maximum you need 
to pay per day. If you are paying contactless a weekly cap 
also exists, the weekly cap has the same price as a 7-day 
travelcard. The height of the cap depends on the amounts 
of zones you travel through, for example, the daily cap for 
zone 1-3 is £8.20 (± €8,90), and for zone 1-5 it is £12.00 (± 
€ 13,10) (Travellers Toolkits Ltd, 2019). An overview of the 
caps and zones can be found in the Analysis report (Taylor 
Parkins, 2020). 

Benchmarking insights
Within the London public transport system numerous 
options to pay and/or buy tickets exist. The Oystercard or a 
contactless credit or debit card can be used to pay-as-you-
go. While cards like the Freedom pass and Key to the city 
exist as well and can have travel products on them.

The costs of public transport differ per traveller. Elderly can 
travel for free using a Freedom pass while other travellers 

User need: More price equality between travellers. 

User value: With price capping there is a maximum price 
per day/week. 

User value: Insight into travel history and price capping is 
offered via an application. 
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Public transport in the Helsinki region is operated by Helsinki 
Region Transport (HSL). The Helsinki Region is divided into 
zones (A, B, C & D) and tickets for public transport can be 
bought for a different combination of these zones. 

To pay for public transportation in Helsinki there are a few 
different options, namely: single tickets, day-tickets, season 
tickets and zone extension tickets. 

Single tickets
Single tickets can be bought via the HSL application, the 
Whim (MaaS service) application, at a ticket machine or 
with the bus driver (this is not possible in other modes of 
transportation). It is also possible to pay for a single trip with 
credit on an HSL card (HSL, n.d.-c). In the Analysis report, 
an overview of the prices of a single trip within the different 
zones can be found. It is notable that the ticket price is 
higher when the ticket is bought with the bus driver.

Day-tickets
Day-tickets are available for the same combination of zones 
as the single ticket. With a day ticket, it is possible to travel 
unlimited within this zone (HSL, n.d.-a). The tickets are 
available starting from one day (€8.00 in zone AB), to a 7 
day period (€32.00 in zone AB). 

Zone-extension tickets
A new option within the Helsinki system are the zone-
extension tickets. If you have a season ticket, you can 
inexpensively expand your travel area by buying a zone 
extension ticket. For example, if you have an AB season 
ticket, with the zone-extension ticket you can make it an 
AB+C ticket and travel in zone C as well. 

Benchmarking insights
Public transport in Helsinki works with a zone system, the 
arrangement of these zones changed recently. The zones 
are formed around the city centre and combined with 

Questionnaires N=35
Interviews N=8

the highways around Helsinki they make the city easily 
accessible. 

To travel with public transport in Helsinki you can buy paper 
tickets at ticket machines, or with the bus driver. It is also 
possible to use an HSL card (either pay-as-you-go or with a 
subscription) or to buy tickets and subscriptions via the HSL 
application. In this last case, only a smartphone is needed, 
which can also cause problems, for example when running 
out of battery. 

With the Helsinki zone system, travellers do not have to think 
about the costs of public transport as long as they stay in the 
zone(s) of their ticket or subscription. When travelling outside 
of these zones a zone extension ticket can be bought. 

The most important pros and cons derived from the 
benchmarking in Helsinki are:

Pros
•	 Zone extension tickets are available when travelling 

past the borders of the ticket/subscription already 
bought

•	 Ticket/subscription prices are clearly shown digitally as 
well as near stations

•	 Using subscriptions provides unlimited travel and is 
easier to use. 

•	 Travellers do not need to think about their public 
transport costs as long as they stay within the zone(s) 
of their ticket/subscription

Cons
•	 When using public transport for only a few stops the 

traveller still needs to buy a ticket for the whole zone
•	 Tickets are activated immediately when bought
•	 When relying on an application for public transport 

tickets/subscriptions problems like empty batteries and 
crashing applications arise

Helsinki

User value: The zones simplify the system, making it 
easy to understand for the traveller. 

User value: Public transport and other infrastructure 
complement each other.

AB ABC ABCD BC BCD CD D

HSL app 2.80 4.60 6.40 2.80 5.40 4.20 2.80

HSL card 2.80 4.60 6.40 2.80 5.40 4.20 2.80

Ticket machine 2.80 4.60 6.40 2.80 5.40 4.20 2.80

Bus driver 4.00 6.50 9.00 4.00 7.50 6.00 4.00

Validity (min) 80 90 110 80 100 90 80 

Table 5: Single ticket prices (in €) depending on zones and 
type
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in Helsinki and the Netherlands. 

The train in Helsinki has a relatively low use frequency, while 
the price awareness is still high. On the other hand, the train 
in the Netherlands has a relatively high use frequency, but 
there is only an average price awareness. 

Relation price awareness and tariff system
South Tyrol and London the capping gives the passenger a 
maximum price for the use of public transport. The London 
system does it on a weekly or even daily basis, while the 
South Tyrol system works with a yearly maximum. In both 
of these systems the passenger only pays this maximum 
possible price when reaching a certain usage, and thus 
never pays more than necessary. 

Both the public transport tariff systems of Antwerp and 
Helsinki work with fixed prices. The Antwerp system has a 
fixed price for all BTM transportation throughout the city, 
while the Helsinki system is split up in zones. Zones or not, 
the passengers can buy a single ticket and travel unlimited 
for a certain time period within Antwerp or a Helsinki zone. 
With these kinds of systems, the passenger does not need 
to calculate the price of each trip, since all trips within a zone 
can be done with the same ticket, and thus for the same 
price. 

Adding to this, subscriptions, in general, create a sense of 
security and freedom. When using a subscription that gives 
them rights to unlimited public transport (within a certain 
area) the passenger does not have to think about the costs 
of public transport. Often these subscriptions are bought for 
one month at a time and paid in advance, which can also 
help the passenger with their personal budget since there 
are no more surprises when it comes to public transport 
costs. 

Factors of price awareness
To conclude, the following factors are found to have an 
influence on price awareness: 
•	 Use frequency
•	 Variation in pricing, e.g. fixed prices or a kilometre tariff
•	 Price capping
•	 Travel products, such as traject subscriptions

The results of the international benchmarking in Antwerp, 
South Tyrol, London and Helsinki, will be discussed and 
compared to the Dutch system. The tariff system of the 
different public transport systems will be looked at, as well as 
the ticketing and payment options that are available. 

Tariff System
When looking at the tariff systems of the researched public 
transport system two main themes stand out, namely: price 
awareness and transparency.  

Price Awareness
A common theme across all benchmark locations is the fact 
that passengers like to be aware of their public transport 
costs, and the tariff systems are constructed in a way that 
offers this information. 

When looking at the results from the benchmarking (see 
Analysis report) it is noticeable that the price awareness in 
Antwerp and Helsinki is high on all modalities. In London, 
there is a high price awareness for bus and metro, but the 
price awareness for train and tram is low. For the Dutch 
public transport system, the price awareness is on the low 
side. 

Relation price awareness and use frequency
Table 6 shows the modality (“other” modalities are excluded) 
with the highest and lowest use frequency per location, 
with their respective price awareness. It stands out that in 
almost all cases a high use frequency equals a high price 
awareness, and low use frequency equals an average to low 
price awareness. There are two deviations, namely the train 

Conclusion international benchmarking

Location Use frequency Modality Price awareness

Antwerp
High Train High

Low Metro Average

South Tyrol
High Bus High

Low Tram Low

London
High Metro High

Low Tram Low

Helsinki
High Bus High

Low Train High

the Netherlands
High Train Average

Low Tram Low

Table 6: Relation price awareness and use frequency
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Ticketing and payment
Looking at the ticketing and payment aspect of the public 
transport tariff systems the OV-chipcard equivalents, digital 
ticketing, other payment methods and divergence in pricing 
will be discussed. 

OV-chipcard Equivalent
Next to paper tickets, all the benchmark locations have their 
own OV-chipcard equivalent. Belgium, and thus Antwerp, 
has the MOBIB card, South Tyrol has its südtirolpass, 
London uses the Oystercard and within Helsinki, there is the 
HSL card. 

Until now the MOBIB card could only be used to put travel 
products or subscriptions on, but recently there were some 
developments making it possible to have single tickets on 
this card. 

The südtirolpass, Oystercard and HSL card can all be used 
on a pay-as-you-go basis, meaning that they can contain a 
certain balance and be used to check-in and -out of public 
transport. These passes can also contain travel products and 
subscriptions. 

The passes are a great way to pay for public transport and 
use travel products and subscriptions. It was indicated that 
these passes have a downside as well because they are 
physical passes that can get lost, be forgotten or break. 

Digital Ticketing
Out of the benchmarking locations Antwerp, London and 
Helsinki had options for digital ticketing. In Antwerp, the 
application of the public transport operator De Lijn offers the 
possibility to buy single tickets as well as the “10-rittenkaart”. 
Unfortunately, this can only be done by residents of Belgium, 
since you need a Belgian bank account to pay within the 
application. Whim (MaaS service available in Helsinki) 
offered a solution, but here it was only possible to buy a 
single ticket. 

With the Oyster application, it is possible to buy travel 
products and subscriptions to put on the Oystercard, and 
also to top up the card. These tickets are not completely 
digital since the traveller still needs to use the Oystercard to 
use the products/subscriptions. 

Transparency
Looking at the information provision there is a difference 
between the information provision in South Tyrol and 
Helsinki, compared to the information provision in Antwerp 
and London. In South Tyrol and Helsinki, the information 
was clear and available on all stations, in the other cities 
information was lacking. The systems in South Tyrol and 
Helsinki are very transparent regarding the information 
offered. 

In South Tyrol, the ticket machines offered clear information 
on the different types of tickets available and also showed 
the kilometre tariff the traveller pays when using a 
südtirolpass or value card. Furthermore, screens at the 
different stations showed information on the departure times 
of public transport and looked the same throughout the 
system. 

The information provision in Helsinki was on point, the same 
visual style was used in all media. It is expected that with 
the changing zone system the information provided was 
also revised. At the stations and bus stops, and within the 
application, price information could be found. Next to that 
there was information within the vehicles on how to use the 
tickets and HSL card. 

On the contrary, the systems in Antwerp and London 
are hard to understand and cause confusion with the 
passengers. 

During the Service Safari in Antwerp, it was noticed that the 
bus driver expects the traveller to know the price of a ticket, 
without this information being stated somewhere on the 
bus or near the bus stop. The only clear information source 
was the internet/application, which is not available for all 
passengers. 

The information provision in London is similar to Antwerp, 
with the added downside that the suggested prices form 
applications such as citymapper differ from the prices of 
the ticket machines. Furthermore, these ticket machines 
only show the price of the products/tickets at the last step 
of the process, making the comparison of tickets virtually 
impossible. 
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Recommendations for the Dutch public 
transport system
Summarized, the research conducted gives the following 
insights for the Dutch public transport system: 
•	 When there is less variation in the pricing of public 

transport, passengers are more aware of the costs;
•	 With tools like price capping, which set a maximum 

price, price awareness is increased;
•	 Travel products can offer passengers control over their 

public transport expenses;
•	 The information provision around the tariff system and 

travel products should be organized in such a way that 
it is easy to find and accessible to all; 

•	 Digital ticketing can be an addition to the OV-chipcard, 
as is already done by HSL in Helsinki; 

•	 Account-based ticketing offers new payment methods, 
putting the passenger in control by offering a choice; 

•	 Divergence in pricing can help control the way 
passengers use and pay for, public transport, but it can 
confuse passengers. 

Lastly, in Helsinki the public transport operator HSL offers all 
tickets and subscriptions via their application. Next to that, it 
is also possible to use Whim in Helsinki. 

The possibility to buy digital tickets without the use of an 
additional card (Antwerp and Helsinki) is an advantage for 
digital-savvy travellers.  

Other Payment Methods
Next to the paper tickets, OV-chipcard equivalents and 
digital ticketing discussed before the London public transport 
system also accepts contactless credit or debit cards as a 
payment method (cEMV). With the contactless cards, it is 
possible to check-in and out of public transport, the costs 
of the journey will be automatically deducted from the bank 
account. As said by interviewees this system is easy to use, 
you have one less card to keep in your wallet and the weekly 
cap that comes with this payment method is beneficial to 
the traveller. This payment method is not (yet) available in 
Antwerp, South Tyrol, Helsinki and The Netherlands.  

Divergence in Pricing
Within all benchmark locations, it was noticed that there are 
different prices for the same journey or ticket. Examples are: 
•	 The 60-minute BTM ticket in Antwerp, priced at €3,00 

when bought with the bus driver, but only €1,80 when 
bought via the application of De Lijn or Whim

•	 An Adult AB-ticket in Helsinki, priced at €4,00 when 
bought with the bus driver, but only €2,80 when bought 
at a ticket machine or via the HSL application.

•	 A single ticket for the bus in South Tyrol, €1,50 when 
buying only this ticket, €1,20 when paying with a 
value card and even cheaper if you are paying with a 
südtirolpass in a higher category. 

It is expected that this difference in price should motivate the 
travellers to use an electronic card to pay for public transport 
or buy the tickets in advance. In most cases, the cheaper 
option is easier to use. A downside is that with this pricing 
the sporadic travellers almost always pay more for their 
journey, which can be a hurdle to use public transport more 
often. 
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User Research

In addition to the context research and international 
benchmarking user research was conducted. With a (digital) 
creative session using friendships booklets and statements 
user needs and values were identified.3.3
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Session 1: Friendships booklet and statements

The creative session was first designed to be face-to-
face, consisting of the friendships booklet, statements 
and a brainstorm session. But due to the COVID-19 
circumstances, it was changed into a digital session. The 
original setup can be found in Appendix C. The first two parts 
(friendships booklet and statements) of the original session 
were converted into interactive pdfs and distributed to the 
participants. 

Goal
The goal of this session was to identify the user needs and 
values of passengers, as well as elements of their ideal 
public transport tariff system. 

Friendships booklet
With these friendships booklets, in Dutch, the 
OVriendenboekje, (see figure 5, and Appendix D) traveller 
personas were created and user needs were identified. 

Naam:

Leeftijd:

Lievelings modaliteit:

Ik reis ... met het openbaar vervoer

Nooit Elke dag

Mijn meest 
gereisde traject

Van:
Naar: 

Deze reis kost:

Ik snap hoe prijzen in het OV zijn opgebouwd

Geen idee Helemaal

Volgens mij zit het namelijk zo:

Tarieven zoek ik altijd | vaak | soms | nooit op, via:

Reden hiervoor is:
  

Mijn ervaring met het Nederlandse OV tariefsysteem in 3 woorden:
________________ , ________________ & ________________

Betalen voor het OV doe ik met: anonieme OV chipkaart | persoonlijke 
OV chipkaart | losse kaartjes | anders, namelijk: 

Ik heb een abonnement of ander reisproduct, namelijk: 

Dit abonnement/reisproduct heb ik gekozen omdat:

Mijn grootste wens voor een nieuw OV tariefsysteem:
 

Dit vind ik echt raar aan het Nederlandse OV tariefsysteem:

Het huidige OV tarief systeem geef ik een: 

Een positief punt van het OV 
tariefsysteem:

& een negatief punt van het OV 
tariefsysteem:

Figure 5: The friendships booklet, or OVriendenboekje

The friendships booklets consisted of a series of questions 
on the travel behaviour of the participant, knowledge about 
the system, and the pros and cons of the Dutch public 
transport system. 

Statements
Next to the friendships booklet, 12 statements were given 
to the participants, divided into two categories: the current 
system and the future system.

Table 7 shows an overview of the statements. All statements, 
except for statement 3 for the future system, had six answer 
options, a neutral was not available, forcing the participants 
to choose a side. The complete statement form can be found 
in Appendix E.  
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The current system
1. When it comes to travel products..

I have no clue which travel product to 
choose.

I know exactly which travel product fits 
my situation. 

2. The information provision about fares in Dutch public transport is.. 

Incomplete, hard to find and unclear. Complete  , easy to find and clear. 

3. I choose my route and/or used modality based on..

Price of the trip. Duration of the trip. 

4. I feel like I pay .. to travel by public transport.

Too little. Too much. 

5. I feel .. about my travel expenses in public transport.

Uncertain. Confident.

6. I think the OV-chipcard is a pleasant way of paying for public transport:

No, I would prefer to pay in a different 
way.

Yes, very pleasant.

The future system
1. I am most confident in this way of checking in- and out..

Checking in- and out with every means 
of transport used.

Not checking in or out at all, my route is 
determined using GPS.

2. The price of a bus ride..

Must be fixed, regardless of the 
distance travelled.

Must by calculated based on the 
distance travelled. 

3. This seems to me to be the easiest way to pay in public transport..

Transaction based, each ride is paid 
separately.

Prepaid, travel on balance. Post-paid, travel on account.

4. Discount during off-peak hours..

Should only be available as a 
subscription, you pay extra to use it.

Should be applied by default for every 
traveller. 

5. During my trip by public transport I want to..

Remain anonymous. Use as many personalized options as 
possible.

6. The tariff system should financially accommodate the frequent traveller..

Disagree. Agree.

Table 7: Statements used during the digital creative session
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“I only know the total price because it is indicated in the 
apps.” - Female, 26

“I don’t have an OV application (if it exists) in which I can 
see very clearly how much money I spend in total with 
different carriers, which sometimes gives me an uncertain 
feeling.” - Female, 27

Payment methods and digital ticketing
Each payment method has advantages and disadvantages 
and the preference differs per person. Having insight into the 
costs is mentioned as an important factor when choosing a 
payment method. 

“Post-paid: The danger is that you do not have insight into 
your costs and that the bill can surprise you very much” - 
Female, 27

“By doing it via transaction-based, you get more insight 
into how much you actually pay for a ride” - Female, 26

Transparency
When it comes to transparency the total costs of a trip 
are easy to find, but it is unclear how these costs are built 
up. This finding corresponds with the findings under price 
awareness. 

“There is often a price stated, but it could be explained 
much more easily” - Male, 27

Furthermore price information is especially important on new 
or unknown routes. 

User Need: Insights into the costs of a trip, and the total 
costs per time frame.

User need: Price information on new routes. 

Figure 6: Clustered insights

Results
The friendships booklets and propositions were filled in by 15 
participants, generating numerous insights. To make sense 
of these insights they were put on post-it’s and clustered to 
generate themes. The clusters can be seen in figure 6, the 
themes and sub-themes in the scheme in figure 7. Next, the 
seven themes will be discussed. 

Price awareness
When it comes to price awareness participants only know 
the total price of a trip with public transport if they even know 
the price at all. They have no clue what the prices are based 
on, which can make them feel insecure. The prices are 
looked up to decide if the trip is worth it, and to see if there 
are different options. 

“I’m just looking at the price and whether I think it’s worth 
travelling for this price.” - Female, 24

Participants would like to see the built-up of the fares they 
are paying, as well as information on their spendings with 
different public transport carriers. With this information, they 
can be more in control, and make deliberate decisions on 
their travel behaviour. 

User Need: An overview of the costs with different public 
transport providers

User Need: An explanation on the built-up of the total 
costs of a trip.
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Divergence in pricing
Within the Dutch system, there is some divergence in prices, 
which mostly cannot be explained by the participants. It is 
hard to compare the prices and travel products of different 
carriers. Furthermore, it was mentioned by the participants 
that public transport seems rather expensive compared to 
using a car or public transport in other countries. Participants 
also mention that it is strange that travel products are not 
valid for all carriers. 

“I find public transport in the Netherlands ridiculously 
expensive, especially if you compare it to other countries / 
the car. “ Female, 25

“It is strange that the discount applies to NS services, but 
not, for example, to the tram” Female, 25

Use factors
When looking at the use factors of public transport in the 
Netherlands a few things are mentioned by the participants. 
First of all the use of public transport should be encouraged, 
for example by offering financial benefits. Secondly, it looks 
rather strange that a faster option, such as the intercity 
direct charges extra, while this should be the logical route to 
take. And lastly, it is seen as a hassle to compare different 
modalities, and thus the easiest, fastest or best-known 
options is chosen. 

“I find it a hassle to compare the different modalities, so I 
choose the fastest option” - Female, 26

User Need: The possibility to compare the prices of 
different public transport operators/modalities. 

User Need: Travel products valid for all public transport 
(carriers).

User Need: The possibility to compare different 
modalities.

“I am especially curious about the costs if I am travelling 
on a new route or if it is a one-off” - Female, 27

Travel products
Travel products are used by the participants, but it is not 
always clear if they are using the right travel product. 
There is a lot of uncertainty, especially when it comes to 
BTM products, and it is hard to check if a travel product is 
beneficial. 

“I have now chosen something on the recommendation 
of someone else because I had been without a travel 
product for 2 years” - Male, 26

It is mentioned that a personal travel product would be 
appreciated, it could be based on recent travel behaviour. 

“Maybe it is a good idea to get a proposal for a personal 
subscription, based on my travel behaviour in recent 
months” - Male, 30

OV-chipcard
The OV-chipcard is experienced in a positive way by the 
participants. Although there are a few minor downsides, such 
as losing or forgetting the card. The participants really like 
the possibility to automatically charge the OV-chipcard, or 
already use the NS Flex subscription where they are paying 
afterwards. 

“Especially with my NS flex subscription, I just check-in 
and out and charge the card myself when necessary. 
This saves me a lot of time and hassle. Super handy.” - 
Female, 26

Checking in- and out gives the travellers a sense of control, 
they can trust their own actions. However, this does not 
mean that the travellers want to check-in and out throughout 
the journey, only at the start and the end of the trip. 

“If I check-in and out myself, I know for sure that I did it. 
I’m in control.” - Female, 26

User need: Insight in travel products and the personal fit.  

User Need: Be in control, not all actions should be 
automated.
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Figure 7: Overview of themes and sub-themes found during the analysis of the session results
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The insights found during this session were used to 
complete the overview of user needs and values and 
create the need-based personas. The themes found were 
also used as a basis for the following creative sessions 
and during the conceptualization phase. 
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Results inspiration 
phase

The inspiration phase consisted of context analysis, 
international benchmarking and user research. Within these 
parts, user needs and values were identified. In addition 
to the user needs and values need-based personas were 
composed. 

The user needs, values and personas will form the start of 
the next phase, ideation. 3.4
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The user needs are categorised into five groups: price 
awareness, transparency, OV-chipcard, divergence in 
pricing, and other. Table 8 shows the user needs and 
indicates in which part of the research the needs are found.  

User needs

During the context analysis, benchmarking research and 
user research (creative session 1) user needs were found. 
These needs need to be addressed to get to the ideal 
passenger-oriented public transport tariff system, and thus 
need to be taken into account while designing the roadmap 
leading to this ideal system. 

Context 
Analysis

Benchmarking 
Research

User  
Research

Price awareness
1.1 Insight in travel products and the personal fit x x

1.2 Insights into the costs of a trip, and the total costs per time frame x

1.3 An explanation on the built-up of the total costs of a trip x

1.4 The possibility to compare the prices of different public transport 
operators/modalities

1.5 An overview of the costs with different public transport providers x

Transparency
2.1 Transparency on the price difference per concession x

2.2 Advice when choosing from the multitude of travel products x

2.3 Transparency on travel rates / ticket prices x x

2.4 Transparency on the details of the (tariff) system x

2.5 Price information on new routes x

OV-Chipcard
3.1 Being able to travel by train with only a positive balance x

Divergence in pricing
4.1 More price equality between travellers x

4.2 One way of price calculation for the whole public transport system x

4.3 Alignment between carriers x

4.4 Paying the same price for the same route, independently of the carrier x

4.5 Paying the same price independently of the way/place the ticket is 
bought

Other
5.1 Placing the financial risk back at the carriers x

5.2 Hassle free travelling x

5.3 Be in control, not all actions should be automated x

5.4 Travel products valid for all public transport (carriers) x

Table 8: Overview of the user needs
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Furthermore, during the benchmarking research values of 
international public transport systems were found. These 
values can be used as inspiration for the ideal passenger-
oriented public transport system that is being designed. 

The values found during the benchmarking research are the 
following: 

Antwerp
•	 High price awareness due to fixed prices. 

South Tyrol
•	 Using public transport on a regular basis is motivated 

with a financial benefit. 
•	 Information is shown in a consistent manner throughout 

the system.

London
•	 With price capping, there is a maximum price per day/

week. 
•	 Insight into travel history and price capping is offered 

via an application. 

Helsinki
•	 Public transport and other infrastructure complement 

each other.
•	 The zones simplify the system, making it easy to 

understand for the traveller. 

User values

Next to user needs, user values were found during the 
research. The values found in the context analysis are 
positive points of the Dutch public transport system that need 
to stay in place to keep the system at the level it currently is. 
These values are the following: 

•	 Consumer organizations translate the wishes of the 
consumer to the transport authorities. 

•	 The starting rate is set nationally. 
•	 For BTM transport only a positive balance on the OV-

chipcard is necessary. 
•	 Travel products offer a larger array of options and are 

theoretically personalizable for each traveller. 
•	 The OV-chipcard is an integrated national system. 
•	 Multiple forms of payment are available, suitable for 

different passenger needs. 
•	 With the new ABT system, travellers can choose their 

preferred payment method. 
•	 With ABT the fare can be calculated post journey, 

potentially resulting in the best fare policies for the 
traveller. 

•	 With public transport as the backbone of MaaS 
transportation options for the passenger increase. 
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There are different public transport users, they do not use 
public transport in the same way and have different needs. 
To create an overview of the different public transport 
users, six need-based personas were created, based on 
the method of Koos Service Design (Koos Service Design, 
n.d.). With these personas, demographics are not taken into 
account, instead, they are described based on their shared 
needs. This makes it easier to design for the new situation 
and prevents unconscious prejudices. 

The need-based personas were based on insights 
taken from the interviews and questionnaires during 
the international benchmarking and creative session 1 
(friendships booklet and statements) with Dutch passengers, 
combined with the user needs and values found throughout 
the project. The personas were used during the ideation 
and conceptualization phase to keep a passenger-oriented 
perspective and to make sure the different personas were 
taken into account when designing the roadmap. 

On the next page, the six need-based personas are 
discussed, namely: the analogue traveller, the information 
hoarder, the tourist, the carefree traveller, the money watcher 
and the commuter. 

Overlap
As can be seen in the need-based personas, not every need 
is unique to one of the personas, there is some overlap. 
Furthermore, as a traveller, you will not identify with the 
same persona each time. 

For example, maybe you are a student, and still have 
the student subscription during the weekdays, but at the 
weekends you need to pay yourself out of your small budget. 
In this case, you are a commuter during the weekdays and a 
money watcher during the weekends. 

Need-based personas



64

The carefree traveller
The carefree traveller uses public transport regularly but 
has no need for extra information. He/she travels with public 
transport because he/she needs to go somewhere, and 
does not care about the costs or route. The carefree traveller 
wants to travel with the least friction possible and does not 
want to pay for each trip separately. 

“Public transport is my main form of transportation, I just 
use it whenever I need to go somewhere”

The analogue traveller
The analogue traveller uses public transport sporadically. 
This kind of traveller is not digital savvy, and does not want 
to, or is not able to use a smartphone and applications. The 
analogue traveller prefers the “old way” of buying paper 
tickets. 

“Back in the days it worked just fine, now all the 
technology is making it hard to understand” 

The money watcher
The money watcher only uses public transport when 
necessary, since he/she has a small budget and needs 
to determine the value of a trip with public transport. The 
money watcher always compares the price of different public 
transport modalities and other transportation options and will 
choose price over speed and comfort. The money watcher 
wants to pay transaction-based, and cannot afford to use a 
prepaid or post-paid payment method. 

“With my small budget I need to determine if a trip with 
public transport is worth the money” 

The international traveller
The international traveller uses the Dutch public transport 
system intensively for a short period of time while on a 
holiday or business trip. He/she has to quickly learn how 
the system works. Furthermore, this traveller does not own 
an OV-chipcard, yet. The International traveller will choose 
speed and comfort over price since costs don’t matter that 
much while on a trip. He/she prefers buying a travel product 
that will cover all travelling needs to prevent any hassle. 

“I am only here for a few days, I just want to get to all the 
hotspots quickly” 

The information hoarder
The information hoarder uses public transport regularly and 
wants to know every detail of the system. He/she always 
plans his/her trip upfront to find out al the details. Multiple 
sources are used to gather information on prices, departure 
times and routes. He/she is most insecure about trips on 
new routes. The information hoarder finds it important to 
know what he/she is paying for each trip individually. 

“I want to be in control, so I like to know as much as 
possible about my trip with public transport” 

The commuter
The commuter uses public transport practically every day to 
get from home to work and vice versa, he/she travels mostly 
on a fixed route. The commuter uses a travel product that 
offers unlimited travelling for a fixed price, often the costs for 
this travel product are reimbursed by the employer. For the 
commuter convenience is key, he/she will always pick the 
fastest route. The commuter has no interest in the costs of 
single tickets since he/she never uses these tickets. 

“I use a travel product for unlimited travelling, so I don’t 
need to know the price of a single trip”
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4
Ideation
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With this future vision in mind two creative sessions were 
organized, one with members of the Seamless Personal 
Mobility Lab (page 71), and another with IDE students (page 
73). The outcome of the sessions was used as input for the 
final design, the roadmap.

The ideation phase starts with defining the future vision 
(page 68), the future vision is an elaboration on the 
assignment formed at the start of the project. 
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Future vision

The future vision is an elaboration on the assignment formed 
at the start of the project. With input from the inspiration 
phase the following future vision was defined:

In the future, all passengers should be confident about and 
in control of their spendings on public transport. Therefore 
there should be a unified and transparent tariff system that 
is adopted by all carriers. Additionally, carriers and other 
mobility providers should cooperate to offer the passenger 
personalized and all-inclusive travel products for the best 
price. 

The following parts of this future vision stand out: confident, 
in control, unified, transparent, personalized and all-
inclusive. These elements are explained below. 

Confident
In the ideal public transport tariff system, the passenger 
is confident about his/her spendings on public transport. 
The passenger knows how much he/she is spending and 
understands why this is the price. 

In control
In addition to being confident, the passenger needs to be 
in control in the ideal public transport tariff system. With 
knowledge of the available travel products and personal fit, 
the passenger can choose the best option for him/herself.

Unified
The ideal public transport tariff system is unified and feels 
like one system. Behind the scenes, all parties (carriers, 
authorities, mobility service providers) should cooperate to 
create this unified system.

Transparent
When the tariff system is transparent, it is easier to explain 
it to the passengers, and with this make them feel confident 
and in control.

Personalized
For the passengers to be confident and in control 
personalization is key. With personalization, the experience 
of each passenger can be slightly different, and adjusted to 
their needs and wishes.

All-inclusive
In the ideal public transport tariff system, the passenger can 
travel with all modalities, and even MaaS services, within 
one system.
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In the future, all passengers should be 
CONFIDENTCONFIDENT about and IN CONTROLIN CONTROL of their 

spendings on public transport. Therefore there 
should be a UNIFIEDUNIFIED and TRANSPARENTTRANSPARENT 

tariff system that is ADOPTED BY ALLADOPTED BY ALL 
carriers. Additionally carriers and other 

mobility providers should cooperate to offer 
the passenger PERSONALIZEDPERSONALIZED and ALL-ALL-

INCLUSIVEINCLUSIVE travel products for the best price. 
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user needs found during the inspiration phase. 

The following how to’s were used:
How to.. 
•	 ..personalize a travel product?
•	 ..offer insight into travel costs?
•	 ..stay in control while travelling?
•	 ..compare prices? (Carriers, modalities, private 

transportation)

Phase three
During the third and final phase, the trends and ideas that 
were found/created in the first two phases were placed 
on the three horizons of the roadmap. This was done to 
generated insight into the time pacing of the ideas and 
trends. 

Session 2: Lab brainstorm

Figure 8: An impression of the digital workspace during the lab brainstorm.

To generate ideas for the roadmap and find relevant trends 
a digital brainstorm was organized. The participants of 
this brainstorm were fellow Seamless Personal Mobility 
Lab-members. The lab-members were chosen because of 
their insight knowledge on the topic of public transport and 
mobility. 

The session was conducted in three phases with the 
use of videoconferencing tool Zoom and Miro, a digital 
brainstorming tool. Figure 8 shows an impression of the 
session. 

Phase one
During this first phase, two mind maps are created. The 
first one focussing on general trends in the area of public 
transportation and mobility, and a second one focusing 
on technology trends. Mind mapping is a method used 
for creating an overview and showing relations between 
aspects/elements (van Boeijen et al., 2020). 

Phase two
During the second phase of the brainstorm, how to’s were 
used. How to’s are problem statements written in the form of 
questions used to stimulate the team to come up with ideas 
(van Boeijen et al., 2020). The how to’s were based on the 

This session was used as input for the trends and 
roadmap elements. Interesting findings from this session 
are:
•	 Trends like the service society, (deep) personalization 

and green cities; 
•	 Input on the form and personalization options of 

travel products;
•	 Time pacing of ideas over the three horizons.  
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Phase two: specific how to’s
After the first round of general how to’s the second round of 
how to’s was conducted, during this round, the how to’s were 
more specified. The how to’s in this round were the following: 
How to..
•	 ..personalize a travel product?
•	 ..offer insight into travel costs?
•	 ..let public transportation stakeholders cooperate? 

(travellers, carriers, governments)
•	 ..stay in control while travelling? (payment method, 

costs, routes)
•	 ..compare prices? (carriers, modalities, private 

transportation)

Session 3: Digital concepts

Where creative session 2 was conducted with fellow 
members of the Seamless Personal Mobility Lab this third 
creative session is conducted with the help of IDE students 
and graduates. With this session, a creative perspective 
from outside the public transportation and mobility sector 
was found. 

Similar to creative session 2 this session was conducted in 
three phases with the use of Zoom and Miro. Figure 9 shows 
an impression of the session. 

Phase one: general how to’s
During the first phase of this creative session, five how to’s 
were conducted. These how to’s were made very general on 
purpose and were used as inspiration in phase two. The how 
to’s used were:
How to..
•	 ..personalize?
•	 ..offer insight?
•	 ..cooperate?
•	 ..stay in control?
•	 ..compare?

Figure 9: An impression of the digital workspace during the session
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Figure 10: Concepts generated during the creative session
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Phase three: concepts
During the third and final phase of this creative session, each 
participant made a concept fitted to one of the themes of 
this brainstorm. The concepts were visualized using pen and 
paper, Illustrator or even the tools within Miro. The concepts 
can be seen in figure 10. 

Similar to session 2 the results from this session are 
used as input for the roadmap and roadmap elements. 
Interesting findings from this session are:
•	 Input on ways that passengers can have control and 

insight over their spendings on public transport;
•	 Ideas on the topics of comparing prices and 

personalizing products. 
•	 The concepts made during the sessions, which by 

chance all are digital concepts for applications.  
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5
Conceptualization
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The roadmap elements are divided into six categories: 
•	 Major events (5.1, page 84); 
•	 Personalization (5.2, page 88);
•	 Cooperation (5.3, page 92);
•	 Transparency (5.4, page 98); 
•	 Simplification (5.5, page 102);
•	 Trends (5.6, page 104). 

During the conceptualization phase of this project two 
roadmaps were designed, a visual roadmap (page 80) and a 
strategic roadmap (page 82). 

This chapter explains the roadmap horizons and 26 roadmap 
elements, as well as the connections between these 
elements.
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the tariffs. A public transportation authority can make sure all 
these steps are executed with mutual agreement. 

Horizon 2 | 2023 | Make it teamwork
During the second horizon, the cooperation between 
the carriers is improving even more, as well as the 
personalization for the passenger. 

ABT is implemented, which opens up possibilities for 
other improvements like single check-in, check-out and 
the utilization of automatic discounts in the back-office. 
Additionally, resulting from the MaaS pilots, the first Dutch 
MaaS concepts will be available to the passenger. 

Horizon 3 | 2025 | Adding new players 
In the third horizon of this roadmap, the system is ready for 
the addition of new players, in the form of international MaaS 
service providers and international services. Public transport 
will act as the backbone for a complete mobility concept, and 
the passenger will be able to use all these services using the 
same system for planning, booking, tickets and payment. 

Roadmap horizons

For this project, two types of roadmaps are created: a visual 
roadmap and a strategic roadmap. The visual roadmap is 
used to quickly show the vision and steps towards this vision 
to the stakeholders, and open up the conversation. The 
strategic roadmap contains more detail and shows the links 
between the elements. Additionally, the elements (A-Z) of the 
strategic roadmap are explained in this report to offer more 
insight into these steps. Both roadmaps and the explanation 
of the roadmap elements can be found in the following 
chapter. 

Future Vision
The future vision formulated in the ideation phase of this 
process is the following:

In the future, all passengers should be confident about and 
in control of their spendings on public transport. Therefore 
there should be a unified and transparent tariff system that 
is adopted by all carriers. Additionally, carriers and other 
mobility providers should cooperate to offer the passenger 
personalized and all-inclusive travel products for the best 
price. 

Both roadmaps show the path towards this future vision. 

Horizon 0 | 2020 | Current status
To set the stage for the roadmap, horizon zero is added. This 
horizon represents the current status of the public transport 
(tariff system) and is an addition to the findings of the context 
analysis. 

Recently, a lot has changed within society, and public 
transport, due to COVID-19. Within this horizon, the 
implications of COVID-19 will be discussed as well as 
the current service society we live in. Furthermore, digital 
ticketing and the seven Dutch MaaS pilots are discussed. 

Horizon 1 | 2021 | Clarifying the system
Within the first horizon, the focus is on clarifying the system. 
It is important that the tariff system and built up is explained 
to the passengers, and insight is offered into the personal 
travel history of the passengers. 

Additionally, during this horizon, the carriers need to start 
cooperating by minimizing the offering of travel products, but 
instead offering regional travel products, and harmonizing 
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Roadmap elements

The strategic roadmap consist of 26 elements, indicated with 
a letter (A-Z). The elements are divided into six categories: 
•	 Major events
•	 Personalization
•	 Cooperation
•	 Transparency
•	 Simplification
•	 Trends

Some roadmap elements are interconnected, this is 
elaborated on within the descriptions and shown within the 
strategic roadmap this by dotted lines. 

All roadmap element are described in this chapter, ordered 
by category. Underneath each element title, it is indicated in 
which horizon this element fits. 

Additionally, the visual at the end of each description 
indicates which user needs are solved by this element, 
as well as which need-based persona(s) this element fits 
best. Figure 11 shows the icons matching the need-based 
personas. 

The international traveller

The information hoarder

The commuter

The carefree traveller

The money watcher

The analogue traveller

Figure 11: Icons need-based personas
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Major events

The coming years there are events that influence the tariff 
system or the public transport system in general. 

COVID-measures have an impact on the public transport 
system in general. The MaaS Pilots and Implementation of 
account-based ticketing influence the tariff system as well 
and are interconnected with other elements on the roadmap. 5.1
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A. Covid-19 measures

The last few months, the world has been under the spell of 
COVID-19, which has a huge impact on public transport. 

During the intelligent lockdown in the Netherlands, it was 
advised to only use public transport when absolutely 
necessary, resulting in less than 20% of the capacity being 
used. 

From June 1st onwards the use of public transport has 
increased a bit, although there are a lot of measures and 
restrictions to keep in mind. The trains can be used to 
around 40% of their normal capacity, for BTM transport this 
is 30-40%. It is still uncertain when public transport can 
be used to its full capacity again. It still is advised to only 
use public transport for necessary trips, keep 1,5-meter 
distance to other passengers, and walk or cycle if this is 
an option. Additionally, it is obligated to wear a facemask 
(Rijksoverheid, 2020).

Moreover, Rover has launched a ‘corona and public 
transport’ reporting centre. This reporting point is used 
by the passenger association to monitor whether 
passenger concerns are justified and find opportunities for 
improvement. The reporting point can be found at www.
meldpunt-corona.nl (Rover, 2020).

Behind the scenes, the public transport stakeholders are still 
working on improving the system, but due to the COVID-19 
measures, these improvements could run into delays or 
changes.
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B. MaaS pilots C. Implementation 
ABT

The Ministry of Infrastructure and Water Management, 
together with seven regions, has developed seven nationally 
scalable MaaS pilots. These pilots start from:
•	 The Zuidas in Amsterdam
•	 Utrecht-Leidsche Rijn, Vleuten and De Meern
•	 Twente
•	 Groningen-Drenthe
•	 Rotterdam-The Hague (including Rotterdam The Hague 

Airport)
•	 Eindhoven
•	 Limburg

Each pilot focuses on different policy objectives: from 
accessibility and social inclusion to sustainability, cross-
border transport and traffic congestion. 

Three goals were formulated for these pilots. Firstly, offering 
seven user-friendly applications which make it possible for 
the passengers to choose from all combinations of transport 
options, and plan, book and pay. Secondly, gaining MaaS 
experiences and expanding mobility knowledge. And lastly, 
taking the first step towards a sustainable service-oriented 
transport future with MaaS (Ministerie van Infrastructuur en 
Waterstaat, 2019b). 

Due to COVID-19 delays have occurred in the execution of 
the pilots, it is expected that the pilots will start in the second 
half of 2020, and run throughout 2021. 

The results of these pilots can be used as input for the MaaS 
plans (O), and MaaS within the Netherlands (W). 

As mentioned in the context analysis account-based ticketing 
will be implemented in the Dutch public transport system in 
2023. With this new system calculations will take place in the 
back-office instead of at the terminals, this creates numerous 
opportunities for change. 

With account-based ticketing, the passenger can choose 
from multiple travel tokens (F) such as a smartphone, 
barcode, or debit card. Furthermore, because of the 
calculations happening in the back-office it is possible to 
apply new pricing strategies such as automatic discount 
utilization (H) and offer personalized travel products (G). 

The back-office that comes with account-based ticketing is 
suited for the complex calculations needed for SiCiCo (T), 
making it possible to implement SiCiCo in the Dutch public 
transport.  
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Personalization

Five elements are categorized within personalization, 
namely digital ticketing, personal travel history, travel 
tokens, personalized travel products and automatic discount 
utilizations. 

Digital ticketing and travel tokens offer more identification 
options to the passengers, making it possible to choose an 
option that fits their personal wishes best. 

With a personal travel history insight is offered, and the 
personalized travel products and automatic discount 
utilization make sure the passenger gets the best personal 
fit and price. 5.2
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D. Digital ticketing

To give the passengers insight into their spendings on public 
transport it is important that they can see their own travel 
behaviour. The personal travel history should be offered in 
an approachable and easy understandable matter. 

Currently, a travel history is available trough, among others, 
www.mijnovchipkaart.nl. However, this system takes 
numerous steps to get to the travel history and shows each 
transaction separately making it difficult for the passenger to 
identify the costs of, for example, a door-to-door journey.

“I do not have a PT application (if it exists) in which I can 
see clearly how much money I spend in total with different 
carriers, which sometimes gives me an uncertain feeling” 
- Female, 27 

With a personal travel history, it becomes easier for 
passengers to understand how certain costs are built up. 
The explanations of the tariff structure discussed in part Q 
can be part of this. 

Concluding, a personal travel history should offer the 
passenger:
•	 an approachable and easily understandable overview of 

their spendings on public transport; 
•	 insight into the built-up of travel costs;
•	 an overview of the costs for a door-to-door journey.

Further down the line, this personal travel history can 
be used to offer personalized travel products (G) to the 
passengers, based on their past behaviour. 

E. Personal travel 
history

Digital ticketing is a step towards being able to choose 
from multiple travel tokens (F) when travelling with public 
transport. With digital ticketing a ticket is bought via a 
smartphone application, the ticket is then scanned or shown 
to enter public transport. 

An example of digital ticketing is the RET barcode 
application. With the RET barcode application, a mobile 
ticket can easily be bought for BTM in the RET transport 
area. The RET barcode application is ideal if the passenger 
does not have an OV-chipcard or if there is no vending 
machine nearby. With the barcode generated, you can 
check-in and out at the metro, and on the bus and tram the 
digital ticket is shown to the driver or conductor (RET, n.d.). 
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F. Travel tokens

With the implementation of account-based ticketing in the 
Dutch public transport options open up to use other tokens 
than the OV-chipcard as identification. The main opportunity 
is the shift from calculations in the terminals to calculations 
in the back-office. Within the new system bank cards, 
smartphones, barcodes and other kinds of tokens can be 
used, in addition to the OV-chipcard, to identify with the 
system. 

With this freedom, passengers can use the travel token of 
their choice, and with this personalize their journey with 
public transport. 

This opens up possibilities for different types of passengers. 
The more digital-savvy passengers are likely to use a 
smartphone as a travel token. On the other side, the 
analogue travellers can make use of less complex tokens 
like a printed barcode. 

G. Personalized travel 
products

With travel data connected to digital accounts and stored in 
a back-office, it becomes possible to analyse this data and 
offer personalized travel products to the passengers. 

These travel products can be based on the passenger’s past 
behaviour in public transport and can be adjusted when the 
behaviour of the passenger changes. 

These kinds of travel products are especially well suited 
for passengers that use a post-paid payment method. With 
such a payment method the spendings are already clustered 
in payment periods, and the data is saved in a personal 
account. 

A sidenote with these personalized travel products is that the 
passengers have to have trust in the system, they need to 
really believe that the system is offering them the best deal. 
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H. Automatic discount 
utilization

With the implementation of account-based ticketing, most 
price calculations will happen in the back office. Which 
means that the calculations take place after the passenger 
has checked-out. 

When the calculations in the back-office are combined with 
a post-paid payment method, for example with a monthly 
invoice, automatic discounts can be applied. 

The capping that is applied in London is an example of 
such an automatic discount, whenever a traveller reaches a 
certain maximum within a day, week or month nothing more 
is charged. 

Off course the discounts can be applied in other matters 
as well, by offering a certain percentage off when the costs 
reach a certain amount for example. 

This automatic discount utilization is a way to offer 
passengers the best price, since the discount is applied 
automatically they don’t have to worry about it. 
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Cooperation
With eight elements cooperation is the largest category on 
the roadmap. Carriers will have to cooperate to offer local 
travel products, which will evolve into regional, national 
and even international travel products. Furthermore, 
public transport carriers and mobility service providers will 
cooperate to offer MaaS plans within the Netherlands and 
internationally. 

Additionally, tariff harmonization and a public transport 
authority are discussed. 5.3
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I. Local travel 
products

J. Regional travel 
products

The most logical step after the local travel products 
described in part I are regional travel products. Meaning 
the areas the products are valid for are enlarged to a 
combination of multiple cities or even a province. 

In Noord-Brabant travel products for unlimited travel by bus 
in the province exist, as well as national products for BTM 
(Bravo, 2018), however, a complete travel product for all 
modalities is still missing. 

These regional travel products will be especially suited for 
passengers that travel from one city to another, within a 
region, on a regular basis, and additionally, like to use public 
transport to visit a friend or run errands close to home. With 
regional travel products, the passenger will have the freedom 
to use all kinds of modalities available in the region without 
having to think about the costs or purchase of multiple travel 
products. For example, Metropolitan Region Rotterdam The 
Hague can be a great region to offer such products in. 

Making these regional travel products a reality will work in 
a similar matter as the local travel products, carriers will 
have to cooperate. Since we are talking about a larger area, 
the chances are that for a regional travel product more 
carriers will have to cooperate. This cooperation can again 
be enforced by the concession contracts or public transport 
authority. 

Currently, a local travel product exists in Utrecht, the U-OV 
“Gemak Utrecht Stad” and “Gemak Utrecht Regio” offer the 
passenger the ease of travelling by train, tram and bus with 
one travel product (U-OV, n.d.). 

With a local travel product like this, the passenger is not 
forced to travel with a specific modality since all modalities 
are included in the travel product. This makes that the 
passenger can focus on other things, like the route with the 
least transfers, or the fastest route. 

A first step in improving the offering of travel product would 
be to make local products like this possible in other cities 
and regions. 

To make these kinds of travel products reality carriers 
have to cooperate, this can be enforced by the concession 
contracts or public transport authority (N). 
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K. National travel 
products

L. International travel 
products

Using public transport does not immediately mean that you 
are staying within the Netherlands. Public transport can be 
used to travel to other countries, instead of flying there or 
going by car. Additionally, there are enough passengers that 
live in border areas close to Belgium or Germany that use 
public transport for work, study or leisure in both countries. 

A logical travel product for these passengers would be an 
international travel product. This can be a product for the 
whole Dutch system and, for example, the whole Belgian 
system, but it can also be a travel product for a border area. 

With an international travel product, the journey across 
the border becomes one, instead of two separate parts. 
This can ensure that financial benefits, such as a distance 
discount, can be applied correctly (Vierlandenplatform Voor 
Grensoverschrijdend Personenvervoer per Spoor, 2019). 

To create these kinds of international travel products not only 
the Dutch carriers need to cooperate, but the international 
carriers come into play as well. Having successful 
local, regional and national travel products can act as 
argumentation within these collaborations. 

After local and regional travel products, national travel 
products are the last step within the Dutch public transport 
system. A national travel product is available on the NS 
Businesscard, this “OV-vrij” travel product offers unlimited 
travel with all modalities within the Netherland (NS, n.d.). 
Unfortunately, this travel product is not, yet, available for 
private travellers. 

For a passenger, a national travel product would mean total 
freedom since it offers the possibility to use every modality 
available and no town, region or province borders have to be 
taken into account. 

Since this product is available for business travellers, it is 
feasible to make it available for private travellers. Again, 
concession contracts or the public transport authority can 
play an enforcing role in this. 
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M. Tariff 
harmonization

In line with reducing the number of travel products, tariff 
harmonization makes the tariff system more unified and 
transparent. 

Tariff harmonization is not a single action, it is a process 
consisting out multiple steps. A couple of these steps will be 
discussed here. 

Firstly, the double starting rate paid by passengers when 
changing from BTM to a train (or the other way around) 
has to go. When travelling, and transferring between, BTM 
this already is the case. With removing the double starting 
rate the whole trip will become one unified journey. For the 
carriers and authorities, this means that agreements around 
the starting rate need to be reviewed since currently this 
rate is paid to the first carrier in the journey. When a journey 
consists out of multiple modalities/carriers this will cause 
discrepancies. 

Secondly, the NS tariff and regional tariff need to be attuned 
to each other. Currently, the NS tariff works with a minimum 
price of €2,40 while the regional tariff can be as low as 
the starting rate. This can be done in two ways, adding a 
minimum price to the regional tariff, or lowering the minimum 
price of the NS tariff. Which way is used has to be adapted 
to other changes that will be implemented to the tariff 
system. 

Lastly, passengers need to pay the same price for the 
same journey, independently of the carriers used. On some 
train routes, multiple carriers operate, resulting in different 
prices for the same journey. For the passenger, this causes 
confusion, since it does not feel logical to them. 

It has to be noted that complete tariff integration is difficult 
to realize in our public transport system since the system 
is based on decentralization and market forces. However, 
it is possible, to achieve more cohesion while maintaining 
regional tariff freedom. To realize this the parties involved 
in public transport have to be willing to come to joint 
agreements. 
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N. Public transport 
authority

O. MaaS plans

After the public transport carriers have harmonized their 
tariff system and offerings it is important to keep adding to 
the system to get to one uniform MaaS structure. One of 
the things that can be done is offering MaaS plans, which 
essentially are travel products for public transport as well as 
MaaS. 

Currently, carriers can offer access to their travel product in 
various ways. This can be done by allowing mobility service 
providers to resell the existing range of travel products 
(with or without a discount) to customers, or by creating 
the option to purchase transport kilometres with which 
mobility providers can develop their own products (such as 
subscriptions).

In practice, there is no (effective) access to the public 
transport services of carriers, because the carriers have the 
ability and incentive to restrict access. As a result, mobility 
service providers have a competitive disadvantage, since 
the business model of mobility service providers depends on 
being able to bundle different transport services and adding 
service fees. This competitive disadvantage has an inhibiting 
effect on the development of the mobility market and can be 
detrimental to the development of a wider market of MaaS 
services (Autoriteit Consument & Markt, 2018). 

Thus, to makes these MaaS plans a possibility the carriers 
have to be open to cooperation with other mobility services, 
removing the competitive disadvantage. 

To realize this roadmap a significant amount of cooperation 
is asked of the public transport parties. To guide this process 
a national public transport authority can be established. 

Such a public transport authority can guide the carriers 
and regional authorities through the process of making 
agreements, mediate by conflicts and enforce cooperation. 

A national public transport authority can help in, amongst 
others, these situations:
•	 realizing local, regional, national and international travel 

products;
•	 sorting out the profit distribution in situations with a 

single starting rate, or multiple carriers on the same 
route;

•	 implementing single check-in check-out.
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P. International MaaS 
plans

The MaaS plans discussed before (O) will eventually evolve 
into international MaaS plans, similar to MaaS in general. 
With these international MaaS plans, Dutch and international 
public transport and other mobility services will be offered 
through one platform. 

The competitive disadvantage of the mobility service 
providers also comes into play in an international context, 
since there are even more competitors. However, 
cooperation within a national context can offer a great 
example and hopefully inspire cooperation in an international 
context. Additionally, at this point, there should be 
cooperation between international public transport carriers 
as well. 
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Transparency

To be clear to the passengers it is important that the tariff 
system is transparent. To do this it is important to explain the 
system, and offer the passengers a tool to compare travel 
products and find their best fit: a decision support system.5.4
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Q. Explain the system

One of the first steps that need to be taken to give the 
passenger more insight and confidence in explaining the 
system. 

Currently, it is possible to find out how the Dutch public 
transport tariff system works, and to see the different parts of 
the prices but it is cumbersome. As a passenger, you have 
to search for this information actively and look at various 
different sources. 

“The built-up of the costs is not stated on the NS or 9292 
website. I think it can be found, but then you have to 
actively search for it” 
- Female, 26

When you use a public transport planner like 9292 the total 
costs are already shown, so why not show the price structure 
as well?

“I only know the total price because it is indicated in the 
application” 
- Female, 26

The price structure does not have to be visible on the first 
screen you see as a passenger since not all passengers 
are looking for this information. For example, there could 
be an information icon next to the price, which leads to an 
explanation. 

Additionally, the information needs to be available for 
non-digital-savvy passengers as well. This can be done 
by placing the price structure on information boards at the 
stations or put it on flyers that are available at service desks. 
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R. Decision support 
system

To make sure passengers are confident and in control of 
their spending on public transport, it is important that a 
decision support system is available. Such a system will 
help the passenger choosing between the numerous travel 
products available. 

In other branches such decision support systems are already 
in place. Examples are independer for car insurance, 
home insurance and energy contracts (Independer.nl, n.d.) 
and ZorgKiezer for health insurance (ZorgKiezer.nl, n.d.). 
With these tools, consumers are able to compare multiple 
products and see which one fits there situation best. 

A decision support system for public transport should:
•	 Offer a complete overview of all travel products 

available; 
•	 Include the multiple discount propositions; 
•	 And give the passenger control over the selection 

criteria (such as price, duration, etc); 

Additionally, the decision support system could be linked to 
the personal travel history (E) of the passenger and offer 
advice based on travel behaviour. 

The decision support system should not be offered to the 
passengers by the carriers or authorities, but by a third party, 
to prevent conflict of interest and offer the passenger the 
best, and unbiased, advice. 
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Simplification

One of the steps that need to be taken to make the 
tariff system understandable for the passenger is the 
simplification of the system. Two main things are important 
here: reducing the amount of travel products, and 
implementing single check-in, check-out.5.5



103

S. Reduce amount of 
travel products

Currently, there is a multitude of travel products to choose 
from, which is confusing to passengers. All carriers offer 
their own products, often similar to each other, but with 
slightly different conditions. Web pages like “OV-chipkaart 
abonnement” try to give an insight in the number of travel 
products available (OV-chipkaart abonnement overzicht, 
n.d.), but the overview often is not complete. 

Additionally, a lot of these travel products only exist because 
it is required in the concession contracts, and the carriers 
just offer these products to win the contract. These products 
are often only used by a handful of passengers. 

When reducing the amount of travel products available 
it will become easier for the passenger to find the travel 
product that suits his/her personal needs, without getting 
overwhelmed by the offering. Furthermore, it will reduce the 
complexity for the carriers as well, opening up possibilities 
when it comes to back-office calculations, harmonization and 
SiCiCo. 

Steps that need to be taken to reduce the amount of travel 
products are the following:
•	 Identify all travel products*; 
•	 Identify the use of these travel products*;
•	 Find out if the product with low usage can be replaced 

with another product, to prevent unhappy passengers; 
•	 Keep the travel products with a high usage;
•	 Communicate with other carriers to adjust the offering 

to each other. 

Furthermore, it is important that the wish to minimize the 
number of travel products available is kept in mind while 
composing new concession contracts, to prevent new, 
unnecessary products from forming. 

*Translink should be able to provide this overview. 

T. SiCiCo

Single check-in check-out is something that is explored since 
2011, different analyses on the implementation have been 
conducted, but to date, it is not implemented. 

As can be read in the context analysis SiCiCo is closely 
linked with ABT and the tariff system. With a more 
harmonized, simpler tariff system and the back-office 
calculations offered by ABT it becomes easier to implement 
SiCiCo. 

SiCiCo will offer advantages to the passenger as well as the 
carriers and other public transport stakeholders. 

For passengers, it becomes easier to use public transport, 
with fewer errors. It is not necessary anymore to check-in 
and out multiple times, and the passenger does not need to 
pay attention to the terminals that need to be used. 

For the carriers, fewer mistakes from the passenger mean 
fewer costs on the side of customer service. Additionally, 
fewer terminals are necessary, and these terminals can be 
independent of the carrier. 

All in all, it is a great opportunity for all stakeholders to 
implement SiCiCo together with ABT. 
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Trends

In addition to the major events happening, and steps that 
need to be taken to get to a passenger-oriented tariff system, 
there are also trends that have an influence. These trends 
are service society, digitization, (deep) personalization, 
Mobility as a Service (within the Netherlands as well as 
internationally) and green cities.5.6
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U. Service society

The world we live in is more and more changing into a 
service society. Think of something, and there probably is a 
service for it. Groceries can be delivered by picnic, movies 
and series can be watched on-demand using services 
like Netflix and Videoland, and even razor blades can be 
delivered to your home on a monthly basis without ever 
worrying about it. 

When it comes to transportation there is shift noticeable as 
well. Students do not own a bike anymore, but instead, have 
a subscription to swapfiets. For the last-mile of a journey on 
public transport, an OVfiets or MoBike can be used. And in 
neighbourhoods Hely hubs are popping up, offering multiple 
kinds of shared mobility, from cargo bikes to cars. 

It is expected that this trend will continue, and consumers will 
use more services and own fewer products.

V. Digitization

In addition to products transitioning to services, there is 
digitization happening. Examples of digitization are:
•	 Physical products that come with their own application;
•	 turning lights and music on by voice control (internet of 

things);
•	 real-life experiences (such as grocery shopping) within 

an application; 
•	 customer service provided by chatbots (Artificial 

intelligence). 

It is thus logical that digitization will play a roll in the public 
transport context as well. Currently, this is already happening 
in the form of digital ticketing (D). With digital ticketing, 
the paper ticket, OV-chipcard or even printed barcode is 
replaced by a digital ticket within an application. 
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W. MaaS within NL X. (deep) 
Personalization

As mentioned in the context analysis Mobility as a Service 
(MaaS) is an upcoming trend within the mobility landscape. 
MaaS is defined as a new transport concept that integrates 
existing and new mobility services into one single digital 
platform, providing customized door-to-door transport and 
offering personalized trip planning and payment options. 
Instead of owning individual modes of transportation, or 
to complement them, customers would purchase mobility 
service packages tailored to their individual needs, or simply 
pay per trip (Durand et al., 2018). 

Furthermore, it is indicated that public transport should 
be the backbone of MaaS (Matyas & Kamargianni, 2019; 
Ramboll, 2019). 

When MaaS is merged with the existing public transport 
network the possibility for all-inclusive MaaS plans arises, 
more on these MaaS plans can be found in part O. 

The seven Dutch MaaS pilots (B) are exploring an array 
of options in this field and will form a great basis for MaaS 
within the Netherlands. 

Personalization is defined as “the action of designing 
or producing something to meet someone’s individual 
requirements” (Lexico, 2020). To apply personalization in 
public transport there has to be an insight into the individual 
(travel) behaviour of passengers. Where do they travel? 
Which modalities do they use? How often do they travel by 
public transport? 

With the implementation of ABT (C) a database will be 
formed in the back-office that contains this individual 
information. With the use of this data, of course, while 
safeguarding the privacy of the passenger, in combination 
with developments like artificial intelligence it becomes 
possible to personalize services and products in public 
transport. 

When the experience with public transport becomes more 
personalized, passengers will feel like they get the best 
options. 
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Y. International MaaS

Similarly to the travel products evolving from national to 
international products (K, L), MaaS will also evolve into 
international forms. 

It is expected that these MaaS services will be used by 
passengers living in border areas for work, study or leisure 
activities. Additionally, they can be used by international 
travellers exploring the area. 

The MaaS pilot (element B) in Limburg is a great example 
of international MaaS. Limburg is the only province in the 
Netherlands that borders two other countries, Germany and 
Belgium. These borders hinder multimodal, cross-border 
mobility, especially in public transport. This is because 
ticketing systems on both sides of the border do not 
connect. Limburg, therefore, wants to simplify cross-border, 
multimodal travel and thereby also reduce car use (Ministerie 
van Infrastructuur en Waterstaat, 2019b). 

The other border provinces in the Netherlands, such as 
Zeeland or Gelderland, can also profit from cross-border 
mobility with international MaaS. 

Z. Green cities

In the coming years, sustainability will become an even 
more important topic, resulting in more and more shared 
mobility and public transport usage and less privately owned 
transportation cities will become greener. Cars will no longer 
drive urban planning, and the design of cities and districts 
will be more user-oriented. 

Mobility as a Service will play a big role in this change, 
offering the passengers a door-to-door mobility concept, 
and thereby eliminating the need for private owned 
transportation. 

However, this can only happen if MaaS, and public transport, 
are understandable and reliable enough for the passengers. 
The passengers should be confident and in control when it 
comes to their transportation. 
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6
Implementation
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Furthermore, the results of this project are discussed (page 
116) and recommendations (page 118) are given for the 
implementation of the results of this project and further 
projects within the Seamless Personal Mobility Lab. 

During the implementation phase, the roadmaps are 
validated with stakeholders and experts (page 110 - 
113). In addition to the visual and strategic roadmap an 
implementation cardset (page 115) is designed . 
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the passengers as well as the carriers, and can be used to 
persuade the carriers.

“I think this will certainly help us in the coming periods!” - 
Translink

This is a great comment to get. The focus of this project was 
on implementation, and hearing that the stakeholders can 
work with the deliverables is amazing!

“What is the impact of COVID-19 on the tariff system, is 
the end goal still the same?” - Rover

Although the COVID-19 measures are in the roadmap, they 
do not affect the envisioned ideal tariff system. However, 
they could influence the planning of for example the 
implementation of ABT. Currently, it is not clear to what 
matter the planning is influenced since it is hard to estimate 
when public transport will be used to the full capacity again, 
and what the financial effects of COVID-19 are.

“How do the horizons relate to your six (beautiful) 
personas?“ - DOVA

As explained in the previous chapter not every persona 
will benefit from every roadmap element. Within this report, 
and on the implementation cardset, it is indicated which 
personas the element fits best. For example, all personas 
are affected by the COVID-19 measures, but the MaaS pilots 
are especially interesting for the international and carefree 
traveller. 

“ Do you expect complete transparency from all parties 
and is it necessary to paint a realistic picture? “ - 9292

As can be seen, cooperation plays a major role in the 
roadmap. However, with the numerous parties involved 
and conflicting interest, cooperation will not immediately 
run smoothly. From a passenger perspective, however, it 
is of the utmost importance that the carriers, authorities 
and others involved cooperate to offer the passenger the 
ideal tariff system. The cooperation will evolve (from local to 
international travel products for example), and with a shared 
vision, compromises will be found. Here lies a role for the 
potential public transport authority as well. 

Stakeholder validation

The stakeholder validation was performed during the 
quarterly knowledge sharing session of the Seamless 
Personal Mobility Lab. During this session, all students taht 
are graduating within the lab had the opportunity to present 
their findings and process to the partners of the lab. 

This time partners from DOVA, CROW, Rover, Translink, 
9292 and the ministry of Infrastructure and Water 
management were present. 

During the session, a 10-minute presentation was given, 
with a focus on the future vision and roadmap horizons. After 
the presentation, the partners were asked to fill in a Google 
form to share their first thoughts and concerns considering 
the roadmap. Additionally, there was some time left for 
questions and answers. Figure 12 shows an impression of 
the knowledge sharing session. 

Google form
During the stakeholder validation, the focus was on the initial 
reaction of the lab partners. After presenting about the future 
vision and horizons they were presented with a Google 
form. This form showed an image of each horizon with the 
most important roadmap elements and asked the following 
question (per horizon): “What is your first impression about 
this horizon, and do you see any bottlenecks?”

Results
The results of this validation were predominantly positive. 
Although it was hard to tell the whole story in only 10 
minutes, the vision came across clearly and the partners 
were enthusiastic about learning more about the roadmap. 
Below a selection of comments/questions made in the 
Google form or during the questions and answers will be 
discussed. 

“SiCiCo would be nice, but there is resistance from 
carriers” - DOVA

During the context analysis, it was noticed that SiCiCo had 
been a bottleneck for quite some time already. Multiple 
scenarios are analyzed, but it still is not implemented in the 
system. However, a coherence between SiCiCo, ABT and 
the tariff system was found. The roadmap shows that SiCiCo 
and ABT can be implemented parallel. This report and the 
roadmap show the advantages of implementing SiCiCo, for 
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Figure 12: An impression of the knowledge sharing session. 
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Furthermore, it was noted that financials can be an 
enormous bottleneck when it comes to making changes in 
the system. 

“What is the business model like? Who gets the profit? 
Who makes the investments?” - Expert A

In addition to questions about investments and revenues, 
COVID-19 plays a role in the financial picture as well. 

“It is unclear whether the schedule for the introduction 
of ABT will be met, there may be a delay due to 
liquidity issues related to COVID-19. There is no formal 
confirmation of this yet, it is only rumoured”- Expert B

Current developments
In parallel to this project, a team consisting of authorities 
and carriers is working on a new product palette for public 
transport. The findings of this team overlap with the findings 
of this report. 

“The starting points for the new product range are: simple, 
fair and flexible” - Expert B

To simplify the product palette five product families were 
defined by the team. 

“The new product palette will consist of five product 
families: travelling on balance, graduated scale, 
purchased travel rights, capping and discount” - Expert B

Currently, the team is working with concepts. These 
concepts need to be tested and financial and technological 
scenarios need to be played out. 

“We are currently working on effect analysis of new 
concepts within the product range” - Expert B

Since the developments are still in a concept phase, this 
report and deliverables can be used as input. 

Expert validation

In addition to the stakeholder validation, the roadmaps were 
validated with two experts.  

Experts
Expert A is an assistant professor at the faculty of Industrial 
Design Engineering, TU Delft, with experience in the field of 
public transport. 

Expert B works at DOVA and is involved in the developments 
around new payment methods and tariff structures. 

Validation set-up 
The expert validation was done via video calls. The 
roadmaps were sent beforehand to give the experts some 
time to analyse them. During the conversation, the focus 
was on the first impression of the roadmaps and the 
possible bottlenecks. In addition, the current activities of the 
authorities and carriers concerning the tariff system were 
discussed. 

Results
Project deliverables
Firstly the project deliverables were talked about, and the 
initial reaction of the experts was asked. The results were 
perceived as intended and the reaction was positive and in 
line with the vision of the experts. 

“I think this is where it should go, but the challenge is 
mainly in how to get there” - Expert A

“We mainly focus on the fact that the new product palette 
must be transparent, clear and the passengers must 
receive a fair price that can be explained” - Expert B

The problem, bottlenecks and challenges
Secondly, the problem solved by this project, potential 
bottlenecks and challenges were discussed with the experts. 

One of the things that stood out is the overwhelming product 
offering of the current system, this is something that the 
team is currently working on and also can be seen in the 
roadmap. 

“The passengers are overwhelmed by the offering, there 
is too much to choose from, there are too many travel 
products” - Expert B
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Conclusion
The roadmaps were well received by the experts. Without 
additional explanation, the key message of the project came 
across clearly. 

The main bottleneck seems to be the finances. Questions 
arose on the topic of investments and revenues. This is 
a recurring problem when it comes to innovations in the 
field of public transport, for example with the (still not 
successful) implementation of SiCiCo. Due to the numerous 
stakeholders involved, and with that conflicting interests, it is 
hard to agree on the innovation and decide on a responsible 
party. 

The vision and roadmap proposed during this project form 
a great match with the current developments around new 
payment methods and tariff structures. For example, the 
terms “transparent, clear and fair” were mentioned, these 
terms fit this project well. 

Steps for implementation
One of the goals of this project was designing an 
implementable solution. To get to this implementation there 
are a couple challenges. The first one convincing the right 
people. It was mentioned by Expert A that to get the carriers 
to cooperate, the authorities need to be convinced first. 

“Innovation and optimization in the field of individual 
transport services or applications often comes from the 
carriers, but integration, how the system as a whole works 
and long-term investments, that are things the government 
has to decide, someone has to take control” - Expert A 

Furthermore, it is important to show the stakeholders the 
different options they have, and the consideration. 

“That is good to explain to the stakeholders, it is either 
giving a lot of feedback and explaining it or simplifying it 
very much” - Expert A

To conclude the role of a design project within a complex 
context such as public transport was discussed, and it 
was mentioned that even if a small part of this project gets 
implemented a huge step is made. 

“It is a push in the right direction, and that is a lot if you 
achieve that. Just because you are so realistic, that 
you understand well what is going on, there is a greater 
chance that what you propose will be taken along.” - 
Expert A
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Implementation cardset

To foster implementation of the roadmaps, an 
implementation cardset was designed. The cardset exist out 
of 33 cards: 1 instruction card, 26 roadmap element cards 
and 6 need-based persona cards. 

Each roadmap element card shows the letter it connects to 
on the strategic roadmap, an indication of the horizon the 
element fits in, a short description of the element and shows 
which need-based persona(s) match this element. Figure 13 
indicates the parts of the roadmap element cards. 

The need-based persona cards give a description of the 
personas and their needs for public transport. The cards also 
include a visual of the personas and the icon that is used to 
indicate the personas on the roadmap element cards. Figure 
14 shows the parts of the need-based persona cards. 

How to use
The implementation cardset can be used in addition to the 
strategic (and visual) roadmap, individually or together with 
colleagues and/or stakeholders. The physical form of the 
cardset makes that it is easy to interact with. When the 
implementation cardset and strategic roadmap are used 
together a complete understanding of the roadmap can be 
formed, and since each roadmap element has its own card it 
is easy to lay them together and start a conversation.

The roadmap element cards can also be combined with 
the matching need-based persona cards. An example of a 
combination of cards can be seen in figure 15. 

Figure 13: Roadmap element card

Figure 14: Need-based persona card

Figure 15: Matching roadmap element and need-based 
persona cards
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was designed. The deliverables (roadmaps and cardset) 
were made tangible on purpose, this way they can be 
showcased to the stakeholders.

Limitations
This project is executed from a user-perspective, this means 
that not all stakeholder requirements are taken into account. 
The concepts demands the stakeholders to cooperate, 
and conflicting interests are likely to come into play. But 
ultimately a system better adjusted to the passenger will 
work to the advantage of the stakeholders as well.
  
Additionally, this project was executed with a design 
perspective, creating a vision and general steps towards this 
vision. Details like finances and technology requirements 
were not taken into account. To implement the concept these 
details need to be worked out. 

Furthermore, stakeholder and expert validation were 
conducted, but to a limited extend. It would be interesting to 
sit down with different stakeholders/experts and discuss the 
possibilities and bottlenecks of the design. 

However, even though this project has some limitations, 
it can inspire the stakeholders to make the Dutch public 
transport tariff system more passenger-oriented. And even 
if only a part of the concept gets implemented, a huge 
accomplishment is achieved. 

Conclusion
The goal of this project was to develop a user-centred 
solution to improve the experience of the traveller concerning 
the tariff system of the Dutch public transport, and other 
forms of shared transport. The aim was to design a solution 
consisting of short- and long-term developments and to 
combine the future vision and steps towards this vision in a 
roadmap. 

In order to reach this goal the project was executed in 
four phases: inspiration, ideation, conceptualization and 
implementation. 

Inspiration
During the first phase, inspiration, the context analysis and 
international benchmarking executed during the research 
elective were complemented with user research. These 

Conclusion and discussion

In this chapter, the results and the limitations of the project 
will be discussed. The design brief will be looked at in order 
to see if the formulated goal has been reached. 

Discussion
The focus of this project was on user-centredness (designing 
for the passenger) and implementation. Here these two 
factors will be discussed.

User-centredness
During the whole project the user, in this case the (potential) 
public transport passenger, was kept in mind. During the 
inspiration, interviews and questionnaires were conducted 
with Dutch and international passengers to uncover their 
needs and values. From these insights, the need-based 
personas were created. 

Within the ideation phase, the need-based personas were 
used to design from a user-centred perspective. 

Finally, during the conceptualization phase, the roadmap 
elements were designed in a way that fits the user needs 
and serves the different need-based personas. 

This user-centred approach is important to make sure 
the tariff system is adopted to the user needs and values, 
instead of requirements from carriers or authorities. When 
the system is better adjusted to the passengers, it is 
expected that public transport will be used more, and with 
this result in advantages for the carriers and authorities as 
well. 

Implementation
Next to user-centredness implementation was an important 
factor during this project. Within the context of public 
transport a lot is changing, carriers and authorities are 
working on a new payment system, and with this rethinking 
the product offering. 

This makes that the timing of this project is ideal, there is 
still room for input and adjustments, and the stakeholders 
can use the outcome of this project as input for their own 
projects. 

To foster this implementation the concept was validated with 
stakeholders and experts, and the implementation cardset 
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To conclude, during this project a strategic roadmap, visual 
roadmap and implementation cardset were designed 
and created. Within the roadmaps short- and long term 
developments are defined to lead towards the ideal 
passenger oriented public transport tariff system where 
passengers are confident about and in control of their 
spendings on public transport. The roadmaps, combined 
with the implementation cardset, offer a user-centred 
solution and are a great source of inspiration for the current 
developments within public transport. 

three parts were used to gather user needs and values. 
These needs and values are combined into an overview, and 
additionally, need-based personas were composed. 

Ideation
The second phase was started with forming the future vision, 
this vision is the following: 

In the future, all passengers should be confident about and 
in control of their spendings on public transport. Therefore 
there should be a unified and transparent tariff system that 
is adopted by all carriers. Additionally, carriers and other 
mobility providers should cooperate to offer the passenger 
personalized and all-inclusive travel products for the best 
price. 

With the user needs and values, need-based personas and 
future vision two creative sessions were held to generate 
ideas and input for the roadmap.

Conceptualization
During the third phase, conceptualization, the strategic 
roadmap was designed. This roadmap consists out of 26 
roadmap elements and works towards the future vision. In 
addition to the strategic roadmap a visual roadmap was 
created, this visual roadmap gives a quick and easy to 
understand overview of the road ahead.

Implementation
The fourth and final phase of this project is the 
implementation phase. Since the subject of this project is so 
relevant, implementation played an important role. To ensure 
implementation validation with stakeholders and experts 
was executed. Furthermore, an implementation cardset was 
created to support the strategic roadmap.



118

be hard to make. As mentioned in the roadmap a public 
transport authority can resolve these issues by enforcing 
cooperation en mediating between stakeholders. 

Development teams new payment methods 
and tariff structure
Within DOVA development teams are working on the 
new payment methods and tariff structure that will be 
implemented in 2023. These teams can use this project (and 
deliverables) as a great source of inspiration. The project 
offers a user-centred approach to the problem and shows 
the teams a new perspective.

Future (graduation) projects
This project was executed within the Seamless Personal 
Mobility Lab, within this lab there is room for new 
(graduation) projects to be executed. Since the roadmap 
explains numerous elements on a general level, there is an 
opportunity to dive into one (or more) of these elements and 
detail them. 

Examples of elements suitable for such a project are digital 
ticketing (D), personal travel history (E), MaaS plans (O) and 
decision support system (R). Where digital ticketing and the 
personal travel history can be developed by the carriers, it is 
advised to have the decision support system developed by a 
third party. 

At the moment two graduation possibilities related to the 
above-mentioned elements are already defined within the 
lab, namely: travelling on public transport with QR / barcode, 
and designing a decision support system. 

Recommendations

Further development
During this project, a future vision for a passenger-oriented 
public transport tariff system is created, as well as the steps 
towards this vision in the form of a roadmap. However, 
before the results of this project can be implemented some 
additional steps need to be taken. 

Staying passenger-oriented
This project was executed from a user-centred perspective. 
The context analysis, international benchmarking and user 
research were used to distil user needs and values, which 
were then used to design with. 

The user needs and values derived from the research during 
this project are focussed on the tariff system and offering of 
travel products. However, user needs and values on other 
topics related to public transport can be found, such as the 
development of account-based ticketing. It is advised to the 
public transportation stakeholders to keep a passenger-
oriented approach in future projects/developments to make 
sure all user needs are accounted for, and user values 
remain intact.  

Detailing the roadmap elements
The deliverables of this project are the strategic roadmap, 
visual roadmap and implementation cardset. The strategic 
roadmap consists out of 26 roadmap elements, a description 
of these elements can be found in this report and on the 
cardset. However, these elements are not completely 
detailed and there is still room for interpretation. 

Before implementing these elements, they have to be 
further detailed. In addition to the user needs and values, 
the wished and requirements of the public transportation 
stakeholders need to be taken into account. 

Technical requirements and finances
As mentioned before this project was executed from a 
design perspective, creating a vision and general steps 
towards this vision. To implement elements from the concept 
the details like finances and technology requirements need 
to be worked out. It is important that clear agreements are 
made regarding investments and revenues. Due to the 
numerous stakeholders involved these agreements can 
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7
Reflection
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With the help of friends with experience on the topic, 
I designed a complete session and even had twelve 
participants to help me out. Unfortunately, the session was 
planned in the first week of the intelligent lockdown, and 
could not be executed. 

I managed to turn parts of the session into a digital session, 
and still got great results, but it is a pity that I did not have 
the change to organize a “real” creative session during my 
graduation project. 

I learned other skills as well, for example using photoshop. 
I asked Martha to help me out with the visual roadmap and 
need-based persona illustrations. While working together on 
the roadmap (figure 15) I started understanding the program 
better myself, and I am proud to say that the roadmap 
became a collaborative piece, instead of a drawing someone 
else made for me. In future projects, I will for sure use my 
new photoshop skills to my advantage. 
 
Focus on implementation
In my graduation proposal, I stated that I did not want to 
design a pink glittery cloud. During this project, I had a 
focus on implementation. To foster the implementation of my 
project I have validated the roadmaps with the stakeholders 
and created an implementation cardset to go with these 
roadmaps. I am aware that my graduation project can not be 
placed into the real world one on one, but I am certain that 
there are parts of my design that can be implemented. 

In this reflection, I will look back on the personal objectives 
as stated in my graduation proposal (Appendix A) and reflect 
on the parts that stood out to me the most. In addition, I will 
reflect on graduating during a pandemic.

Stakeholder management
The context I graduated in has a great number of 
stakeholders, and as expected it was a challenge to keep 
all these stakeholders involved. Luckily, there were two 
knowledge sharing sessions during my graduation during 
which I could present my findings to the parties connected 
to the Expertisecentre, which are the stakeholders as well. 
During these sessions, the partners provided me with 
feedback and questions which I used as input for the project. 
Furthermore, I spoke to some of the partners individually. 

Dealing with this amount of stakeholders was completely 
new for me, but it was interesting to be able to dive into 
the context like this. Especially with my project being so 
close to the current developments it really feels like I have 
contributed something. 

Practise skills
During my Masters, I have been in a couple of creative 
sessions as a participant, and have seen how they can 
generate numerous ideas or even a new perspective on a 
project. Therefore, I intended to organise a creative session 
of my own. 

Figure 16: Working on my photoshop skills
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Digital cooperation
Since face-to-face cooperation was not possible anymore, I 
had to find new, digital ways to cooperate. Coach meetings 
were held via Skype, weekly Lab meetings via Zoom, and 
brainstorming was done with the use of Miro.

Although working via all these digital tools is not ideal, 
especially if you are used to the face-to-face way, there 
are some advantages as well. For example with the digital 
brainstorms, since the participants could stay at home and 
join digitally it was much easier to find participants and a 
timeslot that suited all. I also noticed that since everyone 
was staying at home (and probably bored), and thus had 
enough time and were not in a rush, reactions to for example 
the friendships booklet and statements were very elaborate.

I also studied together with other graduate students, digitally. 
For this, we used Zoom and just left the meeting open while 
working on our own project. When there was a question or 
just a random comment, it was easy to unmute and talk for a 
few minutes, simulating working together at the faculty. 

Conclusion
To conclude I can say I learned a lot. I got to work within 
a complex multi-stakeholder environment, I have learned 
practical skills such as photoshop and using digital 
brainstorming tools, but I also got to know myself and my 
process better by being forced to work at home. I am sure 
that I can, and will, use this knowledge and new tools to 
tackle future challenges. 

Graduating during COVID-19
I have started my graduation project in January, working at 
the faculty, but unfortunately, I had to continue working from 
home due to the intelligent lockdown. 

Working from home
Working from home took some time to get adjusted to. I live 
in a student house where we do not have a common room, 
so working from home form me meant working from my 
bedroom. At first, I did not even have a desk to work at. 

Working from home also meant that I had to build a new 
routine, divide my day into “work hours” and “free hours”. 
When all activities need to happen in the same surroundings, 
it can be tough to keep this separated. Buying a desk to 
work on, and with this creating a little study corner in my 
room helped a lot. With this designated study area it became 
easier to separate study and leisure activities. 

I had to get used to a new concept of productivity. When 
studying at the faculty from, let’s say, 9:00 till 17:00, I could 
feel like I had a great productive study day. While in the 
meantime, I had multiple coffee breaks, had lunch with 
friends and talked to the other students in the graduation 
office. On days like these, I achieved a lot, but I did not work 
the full eight hours. While, when working from home, I felt 
like I had to be productive the whole time. Since there were 
no unconscious breaks (like a cup of coffee with a friend), 
I had to learn to create these breaks myself and to be less 
harsh on myself when I was not constantly productive.  

Lastly, working from home also meant less social contact, 
and with that less peer-to-peer feedback. In a normal 
situation, working at the faculty, it is easy to show something 
to a fellow student, and get some feedback on it. When 
working at home, the already individual graduation project 
becomes even more individual. Luckily my roommate has 
studied Strategic Product Design as well, and she was able 
to provide me with the necessary peer-to-peer feedback.
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Initials & Name Student number

IDE TU Delft - E&SA Department /// Graduation project brief  & study overview /// 2018-01 v30 Page 3 of 7

Please state the title of your graduation project (above) and the start date and end date (below). Keep the title compact and simple.  
Do not use abbreviations. The remainder of this document allows you to define and clarify your graduation project. 

project title

INTRODUCTION **
Please describe, the context of your project, and address the main stakeholders (interests) within this context in a concise yet 
complete manner. Who are involved, what do they value and how do they currently operate within the given context? What are the 
main opportunities and limitations you are currently aware of (cultural- and social norms, resources (time, money,...), technology, ...). 

space available for images / figures on next page

start date - - end date- -

Passenger-oriented Public Transport Tariff System

20 01 2020 22 06 2020

The current public Dutch transport tariff system is complex and hard to understand for the traveller. It is assumed that 
travellers feel like they are not getting the “best price”, but do not have the means to validate this. Furthermore, there is 
a large offer of tickets and subscriptions available which can lead to insecurity for the traveller.  
 
The Dutch public transport is provided by several public transport operators and organized in a decentralized manner. 
The OV-chipcard is the main payment method within the system. The current tariff system of the Dutch public 
transport works with a starting rate and a kilometer rate. The starting rate is determined nationally, while the kilometer 
rate differs per region and/or operator.  
 
There are some changes to happen within the landscape of Dutch public transport. Within the coming years, the 
OV-chipcard will be replaced with a new system with which the price calculations will happen in a back office instead 
of at the card readers  (NOVB, 2018). The new system spoken about is called Account-Based Ticketing (ABT). Currently, 
the Dutch public transport makes use of Card-Based Ticketing (CBT). The introduction of this new system also creates a 
great moment to revise the tariff system. 
 
In addition, multiple new forms of (shared) mobility are appearing which, together with the current public transport, 
create a Mobility as a Service (MaaS) landscape. The first levels of MaaS integration are the integration of information 
(level 1) and the integration of booking & payment (level 2) (Sochor et al., 2018). This implies that to make the 
integration of public transport and MaaS a possibility these are interesting areas to look at, thus making the revision of 
the public transport tariff system a logical point to start.  
 
This graduation project is one of the projects executed within the Seamless Mobility Lab of the faculty of Industrial 
Design Engineering. Within the lab eight partners actively participate, an overview of these partners can be found in 
figure 1. During this project the partners will be involved in the process, since they are the stakeholders of the project. 
This also means that stakeholder management will be a large part of this project.  
 
Furthermore, this graduation project is preceded by a research project. Within this research project, an international 
benchmark is conducted to map the pros and cons of different public transport tariff systems. During this benchmark 
the different systems are compared on, among others, price awareness, transparency, ticketing & pricing. The 
benchmark is conducted in Antwerp, South Tyrol (Bolzano), London, and Helsinki (Taylor Parkins, 2019).  
 
NOVB. (2018). De reiziger centraal—Manifest van de consumentenorganisaties in het NOVB over de ontwikkeling van 
OV-betalen. 
Sochor, J., Arby, H., Karlsson, I. C. M., & Sarasini, S. (2018). A topological approach to Mobility as a Service: A proposed 
tool for understanding requirements and effects, and for aiding the integration of societal goals. Research in 
Transportation Business & Management, 27, 3–14. https://doi.org/10.1016/j.rtbm.2018.12.003 
Taylor Parkins, E. (2019). Passenger-oriented Public Transport Tariff System - Analysis report.  
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PROBLEM DEFINITION  **
Limit and define the scope and solution space of your project to one that is manageable within one Master Graduation Project of 30 
EC (= 20 full time weeks or 100 working days) and clearly indicate what issue(s) should be addressed in this project.

ASSIGNMENT **
State in 2 or 3 sentences what you are going to research, design, create and / or generate, that will solve (part of) the issue(s) pointed 
out in “problem definition”. Then illustrate this assignment by indicating what kind of solution you expect and / or aim to deliver, for 
instance: a product, a product-service combination, a strategy illustrated through product or product-service combination ideas, ... . In 
case of a Specialisation and/or Annotation, make sure the assignment reflects this/these.

During this project, the focus is on the Dutch public transport system as it is organized at the moment. The public 
transport system in the Netherlands is the only one worldwide that is organized nationally, and thus this project will 
also focus on the system on a national level. The tariff system spoken about is that of the public transport in general, 
the specific products/subscriptions of single providers will not be looked at.  
 
In addition to the current public transport modalities other forms of shared transport will also be taken into account. 
With the developments towards Mobility as a Service these forms of transportation will most likely be added to the 
current public transport system. This also implies that the tariff system of the public transport should be capable of 
adapting to these additions.  
 

Creating a roadmap to implement the ideal passenger-oriented tariff system for public (and shared) transport in the 
Netherlands. 

The goal of this project is to develop a user-centred solution to improve the experience of the traveller concerning the 
tariff system of the Dutch public transport, and other forms of shared transport. The solution will consist of changes in 
the tariff system and/or a decision support system and will consist of short- and long-term developments. The future 
vision (ideal passenger-oriented tariff system) and steps towards this vision will be combined into a roadmap.  
 
Vision 
A tariff system for the Dutch public (and shared) transport that is easy to understand and gives the traveller insight into 
and confidence about their travel costs, travel products and subscriptions.  
 
Mission 
Improve the experience of travellers when looking for price information and/or deciding on a travel 
product/subscription by developing a user-centred solution that gives travellers insight into and confidence about 
their travel costs. 
 

Taylor ParkinsE. 4205855
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PLANNING AND APPROACH **
Include a Gantt Chart (replace the example below - more examples can be found in Manual 2) that shows the different phases of your 
project, deliverables you have in mind, meetings, and how you plan to spend your time. Please note that all activities should fit within 
the given net time of 30 EC = 20 full time weeks or 100 working days, and your planning should include a kick-off meeting, mid-term 
meeting, green light meeting and graduation ceremony. Illustrate your Gantt Chart by, for instance, explaining your approach, and 
please indicate periods of part-time activities and/or periods of not spending time on your graduation project, if any, for instance 
because of holidays or parallel activities. 

start date - - end date- -20 1 2020 22 6 2020

This project will consist of three phases, based on the Human-centered design approach of IDEO (IDEO, 2015). After 
completing these three phases the green light meeting will take place and the remaining weeks will be used to finalize 
the graduation project, deliverables, and presentation. In addition to the three phases described by IDEO, I will use 
some of the roadmapping techniques (Simonse, 2017). 
 
1. Inspiration 
During this first phase, I will get to understand the target audience. This will be done by further analyzing the insights 
found during the research elective, and conducting additional interviews with users and experts 
 
2. Ideation 
With the insights from the research elective and the inspiration phase, I will start ideation in this second phase. 
Requirements and wishes will be formulated, and a future vision will be formed. With the use of time pacing the 
different elements can be put on a roadmap.  
 
3. Implementation 
The focus of the final phase is on implementation and feasibility. The complete roadmap will be put together, showing 
all elements on a timeline. The concept will be validated with users and experts to maximize impact. 
  
 
IDEO (Ed.). (2015). The field guide to human-centered design: Design kit (1st. ed). IDEO. 
Simonse, L. W. L. (2017). Design roadmapping (J. Whelton, Ed.). Bis Publishers.

Taylor ParkinsE. 4205855
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MOTIVATION AND PERSONAL AMBITIONS
Explain why you set up this project, what competences you want to prove and learn. For example: acquired competences from your 
MSc programme, the elective semester, extra-curricular activities (etc.) and point out the competences you have yet developed. 
Optionally, describe which personal learning ambitions you explicitly want to address in this project, on top of the learning objectives 
of the Graduation Project, such as: in depth knowledge a on specific subject, broadening your competences or experimenting with a 
specific tool and/or methodology, ... . Stick to no more than five ambitions.

FINAL COMMENTS
In case your project brief needs final comments, please add any information you think is relevant. 

As a strategic product designer, I have always had the opinion that the human factor should not be forgotten. During 
this project, the human/passenger is the central point, since the project aims to find a passenger-oriented public 
transport tariff system. In addition this project as a focus on stakeholder management and implementation, two other 
factors that I find very important.  
  
 
During this project, there are three focus points for me.  
 
Firstly, this project is high in stakeholders, making stakeholder management very important. It is gonna be a challenge 
to keep all these stakeholders involved and happy, but in the meantime, they are a huge source of information, which I 
certainly plan to use! 
 
Furthermore, I want to try out some new techniques (such as creative sessions) and practice with the ones I already 
know (for example: roadmapping). During my masters I’ve been in a couple of creative sessions as a participant, and 
have seen how they can really offer lots of ideas or even a new perspective on a project, however, I’ve never organized 
one myself, yet. I’ve learned the roadmapping techniques during the roadmapping course, and used some of them 
during the Design Strategy Project. I think roadmapping fits well with the objective of this project, and thus want to 
dive into the techniques again.  
 
Lastly, I don’t want to design a pink glittery cloud. I’m aware that a graduation project can’t be placed into the real 
world 1:1, but I would like my project to have some parts that can be taken into practice. Since this project will be 
executed in close relationships with the stakeholders, this should be possible. To help make this goal a reality, the 
implementation phase of the project has the emphasis.  

This graduation project is part of the Seamless Mobility Lab of the faculty of Industrial Design Engineering. 

Taylor ParkinsE. 4205855
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Regionaal openbaar vervoer per 1 januari 2020

Stand aanbestedingen    per 1 januari 2020

Aanbestedingskalender    stand per 1 januari 2020

Regionale treindiensten/Ov over water
stand per 1 januari 2020   

Ov-autoriteiten
per 1 januari 2020

Zero-emissiebussen    
per 1 januari 2020

OV-Klantenbarometer    2018

Ov rijdt op basis van een

Europees aanbestede concessie

Ov rijdt op basis van een

derde aanbesteding

Ov-concessie is

onderhands gegund

Ov rijdt op basis van een

tweede aanbesteding

Gunningen in 2019

Agenda 2020

Arriva

NS/Abellio

Connexxion

Keolis Nederlan d

Aquabus

RET

Hermes

W

Qbuzz

esterschelde Ferry BV

Vervoer-/Metropoolregio

Provinci e

Amsterdam
bus 7,6
tram 7,7
metro 7,7

Arnhem
trolleybus 7,8

Rotterdam
bus 7,7
tram 7,9
metro, RandstadRail 7,7
Den Haag
bus 7,9
tram 7,9

Gegund in 2019

Airportshuttle Lelystad-Station –

Lelystad Terminal

5 maart

IJssel Vecht

24 september

11

1

3

15

17

14

8

12

12

18

16

19

20

15

3

3

2

2

6

6

7

3

9

10

5

4

30

30

30

30

25/26

28
28

27

24

24
21

22/23

10

34

33

31

32

13

29

166

0
8

4515

87

116

68
88

0
55

95

27

7,6
7,8

7,8

8,4

8,4

8,4

8,4

7,9

7,9

7,7

7,7

7,7

7,8

7,7

7,6

7,6

7,9

7,9

7,8

7,6

7,6

7,5

7,4

7,6

8,2

7,9

7,8

7,8
7,8

7,9

7,9

7,6

7,7

7,7

7,8

7,6

7,8

7,5

7,5

7,8

7,8

7,6

7,5

7,9

7,6

7,6

7,6
7,6

7,6

7,5

7,8

7,7

7,2

8,5

7,6

7,5

7,7

7,4

7,4

7,8

7,7

7,7

Concessies en -contracten geldend op 1 januari 2020       

De vervoerbedrijven en hun concessies
per 1 januari 2020

Arriva

Connexxion

Hermes

Qbuzz

EBS

Keolis Nederland

GVB

HTM

RET

1 GD-concessie

 15.12.2019 – 08.12.2029

2  Noord- en Zuidwest-Fryslân en 

Schiermonnikoog

 09.12.2012 – 10.12.2022 (v)

3 Zuidoost-Fryslân, Vlieland,

 Terschelling, Ameland

 11.12.2016 – 10.12.2022 (v)

4  Midden-Overijssel

 29.08.2010 – 12.12.2020 (vv)

5 Twente

 08.12.2013 – 09.12.2023

6  IJsselmond 2014-2023

 08.12.2013 – 09.12.2023

7 Stadsvervoer Lelystad

 04.09.2011 – 11.12.2021

8  Busvervoer Almere

 10.12.2017 – 11.12.2027

9  Veluwe

 12.12.2010 – 12.12.2020 (v)

10  Achterhoek Rivierenland

 12.12.2010 – 13.12.2025 (v) 

11 Concessie Arnhem Nijmegen

 09.12.2012 – 10.12.2022 (-2)

12  Provincie Utrecht

 11.12.2016 – 09.12.2023

13 Tram en Bus Regio Utrecht

 08.12.2013 – 09.12.2023

14  Gooi en Vechtstreek

 17.07.2011 – 03.07.2021 (v)

15 Noord-Holland Noord

 01.07.2018 – 30.06.2028

16  Haarlem/IJmond

 03.09.2017 – 04.09.2027

17 Waterland

 11.12.2011 – 11.12.2021 (v)

18  Zaanstreek

 12.12.2010 – 11.12.2021 (v)

19  Concessie Amsterdam

 01.01.2014 – 14.12.2024

20  Amstelland-Meerlanden

 10.12.2017 – 11.12.2032 (v)

21  Zuid-Holland Noord

 09.12.2012 – 10.12.2022 (v)  

22  Bus Haaglanden Stad

 15.12.2019 – 09.12.2034

23  Concessie Rail Haaglanden

 11.12.2016 – 13.12.2031 (v)

24  Regionaal busvervoer Haaglanden

 25.08.2019 – 07.12.2030

25  Concessie Rail Rotterdam

 11.12.2016 – 14.12.2030 (v)

26  Bus Rotterdam e.o.

 15.12.2019 – 09.12.2034

27  Voorne-Putten en Rozenburg

 09.12.2018 – 09.12.2028

28  Hoeksche Waard/Goeree Overflakkee

 13.12.2015 – 09.12.2023 (+2)

29  Drechtsteden-Molenlanden-

 Gorinchem

 09.12.2018 – 12.12.2026 (+2, +5)

30  Zeeland

 14.12.2014 – 14.12.2024

31 West-Brabant  

 14.12.2014 – 10.12.2022

32  Oost-Brabant

 14.12.2014 – 14.12.2024

33  Zuidoost-Brabant

 11.12.2016 – 12.12.2026

34  Limburg

 11.12.2016 – 13.12.2031

Lijnconcessies

A Noordelijke treindiensten Groningen

 en Fryslân

 11.12.2005 – 12.12.2020

B  Treindienst Zwolle-Kampen

 10.12.2017 – 11.12.2032

C  Treindienst Zwolle-Enschede

 10.12.2017 – 11.12.2032

D  Vechtdallijnen

 09.12.2012 – 12.12.2027

E  Treindienst Valleilijn

 10.12.2006 – 11.12.2021

F Treindienst Alphen aan den Rijn-

 Gouda 2016

 11.12.2016 – 14.12.2031

G  Parkshuttle Rivium

 09.12 2018 – 10.12.2033 

Lijnovereenkomsten

I  Veerdiensten Rotterdam-Drechtsteden  

01.01.2010 – 31.12.2021

II  Fast Ferry Vlissingen-Breskens

 01.04.2019 – 31.12.2023

III  Fast Ferry Hoek van Holland-Maasvlakte

 01.03.2008 – 31.12.2020 (v)

v = concessie is verlengd  

+x  = optie voor verlenging met x jaar

Ov-aanbod naar eigenaar
per 1 januari 2020

Busitalia (FS Italiane)

Deutsche Bahn

Transdev

Keolis

Egged Group

Gemeenten

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

7,3

7,3 Beoordelingscijfer gebie d

Beoordelingscijfer lijn(en)

Onderzoeksgebied met meerdere 
vervoersmodaliteiten (zie tabel)

6

7

7,5

8

9

7,3

7,3 Beoordelingscijfer gebied

Beoordelingscijfer lijn(en)

Onderzoeksgebied met meerdere 
vervoersmodaliteiten (zie tabel)

Cursief: aantal zero-emissiebussen

Aandeel ZE in het wagenpark

B. Overview concessions 2020
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C. Original set-up session 1



141

D. Friendships booklet
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Mijn ervaring met het Nederlandse OV tariefsysteem in 3 woorden:
________________ , ________________ & ________________

Betalen voor het OV doe ik met: anonieme OV chipkaart | persoonlijke 
OV chipkaart | losse kaartjes | anders, namelijk: 

Ik heb een abonnement of ander reisproduct, namelijk: 

Dit abonnement/reisproduct heb ik gekozen omdat:

Mijn grootste wens voor een nieuw OV tariefsysteem:

Dit vind ik echt raar aan het Nederlandse OV tariefsysteem:

Het huidige OV tarief systeem geef ik een: 

Een positief punt van het OV 
tariefsysteem:

& een negatief punt van het OV 
tariefsysteem:

Daluren korting (kado van NS voor afgestudeerden)

Ik nu de volle prijs moet betalen. Dit is een groot contrast met toen ik nog wel student was. Daarnaast 
heb ik nog geen baan die evt. reiskosten vergoeden.

Als je wilt weten hoeveel iets kost, kan je het 
altijd vinden.

Het is prijzig en onopvallend als je 'snel' wilt 
reizen. Je checkt snel in en uit zonder te kijken 
hoeveel je eigenlijk hebt betaald voor die 
specifieke rit.

Je checkt snel in en uit (dat is goed), maar hoeveel je betaald is onduidelijk. Je moet snel lezen, terwijl 
je al bent uitgestapt of door de poortjes bent gelopen.

Gratis reizen ;-). Een manier waarbij je bewuster wordt van de prijs van je rit tijdens het reizen. Nu 
check je dus snel in en uit en heb je eigenlijk niet echt door wat je betaalt.

6

Prijzig Onopvallend Onduidelijkheid in opbouw
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E. Statements

Wat betreft reisproducten..

Heb ik geen idee 
welk reisproduct 
ik moet kiezen

Weet ik precies 
welk reisproduct bij 

mijn situatie past

Argumentatie:

Mijn route en/of gebruikte modaliteit kies ik op basis van..

Prijs van de reis Tijdsduur van de reis

Argumentatie:

Ik heb het gevoel dat ik voor mijn reizen met het OV.. 

Te weinig betaal Te veel betaal

Argumentatie:

Ik voel mij .. over mijn reiskosten in het OV

Onzeker Zeker / zelfverzekerd

Argumentatie:

De OV-chipkaart vind ik een prettige manier van betalen voor het OV..

Nee, ik zou het liefst 
op een andere 
manier betalen

Ja, heel prettig

Argumentatie:

De informatievoorziening rondom tarieven in het Nederlandse OV is.. 

Incompleet, 
moeilijk te vinden 
en onduidelijk

Compleet, 
goed vindbaar 

en duidelijk

Argumentatie:

Het huidige systeem

Het overzicht aan reisproducten en de details ervan vind ik duidelijk aangegeven op de website. Dit geldt wel alleen voor de NS treinen. Ik zou niet 
weten of er ook reisproducten zijn voor tram, metro of bus. Of voor Arriva, RET, etc.

Er staat niet op de website van NS of 9292 hoe de prijs van een rit is opgebouwd. Ik denk dat het wel te vinden is op een website, maar dan moet 
je er actief naar zoeken of Googlen.

Nu ik geen studenten OV meer heb, neem ik de prijs ook mee in mijn keuze. Maar vaak ligt het ook aan of ik ergens op een bepaalde tijd moet zijn 
of dat de aankomsttijd flexibel is. Voor een dagje shoppen kies ik liever een langere reistijd maar goedkoper tarief dan wanneer ik ergens een 
sollicitatiegesprek heb.

Eerlijk gezegd zou ik niet goed weten wat te veel of te weinig is. Het is prijzig, ja. Maar dat weet ik omdat andere landen goedkoper zijn. Ook als 
student reisde ik voordeliger of zelfs gratis. Daarom heb ik nu het gevoel dat ik nu 'te veel' betaal, terwijl dat eigenlijk de normale prijs is. Dus voor 
mijn gevoel betaal ik wel 'te veel', maar ik ben eraan gewend.

Ik weet dat ik betaal als ik met het OV reis en maak die keuze ook bewust. Daar ben ik dan zeker en zelfverzekerd over. Maar ik moet vaak wel 
geld op mijn OV chipkaart zetten, omdat het weer op is. Wanneer dat punt komt, dan ben ik wel wat onzekerder over mijn reiskosten, omdat ik dan 
weer geld erop moet zetten en besef dat het reizen prijzig is.

De OV chipkaart vind ik erg fijn! Het is simpel en gemakkeljk. Wel weer een extra pasje, maar dat vind ik niet erg. Als ik die kaart kwijt raak, heb ik 
altijd nog mn pinpas om een los kaartje te kopen. Stel OV en pinpas zit in 1 kaart, dan wordt dit erg lastig (ook al kan je nu met je telefoon betalen). 
Maar dat opladen vind ik wel een ding, want het komt altijd onverwachts en vaak als je haast hebt om de trein, tram, metro of bus te halen.
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Ik heb het meeste vertrouwen in deze manier van in- en uitchecken..

In- en uitchecken bij 
elke vervoersmiddel 
dat wordt gebruikt

Helemaal niet in- of uitchecken, 
mijn route wordt bepaald met 

behulp van GPS

Argumentatie:

Korting in de daluren.. 

Moet alleen beschikbaar zijn als abon-
nement, je betaald extra om hier 
gebruik van te maken

Zou standaard toege-
past moeten worden 

voor elke reiziger

Argumentatie:

Tijdens mijn reis met het openbaar vervoer wil ik.. 

Anoniem blijven Van zo veel mogelijk 
gepersonaliseerde opties 

gebruik maken

Argumentatie:

Het tariefsysteem zou de frequente reiziger financieel gezien tegemoet moeten komen.. 

Oneens Eens

Argumentatie:

De prijs van een ritje met de bus..

Moet vast staan, 
onafhankelijk van 
de gereisde afstand

Moet berekend 
worden op basis van 
de gereisde afstand

Argumentatie:

Het systeem van de toekomst

Dit lijkt mij de prettigste manier van betalen in het openbaar vervoer..

Transaction-based
Elk ritje wordt afzonderlijk 
betaald

Post-paid
Reizen op rekening

Argumentatie:

Prepaid
Reizen op saldo

Sowieso zelf in- en uitchecken. Dit geeft mij de controle over waar ik in- en uitstap en ook echt betaal voor dat stukje. GPS vind ik niet betrouwbaar 
op dit moment en dan moet ik de controle uit handen geven voor iets waarvoor ik betaal. Dit vind ik geen fijn idee. Genoeg ervaringen gehad dat de 
GPS van mijn telefoon niet correct is of niet kan 'verbinden' en denkt dat ik op een totaal andere plek ben. Daarbij kan ook je telefoon uitvallen.

Een ritje met de bus (of andere modaliteit) moet vast staan, onafhankelijk van de gereisde afstand. Hierdoor betaal je elke keer hetzelfde bedrag 
voor hetzelfde ritje dat je maakt. Zo weet je waar je aan toe bent, zeker als je dat ritje elke dag maakt. Wel vind ik dat alle modaliteiten dezelfde 
tariefopbouw moet hebben.

Door het via transaction-based te doen, krijg je meer inzicht in hoeveel je daadwerkelijk betaalt voor een ritje. Daarnaast is het wel heel onhandig 
om voor elk ritje geld op je OV chipkaart te zetten. Dus om eerst saldo erop te zetten of dat het op een andere manier gedaan wordt, is wel zo 
handig. Misschien dan toch pinpas en OV in 1..?

Zeker om te stimuleren dat reizigers buiten de spits reizen! Dit voorkomt dus ook dat het tijdens de spitsuren achtelijk druk is in het OV. 
Uitgezonderd van de reizigers die een business card hebben.. Deze zullen alsnog in de spits reizen. Net zoals studenten.

Ik deel niet graag mijn prive gegevens. Maar als ik een bepaald ritje elke dag maak (voor werk, school, ...) dan zou een gepersonaliseerde optie 
top zijn. Je krijgt bijvoorbeeld korting op dat specifieke ritje. Nu heb je traject-vrij bijvoorbeeld, maar dit kan ook automatisch gedaan worden. Dat je 
bijvoorbeeld korting krijgt op een traject dat je vaak reist, maar wel in de daluren. Zoiets.

Mee eens. Maar wel met regels. Dus niet dat je in de spits met korting kan reizen, want dan wordt het alleen maar aantrekkelijk om vaker in de 
spits te reizen. Je zou wel financiele tegemoetkoming kunnen krijgen tijdens daluren bijvoorbeeld. Of op specifieke dagen waarom je altijd reist.
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