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Abstract
In today’s world every project manager wants to have a good overview of all the costs and benefits of a project before starting it. The benefits and returns of a project are usually taken as they are, and remain unchallenged. For the environment of the smart card it is good to know what the indirect costs of such a project are.
The problem is that the indirect human costs of implementing a new technology often be disregarded. They often only looking at the cost of the manpower needed to implement a new technology. When disregarding the indirect human costs at the beginning, the project will lose value at a later stadium. The organizations must pay for things they did not had in plan. In this research we look at the indirect human costs of implementing the OV-chipkaart.
For this thesis we have chosen for the qualitative research. Through interviews we gathered rich information which could help us a lot to answer the main research question: What are the IHCs of Implementing the OV-Chipkaart in the Netherlands? Besides the interviews we also did a literature review. After the interviews were done we analysed the data by grouping the interviews and discussing the most important things the interviewee told. 

The following indirect human costs of implementing the OV-chipkaart in the Netherlands were found: employee training; customer motivation; management effort and dedication; vendor support; employee time. 

A limitation of this research is that a limited number of persons who are related to the OV-chipkaart were interviewed. There were also only people interviewed from two different companies: RET and HTM. If there was more time and more available persons there would be the possibility to interview more persons from more different companies. 
Another limitation is that the OV-chipkaart project is not totally finished in the Netherlands. You could say that it is still in his child shoes. I think that future research can be done when the project is finished, because than the OV-chipkaart is totally integrated in the Netherlands and there will be more information available about the performance of the card.
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Chapter 1: Introduction

1.1 Introduction
For many years, people in the Netherlands have been travelling by tram, bus, train or metro using a stamp card, a season ticket or another kind of ticket. Public transport in the Netherlands consists of trams, busses, trains, metros, taxis and ferryboats, but in this thesis we leave out taxis. A couple of years ago the Dutch government wanted a modern payment system for the public transport. They evaluated modern payment systems in other countries and were most charmed about Hong Kong's Octopus Card, which was introduced in 1997. Finally, this led to the introduction of the OV-chipkaart, which is inspired by the Octopus Card (Trouw, 2007), in 2005. The OV-chipkaart must replace the old payment system (TLS, 2010). The project of the OV-chipkaart can be seen as an implementation of a new technology in the Netherlands. 
Figure 1 - OV-chipkaart
Before making a decision for a new technology, every organisation will first look at the advantages, disadvantages and costs of the technology. The budget of the OV-chipkaart project was exceeded by 100 million Euros at the end of 2008 (Algemeen Dagblad, 2008). One of the problems of a new technology is that the indirect human costs (IHCs) of implementing a new technology are often disregarded. Often, only the costs of manpower needed to implement a new technology is taken into account. When disregarding the IHCs at the beginning, the project will lose value at a later stadium. The organisations must pay for things they did not had in plan. For instance, the introduction of the OV-chipkaart could lead to fewer jobs, which is detrimental to the people themselves and the economy in the Netherlands. Another example is the resistance against the card, which is also costly. Some employees must increase their knowledge level, which could lead to higher salaries. These were only some examples of IHCs which could arise throughout the during of the OV-chipkaart project. In this research, we investigate all the IHCs of implementing the OV-chipkaart in the Netherlands.
1.2 Thesis Background

The OV-chipkaart is provided by Trans Link Systems (TLS)
 and is about the same size as a bank card. The card contains a chip that can be charged with a balance in euro's, a single fare, a return ticket, or a season ticket, that allows you to travel everywhere in the Netherlands. The implementation of the OV-chipkaart is divided into two phases: a dual phase where it is possible to both the OV-chipkaart and an old-fashioned ticket; and a phase where it is mandatory to use the OV-chipkaart. Since February the 11 (2010) it is only possible to use the OV-chipkaart in Rotterdam and since June the 3 (2010) in Amsterdam (Kelfkens, 2010). In other cities, like for example the Hague, it is still possible to use both payment ways.
Figure 2 - Stamp card (http://knal.punt.nl/upload/strippenkaart.jpg)
1.3 Research Aim, Objective and Scope
In today’s world every project manager wants to have a good overview of all the costs and benefits of a project before starting it. The benefits and returns of a project are usually taken as they are, and remain unchallenged. For the environment of the smart card it is good to know what the indirect costs of such a project are. The IHCs has an impact on the economy of the Netherlands. Besides the impact on the economy it will have impact on the society, the stakeholders, and the staff. Love, Irani, Ghoneim, and Themistocleous (2006) mentioned that the implications of ignoring ‘indirect’ costs could have far-reaching consequences for companies.

This research is based on previous research about IHCs. Love et al. (2006) made a classification of IHCs which can be found in chapter 2. This classification will be used to determine the IHCs of the OV-Chipkaart project. 

Mohamed & Guah (2010) introduced a framework from the main IHCs drivers identified by Mohamed (2003) and they suggested key performance indicators. An important part of the framework has to do with the introduction of a new system, which has the following IHCs drivers: 
· training fees and other related cost/resources, 
· recording expected time integrating with new system, 
· recording time in which both new and old systems are used, 
· expected operational cost as a result of resistance to change. 
This framework will be used in monitoring the performance and impact of the introduction of the OV-chipkaart on the organisation. 

We use an exploratory research approach to investigate the possible indirect human costs of the OV-chipkaart project in the Netherlands. A qualitative process will be performed by interviewing seven persons who are all in their own way related to the OV-chipkaart project. The information gathered through these interviews will be further analysed. More information about the research methodology can be found in chapter 3.
1.4 Thesis Structure
This thesis is structured in a flow that includes research and analysis. In Chapter 2 we conduct a literature review. After the literature review we will explain the research methodology in Chapter 3. The output from the interviews will be covered in Chapter 4, 5, 6, 7, and 8. In Chapter 9 a data analysis is will be conducted on the output of Chapter 4, 5, 6, 7, and 8. At the end, chapter 10 will include the answers on the research questions, research limitations, and will provide input for future studies. This process is illustrated in Figure 3. 
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Figure 3 - Thesis Structure
1.5 Summary
One of the problems of a new technology is that the indirect human costs of implementing the new technology often be disregarded. In this research we investigate the possibly indirect human costs of the OV-chipkaart project through a qualitative process as described in section 1.3. Before this thesis is concluded we first analyse the information gathered from the interviews.

Chapter 2: Literature Review
2.1 Introduction

This chapter contains several themes from existing literature relevant to the area of the OV-Chipkaart and IHCs. We divided the literature found in five parts: IHCs, impact of the OV-chipkaart, decrease of IHCs, resistance, and performance/service quality. The chapter ends with a selected model and a short conclusion.
2.2 IHCs

Indirect costs are the costs associated with the development of the system. These costs are not readily identified, as they may appear outside the IT/IS budget (Mohamed, Irani, & Baldwin, 2002). They argue that although many costs may have been identified, their influence on either individuals or the organisation as a whole is not fully recognised or understood. Irani, Sharif, and Love (2001) described a case where an information system failed to satisfy the requirements of its internal stakeholders. The reason for this failure was attributed to not considering human and organisational factors during the evaluation and implementation process. This means that the human and organisational factors play an important role in the success of the implementation of an information system. They draw up the following picture with different indirect human costs. 
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Figure 4 - Taxonomy of indirect human costs (Irani, Sharif, & Love, 2001)
With the indirect human costs in figure 4 Love et al. (2006) selected IT cost drivers for each indirect human cost. Table 1 shows a classification of the indirect human costs. The construction firm where these indirect human costs were found to be experienced was a large construction and engineering contractor that has constructed many of Australia's best-known building's and landmarks. They concluded that the problems associated with the deployment of IT such as training, lack of end-user involvement, process re-design have been addressed by the firm, but at a cost. These indirect costs could maybe also appear at the implementation of the OV-chipkaart. 
Table 1 - Classification of indirect human costs (Love, Irani, Ghoneim, & Themistocleous, 2006)
	Indirect human costs
	IT cost factor

	Management/staff resource
	Integrating computerised administration and control into work practices.

	Management time
	Devising, approving and amending IT/IS and marketing procurement strategies.

	Cost of ownership: system support
	Vendor support/trouble-shooting costs.

	Management effort and dedication
	Exploring the potential of the system.

	Employee time
	Detailing, approving and amending the computerisation of estimating, cost planning, planning and project/contract administration.

	Employee training
	Being trained to manipulate vendor software and training others.

	Employee motivation
	Interest in computer-aided estimating and planning reduces as time passes.

	Changes in salaries
	Pay increases based on improved employee flexibility.

	Staff turnover
	Increases in interview costs, induction costs, training costs based in the need for skilled human resource.


Mohamed and Guah (2010) introduced the following key performance indicators that can be used in measuring the impact of introducing a new system on the organisation. 

· Training fees and other related cost and resources;

· Recording expected time integrating with new system;

· Recording time in which both new and old systems are used;

· Expected operational cost as a result of resistance to change.

They constructed the following figure for the process of data analysis: 
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Figure 5 - Process of data analysis (Mohamed & Guah, 2010)
In this research we have partly followed the steps of their process of data analysis. 
2.3 Impact

The OV-Chipkaart will have impact at several levels like, for example, the staff, the customers, the society, and the stakeholders. This section contains several themes from existing literature relevant to the impact at one of the levels. 
2.3.1 Staff

Kivimäki, Vahtera, Elovainio, Pentti, and Virtanen (2003) studied health-related selection and consequences of an organisational downsizing among 886 municipal employees. Measurements of health indicators were conducted before any rumour of the downsizing and immediately after the downsizing three years later. Results of predownsizing health showed that those who did not find employment after the staff reductions were older employees with high pre-existing morbidity. Those getting a new job elsewhere were younger and had better health already before the downsizing than the stayers. After the downsizing, deterioration of health was most likely in the stayers working in groups of major staff reductions and among the nonemployed leavers. In the reemployed leavers, the risk of increased health problems was lower than in others including employees working in no or minor downsizing groups. So it could be possible for the older employees, who have a low job security through the introduction of the OV-chipkaart, they lose their job and will not find fast a new job. 
2.3.2 Customer

According to a survey of Meijers Research (2009) three things are needed to increase the acceptance of the OV-Chipkaart: 

· Support;

· Positioning;

· Public relations.

Negative experiences can be minimized by supporting new OV-Chipkaart users who do not have a lot experience with the card. Such care can prevent frustrations and can motivate other user towards acceptance. An additional advantage will be that satisfied travellers contribute to positive conversations. 

Positioning can be divided into two phases. In the first phase the card must be reduced in the communication to what it is currently in his bare essence, namely the way that we now must take to travel in the public transport. In the second phase the card must become an attractive product: a product that people like to use. 

It is important that events around the OV-Chipkaart will be placed in the proper perspective by a well balanced and particularly well prepared public relations policy among opinion influencers in the broadest sense.
2.3.3 Society

A good example of a project that led to human costs in the environment is the Chinese Dam Project (Yardley, 2007). Dam building in China has displaced 23 million people. In 1997 resettlement began as an upward migration. In many villages, too many farmers were perched on steep slopes, sharing too little land. The upward migration damaged the environment. Farmers cleared land to plant crops or rows of orange trees. Deforestation contributed to soil erosion and destabilized many hillsides. So it is possible when something changes it could have a great impact on the society. A lot of people have to deal with the OV-chipkaart, so there could arise the possibility that it impacts the society.  
2.3.4 Stakeholders

The paper of Bagchi & White (2005) has shown that through the use of rules based processing, public transport smart card data can be used to infer turnover rates, trip rates and the proportion of linked trips. However, because certain pieces of information are not collected through smart card use, such as journey purpose, there is a need for transport providers to verify the results observed by undertaking sample surveys. Transport service providers should also aim to monitor the effects of their smart card retailing policy to ensure that the quality of the data is not undermined in the initial years of the scheme when the emphasis may be on encouraging take-up and use of the cards.

2.4 Decrease IHCs

Fouler and Shuler (1984) offered recommendations concerning the establishment, organisation, and management of outplacement activities. The next recommendations are the recommendations that we think are the most important: 

· When naming the centre, or when answering phones, make a conscious effort to discourage the use of the word outplacement

· Determine a location that is conveniently situated for the user. 

· A job placement board should be designated to track and record those employees who have found jobs. This is a particularly important activity which helps to motivate people by learning of the success of their peers.

· When debriefing displaced employees, schedule one-hour sessions. 

· When a large number of nonprofessional employees are displaced, a separate outplacement seminar should be scheduled for their benefit. 

· An explanation of their pay and unemployment compensation eligibilities should be made when employees are informed of their benefits. The discussion of benefits should also inform employees for how long, and under what conditions, they should expect to receive benefits.

· Displaced employees should be offered an outplacement program which consists of both supportive services and an outplacement seminar. 

2.5 Resistance
Even while Andi, Fani, and Purwoadi (2005) highlighted important sources for human resistance to IT, they believe that the process of understanding the resistance in reality is not the ease. According to them, resistance may occur overtly and immediately, in which management can then decide on appropriate tactics to deal with it. It may need weeks, months, or even years later for the resistance to surface.

The resistance against the OV-Chipkaart concentrates on the aspects of privacy (Wee & Lenstra, 2008). When checking in and out with the card, data will be collected by the transport companies. This data will be saved for seven years. A lot of people are worried about the privacy of the OV-Chipkaart, like for example students (Teeffelen, 2010). At the request of law students, College Personal Data Protection (CBP) will start a research for the storage of the travel data of the OV-Chipkaart.

2.6 Performance/Service Quality

Berkley and Gupta (1994) described how IT can be used to improve customer service along key service quality dimensions including reliability, responsiveness, competence, access, communication, security and understanding the customer. 
· Reliability involves consistency of performance and dependability and it means that the firm performs the service right the first time and that the firm honours its promises.
· Responsiveness concerns the willingness or readiness of employees to provide service and it involves giving prompt service. 
· Competence means possession of the required skills and knowledge to perform the service and it includes the knowledge and skill of the customer contact personnel. 
· Access involves approachability and ease of contact and it includes telephone accessibility and convenient hours of operation. 
· Communication means keeping customers informed in a language they can understand and it also means listening to customers. 
· Security is the freedom from danger, risk or doubt and it includes physical safety and financial security. 
· Understanding the customer involves making the effort to understand the customer’s needs and it includes learning the customer’s specific requirements, providing individualized attention, and recognizing the regular customer. 

2.7 Selected Model
The model described in the paper of Mohamed and Guah (2010) will be partly used to identify IHCs at the OV-Chipkaart project. This model can be found in section 2.2. With the help of this model we could maybe identify the indirect human costs of the implementation of the new technology like the OV-chipkaart.
2.8 Summary

Even though there is not much literature about IHCs, we found enough literature relevant to the area of the OV-Chipkaart and IHCs. We can conclude that it is not easy to understand IHCs before implementing the IT system. Most of the time project managers face them when the IT has already been implemented. The impact of the introduction of an IT system has a big impact on staff, customers, the society, and stakeholders. Indirect human costs can be decreased through a lot of ways. If the OV-chipkaart project is facing indirect human costs they could maybe use the recommendations stated in section 2.4. The resistance against the OV-Chipkaart will slowly decrease within the years. IT can be used to improve customer service along key service quality dimensions including reliability, responsiveness, competence, access, communication, security and understanding the customer.
Chapter 3: Research Methodology

3.1 Introduction
This chapter describes and explains the rationale behind the methodology that has been used to perform the research. It starts with an explanation of the chosen type of research (qualitative), the research method (case study), and the underlying epistemology (critical assumptions). After that the main research question and associated sub questions are stated. The source of the data (by interviews and a literature review) is addressed in Section 3.4. Before the summary of this chapter, we first discuss the data analysis technique in Section 3.5.
3.2 Qualitative research
The type of this research is qualitative. Qualitative research is a situated activity that locates the observer in the world and consists of a set of interpretive, material practices that make the world visible. These practices turn the world into a series of representations, including field notes, interviews, conversations, photographs, recordings, and memos to the self. At this level, qualitative research involves an interpretive, naturalistic approach to the world. This means that qualitative researchers study things in their natural settings, attempting to make sense of, or interpret, phenomena in terms of the meanings people bring to them (Denzin & Lincoln, 2005). In qualitative analysis the interviewer is a key part of the data gathering process, which is in contrast to quantitative research where the investigator uses observations typically from secondary sources and aims to limit their role to analyzing relationships between the observations (Jacob, 1987) (Guah, 2009).
For this qualitative research we used the case study approach. A case study is an empirical inquiry that investigates a contemporary phenomenon within its real-life context, especially when the boundaries between phenomenon and context are not clearly evident (Yin, 1994). The case study approach will be used to investigate the people that in some way are related to the OV-chipkaart. 
3.3 Main Research Questions & sub-questions
For the OV-chipkaart project it is unclear what the indirect human costs are. Therefore, the main research question of this master thesis is: 

· What are the IHCs of Implementing the OV-Chipkaart in the Netherlands?

To answer this main research question we first have to answer the following subquestions. 

1. What is the impact of the OV-chipkaart on the staff?

2. What is the impact of the OV-chipkaart on the customer?

3. What is the impact of the OV-chipkaart on the society?

4. What is the impact of the OV-chipkaart on the stakeholders?

3.4 Data sources
Data that was needed for this research is collected through a literature review and interviews with people that in some way are related to the OV-Chipkaart.  

3.4.1 Literature Review

We started by reviewing literature that is related to the research objectives. The chapter is divided into five parts, namely "IHCs of recently implemented technologies", "Impact (on staff, customers, society, and stakeholders)", "Decrease IHCs", "Resistance", and "Performance/Service Quality". There is paid attention to the economic part as well as the informatics part. The literatures we used are articles from scientific journals, newspapers and public opinion journals, and reports of institutions like for example government agencies. 

3.4.2 Interviews
For this thesis we have interviewed seven people who all are related on a different way to the OV-chipkaart: 

· Lydia Hendriksen works at the communication department of the HTM
. 
· Joop Wiemer is the service coordinator hardware of the OV-chipkaart project at the RET
. 
· Orlando Cairo is the project manager of the OV-chipkaart project at the RET and sometimes works as a tram driver.

· Koos Meijer is an employee of the Customer Contact Centre at the RET. 
· Henk Huisman is a supported inspection official at the RET.

· Ron van Uffelen is a coordinator technical exploitation and a former bus driver. 
· Denise Beukelaar is an almost daily user of the OV-chipkaart. 

Because we needed to detect and identify the issues relevant to understanding the situation we used semi-structured interviews. Semi-structured interviews usually start with rather specific questions but allow the interviewee to follow his or her own thoughts later on  (Blumberg, Cooper, & Schindler, 2005). 

3.5 Data Analysis Technique
The objective of the analysis is to categorically report on grouped information obtained from the interviews so as to be able to interpret and use the information. After gathering the data of all the interviews we grouped the interviews into five subjects: Management (chapter 4); Technical Engineer (chapter 5); Customer Service (chapter 6); Security (chapter 7); and Drivers (chapter 8). All the subjects consist of one interview, except the Customer Service chapter, which consists of three interviews.

After that we summarize across the subjects. This concludes into six topics: Knowledge Management (chapter 9.2); Job Security  (chapter 9.3); User Resistance (chapter 9.4); Change Management (chapter 9.5); Technology Impact (chapter 9.6); and Economic Impact (chapter 9.7). 
3.6 Summary
For this thesis we have chosen for the qualitative research. Through interviews we gathered rich information which could help us a lot to answer the main research question: What are the IHCs of Implementing the OV-Chipkaart in the Netherlands? Besides the interviews we also did a literature review. After the interviews were done we analysed the data by grouping the interviews and discussing the most important things the interviewee told. 
Chapter 4: Management
4.1 Introduction

Orlando Cairo is project manager of the OV-chipkaart at the RET. His business is purely related to the OV-chipkaart. For example, he deals with alterations that had to be done because of the introduction of the OV-chipkaart; the ticket machines in trams had to be removed. Besides that, he sometimes helps with testing activities related to the chip card. When there are a lot of failures, Cairo can support and assist the people that are busy with the failures. But he is mainly concerned with building the project. Cairo does this job now for almost two years. Before he does this job he did a lot other jobs at the RET, like conductor, metro driver and bus driver. In 2004 he was introduced to the OV-chipkaart project. The daily activities of Cairo are changed because of the OV-chipkaart. The technology was totally new for him.

4.2 Training

In the very beginning of the project people from outside the company gave presentations. The employees were told what the OV-chipkaart means and what it would change for them. With a stamp card you only have to stamp your card when entering the tram and with a season ticket you can enter the tram without doing something. With the OV-chipkaart you are forced to do two actions; action one is to check in, and action two is to check out. During the presentations we were also told how the OV-chipkaart intrinsic works. When Cairo gives presentations himself about the chip card he puts a lot of time in it because he wants to inform the people as good as possible. 

4.3 Complex

According to Cairo it is a complex matter. In the beginning he had to search for a lot of things and he had to work up the project. At this moment he is able to manage with the project. It is intensive work. Everything keeps up with the time, so does the OV-chipkaart. It is comparable as going from a cassette disk to a compact disc. 

4.4 Threat

People see all new stuff as a threat. When for example your job is to fold envelopes and one day your boss says to you: “From next week we going to use a machine for the fold work, so the only thing you have to do is adjust the machine the right way.” One is so easily inclined to get up on your hind legs and say: “What’s come over me?” When people see the OV-chipkaart as a threat, you will get resistance. But when you see it as a chance, and you see the benefits of the card, the resistance would have been a lot less. The majority of the people who were against the card thought they would be monitored more. But that is not the case, because that is not where the OV-chipkaart is made for. People like their privacy and they saw it as a threat, but that is not the case. The OV-chipkaart is easier than for example a stamp card, but a lot of people do not see the ease of it. When one person says it is not a good idea, a lot of people will adopt this opinion. The most people that had resistance against the OV-chipkaart now see the benefits of the card. The card need no looking after; you do not have to think how many strips you have to stamp, and you do not have to go to the conductor or driver anymore for asking how many zones it is from point a to b. The machine thinks for you, so in that view the card relieves the people. 

4.5 Positive consequences

Because of the introduction of the OV-chipkaart the performance increased. The quality also increased and there is more travel pleasure by the customers. This travel pleasure is caused by the strong decreased fared dodger’s percentage. It all is an improvement. The goal of the card is that it must be easier for the traveller to travel with one card in the whole country. In former days when travelling from Rotterdam to Groningen, you could not use the same tickets in Groningen as you could use in Rotterdam. Now you have one card for the whole country for the bus, tram, metro and train. Besides that benefit the card increases the social security caused by the introduction of the tourniquets. The tourniquets are a barrier to keep unauthorized people out of the metro. 
Figure 6 - Tourniquets (Rotterdam, metro station Alexander in July 2010)
4.6 Employees

There are not fewer people needed on some places cause of the introduction of the OV-chipkaart. Some stations are hedged by tourniquets. Due to the tourniquets the RET is compelled to place people on the stations for safety regulations. These safety regulations are made by for example the fire brigade. The conductors stay in the tram. People do not have to work more flexible. In that view there is nothing changed. 

4.7 Tram driver

Four years ago the OV-chipkaart project as dual, which means that you could travel with the stamp cards as well as the OV-chipkaart. During that period Cairo was involved with placing the tourniquets on the stations. Sometimes Cairo is a tram driver. Also with that job nothing has changed cause of the OV-chipkaart, because he is only busy with driving at that moment and does not spend time on selling tickets or checking if everyone has a valid ticket. Also the work of a bus driver does not change; now he or she has to check if all their customers check in when entering the bus. The conductors have had instruction how to deal with the PDA. 

4.8 Summary

The project managers' main task is to build the project. Presentations were needed to inform the employees at the RET what the OV-chipkaart contains. According to Cairo it the project is a complex matter. Just as every other new technology, people see the OV-chipkaart as a threat. Through the OV-chipkaart the customers can travel easier than before. It was not needed to fire employees. 
Chapter 5: Technical Engineer
5.1 Introduction

Joop Wiemer is Service Coordinator Hardware of the OV-chipkaart project of the RET. He does this job now for five years. He is responsible for the management of all the hardware in and across the public transport of the RET. Before Wiemer started as hardware coordinator of the OV-Chipkaart project he was busy with the barriers at level crossings. When that project almost ended, he was asked to work at the Management department of the OV-chipkaart. The service level agreement (SLA) contract between the RET and Vialis is controlled by a SLA manager. In former days Wiemer was also busy with incidents, but as soon as the problems became too big, the RET hired an incident manager. The SLA manager, incident manager and the hardware manager are together with the software manager part of the department Management of the OV-chipkaart. 

5.2 Hardware

The hardware is divided into different levels. Level 0 consists of all the chip cards and disposable cards. Level 1 contains all the apparatus on the station, like the ticket vending machines (TVMs), add value machines (AVMs) and CICOs. 
Figure 7 - Add Value Machine (Rotterdam, metro station Alexander in July 2010)
TVMs are the machines where you can buy disposable cards and anonymous cards, and where you can recharge your card. You can pay with coins or a bank card. AVMs are machines where it is only possible to recharge your card. CICOs are the posts with a reader on it. Level 2 are all the station computers. All the apparatus on a station are connected to the station computer. The hardware falling under level 3 stands in Amersfoort, at TLS. Besides the RET every other public transport company has a level 3. The last level, level 4, is of TLS. All the apparatus on the stations come from a French company called Thales
. When there was decided that Thales was the one installing the apparatus, the only requirement was that they had to have a Dutch partner. Vialis
 became the Dutch partner. The consortium together is called EastWest
.
Figure 8 - CICO (Rotterdam, metro station De Tochten in July 2010)
5.3 Business Plan

In the business model of the OV-chipkaart project was stated that it has to be managed. Wiemer actual belongs to the Management department of the RET, so not only the management of the OV-chipkaart, but also the management of the vehicles. First they thought they could do it all together, but the OV-chipkaart project was too big. The project had a lot of processes and not all the processes are made. Thales had a lot of numbers about their machines, like for example the number of defects a year. Vialis made some calculations with the numbers and agreed a SLA with the RET with a certain price a year. This SLA was made with the thoughts that a machine was defect once a month, but actual this was 3 times a day. For Wiemer the OV-Chipkaart technology was a whole new technology. He attended courses, practices and presentations. Because it was also a new technology for the supplier, he had to immerse himself in the matter. 

5.4 Problems

There have been a lot of problems with the machines and the tourniquet's on the stations. They had to take care for the machines and tourniquet’s to have an availability of 98 percent. The actual availability was around 70 percent. Sometimes the single tickets were stuck in the machine, or the money case was full (Novum/ANP, 2009). There were also problems with the checkers of the task forcers in the tram (Frans & Reggie, 2010). 
5.5 Supervision

There was a problem with the carton cards and plastic cards, which not came good out of the machine. The RET had a lot of trouble with that. At the moment they have around 1800 breakdowns per four weeks. These breakdowns differ from a full money bin in a machine to a defect tourniquet. A lot of breakdowns are directly reported to EastWest, but not all. For example when you will charge your card, you have to put it in a bin which has an aerial. If this aerial is broken, EastWest could not see it from distance. But when the roll of paper in a machine is used up, EastWest can see it. The RET has a sort of supervision program. In this program you can click on a station and you will see all the hardware that of that station with a green or red colour. It is red when the hardware it is broken. When clicking on the hardware you see all the different pieces hardware in that machine, also with a colour. In this way you could easily see which element of the hardware is defect. With the same program they could open and close tourniquets. 

5.6 TVMs

They still have not got round to the availability numbers. The managers agreed that EastWest would take care that the availability will be satisfied. They installed 106 new tourniquets and with a few retrofits they had the other tourniquets also settled. At the moment the availability is around 98 percent. In the same agreement they said that there will be 50 new TVMs placed. They need the TVMs at the RandstadRail, because now there are only AVMs on the stations of the RandstadRail. That is not easy for the people who daily use the RandstadRail. The RET now is in an impasse, because they first want to see if the new machines performs good. They want to be sure of this because the old ones performed dramatically. Thales has installed a new one at Rotterdam Centraal Station, but only French inspectors may have a look at it. The RET wants eighteen TVMs at the RandstadRail to test with it, but the French say that one is enough. 
Figure 9 - Ticket Vending Machine (Rotterdam, metro station De Tochten in July 2010)
5.7 Card Reader
Everyday there are problems with the card readers. With a card reader it is possible to read a card and to check in or out the card. All the transactions are saved on the card reader. When the conductor is finished he or she places the card reader in a docking system. There are in total 100 card readers connected to three computers. Problems that occur were for example a low battery after only 30 minutes and it has a small memory.
5.8 Usage of the OV-chipkaart

The makers of the business plan once thought that everyone would have an OV-chipkaart with around 100 Euros balance on it. When that is the case, there are not papers anymore. This could lead to fewer customers at the sale points and information points. When there are fewer customers, the RET needs fewer people to help their customers. But those thoughts did not come out. A lot of customers raise their balance with one Euro a time. In that way their balance will be positive, they can travel one time, and when they travel the next time they do the same thing. There are 51 machines in total. On the moment the RET started with the OV-chipkaart, they had 400.000 Euro ransom money per four weeks in the machines. At this time the ransom money per four weeks is increased to 900.000 Euro. Now it turns out that it is very busy at the sale points and information points. This is caused by the many mistakes people make, like for example they forget to check out when leaving the bus. These people complaining at the information points at the Coolsingel, Capelsebrug and Beurs. So far every customer who forgot to check out is given money back. The RET keep up to which people they give money back. Until recently the RET hired a company who undertook the first complains and restitutions. There are also a lot of people that do not ask their money back. It is a success, but all worked out another way then was planned.  

5.9 Change

Originally the card comes from the Octopus card in Hong Kong. There is one big difference; in Hong Kong there is only one public transport company en they only have busses and you can only pay with money. In the Netherlands there are 25 public transport companies who have to work with the chip card. They all may invent their own things. For example, Rotterdam chose for 4 Euro 'deposit' and Amsterdam for 2, 50 Euro. In Amsterdam you could also pay with paper money, but Rotterdam did not choose for that because then the machine will become an exchange machine, which leads to more breakdowns. The zone system and the different season tickets had to be implemented. Of the original software there is maybe 2 percent left in the current software. Resistance exists because for some people their trip becomes more expensive. You will not hear the people whose trip becomes cheaper. The public transport companies do not earn more money than before. Some people think their privacy is damaged (Nieuwerburgh, 2010). Other people blame the public transport companies when they forget to check out. Everyone is forced to check in and check out, even when you have a season ticket. In the past the amount of passengers were counted by hand or by red gates. But with the new gates, the tourniquets, it is possible to count the exact amount of passengers. The day tickets are already changed. In the beginning, there was not printed any text on the card. In this way people used it a second time and told the station guard they could not check out, but actually they had an invalid card. This is not possible anymore, because now there is printed text on it, like a date and the kind of product. Every fenced off station has a station guard. In Rotterdam the tourniquets applies to increase the social security. The data that is tracked through the cards can be used, for example to know how many busses you need on a certain time at a certain place. So with this information the RET could improve the quality.

5.10 Summary

The technology was new for Wiemer and also for the supplier, through which he had to immerse himself in the matter. There have been a lot of problems with the machines and tourniquets on the stations. The RET have still not got round to the availability numbers. Almost every day there are problems with the handheld checkers. The business plan contained points that in fact did not happen. Through the question of a lot of travellers it is busy at the sale and information points. Resistance exists because for some people their trip becomes more expensive.  
Chapter 6: Customer Service
6.1 Introduction

For this chapter we have interviewed three persons instead of one, namely Lydia Hendriksen of the Customer Communication Department of the HTM, Kees Meijer of the Customer Service Department of the RET, and Denise Beukelaar, who is an almost daily user of the OV-chipkaart. 

6.2 HTM

HTM Personenvervoer NV is an independent company in public transport. The Hague owns one hundred percent of the shares. The company transports 137 million passengers every year to their destination with buses, trams, light rail and private transport. HTM has approximately 2400 employees. Lydia Hendriksen is one of the employees working at the customer Service of HTM. Before HTM started the OV-chipkaart project Hendriksen was working at the Marketing & Sales department of HTM. After the introduction of the OV-chipkaart project she was moved to the Communication department, and was responsible for the internal communication. From that moment the OV-chipkaart became very important for her and her work activities. After a reconstitution in which the Communication department split up in Internal Communication, External Communication, and Customer Communication, Hendriksen moved to the department where she is working at the moment, the Customer Communication department. 
6.2.1 Daily activities
Her daily activities are changed since the introduction of the OV-chipkaart project and are still changing. She is now mainly busy with public education and speaking on behalf of the HTM. The emphasis of the activities lays on the OV-chipkaart, but the department she is working at is also responsible for the communication around for example construction activities. All the OV-chipkaart employees are spread throughout the company. Every department within the company has contact persons or project team members that are busy with the OV-chipkaart. Hendriksen did not have to follow courses for learning more about the OV-chipkaart. She does get a lot of information of other companies, like for example TLS. Besides the information she get for other companies, she receives information intern. Because it is a new system the OV-chipkaart has a few conditions for usage, and off course the programming. Training is also very important for bus drivers and tram drivers. They are trained to work with the OV-chipkaart. According to Hendriksen everyone within the company has of will be affected by the OV-chipkaart. 

6.2.2 Dual Phase

HTM is a follower in the whole process. GVB and RET started the project earlier and they have introduced the card that far that even the stamp cards are not valid anymore. In The Hague the stamp card is still valid. For HTM the project is now in a dual phase, which means that they accept both the OV-chipkaart as the stamp cards and season tickets. Because the project is in the dual phase, the OV-chipkaart is not totally implemented yet in the organisation. HTM expects that at the end of 2010 the sale of stamp cards stops. 

6.2.3 Resistance

Renewal causes resistance by definition. This is not only the case with older people, but maybe younger people are easier and flexible. Hendriksen noticed that when you help the older people to get on board and they try out the card once, their opinion can change from negative to positive. The numbers of operations for people that are needed to travel with the public transport are increased. Travellers that are in possession of a season ticket did not have to check in their card when entering the tram or bus, and did not have to check out their card when leaving the tram or bus. When a conductor wants to check the validity of the travellers' ticket, the traveller only has to show it. With the OV-chipkaart the traveller always has to check in and out when entering and leaving the bus or tram. The conductors now carry a handheld with them, which scans the card and tells them if the scanned card is valid or not. According to Hendriksen you can call this both a disadvantage, but you can also call this habituation. 

6.2.4 Usage

The OV-chipkaart is very new at all for HTM. November the First of 2009 HTM began with the use of the OV-chipkaart on tram and bus. Since February 2010 it is also used at the Randstadrail
. As long as the stamp cards and season tickets can be used, there is no need to change to the OV-chipkaart. And when there is no need to change, the people will not do it. 

The use of the OV-chipkaart is increased, which is caused by the student OV-chipkaart and the people who travel from and to Rotterdam. In Rotterdam you can only travel with the OV-chipkaart, and we have some lines from/to Rotterdam to/from The Hague, so those people already have a card. Hendriksen encounter a lot of people who come from Rotterdam and pass over to another line in The Hague, but this goes all smoothly. 

6.2.5 Costs

The costs of the whole project are very high. It is a nationwide project and comes originally from the ministry of the Netherlands. After the project was started, a company was found. The company is a consortium of public transport companies, named TLS in Amersfoort. That company has to pull the whole project through the different states. They must introduce the OV-chipkaart and they manage and publish the cards. That costs a lot of money. Besides that, the transport company, but also the local government puts money in the project. HTM does not put a lot of extra money in the project, they do it very low profile. It is included in their regular reporting. Nationwide happens a lot with the OV-chipkaart. There is a nationwide campaign team, who provides the communication per region, and we benefit from them. Just like any other company we have a fixed contribution to the project. HTM did not do so much promotion as GVB (Amsterdam) and RET (Rotterdam) did. HTM says that the OV-chipkaart is just an extra way to pay and they give the customers a free choice of using the OV-chipkaart or not. It is an alternative for the stamp card and the season tickets. The customer who has an OV-chipkaart only travel on balance. It can have a full tariff or an age-related tariff. There is not yet the possibility for products on the card, like season tickets.

6.2.6 Goal

Counteract fare dodgers is not the goal of the OV-chipkaart for HTM. The card has a few advantages, which are also set nationwide. There are three keywords: easy, fair, and smart. Especially the easy aspect is what they want to achieve for their customers. They do not mean the check in and checkout procedure, because that is not easier. But the fact that when you once have the card, and you choose for the option that the balance automatically upgrades, you never have to think: “Do I have a valid car? Do I have enough money?” You never have to stay in a row at a ticket office. That makes it a lot easier. You never have to think about it when using the OV-chipkaart, because the card is in your wallet. And when the balance comes below a certain value, there will be automatically amortized a amount of money from your bank account. In this way you could always travel. It is also possible to choose for an anonymous card or personal card where you can upgrade you card manually. But it is easier when this is done automatically. Hendriksen recognized on information meetings that she organizes since the introduction of the OV-chipkaart that people like the fact that they do not have to go to the post office to buy a new stamp card or have to buy a new season ticket. Now they have to buy the card one time and that is all. On the most (underground) stations in Rotterdam are tourniquets installed and the OV-chipkaart can be used as a key to open these tourniquets. These tourniquets will not be installed in The Hague. HTM does not fence off vehicles or stations. The card will not be used as remedy to increase the social security. In big lines the introduction of the OV-chipkaart will not be a big difference, you only have to travel with another ticket. The only things people have to pay attention to are the check in and checkout operations. We inform the people with stickers on the doors of the trams and busses and with a sound system which repeats the message: “Don’t forget to check out”.

6.2.7 Jobs

The control system of HTM stays the same. They will not fire conductors because of the OV-chipkaart, partly because they do not have tourniquets.  Their conductors have a handheld, with which they could check the cards. They hold the chip card behind the handheld, and then the handheld will tell if the card is valid or not. So this is not a big difference with the stamp card. There also are not other jobs lost through the introduction of the OV-chipkaart. At the beginning there were some sounds of people working at the customer service, behind ticket offices and at information bars, that they will lose their job because when everyone has the OV-chipkaart they do not have to sell tickets anymore. Selling tickets will be less than before, but Hendriksen sees a clear shift from selling activity to inform people and give explanations. This will not change the coming years. Amsterdam and Rotterdam have hired a lot of extra employees, certainly in the period around the introduction of the card en the hedging of the stations with tourniquets. The claim procedures also had to be started after the introduction, which had a great strain on the customer service. 
Hendriksen also recognized a doubling of the amount of visitors. The most complaints are about forgetting to check or not able to check out. When checking out, you will directly see the amount you travelled and your balance. When this balance on Tuesday is less than on Monday, you will think about a cause. The cause can be that you forgot to check out the day before. In this period HTM still compensate that, but it will change in the future. Now they are very lenient. 

The OV-chipkaart is contactless. You do not have to put it in somewhere. You only have to hold it in front of the reader. Especially with checking out, which is a procedure everyone has to do, it must go very fast. 

6.3 RET

Koos Meijer works on the department of the RET where all the questions and complaints come which the front-office can not directly take care of. Meijer is responsible for the area metro. He knows all the ins and outs of the metro, because he worked for fifteen years as metro driver. He deals with all the questions and complaints related to the metro, inclusive the RandstadRail. Meijer does this job now for four years. He works at the RET since 1975. He started as tram driver, which he did for five years. After that he became metro driver and since 2005 he works at the customer service. The daily activities of Meijer are not changed due to the introduction of the OV-chipkaart. 

6.3.1 Chip card

At a certain moment the government wanted a modern pay system for the public transport. At that time a sort of think tank established where also the public transport companies had their part. They watched at different systems and the current system turned out as best. In relation to the ‘strippenkaart’ there are more opportunities with the OV-chipkaart. According to Meijer it is in the future possible that we check in and out with our switch card and the money is directly withdraw from the account. 

6.3.2 Complaints

The complaints are mostly about delays or interruptions. For example, people complain about the bad information service given during an interruption. Meijer can see if the RET has given well, less, or bad information service during an interruption; when there are a lot complaints about a particular interruption, there is given bad information service. That can be seen as an indicator. Every person understands that it is possible an interruption appears, like for example a power failure. But when the RET does not communicate well to their customers, they did not a good job and this leads to a lot of complaints. 

The mentions he gets that are related to the OV-chipkaart are mentions about the hardware of the OV-chipkaart that are placed on the metro stations, like tourniquets. User complaints come in at the OV-helpdesk.

The number of complaints differs every week. During the cold in December 2009 a lot of interruptions appear at the RandstadRail, which resulted in stationary metros. The RET received so many complaints about the interruption, so the last complaint was dealt with in March 2010. The most complaints Meijer get are about defect apparatus, like the AVMs and TVMs. The last time these complaints are considerable decreased, but interruptions will always stay. The decrease of complaints is a result of the different updates. 

On the moment a complain about an interruption come in Meijer figures out what exactly happened that day. The central traffic control sends a fax of every interruption to the Complain Department. These fax messages are saved up to one year back. When an complain comes in about a particular interruption Meijer could immediately find this interruption back and knows what happened on that particular date. 

There were also problems with paying by switch card. A lot of people thought they only had to put there switch card in the machine and had to wait. But they had to put it in and pull it out, just like in shops. Other people did this procedure too fast, so the laser could not read the card. People with a switch card of the Postbank had another problem. This card has the information on another place at the chip, so the card was always read well.

6.3.3 Resistance

During the introduction of the OV-chipkaart there was a lot of resistance. Meijer also witnessed the introduction of the ‘strippenkaart’. The stories that were published in the newspapers during the introduction of the ‘strippenkaart’ were now published in the newspapers during the introduction of the OV-chipkaart. The only difference was the change of the word ‘strippenkaart’ into OV-chipkaart. Also at that time there were stories about that old people do understand nothing about the new stuff. It is new and strange for people. Meijer has a good example: if you are used to wear the same shoes every day, and on one day you buy new shoes, these shoes will not feel as good as the old ones. But when you are used to the new shoes, they will feel just as good as the old ones or even better. This is the same for the OV-chipkaart. 

Another important point is that people do not exactly know how it works. That also concerned during the introduction of the ‘strippenkaart’. The RET had to explain the people that when you had to travel in two zones, you had to stamp three strips. Meijer thinks that the speed of introducing can decrease the resistance. The ‘strippenkaart’ was introduced in one day, which leads to a fast habituation of the customers. Looking at the OV-chipkaart it is the same procedure. Only from the beginning that the only way of travelling with the metro was with a OV-chipkaart, the people getting used to it. Before the customers could only travel with the OV-chipkaart in the metro the RET organized a big advertising campaign. Employees of the RET were placed on every metro station to help the customers (Algemeen Dagblad, 2010). It subsequently appeared that the effort was too much, but at the beginning you want to put out all the stops to let it pass off well. The most people did not have problems with the new card. 

6.3.4 Customer Service Department

There are a few things changed at the customer service department where Meijer works due to the OV-chipkaart. Three employees are busy with only complains and questions about the OV-chipkaart. At the time of the ‘strippenkaart’ it was not the case that three employees were busy with only complains and questions about the ‘strippenkaart’. The ‘strippenkaart’ was so far established that there were not a lot of problems. According to Meijer it could be that the complaints about the OV-chipkaart decrease a lot in the coming years.

6.3.5 Pay per kilometre

Sometimes customers still complain that their trip is more expensive then it was before. The employees at the customer service explain these people how it actually works. At a certain moment there was given green light for the OV-chipkaart. The consumers’ union, ROVER and some other organisations discussed the card and calculated that the consumers do not pay more on average. With the new system the customer pays per kilometre instead of per zone. When a customer travels from the extreme in a zone to the extreme in another zone it is possible he or she pays more than before. That is the opposite of a customer who travels from Leuvehaven to Wilhelminaplein, which lies in two different zones and has a distance of only 500 meters. This customer pays less than before.  

6.3.6 Safety

It is said that when there is a closed entry regime, all the people now working on the stations could leave. But from the view of safety on the underground stations that is not happened. When something happens at the station, like for example fire, employees at the central traffic control could push a button which opens every tourniquet on the station. On the moment there is a power failure at the central traffic control, they are not in a position to open the tourniquets. That is why it is mandatory to have a employee at the station. The room where this employee is placed has an emergency button which can be pushed. It is also mandatory that the tourniquets can be opened with suitable violence. Meijer is convinced that the system only works when there is surveillance at every station. He wants surveillance guard that can take verbalized action. When on every station a surveillance guard is placed, everyone will pay to travel with the metro. 
6.4 Customer
Denise Beukelaar is a student at the Hogeschool Rotterdam. She studies commercial economy. When she is going to college she travels by public transport; starting from metro station 'De Tochten' to 'Kralingse Zoom', after which she steps over on the bus to bus station 'HES'. Beukelaar has a student week OV-chipkaart, which means that she can travel for free from Monday till Friday and for a special tariff in the weekend. She sometimes uses the OV-chipkaart in the weekends.
6.4.1 Problems

Every student had to collect his or her travel product at machines to activate their product on the OV-chipkaart. There were a lot of problems with this process and the newspapers were full of stories about it (Schellevis, 2010). Finally after a few weeks all problems were solved and every student had collected his or her travel product. Beukelaar also experienced problems by this process which leaded to a negative view on the card. 
6.4.2 Usage

A long time ago it was possible for the travelers in Rotterdam to travel with a stamp card (or season ticket) or an OV-chipkaart. Denise Beukelaar belonged to the group that waited till the moment it was only possible to travel with an OV-chipkaart. The reason for her decision to keep travelling with a stamp card was that she forgot to check out a lot, which leads to high costs when you do not ask the money back. Because she is now using the OV-chipkaart a lot she never forget to checkout anymore. 

6.4.3 OV-chipkaart vs 'Strippenkaart'

According to Beukelaar both the OV-chipkaart and the stamp card have their advantages and disadvantages. In the time of the stamp card it was possible to travel with more than one people on the same stamp card. With an OV-chipkaart that is not possible; everyone has to have his or her own OV-chipkaart during the trip. On a stamp card you could see your balance every time of the day and with a OV-chipkaart you only see the balance when checking in or out or at a machine. It is handy to know your balance before entering a bus for example. On the metro stations that do not have tourniquets it could be the case that you check in you OV-chipkaart, waits for the metro, and think by yourself: "Did I checked in?". The only way to find out if you are checked is by checking in again an watch on the screen if you are checked in or out.
6.4.4 Costs

The price of a single ticket is very expensive when you have to travel for example from one station to the third after that station. So the people who are not in the possession of an OV-chipkaart are almost forced to buy one instead of buying an expensive ticket every time they travel. 
6.5 Summary

According to Hendriksen renewal causes resistance by definition. For the HTM the OV-chipkaart is very new at all. The costs of the project are very high and the three keywords of the OV-chipkaart are: easy, fair, and smart. At the HTM there were not employees that lost their job due to the OV-chipkaart. 

Customer complaints at the RET are mostly about delays or interruptions and the number of complaints differ every week. The stories that were published in the newspapers during the introduction of the stamp card were now published during the introduction of the OV-chipkaart with the only difference was the change of the word. At the customer service department are a few things changed due to the OV-chipkaart

Beukelaar thinks the stamp card is easier than the OV-chipkaart. But she also said that both have their advantages and disadvantages. She, just as many other students, had problems to collect her travel product at the machines. Beukelaar uses the OV-chipkaart since it is mandatory. The costs of single tickets are expensive. 

Chapter 7: Security
7.1 Introduction

Henk Huisman always was a inspection official. Through reaching a certain age Huisman and a colleague became supported inspection officials. They are asked to do different small jobs where they can give support and they are put in different projects. 

Four years ago the RET started with placing tourniquets on the stations and hedging off the stations. Huisman and his colleagues supported that project. After they returned to their own department on the Vasteland they were involved with everything of the TCK and OV-chipkaart project. For example they removed the old machines at the stations on January 29, which was the last day for the stamp cards. He is responsible for the management of the handhelds with which the OV-chipkaart is read. He does this job from the beginning of the OV-chipkaart project.

7.2 Learning

With a lot of new things it is the case that when you read about it you will know how it works. Almost everyone at the RET have had a (half of a) day course in which everything about the OV-chipkaart was explained. This course was called "Van Strip naar Chip" ("From Strip to Chip"). An inspection official must know how to deal with the card reader. The card reader has multiple functions, like checking in and out the card. Almost 200 inspection officials are working at the RET. Besides the inspection officials there are a few surveillance employees (MTZ) which do for example checks where people enter the stations. These people know everything about the OV-chipkaart and could support travellers. During the Tour de France at Rotterdam there were putting a lot of extra employees at the stations to support the foreign travellers with the use of the OV-chipkaart. At that they there were sold 70.000 special day tickets for 5 euro a piece.

7.3 Change of activity

In the past when an inspection official entered a tram he asked the travellers for their stamp card or season ticket. The ones that did not have a valid ticket received a fine. Now they have apparatus that can read the OV-chipkaart, but this does still not work smooth. This sometimes leads to uncertainty at the inspection official if he must, or must not, give a fine. Recently Huisman had a case where the card reader of an inspection official said that a traveller had an invalid ticket, but in fact he had a valid ticket. In the past an inspection official could directly see if someone had a valid ticket or not, but now there are sometimes doubts. But in fact the activity of checking a stamp card or checking a OV-chipkaart is the same. The technology was totally new for Huisman. They have had different information days.

7.4 Resistance

At the time the stamp card was introduced there was also resistance. A lot of people look at their wallet and think that the price of a trip is increased. Besides that they think it is too expensive, but it is not, it is fair. Now you pay 12 eurocent per kilometre instead of one strip per zone. Some people have to pay more and some people have to pay less for the trip. The RET and the city of Rotterdam decided to let old people travel for free. 

A lot of people complained about the OV-chipkaart right after it was introduced. At that time not everything was working optimal. Huisman and other inspection officials sometimes go to a station to watch if it all went well. And a lot of people have no problems and they use it like it is nothing new. In the past there were some people that forgot to check out. The employees working at de Restitution Department are increased, because it does not happen that much anymore. When people use the card good it will be positive for the performance. According to an inquiry around 60-70 percent of the users are satisfied with the OV-chipkaart. The option to recharge the card automatically is a very positive point for the people. 

7.5 Handheld

The handheld that the inspection officials use, work as follow. The inspection official has to log in with his card. After the login procedure the OV-chipkaart can be checked. This OV-chipkaart must be put in front of the handheld and some information will be shown in the screen, like, when checked in, the place and time of checking in, the balance, etc. It is also possible to check in a card with the handheld, for example when the CICO is not working. In that way it is another job than it was before. In the screen you could also look up the last ten transactions. In this way you could see if someone is using the card a lot or not. Sometimes there are handhelds that do not function well, for example that could not read a card or had very fast a low battery. 
Figure 10 - Handheld (www.retmetro.nl)
When there are eight handhelds defect they call a mechanic. There were times that the computers that are linked to the handhelds had a lot of problems, but now they have new computers that work better and do not have problems. Technical minorities are improved. They solve a lot of problems by their self. The last months the handheld perform good. At the start of the project the availability of the handhelds was 60 to 70 percent, but now that is increased to 95 percent.
7.6 Dodge fare

The dodge fare is not decreased spectacular. At the moment the dodge fare is around 3,7 percent. But this differs a lot per control action; it is related to time and places. At half past eleven in a metro at the centre of the city the percentage of fare dodgers can be around 12 percent.  Huisman said that dodger fare could not be banned. Through the introduction of the tourniquets the number of fare dodgers is decreased, but the notorious fare dodger will always stay. These people kick in tourniquets or walk straight behind someone. Another option is that they use the elevator where you do not have to go through tourniquets. In the future they will look for solutions how to prevent the fare dodgers that use the elevator. They could for example link a CICO with the elevator, so you could only call the elevator by checking in or out. There are sometimes actions to find fare dodgers; they are with a group of inspection officials and police on the station waiting for the travellers and check them all. 

An inspection official carries a handheld to check cards, a PDA to write bills, a port phone, and a mobile phone. In the future this will be integrated into one. 

7.7 Summary

With the most new technology it is the case that when you read about it you will know how it works and this also counts for the OV-chipkaart technology. Because the technology does not always work smoothly it causes uncertainty at the inspection officials. In the time the stamp card was introduced there was the same resistance as there is now. According to an inquiry about the OV-chipkaart 60 to 70 percent of the users are satisfied with it. The availability of the handheld checkers is increased from 60 percent to 95 percent. The number of fare-dodgers is not decreased spectacular. 
Chapter 8: Drivers
8.1 Introduction

Ron van Uffelen is originally a bus driver. He supports a so called coordinator technical exploitation (CTE) function. Everything that is not related to human people, but with material and means, appears at the department where Van Uffelen is working. They create inversions when needed and look at technical cases of material. 

Van Uffelen works for almost 21 year at the RET as bus driver. Besides the job as bus driver he always did some jobs which were related to new busses; when the RET had to test busses he was there, when new busses had to be bought he was there, when busses had to be compared he was there, and etc. He was also asked for the TCK project. Van Uffelen did the bus driver job so long through which he could figurative do the job with his eyes closed. That is why he was interested in other things to broaden his horizon. Gradually he did more and more projects which he tied up nice and good. At the moment he is busy with the introduction of a new system called EBS in the bus. 

8.2 Education

TCK, the electronic payment system, is also a project where he is involved. On a certain moment he was told that a few bus drivers had to be educated for the TCK project. After that they searched within the organisation what kind of project people and information they had to pass on to their employees. A few years ago that was not that much. Van Uffelen went for education to Kralingen, where the project was prepared and implemented. He did not get a lot of usable information of the people in Kralingen, so it was not easy for him to pass good information to his colleagues. After that he was searching for information by himself what ended up in a presentation and a reference book. With these presentation and reference book Van Uffelen informed his colleagues about the consequences of the OV-chipkaart. Two year after the presentation the electronic payment system was actually implemented. Nowadays every bus of the RET has a system for the OV-chipkaart. 

8.3 Daily activity

The bus driver can leave his stamp at home because there are not stamped any tickets anymore. He must operate a screen every day. When he enters the bus he must login to the system. When he starts his trip, he has to enter what line he is driving and he has to do this every (half) trip. After that all the departure times are shown in the screen and this gives the bus driver the availability to choose the right trip. If there is a inversion he has to let the system know that he is changing from route, and when he is back on the route have to enter it in the system. In this way the route will be synchronized with the system. When a passenger enter the bus and checks in, the system checks at which station he is at the moment and on what time, and it withdraws four Euros from the card. After a few stations the passenger leaves the bus and checks out. The system checks at which station the bus is at that moment and calculates the kilometres between the two stations and returns a amount of money on the card ( €4 - get on costs - (number of km*price per km)). The system automatically recognizes when the bus is at his end station and at that point the bus driver has to enter a new trip. 

In the bus counts a closed entry regime, what means that a passenger can only enter the bus through the front door. The bus driver sits next to the CICO and on the moment someone checks in he could hear if the check in process went well (through a sound).
Figure 11 - CICO in a bus (ANP/Lex van Lieshout)
8.4 Technology

The technology is completely new for Van Uffelen. They began with not almost nothing. The system was prepared by a project group. This group was purely oriented to get the system working, change defects, way of implementing, and solving technical problems. There was not thought about de people that had to be educated the important things to get used to the system. From that moment it was the task of Van Uffelen and some colleagues to explain the other colleagues how it all works. At the beginning they had a lot of practical questions. A year and half after the training the system was actual introduced. It did not all grease the wheels; there were people who were not interested in the new system, people who waited till it actually was introduced, and people that said that it would never be introduced. But after the implementation date of the system everyone had to work with it. There are almost 700 bus drivers working at the RET, which all have had the training. 

Sometimes there are technical errors like when a bit or byte does not lay that good. For example it happens once in a while that money is withdrawn from an OV-chipkaart that actually may not happen. After checking out the OV-chipkaart the money will be returned to the card, but in fact it was the intention that no money was withdrawn. Besides that problem there are sometimes hardware problems. The CICO has a battery that is directly soldered to the printed circuit board. In the winter when is it cold the charge of the battery is low and it will be faster out of charge. When the battery is out of charge the whole printed circuit board has to be replaced instead of only replacing the battery. All problems at the RET are taken up seriously and they find methods to clear the problems up. 

The RET have half a million travellers a day. There will never be a system that handles half a million transactions a day that works completely faultless. That is not realistic. 

8.5 Resistance

There was a time that the system was in a dual phase, which means that the travellers could travel with a chip card as well as the stamp card or season tickets. A that time there were not that many people using the OV-chipkaart, because a lot of them were waiting for the moment when it become only possible to travel with an OV-chipkaart. The small group that directly took the step to use the OV-chipkaart have had as good as no complaints. Most of the time, people who not use the electronic payment system create negative stories. 

There is a lot of resistance because the people pick up negative stories and pass them on. An example of such is story is the following one: some people were telling that four Euros were withdrawn from their card after checking in and no money returned when they checked out. What actually was the case is that they forgot to check out. These stories live a own life in the long run. The people with the most complaints are sometimes people that have no OV-chipkaart in their possession. Other complaints of people were about the price of their trip; the same trip was more expensive than it was with the stamp card. When there are two zones and you want from zone to far in zone 2, the trip could be more expensive. There are also people who are paying less than before. The order of the government was that per balance the price had to stay the same. The RET had to prove to the government that the average price is the same and off course this is the case.
8.6 Tickets

A passenger could also buy a ticket at the bus driver, a one-hour ticket and a two-hour ticket. The disadvantage of these tickets is that every public transport company has her own one-way ticket. This means that it is not possible to travel with the same card when you have to change from a bus of the RET to a bus of another public transport company. This card is not the most ideal thing to travel. But when they stop selling this kind of cards in the bus, they aggrieve for example tourists, which are mostly not in the possession of an OV-chipkaart. Van Uffelen thinks it can be possible in the future that more countries around the Netherlands implementing the system and that the countries will work together. In this way you could travel with the OV-chipkaart to for example Belgium. When a person wants to travel as easiest as possible he has to be in possession of a personal or an anonymous OV-chipkaart. 

8.7 Needs

Bus drivers have the need for readers with which they could read the OV-chipkaart. Now it is the case that when a passenger does not check in well, but the passenger says they did, the bus driver could not check it. 

When Van Uffelen looks at the OV-chipkaart as a traveller he wants the opportunity to know what is balance is at every moment. Now you could only see in the bus, tram, and metro or at a recharge machine. He prefers that this would be possible at more places. 

8.8 Control

The goal of the OV-chipkaart is not to fight against fare dodgers in the bus, because that is almost impossible. This could be the case at the metro, if the tourniquets are not kicked in. Fare dodgers will always stay and we have regular control for it. The regular control means that a few inspection officials enter the bus and checks at all the passengers if they have a valid card. A conductor at the tram can see if someone checked with the support of a handheld, but a inspection official can see a lot more with the handheld. The privacy that is guaranteed is higher at a conductor than it is at an inspection official. A conductor on the tram is meant for the maintenance of things, ticket sales and control. 

8.9 Summary

The bus drivers did get a lot of training, but almost one and a half year later the OV-chipkaart was actually introduced. The bus driver has more activities to do through the introduction of the OV-chipkaart. For Van Uffelen the technology was completely new. There is a lot of resistance because the people pick up negative stories and pass them on. A disadvantage of the one-hour and two-hour tickets is that they can be used when travelling with the same ticket with two busses from different public transport companies. Bus drivers have the need for readers with which they could read the OV-chipkaart. 
Chapter 9: Data Analysis
9.1 Introduction

In this section we capture the major observations from the interviews with the seven persons who are all related to the OV-chipkaart in a different way. In the chapters above can be seen that a few commonalities exists between the interviewees. We have sorted the information conducted from the interviews into six parts: knowledge management; job security; user resistance; change management; technology; and economic impact.  

9.2 Knowledge Management

Knowledge management is an emerging, interdisciplinary business model that has knowledge within the framework of an organisation as its focus. It is rooted in many disciplines, including business, economics, psychology, and information management. It is the ultimate competitive advantage for today's firm. Knowledge management involves people, technology, and processes in overlapping parts. (Awad & Ghaziri, 2008) 
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Figure 12 - Overlapping human, organisational, and technological factors of KM (Awad & Ghaziri, 2008)
The technology which is used for the OV-chipkaart was totally new for all of the interviewees. They had never worked with that kind of technology and almost all of them had to be informed by others to understand the technology. In the early days of the OV-chipkaart project, people from outside the organisations gave presentations to explain the purpose of the OV-chipkaart, the likely changes for the employees in their daily activities, and how the OV-chipkaart intrinsic works. Besides the presentations the employees went to courses and practices. A few interviewees said that they had to search for a lot of information about the OV-chipkaart by themselves because even the suppliers of the technology did not know every answer to their questions. 

At the HTM, the OV-chipkaart employees are spread throughout the company and every department has its own contact person who could answer questions to the other employees on the department. Information about the OV-chipkaart is gained from extern sources as well as intern sources. 

Training is very important for the bus drivers and inspection officials. They had to work with new stuff which has to be handled well. Huisman said that when you read about the technology you will automatically learn how it works. We agree with him that reading about it is a very important point to start with. But after that you must practice with the technology through which you also exactly know how it works. The inspection officials had to learn how to work with the card reader and so they have had special trainings for this. 

Almost one and a half year after the bus drivers attended the courses about the OV-chipkaart the card was actually implemented. The knowledge of the bus drivers during this time of course was decreased. We think the timing of the courses was not the right choice. This led to significant increases in costs, and it was better to do it right the first time.

 As we look back at Figure 8 where it is illustrated that knowledge management involves people, technology, and processes in overlapping parts, we must say that the knowledge in all parts are changed or still changing. The technology is new and through the presentations, courses, and trainings, the knowledge of the new technology is increased. There are a lot of new processes within the company due to the OV-chipkaart, so also this knowledge had to be increased. And last but not least the people, the employees, which almost all had to broaden their knowledge because they are or will be in some way related to the OV-chipkaart. 

When the OV-chipkaart was introduced not all the users did exactly know how it worked. This was the reason to start big campaigns to inform the people how they have to use the OV-chipkaart. At every station there were employees (or people hired by the public transport company) busy with helping the users with checking in and out. In this way they pass knowledge on to the travellers.  

9.3 Job Security

Job security is the probability that an individual will keep his or her job.  A job with a high level of job security is such that a person with the job would have a small chance of becoming unemployed (Buttars, 2009). The implementation of a new technology is a factor that affects the job security (Etcher, 2008). In this Section we find out the job security of the employees working at a public transport company.  

The introduction of the OV-chipkaart did not led to fewer jobs at the public transport companies. Every station that is hedged by tourniquets now contains an employee who takes care of the safety on the station. When for example fire starts at the station all the tourniquets must be set open. 

At the early days of the project there came sounds of people who worked at ticket offices and information bars that they would lose their job. They thought that their job was useless when everyone has an OV-chipkaart. Actually this was not the case when the OV-chipkaart was introduced. The activity of these persons had made a shift from selling tickets to giving information. We think that the amount of people working at the ticket offices and information bars will decrease little by little because the travellers are getting more and more used to the OV-chipkaart, which lead to fewer questions.

During the introduction period of the OV-chipkaart in Rotterdam and Amsterdam a lot of extra people were hired to let the process pass off well. This was temporary so the OV-chipkaart project created temporary jobs for a lot of people. 

At the time of the stamp card there were one or two people busy with complaints and questions of the stamp card at the Customer Service Department of the RET. With the OV-chipkaart as travel ticket there are three people busy with complaints and question of the OV-chipkaart. But also this job will not have a long future for all three people, because during the time, complaints and questions will decrease and fewer people are needed to handle them.

The amount of inspection officials is not decreased and will not decrease in the future, in spite of the tourniquets that are placed on the stations. Because of the tourniquets it is harder for people to enter the metro without having a valid ticket. We think, just as a few interviewees, that it is impossible to prevent payment evaders. They always know a way how to enter the metro without having a valid ticket. 

We said earlier that job security is the probability that an individual will keep his or her job. We think that the short-term probability is not increased or decreased due to the introduction of the OV-chipkaart. As we look at the job security in the long-term of the employees working at the ticket offices and information bars, we think the probability will decrease. 

9.4 User Resistance

Changes that are considered favourable are not resisted and may even be sought after and welcomed, while changes considered unfavourable are likely to be resisted (Joshi, 1991). The potential reasons for the resistance against the OV-chipkaart are discussed in this section. 

A lot of people see new things as a threat, just as Hendriksen said: renewal causes definition. Resistance against the OV-chipkaart will arise when people see the OV-chipkaart as a threat. Cairo said that when these people do not look at the OV-chipkaart as a threat but as a chance, they will see the benefits of the card and the resistance would have been a lot less. 

There was a group of people that were against the OV-chipkaart because they thought it violates their privacy. But the main reason of the OV-chipkaart is not to track people and know exactly where they are on a certain moment. But, on the other hand, it could be handy when they exactly know where a person was at a certain moment, for example when the police in searching for someone. 

Another important point that causes the resistance is the adaption of a lot of people. When one person says that the OV-chipkaart is not a good way to travel, other persons adapt this opinion and spread it out to other people. According to Van Uffelen the ones that create the negative stories are sometimes people that even do not use the OV-chipkaart. A lot of people look at the price. They think that the price of a trip with an OV-chipkaart is higher than the price of a trip with a stamp card. This is not the case; the price of an average trip is the same. The only difference is that the traveller pays per kilometre instead of per zone (Winter, 2010). 

According to Cairo, most people that had resistance against the card now see the benefits of the card. We think that this is caused by the fact that the OV-chipkaart project is now in a phase where everyone must use it, because without the card they could not travel. Hendriksen noticed that when older people are helped to get on board and they tried out the card once, their resistance will decrease or even disappear. 

A nice thing to tell is that the news about the resistance against the OV-chipkaart was almost exactly the same as the news about the resistance against the stamp card thirty years ago. We think resistance can be seen as a temporary thing. When we look at the process of the stamp card: when everyone accepted the stamp card, the resistance disappear. We think this would be the same for the OV-chipkaart. 

Just after the introduction of the card not everything was optimal due to technical weaknesses. This also can cause resistance, because people do not want to use stuff that does not work optimal. But during the time the technology improves. Now you can see that there is not a lot resistance anymore. In a recent survey the OV-chipcard received an average mark of 7.2 from the users (NRC, 2010).   

9.5 Change Management

Change management can be seen as a structured approach to transitioning individuals, teams, and organisations from a current state to a desired future state (Filicetti, 2007). There are different kinds of organisational changes: strategic changes; technological changes; structural changes; and changing the attitudes and behaviours of personnel. The major change in the OV-chipkaart project is the technology. In this section we analysed the results of the change. 

The activities of a tram driver are still the same. Every tram has a conductor who sells tickets to the customers and check if they have a valid ticket. The tram driver only has to focus on driving the tram from station to station. This is not the case for a bus driver; he or she has more activities to do than before. When entering the bus, the driver has to login to a system where he has to enter the trip he is going to drive. When that trip is finished, he or she has to enter the following trip, and again and again. If there is an inversion during his route he has to communicate to the system that he is leaving the route. When the bus driver is back on the route he also has to communicate it to the system. These are all extra activities that the bus driver did not have to do in the time of the stamp card. The activities of an inspection official did not change a lot. They still enter a bus, metro, or tram for asking the travellers for their ticket. The difference is that they now carry a card reader with which they can check the validity of the tickets. Because the card readers still do not always work smooth, some situations leads to uncertainty at the inspection official. So we could say that the inspection official cannot trust the card readers for 100 percent. It could be that they give someone a fine because their card reader says that the ticket of the traveller is not valid, but actually it is. We think that this puts some extra pressure on the work activity of the inspection official. 

With a stamp card it was possible to travel with more than one person on the same stamp card, for example a mother and her child. With the OV-chipkaart this is not possible anymore; mother and child must both have their own OV-chipkaart. On a stamp card you could see your "balance" and with the OV-chipkaart you could only check you balance at special places, namely the machines on the stations. Before entering a bus we think it could be handy that you know you have enough balance on your card, but at this moment that is not possible. 

9.6 Technology Impact
Technology is very important in the OV-chipkaart project. If the technology does not work well the project could not succeed. In this section we discuss the failures as well as the successions of the technology used for the OV-chipkaart. 

The service level agreement between the RET and Vialis was based on the thoughts that a machine was defect once a month. Instead of a defect once a month, a machine was defect three times a day. At the beginning the public transport companies experienced a lot of problems with the technology: machines that were out of order; defect card readers; and etc. The machines had to have an availability of 98 percent, but in the beginning of the project the actual availability was around 70 percent. At the moment this is increased to around 98 percent. Every day the RET is facing problems with the card readers: low battery; out of memory; etc. When the inspection officials started using the card readers the availability of them were 60 to 70 percent. This availability is now increased to 95 percent. 

Students were facing a lot of problems during the period in which they had to collect their travel product. The software could not process that many transactions at the same time. The overload of transactions disturbed the process. 

The RET uses a program which monitors all the hardware that is placed on all the stations. With this program they could easily see when there is a defect in the hardware, and even in which component of that hardware. In this way they can fix the problem fast. 

We agree with Van Uffelen that it is unrealistic to think that it is possible to have a technology without any defects or technical minorities. The system must handle millions of transactions a day and that could not work completely faultless. Also, there will always appear small problems that have to be fixed. We could see that the number of problems is decreased a lot and that the most bugs in the software are fixed.

The OV-chipkaart technology makes it easier for people to travel. They only have to check in and out and do not have to think about how many strips they have to stamp. Through the introduction of the tourniquets on the stations the social security on the metro is increased, which also increases the travel pleasure. When you chose for the option of automated recharging you even do not have to care about the balance on your card: you always have enough on the card to travel. 

9.7 Economic Impact
The economic impact of a project like the OV-chipkaart is huge for the public transport companies. For the customers it should be the same. We discuss the economic impacts in this section.

 The Netherlands is divided into zones. In the time of the stamp card when travelling from zone 1 to zone 2 the traveller had to stamp on the third strip (entry tariff plus number of zones). Let us have a look at figure 9. The price of the trip from point A to point B was the same as the price of a trip from point C to point D. This is not very fair because the distance between point A and point B is longer than the distance between point C and point D. 


[image: image7.emf]A

B

D C

Zone  1

Zone  2


Figure 13 - Example of a public transport network
With the OV-chipkaart the price of a trip is based on the distance plus a base tariff. So the price of a trip from point A to B is higher than the price of a trip from point C to D. It is possible that people who travel from A to B must pay more for their trip then they did in the time of the stamp card. And for the people travelling from C to D the price of the trip could be less than before. The people that have to pay more complain about the price and the people that pay less, of course, do not complain. Every public transport company may chose his own price per kilometre: RET €0,12; HTM €0,131; GVB €0,104. The following example explains who the price is calculated. When starting with an balance of €15,- on the OV-chipkaart you check in and there will be withdrawn a temporary entry tariff of €4,-. When travelling three kilometres with a bus of the HTM, the price of the trip is (€0,78 (base tariff) plus three times €0,131) €1,17. When checking out the remaining entry tariff will be retransferred to the OV-chipkaart, which in this case is (€4,00 - €1,17) €2,83. After this trip the balance of the OV-chipkaart will be €13,83.

In the time of the stamp card and season tickets every public transport company had to prove every year to the government the number of passengers it had transported that year. With the number of passengers of all the public transport companies a distribution code is constructed. With this distribution code the revenue of the stamp cards and season tickets is spread among the public transport companies. It was possible that a company received more money than they actually had to receive. With the introduction of the OV-chipkaart it is possible to know the exact number of passengers a public transport company had transported. We could say that the OV-chipkaart is fairer then before.
The costs associated to the promotion of the OV-chipkaart differ per public transport company. There was a national promotion which was paid by the government. Every public transport company could make the choice to promote more than the national promotion. But there are of course costs associated to it. The RET and the GVB has spend more money on promotion than for example the HTM. The RET organized an advertising campaign just before the OV-chipkaart became the only way to pay in the metro. According to Meijer the effort was too much. We agree with him that even the effort was too much; you want to put out all the stops to let the introduction of the OV-chipkaart pass off well. 
9.8 Summary

There is a lot of new knowledge created in the public transport companies caused by the OV-chipkaart project. The technology was not clear for everyone from the start of the project; they had to search for a lot of information by themselves. 
The most people who are working at the public transport companies have a secure job. But we think that in the long run the number of people at tickets offices and information bars will decrease. This will lead to job losses. 

People have had many reasons to be against the OV-chipkaart. But now it is almost the only way to travel them all see the benefits of the card. The resistance is decreased by time and we think that it will disappear in the future.
Everyone within a public transport company is facing the OV-chipkaart. Almost every job has some other activities due to the OV-chipkaart. But for the one the change of activities is bigger than for another. 

There are still some problems with the technology now and then, but the number of problems is very much decreased when looking at the number of problems during the introduction of the OV-chipkaart. It is not possible to have a technology without any problems. 

Through the introduction of the OV-chipkaart things are fairer than it they were before; the price of a trip and the revenue the public transport receives for transporting people. 

Chapter 10: Conclusions
10.1 Introduction
Employees of public transport companies and customers of the public transport all have a lot of different opinions. This chapter shows the most important points and the answer to the main research question: What are the IHCs of Implementing the OV-Chipkaart in the Netherlands? But before this question is answered, the sub questions will be answered in section 10.2. Besides the answers on all the questions the lessons learnt and research limitations are discussed in respectively section 10.3 and 10.4.
10.2 Main Findings
The main findings of this research are answers to the sub questions of the research. Together they will produce an answer to the main research question. The sub questions postulated in the research methodology will be answered based on the information obtained from the interviews. The following questions and answers were found:

What is the impact of the OV-chipkaart on the staff?

In this question we suppose that all the employees of the public transport companies can be considered as the staff. Within a public transport company a lot of different jobs exists like, for example, bus drivers, technical engineers, managers, etc. For all these jobs the OV-chipkaart plays another role. Because it plays another role for every job, the impact on the employees depends on their job. The impact on, for example, a bus driver or an inspection official is bigger than the impact on, for example, an administration employee.

Almost all employees of the public transport companies had to attend course to increase their knowledge about the OV-chipkaart. During the courses they learned how the OV-chipkaart would change their daily activities. Some employees, like, for example, manager are also trained to pass their information about the OV-chipkaart to others. The information given during the courses depended on the job description. So it was not the case that an employee of the customer service learned the same things as a bus driver. Some employees were not interested in the courses about the OV-chipkaart, because they thought it would never be implemented. 
There exists some uncertainty for the inspection officials, because the technology of the OV-chipkaart does still not work smoothly. This lead to the point, they do not always know for sure if someone has an invalid ticket. It happens that the card reader tells the inspection official that the card is invalid, while in fact the card is valid. This can lead to unhappy customers. 

At this time the number of employees at the public transport companies is the same as before, but we think this will change in the future. When everyone is used to the OV-chipkaart, there will almost be no questions about the working of it. This will decrease the number of employees working at ticket offices and information desks. 

But one thing is for sure, the OV-chipkaart has an impact on everyone who is working at a public transport company.
What is the impact of the OV-chipkaart on the customer?

The OV-chipkaart changes the activities for a customer. Customers need an OV-chipkaart to travel from A to B in the Netherlands. Before entering a bus, tram, train, or metro the customer has to check in and when leaving, he or she has to check out. A customer can only check in when his or her OV-chipkaart has a positive balance. 
Together with the OV-chipkaart, tourniquets are placed on a lot of stations. This increases the social security on the stations and in the metros. When customers feel save in the metros and on the stations, they will have more travel pleasure. This could increase the number of customers. As the number of customers increase, there could be a change that the number of people using a car decreases, which is good for the nature.
Right after the OV-chipkaart was introduced it was facing a lot of problems. These problems increased the resistance against the OV-chipkaart and the customers lost their motivation for using the card. After a few months the most problems were solved, which leaded to motivated customers.
The price of a trip for the customer is changed. With the OV-chipkaart they pay per kilometre instead of per zone. When using the OV-chipkaart the price of a trip is for some customers higher than when using, for example, the OV-chipkaart. But other customers pay less than before. The complaints about the price are understandable, but paying per kilometre is fairer. Besides that the card is fair, it is also easy in use. Customers do not have to calculate how many strips they need for travelling from A to B; they only have to check in without thinking. 
It is not possible for two or more customers to travel on the same OV-chipkaart. Everyone needs a own OV-chipkaart to make use of the public transport. 
What is the impact of the OV-chipkaart on the society?
The society is changed due to the introduction of the OV-chipkaart. A lot of people are concerned about their privacy when using the OV-chipkaart. They feel like they are tracked when travelling. We understand their concerns about privacy, but what is privacy exactly in the year 2010? Everyone put their personal information on the internet, but when there comes an new payment system for the public transport they complain about their privacy. 
We think that the impact of the OV-chipkaart will increase the coming years. At the moment, the OV-chipkaart is not implemented yet in the whole county, but only in the bigger cities in the Netherlands. In the future it could, for example, be possible that customers can pay in stores with their OV-chipkaart. 
What is the impact of the OV-chipkaart on the stakeholders?
The data gathered from the OV-chipkaart can be used. A public transport company can make a timetable based on the amount of customers on a specific time at a specific place. This decreases the average waiting time, which leads to happy customers.  
Public transport companies earn the right amount of money for their service. The number of customers per year is precisely counted with the OV-chipkaart system. The government deposits money on the account of the public transport company based on the number of customers. The number of customers is more precise in comparison with the old way of counting. In the old way it was possible a public transport company received more money than it actually had to receive, and vice versa.  
The public transport companies had to spend a lot of money to the hardware and software that are needed for the OV-chipkaart. Besides the budget of the government, they must spend money of their own on the OV-chipkaart project. These costs are very high, which also explains the exceeding budget.
Service contracts exist between the public transport companies and the suppliers of the technology. These suppliers have had a lot of work because of all the technology problems. At the beginning they could not achieve the availability numbers which where specified in the service level agreement. We think this led to a lot of pressure on the shoulders of the suppliers. 
10.3 Lessons Learnt
There are a few lessons I learnt trough this master thesis. First I improved my skills to properly do qualitative research. I also did a qualitative research for the bachelor thesis and I think I did better now. I learned that preparation for an interview is very important, like for example writing down the right questions I wanted to ask to the interviewee. I think my interview skills are also improved; I now know when to speak myself and when to leave a silence which means the interviewee must talk. 
Another thing I learned trough this thesis is that in the beginning it is hard to find persons who have time for you. A have sent emails to a lot of persons: from some I received a negative answer because they were too busy and from some I received no answer at all. But after I had my first and second interviews I received more and more contact information about persons who wanted to share their information with me. I am very happy they all had time for me. So at the beginning it did not go that fast, but after a few weeks I had received a lot of information through interviews. 

At last I also learned that you cannot write a thesis in one time without any mistakes. I reviewed the thesis a lot of times to make improve the text. I have also sent my thesis to friend for reviewing it. 
10.4 Research Limitations
A limitation of this research is that a limited number of persons who are related to the OV-chipkaart were interviewed. There were also only people interviewed from two different companies: RET and HTM. If there was more time and more available persons there would be the possibility to interview more persons from more different companies. 
Another limitation is that the OV-chipkaart project is not totally finished in the Netherlands. You could say that it is still in his child shoes. I think that future research can be done when the project is finished, because than the OV-chipkaart is totally integrated in the Netherlands and there will be more information available about the performance of the card.
10.5 Thesis Conclusions 

The main research question is: 
What are the IHCs of Implementing the OV-Chipkaart in the Netherlands?

There are three major factors influencing the indirect human costs of the OV-chipkaart in the Netherlands. For clarity reasons, we break up our conclusion into three factors: education, customer care, and technology.

The management spent a lot of effort on exploring the potential of the system. Together with the government they evaluated existing systems in other countries and decided to choose the current one. Because the OV-chipkaart was a totally new thing for the employees, they had to be trained to understand the functioning of the OV-chipkaart. The organization has to take the costs of these training inclusive related costs into account. 

The customers had to become motivated to use the OV-chipkaart. There was a lot of resistance against the card and the customers needed support by understanding the new system. This leads to operational costs.

Due to a lot of problems with the technology, the suppliers had to provide a lot of service to the public transport companies. Some employees had to spend a lot of time on figuring out the functioning of all the processes related to the OV-chipkaart. They had to do this by their selves because the technology was also new for the suppliers.
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� Trans Link Systems was established by the five largest Dutch public transport companies to implement a single payment system for public transport: the OV-chipkaart (www.translink.nl)


� HTM is the public transport company in and around the Hague.


� RET is the public transport company in and around Rotterdam. 





� The Thales Group is a French electronics company delivering information systems and services for the Aerospace, Defense, and Security markets. (www.thalesgroup.com)


� Vialis Railway systems develops, tests, sells, and implements different kinds of railway systems. (www.vialis.com)


� East-West is the consortium of Thales, Accenture and Vialis, that is selected to create the unified transport ticketing and payment system for the Netherlands. (www.eastwest-consortium.nl)


� RandstadRail is a light rail network in South-Holland. (www.randstadrail.nl)
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