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Preface

From the time I was very young, I was always fascinated by public transport. It is very interesting to see that a lot of people can be transported by public transport very efficiently in enormous cities like Paris and London. 

When I studied economics, I learned that price is very important in the market system of demand and supply. On first sight, delivering something ‘free’ may therefore sound strange for an economist and also for me. Nothing is ‘free’, only the rising of the sun. However, the capitalistic economic market system is not functioning perfectly, especially because of the existence of externalities, which are not incurred by the individual decision, but harm society as a whole. This is the reason for the existence of a government. Especially in transport economics, a lot of externalities exist. Because of this, ‘free’ public transport could be an interesting policy. 

‘Free’ public transport has strong advocates and opponents. During my research, I discovered that not a lot of economic academic work was produced about this interesting subject. It was hard to make a start with it, but the results are as interesting as the concept of ‘free’ public transport is.

Today, in times of the credit crunch, we are thinking and reviewing economic theories. The pure market driven laisser faire policies are on its return. Maybe there will be more space for welfare economics, in which the effects of a policy on the whole society is studied, now and in the future. Maybe ‘free’ public transport can be placed into the theories of welfare economic, as a possibility - in some cases – to create more welfare for society, now and in the future.

This thesis would not have been possible without the good cooperation and information of a lot of people out of several municipalities (Rottedam, Tilburg, Eindhoven, Hasselt and Dordrecht), different public transport companies and the Ministry of Transport in the Netherlands and Belgium. Special thanks go to Dr. Michel van Hulten for his ideas. Also I would like to thank my supervisor drs. Giuliano Mingardo for the helpful support.
Have a good journey trough this thesis of the fascinating world of ‘free’ public transport!

Sebastiaan van der Vliet, Schiedam, August 2009
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Chapter 1

Introduction

Relevance

Over the last years, ‘free’ public transport – especially for target groups – has become a hot item. Lots of cities and countries introduced and invested in ‘free’ public transport for elderly people. Also other target groups have been introduced. With ‘free’ public transport cities try to improve social wellbeing of its inhabitants, or are trying to solve some traffic problems, like congestion, environmental problems, parking problems etc. The question is whether the costs are lower than the benefits of these policies. Academic research only looked to some effects of ‘free’ public transport on the travel behaviour of people, but a look to the real costs of ‘free’ public transport - and followed from this a cost benefit analysis - has not been taken place yet.

To fill this gap in scientific research, a social cost - benefit analysis of ‘free’ public transport is an interesting research topic. The investigation focus on ‘free’ public transport for specific target groups and focus on the situation of Rotterdam, where the city pays €4.5 million to the local public transport company RET for ‘free’ public transport for elderly people. The question is whether these investments are profitable for the society or not and if ever lager projects as completely ‘free’ public transport would be beneficial for society. Because of this, a theoretic situation in which public transport is completely ‘free’ on all RET lines in the Rotterdam region, is also part of this thesis. 

Main Research question

Related to the statement of above, the main question of this thesis is: are the social benefits of ‘free’ public transport in cities higher than the costs? Especially the economic effects of ‘free’ public transport on the society as a whole will be investigated in this way. 
Sub questions:

Related to the main question, some sub questions can be derived, from general to specific: 

-Why do public transport exists and how works the public transport system in the transport market?

-What are the different appearances of ‘free’ public transport?

-What are the benefits of ‘free’ public transport?

-What are the costs of ‘free’ public transport?
          -Is ‘free’ public transport for specific target groups beneficial for society? 

-Is completely ‘free’ public transport in cities beneficial for the society?
Hypothesis
Also a hypothesis, related to the main question, can be derived. 

-The social costs of ‘free’ public transport are lower than the social benefits. Looked to the society as a whole, ‘free’ public transport can have mayor benefits to reduce the externalities of the car system, and will probably bring other people social desirable mobility. It is estimated that these benefits are higher than costs of ‘free’ public transport.
Methodology

First, a literature overview will be given of the most important theories concerning public transport in general and ‘free’ public transport in specific. Further, statistics of existing studies have been integrated into the determination of the costs and the benefits of ‘free’ public transport. Also interviews have been done with policy makers from different cities, officials, employers from transport companies etc. 

Case studies have been done with several ‘free’ public transport cities. Experiences out of these case studies in the form of interviews have been done with policy makers of cities like Eindhoven, Tilburg, Rotterdam, Delft, Hasselt and Dordrecht. These interviews have been used in order to look whether the benefits also exceeds the costs in those specific local cases and in case of a theoretic situation of complete ‘free’ public transport in Rotterdam. Also these interviews are used to get insight information which is not available in the official reports about ‘free’ public transport.

Finally, of most case studies, small cost benefit analyses have been done in order to calculate whether the benefits are higher than the costs. All the costs and benefits have been monetized as much as possible in order to do this. For Rotterdam, with available data, a cost benefit analysis have been done for the hypothetical situation that public transport would be ‘free’ on all RET lines in the Rotterdam region.
Structure

The thesis is built out of two parts, a theoretic part and an empirical part. The theoretic part is included in chapters 2 and 3, the empirical part is included in chapters 4 and 5. The theoretic part starts general and then goes to specific. In these chapters, economic theory is related to transportation in general and ‘free’ public transport in specific. With the use of these theories, a model is developed which describes the effects of ‘free’ public transport on the transport system. Further, in the empirical part, this model is tested. Chapter 4 describes ‘free’ public transport of specific target groups. Chapter 5 describes ‘free’ public transport for everyone in a certain area with a real of the world example and a theoretic situation in which ‘free’ public transport would be available on all RET lines in the region of Rotterdam.
In chapter 6, a conclusion is given, the main question and the sub questions will be answers as well as the hypothesis is considered. Also, recommendations for policy makers and recommendations for further research are given. 

PART I

Theoretic Framework
Chapter 2

The Public Transport System

To get insight into the effects of ‘free’ public transport, we will first have a look to the public transport system as a whole. In the beginning of this chapter, we will give a definition of what public transport exactly is. Then, a short historical overview of the business of public transport over time will be given. After that, the public transport market will be described, with which factors the determinants are of the public transport market. 
In this chapter, the following sub question will be answered:

Why do public transport exists and how works the public transport system in the transport market?

2.1 Definition public transport

Public transport is a part of the passenger transport system. The passenger transport system can be separated into different parts (van den Heuvel, 1997):
1) the way of moving (animal or mechanical way)

2) the way of regulation (private transportation: no license needed, professional transport, license needed)

3) the possession of the vehicle (private transportation is only available for the owner of the vehicle, public transport is available for everyone)

4) the type of exploitation (private transport is only for the need of the user, collective transport is characterized by a preconceived plan, where different needs are bundled)
5) the degree of conductivity (unconducted transport: road transport, conducted transport: rail transport)

From the points mentioned above, public transport can be defined as: “the provision for the transport of people by using transport modalities who are available in a public supply” (Van den Heuvel, p. 8). However, the term public transport applies to the social function of the transport. It generates transport for those who do not own private transport (a car for example). By mentioning public transport in this strict definition, also public transport that does not work according to a fixed timetable - as a taxi - is public transport. 
If we mean public transport to compete with the car and in fact to substitute with the car, we mean in fact collective transport. This collective transport is transport with a plan which is made in advance (a timetable), in which several transport needs are bundled. The two functions of public transport – the social function and the substitution function – come together. In fact we have to talk about ‘collective public transport’. The government means with public transport ‘collective public transport’ most of the time.  In order to promote the readability of this thesis, and to connect with general accepted language, we will use the term ‘public transport’ in stead of ‘collective public transport’.
2.2 Developments over time

By the origin of public transport in the early 19th century, the investments were done with healthy business intentions most of the time: with constructing and exploitation of public transport networks, a company was able to make money without governmental subsidies. Sometimes, the government was building railways. This was only to stimulate the development of the railways. Exploitation and maintenance was always in the hands of private companies, financed with private money (Veenendaal, 2004). Because these early railway companies had a relative monopoly on the passenger transport market (because of its much higher speeds, the railways competed the barge and the mail coach out of the market), such companies were very good able to make a healthy return on investments. 
This situation continued until approximately the mid 20th century. Before the Second World War, a lot of public transport companies (railways and local tram, bus and underground companies) where bought by the government. The government bought the shares of the companies, but the relationship government - public transport company was different in every single country. Usually, there was a good balance between the costs and the benefits of the public transport. If this was not the case, the unprofitable situation was considered as a temporary situation (Van Hulten, 1972). By cutting the number of lines, the number of vehicles underway and the service times, the companies  tried to get a healthy company result again. 

2.2.1 Change

In the fifties, the number of wealth and as a result of that the number of cars was increasing enormously. The car was a big competitor for the public transport. The relative monopoly of the public transport system was affected. Together with rising wages, this was affecting the local and national public transport companies very much. To give an example, in 1955, the Rotterdam public transport company RET played break-even. In 1962 the losses were 32% of the income, and in 1970, this number was increased to 52% (Gemeeteraad Rotterdam, 1971). This situation was increasing in the years after the seventies. In the end of the eighties, the average losses of the average Dutch public transport company were 67%. After the eighties, this figure stayed relative stable on 67%, but in the last years, the number has declined into the direction of 60% (DGP, 2003). This was possible due to government cuts on budgets of the individual companies and various cost savings in different forms, as a result of the costs in the budgets (declining overhead costs, lowering frequencies, scrapping in the number of lines etc.). In Holland, only the intercity services, provided by the Nederlandse Spoorwegen (the Dutch Railways), are able to generate more income than costs (Goeverden e.a., 2006). However, the infrastructural costs are not taken into account into these figures. If these costs are taken, this public transport service can probably also be considered as a money losing activity. 
It is clear that in the public transport sector, there is no healthy business economic situation for a long time already. If all costs and benefits of the public transport system would be equal to each other, than the price of a public transport ticket would be on average – depending on the specific route of course – 3 times as much as the price is now. By such a price, a lot of travellers would not take the public transport anymore. As a result, a lot of lines should be scrapped and on the remaining lines, the frequencies of the service would be much less. As a result of this, the whole public transport system will come into a big negative spiral. In the end – except some single lines - hardly any public transport would remain. A study done by Goeverden et al. (2006) proved that by scrapping all the subsidies of public transport, the use of public transport would fall towards only 40% of current levels.
That this can be true proves the United States of America, where hardly any subsidies for public transport exist. In the past, the United States had a very high dense local and national public transport network, run by private companies. When the car came up from the thirties, the government in the United States did not – in contradiction to its European counterparts – take over the public transport companies. As a result, a lot of them went bankrupt. Today, only in the big cities like New York, Chicago, Washington and Boston a relative good public transport network is available. Here government subsidies are available. On the countryside and in middle-size cities, hardly any public transport remains. 
2.3 Reasons for subsidization of public transport

The governmental reasons of compensating the losses in public transport, instead of leaving the system to the ‘free’ market, and by doing that subsidizing the public transport system in fact, are very diverse (Button, 1993). First there are social reasons. Approximately 25% of the households in the Netherlands do not own a car (van Hulten, 2004). This is because some people do not have a driving licence, are too old or too young, cannot afford a car, are handicapped, or do not own a car for principle reasons. In another 25% of the household, the wage-earner leaves in the morning with the only family car.  Because of this, about 50% of the people do not have a car available, at least during day time. In order to prevent those people to get into a social isolation, a public transport network is crucial.  
The second reason of subsidising public transport deals with the fact that the car system generates a lot of social costs. These social costs contain among other: the use and the cutting of space in order to park and use cars; congestion; accidents, noise and environmental damage. For the Netherlands, some investigation has been done in the past how big these social costs are. To give an indication, the following social costs can be mentioned. As much as possible, figures from the Dutch institute of mobility policy (Kennisinstituut voor Mobiliteitsbeleid (KiM)) have been used, a Dutch policy institute, part of the Ministry of Transport. For aspects not available in there calculations, figures of other renowned institutes have been used, as consulting office CE and knowledge institute KpVV.

-Congestion costs: between €2.8 and €3.6 billion (KiM, 2009);

-Road construction and maintenance: €7.1 billion (CE, 2003); 

-Parking costs (costs minus revenues): €4.6 billion (KpVV, 2006);

-Accidents (mainly due to road traffic, but not excluding insurances): €10.5 – €13.6 billion (KiM, 2009); 

-Noise and environmental damage (only due to car traffic): between €0.31 and €2.25  billion (KiM, 2009);

-Some difficult, or not to determine costs (PM posts). For this aspect, the following can be mentioned: environmental costs by the production of oil and metal for the production of cars and petrol; demolition costs; cutting the landscape for road infrastructure etc.

All together, the car system has got a big social cost for society, of about €25 to €31 billion. However, this figure must be interpreted with some caution, since there are a lot of underlying assumptions on the basis of the calculation of the costs above. When other assumptions are made, another figure (higher or lower) can be the result. Also, some costs are also partly caused by trucks and other road users than the car. It is very hard to split some costs (as construction of infrastructure) to just car or truck. Because of this, the figure for the car only is lower than the figure above. However, it gives a good indication of the huge costs the car system deals with in the Netherlands. 
To give an example of the effects of externalities, we will use the accident externality to look what mode of transportation is the safest mode. In table 2.1, we can observe the accident chance per 20,000 passenger kilometres. 
	Mode of transportation
	Accidental chance

	Motor cycle

Bicycle

Car

Bus
	1 to 889

1 to 2,490

1 to 11,161

1 to 625,000


Table 2.1: Accident chance for different transport modes in The Netherlands, per 20,000 passenger kilometres (source: De Blaeij et al., 2003).
What can be concluded from the table above is that the bus is by far the safest way of transportation. Compared with the bicycle, the bus is even a factor 251 safer.

Also interesting to observe is the accidental chance related to transport mode and to age. Older people have a much bigger change to get an accident in traffic than younger people, especially when they cycle or walk (SWOV, 2008). Results of a study towards accidental chances can be found in table 2.2. Driving a vehicle is making a mode of transport more dangerous on elderly age, as the response time of elderly people declines, compared with  people of an ‘average’ age. Also the chance on an accident under young people is very high, especially the moped scores extremely high.
These results are interesting to see in relation to ‘free’ public transport initiatives for elderly people and young people, who we will come back into chapter 4.

	Age
	Walking
	Cycling
	Moped
	Motor
	Car
	Public transport

	  0 - 11
	161
	52
	1.985
	474
	5
	1

	12 - 19
	140
	77
	1.230
	620
	32
	0

	20 - 29
	80
	69
	797
	586
	33
	0

	30 - 39
	50
	51
	615
	337
	13
	0

	40 - 49
	51
	63
	679
	272
	10
	0

	50 - 59
	66
	81
	716
	282
	8
	1

	60 - 74
	74
	123
	738
	312
	12
	1

	75+
	295
	409
	4.129
	921
	41
	2

	Average
	94
	83
	932
	347
	15
	0


Table 2.2: Accidental chance in taffic, per billion kilometres (source: SWOV, 2009).
The public transport system has got a lot less of the negative externalities if compared with the car. We can mention the following:

-there are no congestion costs (in the Netherlands the situation it is very scarce that a train is overfull); 

-a lot less parking costs (a train is much more time in service than a car, which is only in service for approximately one hour a day). Further, much less public transport vehicles are needed in order to transport the same amount of people. This results in a small fleet, in relation to the car fleet (a small fleet results in less parking costs); 

-a lot less accidental costs (public transport is 56 times safer than a car per travelled kilometre (De Blaeij, 2003)); 

-a lot less environmental damage (an average passenger in public transport consumes 2.5 times less energy than a car passenger (IAPT, 2005)).
Due to the negative externalities of public transport – which are less in public transport than in private car transport – the government is willing to invest in public transport and to subsidize the losses the system has. The government has the expectation that by changing the modal spit from car towards public transport, the negative externalities for the society will decline. 
The third reason for subsidizing public transport is the argument that one of the characteristics of public transport is that the system has economics of scale. Because of this, the marginal costs of public transport are lower than the average costs. Economic theory tells us that marginal cost pricing is welfare optimal. The difference between the average and the marginal cost would justify the subsidy of public transport.

Fourthly, the structure of the public transport system has got a lot of positive externalities in it. A bigger number of public transport users, leads to bigger supply by higher frequencies on the routes, which attracts new users. By this, the public transport system will be in a positive virtuous circle. 
Over the last years, two main trends are observable in the field of public transport subsidizing policy. On the one hand, some governments are dealing with far going subsidizing schemes. Public transport is very cheap and sometimes even ‘free’ for some specific target groups. On the other hand, there are governments who wants to minimise the amount of subsidy for the public transport companies and leaves the public transport system more or less to the ‘free’ market, and/or letting the passengers paying as much as possible for there tickets. Over the last years, the Netherlands followed the last option, Belgium the fist mentioned. In this thesis, the costs and benefits of the first mentioned system of maximising subsidies (up to 100% of the costs) in public transport will be central. 
2.4 Land use and economic efficiency

The public transport system consumes much less space than the car system. A lot more people can be transported within less space. Table 2.3 gives an indication of the efficiency of the public transport system. 

	Transport mode
	Space required to transport 10.000 passengers per hour
	Number of vehicles required to transport 10.000 passengers
	Average occupancy per vehicle

	Car

Bus

Tram

Metro
	6-10 lanes

2-5 lanes

1-2 tracks
1 track
	7000

200

133

17
	1.4

50

75

600


Table 2.3. Use of space with different forms of transportation (by tram, bus and metro, an occupancy rate of 60% is assumed) (source:  Verbruggen, 1992).
It is remarkable that with the current state of the technique, conducted modes of transport (tram and metro) are able to transport a lot more people than unconducted modes of travel (like car and bus). Besides that, the car also needs a lot of parking space, which public transport does not. Because of this, public transport is very good able to function in densely populated areas and to supply an efficient mode of transport. The potential capacity of a metro line is huge, especially when it is compared with a motorway. Besides that, a metro line do not cost a lot of space, especially when built underground, but costs huge investments. Good and efficient public transport must be able to accommodate the future growing demand in transport.   
2.4.1 Economic efficiency

Also economically seen, public transport is cheaper for society than car traffic. The International Association of Public Transport concludes in a report about ‘mobility in cities’ (2005) that: “(...) urban trips cost half as much in Singapore or Helsinki than in Chicago, Melbourne or Newcastle. This gap represents a saving of € 2,000 annually per inhabitant in towns with good levels of public transport rider ship and use of ecological modes. Certain towns, such as Vienna or towns in Switzerland (Zurich, Bern, Geneva), have opted to provide their inhabitants with very high quality public transport (in particular in terms of comfort and frequency). This decision obviously has an impact on the cost, which however remains very low compared to that borne by towns where the car is the dominant mode.”
In the same report, the conclusion has been taken that: “Public transport consumes 3.2 times less energy and costs 1.67 times less – and even 2.2 if investment is excluded -  to the community than the car per passenger x km transported. Between 1995 and 2001, this lead grew by 5%.” (IAPT, 2005)
Concluding, the public transport system is economically seen much more efficient for society, than the car system. This is in terms of space, in terms of direct costs, in terms of safety and in terms of energy consumption. Because of this, a change from the modal split from the car into the direction of public transport can be considered as desirable. 
2.5 Underutilisation of the Public Transport system

Most of the public transport systems around the world are underutilised, especially during the off-peak hours. Most of the public transport systems are designed to transport a lot of people during the peak hours. As a result, the vehicles are running mostly empty at the off-peak hour. This has got a dramatic effect on the utilisation rate of the public transport system. As an indication, the utilisation rates of (the number of produced share kilometres/ the number of passenger kilometres), for example, the RET (the public transport company of Rotterdam) is only 15.19% (RET, 2008). The utilisation rate of the MIVB (the public transport company of Brussels) is 22.07% (MIVB, 2007). The utilisation rate of the NS (Dutch Railways) is 29.05% (NS, 2009).
In the Annual Report 2007 of the NS, the NS states that ”the average utility rate of the trains are about 30%. However, during rush hours, most trains are utilised for 100%”. This means that after the rush hours, the utilisation rate is lower that 30%.
These figures indicate that public transport companies are dealing with an enormous overcapacity. The NS tries to fill the empty chairs during the off-peak hours by offering regular customers who have a discount card, a discount of 40% on there journeys. 

A lot of more travellers are possible to be transported by a low cost price. The empty chairs are already produced, and whether these chairs are filled with passengers or not, will not have influence on the costs of the public transport company. 

This determination of the low utilisation rates of the public transport companies will play an important role in order to determine the costs of ‘free’ public transport of specific target groups, in which we will come back later on in this thesis.
2.6 Factors of choice
The factors who determine íf an individual wants to travel, and if yes, which kind of travel mode he, or she takes, and how far the distance is he, or she is going to travel, is determined by a complex of factors. Globally, supply and demand factors are to be determined, who meat each other in a market. Into this market the equilibrium is found in which the individual makes an optimal choice for himself. In figure 2.4, this choice making process is explained. We have to keep in mind that influence of all these factors depends on the specific situation an individual is in to. From country to country, from city to city and even from street to street, these factors all have a different influence on the market outcome.
[image: image1.emf]Choise

Market Demand Supply

Perception

-Socio Demographic

-Spatial

-Car availability

-Activity chains

-Time

-Price

-Comfort

-User friendliness

-Experience

-Image

 Figure 2.4. The public transport market. (composed on basis of the following sources: Vleugels e. a., 2007; DGR, 2007)
2.7 Demand
Public transport is characterised – like nearly all transport modes – with a derived demand (Button, 1993).  This means that transport is not a goal for itself, but it is a way of reaching other goals. Of course, there are people who are travelling for fun, but most of the people travel because they want to reach a certain destination. Over the last decades, the development of the gowth of total mobility has been faster than the development of the total economy. Especially car mobility contributed a lot towards this development. 
A number of complex factors influence the final choice on the demand side of the traveller. First, there is the choice whether to travel or not. This is followed by the choice with which travel mode the journey will be made. For the demand side, the following factors are important (Directoraat-Generaal Rijkswaterstaat, 2002): 
2.7.1 Social demographic factors
The place of the individual in society affects the demand for public transport. Here a distinction can be made to: sex, age, social participation, highest completed education, income, family situation and two- or single income families.

2.7.2 Spatial factors

With spatial factors, it is important where the destination is and where the individual originally have to come from. If both the destination and the origin are in an urban environment, then the probability is significantly greater that public transport will be used than when both destination and origin are located in rural areas. This is mainly due to better public transport in urban areas than in rural areas (which in turn is related to the supply side of this consideration, which will later come back in the supply factors part).

Also important, is the access to public transport in itself. It should be taken into account how a station is situated into the spatial context and how easily a station is accessible.

2.7.3 Car availability

The availability of a car in front of someone’s door has got influence on the public transport use. Car availability can also be called car ownership. As both terms are about the same, and because in statistics car ownership is much easier to investigate than car availability, in this thesis we will deal with the term car ownership. People who own a car has got a broader choice in transport choice, than people who do not own a car. People who own a car will use it and because of that, they will use public transport less.
2.7.4 Activity chains

In these modern times, activity chains play an important role in individual travel behaviour. It means that people travel in different patterns. It can be possible that in one journey, more destinations have to be reached. People can travel in simple patterns: from home to work and vice versa. It is also possible that people have more destinations on there route: first from home to school to drop the children, then to work. After work they go shopping and finally taking the children back home. The last pattern is much more complex than the first. Public transport is strong when there are relative simple activity chains. When there are more complex forms of activity chains, then it is hard for public transport to stay competitive with the car. 
2.8 Supply
Also the supply of public transport has got a big influence on the functioning of the total public transport system. Different factors on the supply side influence individuals whether or not to use public transport for there transport needs. Different factors can be distinguished here (Vleugels et al. 2007): time, price, comfort and user friendliness. In the following text, we will deepen these factors.
2.8.1 Time

The factor time can be divided into several other factors, which have an influence on the supply of public transport. A distinction can be made in preparation time, waiting time, actual travel time, changing time and the time needed to go to the public transport stop or vehicle. All these components are rated different by public transport users. For example, the changing and waiting time are rated much worse than the effective travel time. This difference can be interpreted by a factor 1.65. 

In general, the balance between car travel time and public transport travel time is acceptable, when the public transport travel time does not exceed 1.5 times the car travel time (Van Goeverden, Van Den Heuvel, 1993).  However, it is not allowed to have a strict interpretation of this figure, as other factors influence the total valuation of travel time, as the number of changes, socio-demographic factors, characteristics of the network etc.  Also the variation in travel time plays an important role. Here we consider the unreliability of a public transport route. Passengers prefer a some slower route who is reliable above a somewhat faster route, but which is unreliable.  
2.8.2 Price

Price is a very important factor in nearly all economic aspects. In a completely ‘free’ and perfect market, price is an outcome of the market between supply and demand. However, this is not the case in a strictly regulated market, as public transport is. Nearly everywhere in the world, public transport companies are not allowed to set the price completely by themselves. They are regulated by the government, who determines partly or completely the public transport tariffs. 
In the process of choice between different modes of transport – for example between car and public transport - the variable costs play an important factor in the short run. In the long run, all costs – including the fixed costs – are taken into consideration. In the short run, when a person decodes to go to town, the petrol costs and the parking costs of the car, versus the train ticket, are taken into account. When someone has to decide for commuter travel over long run, all the costs of the car (depreciation, maintenance, taxes, insurances, petrol costs, parking costs etc.) are taken into consideration against the costs of a season ticket of public transport.
In this context, elasticity as well as cross elasticity play an important role in order to determine the effects of ‘free’ public transport. Later on in this thesis, we will come back to this point.  
2.8.3 Comfort

With comfort, two factors play an important role. First there is the comfort of the transport mode and secondly the comfort of the surroundings (Brok et al. 2001). Concerning the transport mode, it is especially important that the vehicle is comfortable (low sound levels, comfortable chairs, less vibrations, waste inside the vehicle etc.) and that the equipment of the vehicle is of a certain level (space to work, laptop connection, comfortable chairs etc.). The chance of having a chair of the need to stand is also of importance. For the surrounding part, it is of special importance that the infrastructure is of a certain level (comfortable waiting accommodations, bicycle garage, park and ride facilities). Also the equipment of a station itself enlarges the comfort and the experience of a traveller. For the surrounding part, it is also important that there is real-time information available as well as a clear timetable. Social security is also of big importance. 
2.8.4 User friendliness
With the factor user friendliness, the most important parts are the proximity of a public transport stop and the frequency of the public transport services. In comparison with the car, public transport scores lower on user friendliness, because the car is often able to deliver a from door to door transportation, while public transport is not able to do that. Besides that, a car drives whenever you want, while public transport does not. Exceptions in this field are car ‘free’ areas, especially into old cities. Also parking is often a problem here, as the demand for parking spaces exceeds the supply enormously. In this kind of locations, public transport is often better able to have high user friendliness than the car. 
2.9 Perception

Nowadays, perception of a transport mode is very important in the decision process. Perception has got everything to do with image and culture. ‘Do I want to be seen into a public transport vehicle’, is an important question a lot of people ask themselves. 
About the perception of the (potential) traveller of the public transport system, a difference can be made between the experience and the image. Experience is especially important for the existing user of the public transport system. With the experience, the user knows what the in reality realised supply of public transport is, compared with the planned supply.

Image is mainly important for the potential public transport user. These users do not know the public transport system from their own experience. Because of that, they depend on external sources for there attitude towards the public transport system. A channel, in which people are creating a several attitude towards the public transport system, is the media. If is a lot of news in the media that public transport is very unsafe, that trains are overfull or that there are a lot of delays, then this will influence the general perception negatively. Even if the reality is more nuanced that the image in the media. 

Margaret Thatcher, former prime minister of the United Kingdom, had the following famous statement about public transport: ‘Any man who rides a bus to work after the age of 26 can count himself a failure in life.’ (Hansard, 1986). In an election speech, George W. Bush, former president of the United States, said about public transport ‘What will I do for public transport? I will improve the economy so you can find good enough work to be able to afford a car.’ (PTUA, 2006). Such quotations do not help the image of public transport. People can think that public transport is only for the underclass people. Travelling by public transport is not fashionable and can have the consequence that people will not choice for public transport, even if the quality – the offered supply - of the system is high.

2.10 Conclusions

There are two functions of public transport: the social function and the substitution function. The social function is called public transport; the substitution function is called collective transport. It would be better to deal with the term collective public transport, instead of public transport. To avoid confusion, we will deal with the term ‘public transport’ in this thesis and with this, we join to the general language.

The public transport system is not profitable from a business point of view and will – if a social optimal function has to be offered by public transport – not be able to operate on a profitable way in future. In Holland, about 60% of the public transport is financed by subsidies, paid by different local, regional and national governments. 

Subsidies for public transport exist for four reasons: 

-for social reasons; 

-in order to change the modal split to decline the externalities of the car traffic; 

-because marginal pricing is optimal in public transport and
-the costs structure of public transport makes it possible that by subsidies a bigger efficiency is possible to be reached.

Compared with the car, public transport is the most efficient form of transport. This is true for the number of passengers transported, use of space, costs, security, safety and energy consumption. This makes the public transport system suitable for the transportation of a large amount of people in densely populated areas. For the society as a whole, public transport is the preferred mode of transport above the car. 
The market for public transport is determined by a combination of demand, supply and perception. With demand, a distinction can be made between social demographic factors, spatial factors, car ownership and activity chains. On the supply side, time, price, comfort and user friendliness are the factors who (potential) travellers are taking into account. Perception can be divided in experience and image factors. 

Out of this description of the public transport system, a model can be derived, which will be introduced in chapter 3.
 Chapter 3

‘Free’ Public Transport

As a better insight has been provided into the public transport system, we now have to give more insight into the term ‘free’ public transport. This is what the first part of this chapter is dealing about (paragraphs 3.1 and 3.2).
The second part of this chapter is dealing with a theoretical framework of the effects of ‘free’ public transport on a public transport system. This framework is derived from transport economic theory, of which a part has been described in chapter 2.  A difference can be made between the effects on car use, public transport use, bicycle use and pedestrians (paragraphs 3.3 until 3.9).
The third part of this chapter is dealing with the theoretic costs and benefits of ‘free’ public transport (paragraphs 3.10 until 3.14). 
Questions that are central in this chapter are:
-What is ‘free’ public transport?
-What are the different appearances of ‘free’ public transport?

-What are the benefits of ‘free’ public transport?

-What are the costs of ‘free’ public transport?
3.1 Definition of ‘free’ public transport

‘Free’ public transport does not exist and will never exist in future. A price has to be paid for the use of production factors as labour, capital and nature. In the context of ‘free’ public transport, the matter is who pays and when there is to be paid. Due to this determination, ‘free’ public transport will be consistently put between inverted commas in this thesis. Other terms to describe ‘free’ public transport are probably better, as the German ‘nul-tariff’, or the Flemish word ’derdebetalerssysteem’ (which means something like third payer system) (De Lijn, 2008). However, in general language, ‘free’ public transport is the best known term. This is the reason we use it in this thesis. 
‘Free’ public transport means that the user of the public transport system, do not has to pay for his journey. Instead of that, the government, or another third party, is paying the price of the public transport. By this, the costs for the direct user will fall to zero.   
3.2 Different appearances of ‘free’ public transport

At this moment, a lot of different appearances of ‘free’ public transport do exist around the world. Mostly because of the fact that completely ‘free’ public transport was not seen as realistic (from a technical, or financial point of view), or because of the fact that the government wanted to reach specific effects, an enormous number of variants of ‘free’ public transport have been originated. The variants can vary from completely ‘free’ public transport for everybody (so without any restrictions), to separate ‘free’ public transport for one or several specific target groups. 
3.2.1 Completely ‘free’ public transport
Completely ‘free’ public transport is giving the completely public transport in a certain area ‘free’, for all the people, without any restrictions. This is the most extensive form of course.

Most of the time, a complete city is the area where it is possible to travel ‘free’. The railways are excluded from this system, most of the times. This type of ‘free’ public transport can be observed in the Belgian city of Hasselt. This city can be seen as a pioneer city in the case of ‘free’ public transport, as the city introduced completely ‘free’ public transport for everybody (so not only for the own inhabitants but also for visitors) already in 1997. 

Sometimes it happens that a single bus line is given ‘free’. This was the case with a bus line between Leiden and The Hague, which  was freely accessible for everyone during the year of 2004. 

3.2.2 ‘Free’ public transport for specific target groups
In this mode, ‘free’ public transport is offered towards one or several specific target groups. A difference can be made between two different types: between specific target groups or days. With specific target groups, usually the weakest groups of the society are offered ‘free’ public transport. One can think about elderly people, children, students, handicapped people, unemployed people etc. Usually, social aspects play an important role in this mode of ‘free’ public transport. Sometimes this mode of ‘free’ public transport is restricted to a certain city (Rotterdam with elderly people), sometimes it is offered in a whole county (Belgium and Ireland for elderly people, or The Netherlands for students). It can also depend where the age restriction is laid down. Sometimes people older than 65 (Eindhoven) are the specific target group, sometimes the border is 60 (Brussels), sometimes even 55 (Tilburg). For children it is most common to use the age of 12 (Belgium), sometimes even 18 (London). Further in the Netherlands, the so called ‘OV-studentenkaart’ is very well known, in which nearly all students can have ‘free’ public transport or during the week, or during the weekend.
The second category it is only possible to travel ‘free’ on some days within a certain area. The city of Delft is an example of this, where it was possible to travel within the community borders on Saturdays after 11 o’clock.   
3.2.3 ‘Free’ public transport for road users
‘Free’ public transport can be delivered to several groups of road users. Usually it is intended in order to use public transport as a substitute for car traffic. It is tried to get people out of the car and in the public transport system. This type of ‘free’ public transport has its origins in The Netherlands, in which it is tried to diminish the amount of road congestion, in case of for example road works, or temporary peaks in demand for road traffic, in case of for example a festival. Social aspects do not play a role in this type of ‘free’ public transport. Only traffic conditions play a role. Examples of this kind of ‘free’ public transport are bus lines from the Krimpenerwaard to Capelsebrug and a test with ‘free’ public transport during reconstruction of highway A9 near Amsterdam. Also ‘free’ public transport in Dordrecht during the last busy weekends is an example of this type of 

‘free’ public transport. 
3.3 Effects of ‘free’ public transport on the transport system 
Considering the transport economic theory explained in the second chapter, we can construct a theoretic model of the effects of ‘free’ public transport on the transport system. This model is illustrated in figure 3.1. In the following text of the paragraphs 3.3 till 3.10, this model will be explained in detail.  

Figure 3.1 should be interpreted as follows: the red boxes are decisions of the government and/or a public transport company, which has an influence on the functioning of the public transport system. In the yellow boxes, the effects on the supply side of the public transport system are indicated. The blue boxes indicate the changes in the demand in the public transport market.  In grey, the outcomes of the market are shown, as an outcome in the total transport market. 
The diagram starts with the introduction of ‘free’ public transport. This can be completely ‘free’ public transport, or partly ‘free’ public transport, for example for some specific target groups. The influence of the government – or another actor who has influence on this process – is needed in order to create this action.  To create ‘free’ public transport, the need to compensate at least for the tickets will be needed, as these are no longer sold to the public. It depends on the situation if more investments should be made, but this is something in which we will come back later in this chapter. 
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Figure 3.1: Short and long term effects of ‘free’ public transport (source: own elaboration).
A difference is made between short effects on the one hand, and long term effects on the other hand. With short term a period up to five years is maintained. With long term, all developments after 5 years are covered. 
3.4 Direct effects of ‘free’ public transport
With the implementation of ‘free’ public transport, the financial costs of the public transport system for an individual will decline and will in fact fall to zero. As a result of this decline in costs, four effects are observable, namely effects on car use, bicycle use, the number of pedestrians and a larger amount of passengers in the public transport system. Important in this stage is that price is the only determinant. All other factors that have an influence on the transport market are – ceteris paribus – assumed to be equal, so including economic development.

3.4.1 Number of passengers

The first result of ‘free’ public transport is that the number of passengers of the public transport system will be higher. This is very logical, as price is a very important part of nearly every market in the economy. Following the economic theory, it indicates that when the price of a good is lower, the quantity will be higher. Only in the case of complete inelastic goods this will not be observable, but public transport is not a good which is completely inelastic. In all cases where public transport was delivered ‘free’ to the public, the number of travellers was going up. In the following figures 3.2 and 3.3, the situation before (3.2) and after (3.3) the reduction of the fares of public transport to zero, is described. 
In the figures:
P = the price of a public transport ticket

Q = is the quantity, measured in the number of public transport passengers.

The supply curve is horizontal, as the public transport system works with fixed prices, which are usually set by the government for a longer period. In figure 3.2, the original price is P’ and the original quantity is Q’.
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Figure 3.2: starting situation

Figure 3.3: after the introduction of ‘free’ public transport
(Figures made on basis of micro economic theory. Souce: Rosen, 2005).
When – ceteris paribus – ‘free’ public transport is introduced, a process as in figure 3.3 will be the outcome. The supply curve will fall to the point where the curve is equal to the Q-axis. As a result, the price will fall from P’ to P”, where the price is equal to zero. The quantity will grow from Q’ to Q”. What numbers there will be on the axis, will depend from situation to situation. In every city, the elasticity of the demand will be different. Also the starting price will be important, as a low price of the current public transport system will probably have a lower effect on the number of travellers than a higher price. 
The demand will not directly adapt to the new price. This will take some time before the public will adapt there behaviour to the new situation. Adapting to a new supply is very common in the transport sector, as the habitats of people have to change and this has to take times. The period of adaptation can take up to several years. 

The new demand to public transport by the introduction of ‘free’ public transport, is a result of two factors. First there is a big latent demand. This is demand for travel that was not observable in the old situation. Second, there are substitution effects of other transport modes. As we have seen in chapter 2, public transport competes with the car system. The number of substitutions depends on the cross-elasticities between car and public transport. 
As transportation can be characterised as a derived demand (Blauwens, 2006), we can conclude that, as a result of ‘free’ public transport, the whole product will be cheaper. Travel costs are excluded from the price. From a theoretic point of view, we can argue that as a result of that, people will consume more. More often, people may go to shopping centres, visiting family and friend, going to cultural events etc. These travel goals may have some interesting external effects on society, which we will come back later in paragraph 3.11 and in the empirical part of the thesis.
3.4.2 Effects on car use

The second effect of ‘free’ public transport is an effect on car use. It may sound a bit strange, but the introduction of ‘free’ public transport can have both positive and negative effects on car use. 
Positive effects (with positive effects, the growth of car use is intended. This is something else than a development whether more car use is desirable in society or not) will be achieved because people will take the car more often to reach a public transport stop (park & ride). Especially in the group of the newly attracted demand due to the introduction of ’free’ public transport, there will be people who will use the car to reach the public transport stop and of which car demand is completely new, because completely new journeys will be made.   
Negative effects are substitution effects. There is a comparison between partly substituted and completely substituted car use. Partly substituted car use works as follows: there will be journeys that will be partly replaced by the car, as there will be a group of people who will do a part of the journey – who was completely done by car in the past – partly by public transport and partly by car. This will have a net negative effect on car use and a net positive effect on public transport use. Completely substituted car use is when the complete journey – who was originally driven by car – is now done by public transport. 
Some economic investigation indicated that cross-price elasticity between car and public transport is not very high. It defers per country and defers per type of public transport. For the Netherlands, the cross-price elasticity between car and train would be -0.075 and between car and the whole public transport system -0.13 (Bogaerts, 2000). By this theory, the introduction of ‘free’ public transport for everyone could only have an effect of a lower car use of 13%.  However, this situation would only be a very hypothetic situation, as the supply of public transport is assumed to be equal, which will be impossible when the whole public transport system would be given ‘free’ to the public. The public transport system would never be able to deal with the amount of travellers with the current supply. This is something we will come back later on in this thesis. 
3.4.3 Effects on pedestrians and bicycle use
The third and fourth effect deals with the pedestrian and bicycle use. Also here, there are positive and negative effects observable.  

The positive effects occur, because of the fact that the public transport system is not able to deliver a door-to-door travel solution. A journey with public transport is always part of a larger chain. People have to come to the public transport stop. Often, a walk or a bicycle trip is needed in order to get to the public transport stop. Because of this, an extra demand for pedestrian and bicycle use will occur. Because of the higher number of passengers in public transport, the number of pedestrians and cyclists will rise. This is partly because of completely new demand for public transport and partly because of the car substitution. Also there will be people who were doing the complete trip by bicycle, and are now doing a part of the trip by foot, and the rest of public transport. The bicycle will be partly substituted by pedestrian and public transport use.
The negative effects occur because of the substitution of pedestrians and bicycle use, especially on short distance movements. Often, any improvement of the public transport system will substitute some pedestrian and bicycle use (Rietveld & Daniel, 2004). As ‘free’ public transport is an improvement of the public transport system, the effects will be equal. However, experiences from other countries tells that bicycle traffic is not necessarily go down – and can even go up – when public transport improves. It is necessary to have a good bicycle policy, with good bicycle lanes and bicycle parking places (FitzRoy, Smith, 1998).
How big the positive effects on the one hand (extra demand for walking and cycling by substitution of the car and latent demand on the public transport system) and the negative effects on the other hand (substitution of pedestrian and cycle traffic by public transport) are, is something which will be different from location to location and will have to be proved in practise. 
Less cycling is not necessarily bad for society. A cyclist has got a bigger chance to get an accident, as we have seen in paragraph 2.3. On the other hand, cycling has got a lot of advantages, as people are healthier when they cycle. Also bicycle users do not damage the environment, because bicyclists do not emit greenhouse gasses and dust. But cycling also has mayor negative externalities, compared with public transport, because of the accident chance, which is a factor 251 higher than with bus transportation. Also, a cyclist breathes a double amount of dust, compared with people in a car or a bus in the same street, because the cyclist has to breath more because he needs a lot of effort while he is in motion, while the bus or car driver is breathing much less (Kuijten, 2007). To some extent, cycling is less healthy than you may think on the first sight. What the net result of cycling on the health of people is, is probably that cycling is more healthy than not cycling (Krag, 2005), but that the result on health of people is more nuanced than that cycling is only giving advantages.
A change from bicycle to public transport in the modal-split can be seen as undesirable. However, we can not indicate what the monetary effect of that change is on the society as a whole. Because of that – in the empirical part of this thesis - we will just mention the effect per case study, and not giving it a monetary value. 
It is difficult to look ceteris paribus to the introduction of ‘free’ public transport as a stand alone solution. Most of the time, in practice, ‘free’ public transport is just part of a much broader transport policy. However, it is certainly possible to investigate the costs and benefits of ‘free’ public transport. This is something we will come back in the practical part of this thesis. 
3.5 The supply side
Because of the introduction of ‘free’ public transport, it will become busier in the public transport system. The current capacity will be better utilised. The government, the public transport company, or both will be triggered - directly or indirectly - to improve the current supply of the public transport system. 
The direct way of triggering works as follows: at lot of governmental decisions who are dealing with transportation, are taken on the basis of transport models, who are calculating if the new connection, or a higher frequency, will attract enough people in order to make the connection social profitable. 
The willingness to invest in public transport systems is usually for an important part determined by the politicians. A public transport system which transports a lot of people will create a higher incentive to invest, than a system in which no, or a very little amount of passengers are transported. A busy system will create more incentives to construct more line, improve frequencies, invest in newer and bigger vehicles, but also to invest in better waiting accommodations. By these investments, the supply of the public transport system will be improved. 
3.5.1 Comfort

The indirect way of triggering will be reached as follows: because of the fact that more passengers will use the public transport system, the vehicles will be better filled. This may result in a lower comfort on the public transport system. However, a higher comfort may also be possible: on several times of the day – especially during the evening hours – public transport vehicles are running mostly empty. This is not good for the perceived safety of the public transport. With more passengers, the vehicles will be better filled, what will be good for the perceived security, and as a derivative of that, a higher comfort. It is a realistic assumption that - in case of an introduction of ‘free’ public transport directly for everyone - this will have a very negative influence on the comfort of the public transport system. This is because the current capacity is not suitable to accommodate a lot more passengers. Especially in and between big cities during peak hours, the current public transport system will be not able to accommodate more passengers, which will have a negative impact on the comfort of the passengers who are using the system.
Especially during peak hours, ‘free’ public transport will have a negative effect on the comfort of the public transport system. During off-peak hours, there is - as we have seen in paragraph 2.5 – plenty of capacity left in the public transport. On these hours, ‘free’ public transport may not lead to capacity problems and the hereby related reduction of comfort. 

Measuring comfort is less simple then measuring passenger numbers. Comfort is, to some extent, a subjective experience of the passenger. However, an indication of a change in comfort can be given, if the same quality criteria are taken.  

The supply of public transport is a relative rigid supply. The system is not able to react quickly to high fluctuations in demand. This is because timetables are often set for a longer period; most of the time for a whole year. Also, new vehicles have a long delivery time. Several years for a new tram or metro is not an exception. By this, it is not possible to create extra supply quickly. Also it is possible that existing public transport infrastructure is completely utilised. Constructing new infrastructure are projects of several years, most of the time. All these factors are important for the fact how flexible a public transport company can deal with new demand and the related fast rising numbers of passengers. In the very short run, the public transport system will not be able to deal with a fast rising number of passengers. However, over a longer period, a lot of more capacity is able to create. This will lead to a better supply of public transport.
By the rising number of passengers, as a result of the introduction of ‘free’ public transport, an incentive to introduce a better supply of public transport, in order to create equilibrium between demand and supply. For this introduction of a better supply, it is important to remark that a second investment of the ‘third’ payer is needed (most of the time the government) in order to create a better supply. It is important that these kinds of investments are done. If these kinds of investments are not taken, the quality of the public transport system will decline and the effects, as described in the following phases of this model, will not be reached. Without investments in the supply of public transport, the effects of ‘free’ public transport will end at this stage.

Of course, it is possible to see what will happen with the introduction of ‘free’ public transport in advance. Investing in a better supply can be combined with the introduction of ‘free’ public transport. By doing this, two investment steps can be combined. This will need two investments on the same time, namely the introduction of ‘free’ public transport ánd the investment in a better supply of public transport. The investment in the supply should be done in a way that supply and demand are as much equal to each other as possible. Underinvestment will not generate optimal quality, and will result in a decline of the total quality of the public transport system as the situation before the introduction of ‘free’ public transport. 
3.6 Effects of an enlargement of the supply

Because of the investments in a better supply of the public transport system, the supply side of the public transport market model (figure 2.2) will of course be affected. The demand side of the market will be uninfluenced on the short run. However, on the long run, this side of the market will also be influenced by the introduction of ‘free’ public transport. In paragraph 3.8, we will come back to this. By the investments in the supply, not only the time costs will decline, but also the three other factors that are important for the supply are affected. 
First, the time costs will go down. A higher frequency and more lines will affect this component. In total door-to-door travel time chain the travel time will decline. Second, the comfort of the public transport system will be improved, as more vehicles will lead to more chairs. Third, the user friendliness of the public transport system will be improved, because the introduction of more lines, will bring public transport stops closer to the addresses of people. However, the public transport will not be able to win from the car, if we look to the user friendliness, because the car is able to deliver door-to-door movements, most of the time. Some exceptions on this ‘rule’ are observable, of course. Take for example inner cities. Here the car is often not able to deliver door-to-door transportation, because of car banning rules, or a lack of parking space and congestion problems. Here, public transport usually takes the passenger closer to the destination than the car. 
3.6.1 Influences on the transport system

In total, all these effects will lower the generalised transportation costs of the public transport system. The model will return to the phase after the introduction of ‘free’ public transport, and new effects on pedestrians, cars and bicycle users will be the result. It are he same effects as in the beginning of the model, these effects will be strengthened however, compared with the effects of the first phase. 
3.7 An upward movement

Due to the strengthening of the supply of public transport, and the actors of the rest of the transport market, who will change there behaviour as a result of this, the number of passengers of the total public transport system will - as mentioned before – go up. Out of this system, the increasing number of passengers will generate a direct and indirect incentive to increase the public transport supply. An upward movement will become to exists, who creates a public transport system which is constantly improving itself. In order to maintain this upward movement, constant investments in the public transport system are needed, in order to meet supply with the rising demand and to maintain the upward movement of the system. When these investments are stopped, the upward movement will be slows down or even completely stopped.
Theoretically – ceteris paribus - this upward movement will come to an end. The supply will meet the demand after a certain time. An equilibrium will exists and the system is finished and will be stable. However, in reality, the factors that generate demand for transport – as economic growth or decline – are not fixed in the long run. Because of the natural character of public transport as a derived demand, the demand for mobility – and thus for public transport – is related to the economic development. Because of this fact, a stable public transport system will never be a reality. 

3.8 Long run effects

3.8.1 Influence of supply factors
Because of the increasing supply of public transport, generated by the upward movement as described above, the demand side of the market will also be influenced in the long run. Especially the factors car ownership and spatial factors will be influenced by a better supply of public transport services. Socio-demographic factors and activity chains will probably not affected by the increased public transport supply. This is because socio-demographic factors are fixed factors for a transport market. Further, for activity chains it is also not very realistic to assume that this factor will be changed. The number of destinations on a route is something which is on the input side of a transport market.
3.8.2 Car ownership and use

Because of the better supply of public transport, more car users will make a change to substitute some, or even all of their car journeys by public transport. This effect will be bigger when the supply of public transport is improved, than when public transport is just given ‘free’ and no other supply side investments are done. An improved supply will have a larger influence on the car users than only to give public transport ‘free’. Because of this, the number of car kilometres who will be substituted, will probably be larger than 13.5% of the cross-price elasticity, as we have observed in paragraph 3.4. Two effects will occur, who will influence each other. On one side, the car will be less used. This will diminish the demand for owning a car. However, in the western world, during all periods of economic growth since the end of World War II, car ownership has always been directly linked to welfare growth. Because of that, a decline in car ownership would be hard to imagine, but probably not totally impossible. With an average economic growth in the western world, the car ownership growth may be tempered by the introduction of ‘free’ public transport. Can ownership may also be stabilised or even decline. Because of the fact that car ownership and car use are directly linked to each other, a reduced car ownership will automatically lead to a reduced car use (when people do not own a car, they can not use them).
3.8.3 Spatial factors

Because of the fact that public transport becomes more attractive as a system, an effect will be observable around main public transport stations. Over the last decades, the spatial structure was aimed at the motorways (van Hulten, 2004). This is because of the fact that the car has become the main mode of transport of these days. Because of that, the spatial structure has started to focus on the road system. If public transport becomes more attractive, and when public transport is improving in the total modal split, the public transport system will become more important to attract spatial developments. This can be explained out of the bid-rent modal (McCann, 2001). By making public transport more attractive, ground prices will go up around main public transport stations.  These effects will be feasible on the long run. These effects will only be possible, if the positive improvement of public transport supply is structural and not something what will go down in the near future. 
The effects of spatial concentration have a lot of benefits for society (Zonneveld, 1991). There are geographical advantages (a.o. less damage of nature and open spaces), economic advantages (a.o. savings on infrastructural costs, strengthening of the urban base), social advantages (a.o. more diversity) and environmental advantages (a.o. less energy consumption). Disadvantages are also called of spatial concentration. People would for example prefer to live in a less dense neighbourhood (Voogd, 1999). As a net result, most scientific research is in favour of spatial concentration as there are more advantages than disadvantages of spatial concentration, so we will assume that spatial concentration can be a beneficial outcome of ‘free’ public transport.  
As we have seen in chapter 2, spatial developments also have an influence on public transport and car use and related to that, car ownership. Because locations are easier accessible by public transport, car use will decline. Related to this, car ownership may also decline. A declined car use and ownership will have an effect on the spatial structure, as it will be easier to cluster functions, as big flows of cars are not something with is a tread of high dense spatial developments. Because of these reasons, these effects will strengthen each other. 

3.9 Phasing

Independently from the question whether public transport should be delivered ‘free’ for everyone in society, or not, an introduction of completely ‘free’ public transport is impossible in one phase. If ‘free’ public transport is introduced, then it should be introduced in phases, together with a modification of the public transport supply, in order to make the public transport system able to deal with the growing number of passengers. Because completely ‘free’ public transport is not yet realised, anywhere in the world, the effects of introducing ‘free’ public transport on a larger scale are unknown yet. Because of that, a first introduction of ‘free’ public transport, can be focussed on one or more specific target groups. Out of this start, the effects can be measured and when needed, the supply of public transport offered, can be enlarged. By enlarging capacity and giving more specific target groups ‘free’ public transport, ‘free’ public transport can be slowly introduced in society. If needed, the supply can be other than projected, in order to bring supply to demand, but this is something experience should tell.  In the next paragraph, we will go deeper in the theory of this topic of phasing, related to the cost component of ‘free’ public transport.
3.10 Direct financial costs of ‘free’ public transport
As stated in paragraph 3.1, a price has to be paid for the introduction of ‘free’ public transport. With the above mentioned theory, we are able to observe three cost phases with the introduction of ‘free’ public transport. The costs we are here dealing with are only the direct costs of introducing ‘free’ public transport. So, these are the direct financial costs for the government to introduce ‘free’ public transport. Eventual indirect costs because of changes in behaviour (people who are changing from bicycle to public transport) are not mentioned here. With the first phase, public transport per user is relatively low, while in the third phase public transport is more expensive per user. 

The three cost phases are:

I. Filling up of already produced capacity (recurring costs)
II. Introducing of new capacity in the form of more vehicles (recurring costs)
III. Introducing of new capacity in the form of building new infrastructure (partly one-off costs, partly recurring costs)
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Figure 3.4. Costs needed to introduce ’free’ public transport per user (figure based on own elaboration).
In figure 3.5, we can observe the different phases. This figure represents a simplified model of the costs that are probably needed to introduce ‘free’ public transport. 

Now, we will have a closer look to the three phases, in order to see what the reasons are for this cost development. 

For the first phase, we have to take into account that the current public transport deals with an enormous underutilisation. This means that without any investments in the public transport system, it has to be possible to introduce ‘free’ public transport for at least a part of the society. When the RET has an utilisation rate of 15%, this means that it is theoretically possible to fill up the remaining 85% with ‘free’ passengers, without any direct costs. The marginal costs in this phase are thus equal to zero. Especially the off-peak hours (mostly after 9 o’clock in the morning, as we will see from the empirical part of this thesis) are very good able to let specific target groups travel for ‘free’. However, as specific target groups will have ‘free’ public transport (for example elderly people), the income from the tickets has to be compensated. These costs are the only costs that are left. By compensating the tickets, a whole specific target group can travel ‘free’. As the cost recovering out of ticket sale in The Netherlands for local public transport, is only about 1/3 to 2/5 of the total costs of the public transport system, these costs are limited. However, these costs will return on the budget of the government every year, as this loss of income has to be compensated every year. In the next paragraph, we will see that this is a very effective policy. 
For the second phase, more costs have to be calculated. At a certain time, when more and more people are able to travel ‘free’, on some lines at certain times, the capacity will reach its limits. This means that extra capacity is needed on these lines. Introduction of extra vehicles is needed and this will cost extra money, above the compensation of the tickets. Often, the introduction of more vehicles will be no problem, as the infrastructure of public transport is also underutilised, most of the times. For example, the metro of Rotterdam has an interval of 3.33 minutes during rush hours, and is running with 2 or 3 car trains. The system is designed to operate at an interval of 1.5 minutes and the platforms are long enough to deal with 4 car trains. Only by utilising the complete capacity of the infrastructure, it is possible to improve the capacity of the existing metro by approximately 3.55 times (Huijksloot, 2008; Richers, 1995). When more specific target groups are introduced, more lines will be busy, and more vehicles have to be bought. This will push the costs per new user to higher levels. As more and more lines need to be improved, when the number of groups who are using ‘free’ public transport grows, the costs per new user will also grow. The costs of introducing more vehicles are – like the costs of phase I – also a cost component that is considered as recurrent costs. New vehicles should be depreciated, need maintenance, and need staff. 
Then we come to the third phase. If all the existing capacity of the public transport infrastructure is completely utilised, new capacity should be created in the form of new infrastructure. New infrastructure is partly a cost component which is characterised by one-off costs, because the construction of infrastructure has to be taken ones. However, this infrastructure should be maintained. This maintenance is a recurring cost. If such investments are needed in order to give more specific target groups ‘free’ public transport, the costs per new user will go further up, compared with phase II. 
It should be recognised that phase two is the sum of phase one, plus investments in extra capacity. At the same time, phase III is the sum of phase I, phase II and the investments in extra infrastructure. The case is that on new infrastructure, vehicles are needed to drive on that infrastructure. These are costs out of phase II who are also needed in phase III. 

In order to make a proper cost benefit analysis of ‘free’ public transport, this cost structure should be taken into mind.

3.11 Social Cost Benefit Analysis of 'free' public transport
Until now, we have looked into several theoretical effects of ‘free’ public transport. Out of the different economic theories, it is possible to make a list of positive and negative effects of public transport. In other words: the costs and the benefits can be indicated. We have chosen to make a Social Cost Benefit Analysis (SCBA). A SCBA is based on welfare economics. This theory assumes that welfare of a society depends on all aggregated utility levels of the members of that society. The goal of a SCBA is to come to an evaluation, in terms of a general goal, who takes all the actors into account, who will be affected by the implementation of a certain measurement. By this SCBA is a very good method to evaluate government investments, such as ‘free’ public transport. In general, a SCBA has three features. First, the whole society is taken into account. The societal value of the measurement are the ‘benefits’ of the project, while the ‘costs’ are the real made costs. Globally, taxes and subsidies do not generate a net welfare effect. The costs of a tax payer will be compensated by income of the government and income out of subsidies will be compensated by expenditure of government. However, not only these costs and benefits are taken into account, also societal costs and benefits will be taken into account. A second feature is that all the costs and benefits are expressed in a common value, namely a monetary unit. Thirdly, the balance between the costs and the benefits is calculated (Immers, Stada, 2004; De Brucker et al. 1998). 
In table 3.5, an overview is given between the different costs and benefits. After that, we will look to the differences between short- and long-term costs and benefits. These will be split into monetary and non-monetary costs and benefits.

We can separate the costs and benefits between direct, indirect and external costs and benefits. Direct costs are a direct result of the implementation of ‘free’ public transport. The subsidies from the government to the public transport company can be mentioned, even as eventual investments in more staff and vehicles, depending on the phase the system is into, as we have seen in paragraph 3.10. Also implementation costs should be mentioned here. 

External costs are costs who are a social result of the implementation of ‘free’ public transport, but which are not paid by those who implement the measurement. Especially because there is a possibility that as a result of ‘free’ public transport, more public transport vehicles are needed, who are responsible for more pollution, accidents, noise, congestion and parking costs.

Direct benefits are direct results out of the implementation of ‘free’ public transport. The consumer surplus will be bigger, as we will see in paragraph 3.12. Further, no costs related to the sail and control of tickets will be needed anymore, which result in a cost decline. This may also mean that the public transport system may become faster, as bus drivers have to check tickets. Also – depending on the financing system chosen - the public transport company will sometime see a rise in the operational revenues. As more people will use public transport stops and vehicles, advertisements may be sold for higher prices, as more people watch them.

	Costs
	Benefits

	Direct costs

-Less income out of tickets

-Investments in vehicles and staff
-Implementation costs

External costs

-More pollution

-More accidents

-More noise nuisance

-More congestion

-More parking costs


	Direct benefits

-Consumer surplus bigger

-No transaction costs needed
-Increase operational revenues

-More income advertisements in public transport
Indirect benefits (Pro Memoria)
-Improvement image (city, public transport system)
-Safer public transport system
-Less loneliness in society

External benefits
-Less pollution

-Less accidents

-Less noise nuisance

-Less congestion

-Less parking costs

-Less road maintenance and construction
-More economic activities

-On the long run: higher spatial concentration of buildings


Table 3.5 Costs and benefits of ‘free’ public transport (partly based on DeWitte et al. 2006 and own elaboration).
Also indirect effect will be observable, as an improved image of the city and the public transport system. Also public transport may be safer, as a result of more social control when more people use it and loneliness in society will be less. However, these benefits are very hard to monetize. Because of that, we will not calculate them, but will include them as Pro Memoria (PM). 
The last benefit category is the external benefits category. For this type of benefits, people will not take these kinds of costs into account, when they choose for the bus instead of the car. A diminished amount of cars and car kilometres as a result of ‘free’ public transport, is not a direct benefit on its own. The derived diminishing of externalities, caused by the driving of a car, will be a benefit. In this context, we can mention the following benefits: less pollution, less accidents, less noise nuisance, less congestion, less parking costs and less road maintenance. Also, ‘free’ public transport will attract completely new traffic. As transport is a derived demand, this traffic will have an influence on other economic activities in society, as shop visits for example. Because of that, ‘free’ public transport may have a positive effect on economic activities in society. Also on the long run, we may observe a more spatial concentrated society. 
3.11.1 Monetary and non-monetary costs and benefits
A difference can be made between monetary and non-monetary costs and benefits. In short, this difference deals with costs and benefits that can be valuated into money and those who are not possible to express them in money. In this thesis, effects are as much monetized as possible, but some effects are unfortunately not possible to monetise. Some effects are relatively easy to calculate. It is known what the monetary effects of less car use are, as well as it is possible to calculate an enlarged consumer surplus. On overview of monetary and non-monetary costs and benefits is given in figure 3.6.
	Costs
	Benefits

	Monetary costs

-Less income out of tickets

-Investments in vehicles and staff
-Implementation costs

-More pollution

-More accidents

-More noise nuisance

-More congestion

-More parking costs

Non-monetary costs
-Less bicycle use
-Less pedestrians
	Monetary benefits

-Consumer surplus bigger

-No transaction costs needed
-Increase operational revenues

-Less pollution

-Less accidents

-Less noise nuisance

-Less congestion

-Less parking costs

-Less road maintenance costs

Non-monetary benefits
-Improvement image (city, public transport system)
-Safer public transport system
-Less loneliness in society

-More economic activities

-On the long run: higher spatial concentration of buildings
-Less road construction needed 
-More income advertisements in public transport


Table 3.6 Monetary and non-monetary costs and benefits of ‘free’ public transport (partly based on DeWitte et al. 2006 and own elaboration).
With non-monetizing effects, we have to think about an image improvement of the city or the public transport system itself, a safer public transport system and less loneliness in society. These are all effects which are nearly impossible to calculate to a monetary value. We can just mention them that they (probably) happen, but we are not able to calculate the impact of these effects on the economy of a country, region or city. 

Now, we will zoom in into some aspects of costs and benefits of ‘free’ public transport, which can be derived from table 3.5. Here, it is not necessarily that these effects are in the list above. In the table, the final effects on society are mentioned.
3.11.2 Short term costs and benefits

Here, we will have a look to the short term costs and benefits, related to the introduction of ‘free’ public transport. On the shot run, we can investigate a loss of income, associated with the compensation of tickets. Also, to start with ‘free’ public transport, introduction costs are often needed. These costs can be associated with promotion of ‘free’ public transport. People have to know that it is introduced. Sometimes, governments want to monitor the effects of ‘free’ public transport. Costs that are associated with research are also a part of the cost component. If the current capacity of the public transport system is not enough to transport all the new ‘free’ travellers, costs also have to be made related to extra vehicles, in order to increase capacity.
On the cost side, we can also indicate the external short-term effects of ‘free’ public transport on the bicycle use, car use and the number of pedestrians. However, these effects can be monetized, as they result into more or less pollution costs, accident costs, noise costs, parking costs and congestion costs. These costs are summed up in table 3.7, and are in fact a derivation of the costs mentioned here.
On the benefit side of the summarisation, we can first indicate the consumer surplus. The consumer surplus will be bigger as people do not have to pay for their  tickets. Further, as a result of latent demand, people will be attracted because the price is equal to zero. The utility of these new attracted people have to be calculated to the benefits of ‘free’ public transport.

	Short-term Costs
	 Short-term Benefits

	Direct costs

-Less income out of tickets

-Investments in vehicles and staff
-Implementation costs (promotion, monitoring etc.)

External costs

-More pollution

-More accidents

-More noise nuisance

-More congestion

-More parking costs


	Direct benefits

-Consumer surplus bigger

-No transaction costs needed
-Increase operational revenues

Indirect benefits (Pro Memoria)

-Improvement image (city, public transport system)
-Safer public transport system
-Less loneliness in society

External benefits
-Less pollution

-Less accidents

-Less noise nuisance

-Less congestion

-Less parking costs

-Less road maintenance costs

-More economic activities


Table 3.7 Short-term costs and benefits of ‘free’ public transport (source: partly based on DeWitte et al. 2006 and own elaboration).
Another benefit is the effect that no transaction costs are needed anymore. Completely ‘free’ public transport will eliminate all costs related to the selling and controlling of tickets (printing costs, distribution costs, costs of extra staff etc.). It is estimated that the costs associated with transaction costs, vary from 5% to about 15%, to of the total costs of the public transport system (Van Hulten, 2004). In Amsterdam, these costs for trams are even 25% (CVOV, 2005).
Transport is a derived demand. This means that people are going to a destination. When public transport is ‘free’, people will go to shops and spend money there. 
On the external benefit side, we can mention the same effects as on the cost side (effects on car use, bicycle use and pedestrian use), but than in the opposite way around. Also, some other beneficial effects are observable, as a safer public transport system, as a result of better filled vehicles, which will enlarge social security in vehicles. Also, as a result of ‘free’ public transport, there may be less loneliness in society, which is hard to calculate. Also, as a result of diminishing car use, the environment will improve. Finally, the supply of public transport may improve as a result of extra vehicles and extra lines. This will have a beneficial effect on the public transport system as a whole.
3.11.3 Long term costs and benefits

Compared with short term costs and benefits, we can observe some changes in the long term (table 3.8). To start with the costs side, we can observe that implementation costs have been disappeared. On the long term demand for public transport will be bigger than on the short term. Because of this, we will see that investments in extra capacity – if needed – will be bigger than in the short term. For example, as a result of this, more busses are needed, who are not beneficial for the environment.  
	Long-term Costs
	Long-term Benefits

	Direct costs

-Less income out of tickets

-Investments in vehicles and staff
External costs

-More pollution

-More accidents

-More noise nuisance

-More congestion

-More parking costs


	Direct benefits

-Consumer surplus bigger

-No transaction costs needed
-Increase operational revenues

-More income advertisements in public transport
Indirect benefits (Pro Memoria)

-Improvement image (city, public transport system)
-Safer public transport system
-Less loneliness in society

External benefits
-Less pollution

-Less accidents

-Less noise nuisance

-Less congestion

-Less parking costs

-Less road maintenance costs

-Less road construction needed 

-More economic activities

-Higher spatial concentration of buildings


Table 3.8 Long-run costs and benefits of ‘free’ public transport (source: partly based on DeWitte et al. 2006 and own elaboration).
People have to know the new public transport supply and have to get familiar with it. This process can take up to several years.
On the benefit side, we can also indicate the same benefits as on the short run. However these benefits will be larger, as more people will use the ‘free’ public transport system. As a result of that, the consumer surplus will be bigger. Also more economic activities can be employed. It is very hard to determine the effect of just ‘free’ public transport on a complex economic system. So this is a hard fact to get. Also when more people travel by public transport, more people will watch the advertisements in train stations and on other public transport stops. These advertisements can be sold for higher prices which will generate more income. Also, public transport will substitute some car movements. No extra parking spaces will be needed in city centres. In fact, when there is a huge latent demand for parking spaces, making public transport ‘free’ will have the same effect as building some more parking lots. Because of that, we can count these benefits as a result of ‘free’ public transport. The place will be better accessible. 

On the external benefit side of the long-run costs, we can observe that when public transport is given ‘free’ over a longer period, people will change other kinds of behaviour. People will maybe not buy a second car, or will even sell there second (and sometimes even the first) car. In the short run, people will use the car less, on the long run, they may even sell there car. This will have bigger impact on car use. Further, all the short-run effects will be stronger in the long run. Also when fewer cars are on the road, less new roads may have to be built. Also, as what we have seen in diagram 3.1, more spatial concentration will exists around public transport stops. This will lower the demand for building in green areas.

In the following chapters, we will look the real world examples in order to look how big the costs and the benefits of ‘free’ public transport are and whether the list of above is correct or not. Before that, we will deepen some of the theories mentioned above, as an enlargement of the consumer surplus in the next paragraph and a valuation of externalities in paragraph 3.13.
3.12 Consumer surplus
With the introduction of ‘free’ public transport, the utility of an individual will increase. With simple micro-economic theory, we can explain that when ‘free’ public transport is introduced in a way that at least the first cost phase is not exceeded, ‘free’ public transport is always beneficial for society as a whole.  In the following figures 3.9 and 3.10, the situation before and after the introduction of ‘free’ public transport on the market is introduced, is visualised. The figures shows an abstract market where the demand and supply curves interact with each other, to come to equilibrium. The following functions are used:
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D is the demand curve, while S is the supply curve. P is equal to the price. So, we assume that the demand function is a linear function, with a decreasing slope. We just have to know two points, to construct the function as a whole. The utility of individuals is represented by the consumer surplus, which is the area below the demand curve and above the price P. This utility is there because some individuals want to pay a higher price for the service than the offered price. All these extra willingness to pays counted, will give the consumer surplus (Rosen, 2005). The consumer surplus is the area under the demand curve and above the price level. In the situation when there is no ‘free’ public transport – figure 3.9 - a consumer surplus of the yellow area of triangle A in the figure is realised. The current price is represented by P’. The public transport company generates a turnover in rectangle B (price P’ x quantity Q’). The utility in triangle C is lost for value for society.
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Figure 3.9 Consumer surplus before 


Figure 3.10 Consumer surplus after introduction of ‘free’ public transport 




introduction of ‘free’ public transport
 (Figures made on basis of micro economic theory. Souce: Rosen, 2005). 
A change in consumer surplus can be calculated with use of the following formula:
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In which:
∆CS=enlargement of the consumer surplus

P’=price of a ticket in the reference scenario
P”=price of a ticket in the project scenario 

Q’=number of passengers in the reference scenario

Q”=number of passengers in the project scenario

When ‘free’ public transport will be introduced, the utility of the consumer will be as in figure 3.10. The price will fall prom P’ to P” (the zero price, or ‘free’ price). Corresponding, the quantity of passengers will rise from Q’ to Q”, this is the latent demand who will be visible. It is observable that the consumer will get the entire consumer surplus which is possible (namely the complete area below the demand curve). The existing passengers of the public transport system will keep there current surplus of triangle A, but will win the area of rectangle B. Further, the new users of the public transport system will gain triangle C.

Out of a business economic point of view, it is optimal to price by marginal costs. As long as the total market, or the specific target groups who get ‘free’ public transport, is smaller than the overcapacity of the public transport system, it will be an optimal policy to price at marginal costs of zero.

There are always winners and losers when something changes in economy. The loser is the public transport company, who will lose rectangle B. This has to be compensated, most of the time by the government. As a net result, we can observe that triangle C is extra, compared with the former situation that public transport was not ‘free’ at all. The consumer is the big winner of the introduction of ‘free’ public transport. He will gain the areas B and C. 
We will assume that the total direct utility of people is given in this amount of money, including the decline of loneliness - and as a result of the, the increase of happiness for people - in society, as a result of ‘free’ public transport. However, external effects as a result of this are not calculated in the increased consumer surplus. When people are longer healthy as a result of their increased happiness, this will not be found in the increased consumer surplus. 

A critical remark is that rich people usually are able to spend more on travelling than poor people. The consumer surplus of poor people is counted less than for rich people, while every individual should be weighted equal in an equal society. However, as it is hard to determine, we will use the financial consumer surplus as an indication of utility. It still gives a good indication of the enlargement of welfare in society.  

Pure from a theoretical point of view – so without any empirical investigation – the conclusion can be drawn that ‘free’ public transport is always a good policy and is creating a net welfare benefit, as long as the following restrictions are met:

-no extra capacity in the existing supply of the public transport system is needed to handle the ‘free’ passengers (marginal costs are equal to zero),
-‘free’ public transport does not give negative externalities that are bigger than area C of the consumer surplus,  
-third order costs (implementation costs) are low and should – together with negative externalities – not be bigger than area C of the consumer surplus.
When one of these criteria are not met, an analysis in the specific case should be done in order to look whether the total amount of benefits are larger than the costs. 
3.13 Valuation of externalities

In order to calculate the costs and the benefits of ‘free’ public transport, we need a realistic value of the diminished (less car use), or improved externalists (more buses on the road), as a result of ‘free’ public transport.
In order to calculate the external costs and benefits of driving a car or a bus, we will use information of CE, a consultant in the Netherlands, and the values of the report ‘De prijs van een reis’ (the price of a trip), from 2004. However, for congestion costs, we do not take the CE study but we take a study of Mayeres et al (1997). This is because because Mayeres at al. have calculated marginal congestion costs and the congestion costs during rush hours and non-rush hours, while the CE study did not. As all case studies deal with ‘free’ public transport within cities, we will assume an average car, driving within a city.

What strikes from the figures out of table 3.11 is that the bus is often making more costs per kilometre than a car. However, we have to take into consideration that in a bus 50 people can be transported, while in a car a maximum of 5 people is transported, with an average of 1.4.

In order to calculate the emissions, we will use the proportion of petrol, diesel and LPG cars in the Netherlands. On January 2008, this proportion was 80% petrol, 17% diesel and 3% LPG (CBS). So we can assume an average emission of €1.36ct/vkm. 

It would also be wishful if costs of driving a car would be related to age. Especially the accident externality would be larger when someone who drives a car over the age of 75, than a younger person. Unfortunately no figures are available of such a differentiation.
	Category externality
	Cost 

	Traffic accidents within a city 
         -Car

         -Bus

User depended costs maintenance road within a city 
        -Car
        -Bus

Noise nuisance within a city 
         -Car
         -Bus

Emissions
         -Car petrol
         -Car diesel

         -Car LPG

         -Bus

Congestion costs within a city 
         -Rush hour

         -Non-rush hour                                                       
	€5ct/vkm

€11ct/vkm

€0.5ct/vkm

€7.99ct/vkm

€1ct/vkm

€8.7ct/vkm
€1.41ct/vkm
€1.17ct/vkm
€1.1ct/vkm
€5.31ct – €8.85ct/vkm
€1.46/vkm

€0,421ct/vkm


Table 3.11: Costs of road traffic per vehicle kilometre (source: CE, 2004; for congestion costs Mayeres et al, 1997).
We also have to take into account – see paragraph 2.3 -  that passengers of a bus have a chance which is 56 times less on accidents than people who drive a car. The accident externalities of the vehicles mentioned above, do only concern the accidents on other road users than themselves. Public transport is extremely safe for users of the system itself, but less for crossing traffic flows, as the vehicles are big and heavy and will result in more damage when an accident happens.
3.14 Cost coverage of public transport
In order to look what the costs of complete ‘free’ public transport would be, it is good to have a look to the balance between the income out of ticket sales, and the costs. A cost coverage percentage can be derived from this and as an example, for some public transport companies it can be found in table 3.12. 
	Public transport company
	Total expenditures

(million €)
	Income out of ticket sales (million €)
	Cost coverage out of ticket sales

	HTM (The Hague), 2008
De Lijn (Flanders), 2007
GVB (Amsterdam) 2006
Veolia (Maastricht) 2006
RET (Rotterdam) 2006

MIVB (Brussels) 2006

Hermes (Eindhoven) 2008
	203,1

870
395

5,5

299

522

35
	72,1

137

158
2,2

101

137,6

15
	35,5%

15,7%

39,9%

40%

33,8%

26,36%

42,85%


Table 3.12 Cost coverage rates at some public transport companies (source: year reports of mentioned public transport companies). 
The costs of handling the sell and control of tickets are estimated at 15% (interview Van Hulten). Further the income out of ticket sales of a public transport company, does not only exists about direct income out of passengers payments, but are also included in a lot of contracts. Contracts exist for example between the Dutch state and the public transport companies for the student public transport card. For the year 2008, €687 million was paid by the state for this card (MinOCW, 2008). There are also contracts between the national, local and regional governments and public transport companies to provide ‘free’ public transport for civil servants. Also private companies sometimes have contracts with public transport companies in order to provide transport for there employees. It is unknown how much of these contracts are available, but big amounts of money are spend via this way and are put on the income out of ticket sales account of the public transport company year reports. The amount people pay directly to public transport companies is much lower than the amount in the table.   
How much this part of the total income is, is something which is not possible to give, as public transport companies do not want to give information about these figures.  However, it must be clear that the ‘real’ cost coverage percentage is relatively low and will maybe in the direction of 15%, which is equal to the costs of the handeling costs of the ticket sales. 
3.15 Conclusions

Completely ‘free’ public transport does not exist and will not exist in near future. It is an appellation to indicate that the user of the public transport system does not have to pay for the journey. This is why ‘free’ public transport is places between inverted commas in this thesis. 
Three types of ‘free’ public transport can be distinguished: completely ‘free’ public transport, ‘free’ public transport for specific target groups (social aim) and ‘free’ public transport for commuters (traffic aim).

From the effects of ‘free’ public transport, a transport economic model can be built. A distinction can be made between shot and long term effects. On the short term, ‘free’ public transport has an influence on the supply side of the transport market. Costs of public transport will go down. As a result of this, the public transport system will attract more passengers. This will have effects on the public transport system itself and on other actors in the transport market.
Because of the diminishing of the costs of public transport, both positive and negative effects will be visible in the car use, bicycle use and the number of pedestrians. The balance between these effects will have to be shown in practise. 

The increase in passenger numbers will give incentives to the public transport (indirectly to the government) company to enlarge the supply. If supply is increased, time costs will go down, even as comfort and user friendliness. This will have a positive movement of the whole public transport system as a result. The public transport system as a whole will improve.

On the long run, other factors will play a role, as car use and spatial factors, which will develop in a way that public transport will profit in comparison of the status quo. These developments will have influence on the short run effects, in which the positive movement will be strengthened.  
The costs that are related with public transport can be split up in three phases (I. compensation of tickets, II. investing in public transport fleet and III. investing in infrastructure) with progressive amounts of costs per new user, related to them. Out of the economic theory, it can be argued that as long as the costs will stay in phase I., ‘free’ public transport is beneficial for society. If ‘free’ public transport is still beneficial for society in costs phases II. and III., will have to be shown in practice. 
Cost coverage of public transport companies out of passenger payment is relatively low, and is even lower if contracts between the government and public transport companies are taken into account. 
PART II

‘Free’ Public Transport in Practice
Chapter 4

‘Free’ Public Transport for specific target groups
In this chapter, we will look to real world examples of ‘free’ public transport for target groups. Here we will have a look to the direct and indirect costs and benefits of ‘free’ public transport. Real practice examples will be used. First, in paragraph 4.1, some result out of interviews with experts in the field (policy makers and employees of transport companies) will be given. Then, we will have a closer look to some case studies (Eindhoven, Tilburg, Delft, Dordrecht, Rotterdam and Leiden – The Hague) in order to describe and to calculate those costs and benefits. The interviews have also been used to construct these paragraphs. These case studies have been chosen, because they give a good overview over the different aspects of ‘free’ public transport. We will look to ‘free’ public transport for elderly people (Eindhoven, Tilburg and Rotterdam), focused on the city centre (Delft and Dordrecht) and focused on solving congestion problems (Leiden – The Hague). In all these paragraphs, we will look to goals, monetary costs, effects, the consumer surplus and finally the costs and the benefits of one year ‘free’ public transport in the specific situation. 
The sub question in this chapter is: is ‘free’ public transport for specific target groups beneficial for society? 

4.1 Interviews 

To get a better understanding of ‘free’ public transport, several interviews with experts in the field of ‘free’ public transport have been done. Global results out of these interviews have been used in the different case studies. However, especially some non-financial results will be mentioned in this paragraph.
4.1.1 Goals

Out of the interviews, a general picture was observed that most initiatives of ‘free’ public transport were mainly political driven. The elections had taken place and a party – most of the time the Labour Party (in the Netherlands), or its Belgian equivalent the Socialist Party – had won the elections. An election promise was usually ‘free’ public transport for specific target groups. Motives to introduce – or not introduce – ‘free’ public transport were, and are, ideologically driven. Reasons for not introducing public transport are most of the time that ‘all products have a price who should be paid’ and “free’ does not exists’. 
After a new local or national government was installed, the government wanted to implement ‘free’ public transport for its people. In order to do something to check the effects of ‘free’ public transport, some goals had been set afterwards. These goals were usually set very global, most of the time as ‘more social mobility’, or ‘less cars to the city centre’. No specific numbers were given to check the goals, most of the time because nobody could imagine what the effect of ‘free’ public transport would be on the behaviour of people.   
4.1.2 Costs

Nearly all cities who introduced ‘free’ public transport paid for compensation of income towards the public transport company. Sometimes extra vehicle hours
 were needed. These costs had also been compensated. The marketing and implementation costs needed to introduce ‘free’ public transport, were also part of the calculated costs.

An exception was Rotterdam, were the local public transport company RET made a ‘market driven’ price. In Rotterdam, the municipality not only had to pay for the loss of income, but also had to pay for the extra passengers, who were attracted by the introduction of ‘free’ public transport. No extra vehicle hours were needed, but the opinion of the RET is that everyone who sits on a public transport chair, should pay - direct or indirect – for its journey. They compare it with bread of the bakery. Unsold bread has to be thrown away at the end of the day. The bakery is not giving it away for ‘free’. If people want the bread, they have to pay for it.  
This explanation is questionable, as the RET earns more than the costs are. The RET makes an extra profit in this way. However, as the municipality of Rotterdam is 100% share holder of the RET, these extra profits will return to the municipality, or will be used for extra investments in public transport. Because of this, they can be seen as an extra subsidy towards the RET. 
The situation in Rotterdam is a bit strange, as the RET is a municipal public transport company which makes extra profit out of ‘free’ public transport. In other cases (Delft, Tilburg, Eindhoven and Dordrecht) privately owned public transport companies are just compensated for there loss of income. The local governments do not have to pay for the extra amount of passengers transported. 

4.1.3 Outcome

In general in nearly all case studies (except Delft), the outcome of ‘free’ public transport was in line with the objectives. However, most of the time no ‘hard’ goals were set, as a lowering of car use of at least 5%. Only some ‘soft’ goals were set, as an improvement of use of empty chairs in public transport, or lowering the amount of loneliness under the target group.  
4.1.4 Research and impact

Towards the subject of ‘free’ public transport, no real economic investigation has been done. Research to the subject is limited in some case studies sometimes. Most of the time, research is limited to some effects of ‘free’ public transport. Monetization of effects is something which is nearly nowhere done in studies. 
A lot of research is done in first pilot projects, while when the measurement is continued, no further extensive research is done anymore. Also when the measurement has a bearing surface, and people – policy makers, the public and the politicians – ‘feel’ that the measurement ‘works’ (by there own standards) not a lot of research is done Because of these facts, a lot of input for the cost benefit analyses (who will be showed later on in this and the following chapter) had to be derived from the limited data available, and could give only a direction of the costs and the benefits, and not the entire truth.
A general attitude in the interviews was that, in general, the outcomes of the research did not really matter for the decision making process. ‘Free’ public transport is a political instrument. Political decisions are not always based on scientific argumentation. Mostly the scope is narrow, not all effects of ‘free’ public transport are taken into account. Mostly the focus is on just one aspect of ‘free’ public transport – as only social or traffic goals – while the broader scope is lost.   
4.1.5 Extra vehicles

In all cases in which ‘free’ public transport is introduced for specific target groups, as people over the age of 65, 55 or under 12, no extra vehicles were needed. The existing public transport capacity is enough to accommodate all the extra travellers.

In cases that public transport became ‘free’ for everyone on certain times (Delft, Dordrecht) or on all times (Hasselt, Leiden – Den Haag), extra vehicles were needed to accommodate the extra demand. However, no new public transport infrastructure was needed.  

4.1.6 User friendliness

User friendliness seems to be a very important issue in order to attract more passengers. The more difficult a system is, the less passengers it will attract. If people have to get ‘free’ tickets in advance, have to use a pass system or other less user friendly system, then the amount of new passengers will be considerably less than when everyone can just jump in and out the public transport vehicle. Hasselt, Tilburg and Dordrecht have (or had) systems which are very easy to use. People can just walk in and out the bus. The effects on use were impressive (with a minimum passenger rise of 250%). On the other hand, we can find examples of cities with less user friendly systems. Delft is the worst example. People who want to travel ‘free’, had to get a ‘free’ ticket that was only available at a shop in the station square, or had to be printed at a website. In combination with some other factors, a demand rise of only 12% was realised.   
If people have to make more difficulties, the non-monetary price of public transport will go up and this will result in less travellers.

4.1.7 Opinion about ‘free’ public transport
Different opinions have been observed along different policy makers in different cities. Policy makers seems to be very loyal towards there political chairmen, and tend to follow the policies very loyal in there opinions. In cases where ‘free’ public transport was (or still is) a big success measured in passenger numbers, the policy makers are in general very positive about ‘free’ public transport. 
In a city, the policy makers are more sceptical about ‘free’ public transport. The opinion here is that ‘free’ public transport does not collect to the policy goal of the department, namely getting a certain average car speeds on some main roads during rush hours. As the target groups who uses ‘free’ public transport exists about elderly people and these people usually do not use a car during rush hours, they will not be substituted from car to public transport during rush hours. Because of that, rush hour traffic will not be diminished and ‘free’ public transport costs more than it benefits for the policy goal. All the other benefits are not interesting for the department; “We as civil servants are not in service to make people happier”.
Public transport companies tend to be more sceptical about ‘free’ public transport as an instrument to reach their goals. In these days of commercialisation and privatisation, public transport companies seem to be less interested in a social goal than in the past. Making money is the main goal. There is a fear that quality of public transport will go down as a result of the introduction of ‘free’ public transport. Commercial companies tend to be not very suitable to deal with a completely ‘free’ public transport system. Incentives for delivering quality will be lost. The current Dutch public transport regulation is market driven and because of that not able to deal with complete ‘free’ public transport. ‘Free’ public transport for target groups is not a problem, but completely ‘free’ public transport on a larger scale is more difficult under the current circumstances.   
A public transport company is afraid that the current users of the public transport system are suffering from ‘free’ public transport, as the chance on a chair will be less during rush hours.  However, the passenger valuation of public transport quality did not go down during experiments with ‘free’ public transport.
4.1.8 Image and marketing

‘Free’ has been seen as a good marketing tool to attract more passengers. For a public transport company, it is considered as one of the best possible tools to improve the use of public transport and to generate ‘free’ positive publicity for the public transport system. 
Also in the different cities, policy makers were very optimistic about the impact in the image of the public transport system as a whole, because of the attention of press and public towards the introduction of ‘free’ public transport. For cities, ‘free’ public was very beneficial for there image. Hasselt was a pioneer in this field, and even attracted lot of study trips from policy makers all over Europe, in order to study the new phenomena of ‘free’ public transport in reality. Further, since the introduction of ‘free’ public transport Hasselt has been known over the world for this introduction. No expensive marketing campaign is needed anymore.
After ‘free’ public transport is introduced, at lot of people do know there local bus lines, while before ‘free’ public transport people had no idea which bus lines passes there houses. Public transport has been set on the mental map of people, as an alternative form of transportation. 

4.1.9 Negative effects

In some cases, some negative effects of ‘free’ public transport were observable. In the Leiden – Den Haag case, some tramps were observable, who took the bus on raining days, and sat there for some hours. These people had to remove because they had a smell which was not pleasant for the other passengers. Some extra staff was needed in order to liberate the bus of these people. 

In Hasselt, no social or other problems were observable at all. Hasselt is a relative wealthy municipality, with little social problems, which can explain the stay away of problems.

Also in cases with ‘free’ public transport for specific target groups as children and elderly people, no problems were observable. This can probably be explained out of fact that the people in the target group are not the people who are causing problems.

The observed negative effects were relatively small and have all been solved with the introduction of some extra staff. This extra staff was also practical in order to observe if extra busses were needed if busses were too full.

In other places as in London, where ‘free’ public transport has been introduced for children under the age of 18, a large campaign had been introduced. If people would misbehave in public transport, there ‘free’ public transport card would be abated. Because of this policy, no incidents with youth have been observed in London under a very difficult target group. 
4.2 Tilburg
Tilburg is a city of 200,000 inhabitants, located in the South of The Netherlands. Since the nineties, Tilburg has experience with cheap public transport, in the form of the so-called ‘TOP ticket’. This ticket was introduced for people who are going to the centre. After the 2006 elections of the city council, the municipality introduced ‘free’ public transport for all the people over the age of 55, without any limitations on times. From October 2006, ‘free’ public transport was introduced. Everyone who was able to prove by an ID that he, or she was older than 55, was allowed to use the busses for ‘free’. It was also possible for non-local people over the age of 55 to use the bus. In May 2008, ‘free’ public transport was stopped, as a result of changing power of the public transport company. The province, and no longer the municipality, was responsible for the public transport. The province wanted to harmonise the tariff structure, and for political reasons, ‘free’ public transport was no longer possible.
For simplicity reasons, we will use the year 2007 to make the cost benefit analysis of ‘free’ public transport of the Tilburg case.
4.2.1 Goal

The official goal of ‘free’ public transport was to generate more social inclusion in society. Also, the public transport should be a better alternative for the car for social and shopping trips.  Unofficially, the main motive for the introduction of ’free’ public transport, was the fact that the local Labour party (Partij van de Arbeid) had won the city council elections. One of the election promises was the introduction of ‘free’ public transport. 
4.2.2 Monetary Costs

The city of Tilburg made a contract with the local public transport company. The total financial cost of this contract in order to get ‘free’ public transport for the specific target group ‘people over the age of 55, was €450.000 per year (XTNT, 2007 (II)).  
No negative effects on the public transport system were visible. No buses were overcrowded and no extra busses were needed. The direct financial costs were limited to the costs of compensating the ticket costs. It can be concluded that for the Tilburg case, the costs were not higher than in phase I of the theory showed in paragraph 3.10.
4.2.3 Effects 

A first effect of ‘free’ public transport in Tilburg, was that the number of travellers under the specific target group of people older that 55, was going up by 265% from the start of ‘free’ public transport in October 2006 to February 2007 (XTNT, 2007 (II)). An investigation by XTNT had been done to what the original mode of transport was of the newly attracted bus passengers. These results can be found in the diagram 4.1.
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Diagram 4.1: origins of new journeys as a result of ‘free’ public transport for people over the age of 55 in Tilburg (source: XTNT. 2007 (II)).
A notable fact is that very little people made a change between foot and bus (only 2%). The biggest group was formerly driving by car (at least 42%) and a considerable amount of people who are formally cycling to there destination and who are now going by bus (at least 26%). Also, people who would not have made a journey, or a shorter journey, are now taking the ‘free’ bus to reach their destinations (15%). 

The main effect of the ‘free’ bus in Tilburg was a substitution effect from car and bicycle to the bus, and a small traffic generation effect. Of course it is positive for society that people change from car to bus. That people change from bike to bus is less favourable, but this will be (more or less) compensated by the fact that people have to walk to the bus stop, in order to take the bus. All the newly attracted traffic and the people who change from car to bus (at least 54%) are walking more than before. What the net result is (more walking people versus less cyclists), is something which is not to say.  
As transport is a derived demand, we can have a look what the destinations of the newly attracted demand were. Some investigation has been done about this subject and is showed in the next diagram.
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Diagram 4.2: Travel motif of new journeys under the target groups 55+ as a result of ‘free’ public transport (source: XTNT. 2007 (II)).
In general, two main travel motifs can be observed, namely shopping and visiting friends and family. These two motives (some in combination) cover 76% of the total new demand. The first motive – shopping – is positive for the economic performance of the retail sector in the city. With the money people safe with public transport, they can spend it in shops. When people go shopping, they usually buy more than planned. After the introduction of ‘free’ public transport, a rise in the city centre visits was observable. However, the flows in a city centre are very complex. Also around the same time, a new shopping centre was opened. 
The second activity – visiting friends and family - is good for society as well, as social inclusion becomes stronger. There is a positive link between the number of contacts people have, and there happiness. This happiness is important for the health of people. It can be argued that healthier people are cheaper for society, as they cost less medical treatment. 

Another interesting aspect is to look to the travel destinations of people who would not have made the journey if there was no ‘free’ public transport at all. This is the groups newly attracted traffic. In the next diagram, the results are shown. 
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Diagram 4.3: Travel motif of completely new attracted traffic as a result of ‘free’ public transport of people over the age of 55 in Tilburg (source: XTNT. 2007 (II)).
The effects on the number of cars going to the city centre were limited. Because there is a huge latent demand for the number of parking places, the places who came ‘free’ because of the effect of ‘free’ public transport, were filled up with new cars. In fact, ‘free’ public transport on this scale, has the same effect as building new parking places. If new parking places would have been built, they would have immediately been filled with cars, because of the big latent demand for parking spaces. However, the accessibility of the city centres has been improved, as more people can come to the city centre. 
4.2.4 Consumer surplus

Now we will have a closer look to the enlargement of the consumer surplus. The direct welfare gain is a result of ‘free’ public transport, as explained in paragraph 3.12. Because it is nearly impossible to know what the precise slope of the demand curve is, we will assume that it is a linear function. In the next figure – figure 4.4 - we know what area B is. Area B is the amount of money the public transport company received for the passenger transportation. This amount had to be compensated by the municipality and was the total turnover of all passengers over the age of 55. This turnover was €450,000. Out of the passengers numbers after the introduction of ‘free’ public transport, it can be derived that the total number of weekly passengers over the age of 55 are 18,200 (XTNT, 2007 (II)). These are 946,400 yearly passengers (Q”). 13,000 weekly passengers (676,000 yearly) were completely new, 5,200 (270,400 yearly, which is Q’) had to be compensated for there tickets. This means – on a yearly basis – that the average tariff was about €1.66 (= €450,000 / €270,400), which is P’. 
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Diagram 4.4. Consumer surplus in Tilburg (source: own elaboration)
As a result of this knowledge, we can calculate the extra consumer surplus of area C, gained by the introduction of ‘free’ public transport. 
C = 1.66*(946,400 – 270,400)*0,5 = €561,080.
This amount of money is a direct welfare gain. The consumer also gets the welfare from the tickets. The total consumer surplus will be enlarged by area B + C = €450,000 + 561,080 = €1,011,080. 

4.2.5 Parking costs

It is calculated that a number of 350 cars less are coming to the city centre, on a daily basis. This means that a number of 60 to 100 parking lots in the city centre are saved, because of the introduction of ‘free’ public transport (XTNT, 2007 (II)). With this figure, we can calculate the saving for not building parking lots in the city centre. ‘Free’ public transport generates the same effect as building 60 to 100 parking lots, independent from the question if these parking lots are directly filled or not, because of the big latent demand of parking space. 

Parking lots are expensive. For a parking garage, the amount of money needed for a single underground parking space - under favourable circumstances (as for example a low ground price) - are about €30.000 (Vexpansie, 2008). With a discount rate, we can calculate the yearly value of a parking lot in a garage. We will use the following formula: 
Y=P*i
In which:
Y= the yearly costs of a parking lot

P = the total price of a parking lot
i = discount rate
The question here is what discount rate should be chosen? As parking garages are sometimes public and sometimes private entities, the amount can defer. We will assume a public parking garage with a relative low discount rate of 5%. This is the tariff KVPP deals with for municipal investments. Out of the calculation, we get a yearly saving of €90,000 till €150,000, depending on the amount of parking places saved. This is a benefit of introducing ‘free’ public transport. However, as ‘free’ public transport stopped, these benefits are not valuable for the long run. 
There are other effects of ‘free’ public transport, which are hard to calculate. A main travel motif was shopping. Out of shopping, extra turnover will be realised. This is something which is hard to calculate, as we do not know the amount of money spend in the shops, of people who are travelling to town. Because of that, we will give this effect a value of PM.
4.2.6 Less car movements

It is estimated that 260.000 car movements are saved because of the introduction of ‘free’ public transport (XTNT, 2007 (II)). In order to calculate the positive external effect of the 260.000 movements, we will assume that the average car trip that was replaced was 5 kilometres. The average car trip in the Netherlands is 20 kilometres (AVV), but ‘free’ public transport is only within the city boundaries of Tilburg. Tilburg is a city of approximately 10 to 10 kilometres, so it will take about 5 kilometres to go from the edge of the city to the centre (as the crow flies). Further, we do not know the amount of traffic during rush hours. As we know that 7% of the newly attracted passengers have a work motive to travel, we will assume that 7% make their trip during the rush hours. As there is a huge latent demand during rush hours for car traffic, a part of the substituted car traffic during rush hours will be substituted by other cars. The knowing of the amount of traffic substituted during rush hours depends on the slope of the marginal private cost price (mpc) curve and of the demand curve. The flatter the demand curve, or the steeper the demand curve, the bigger the rebound-effect of road traffic. We do not know the slopes of the curves. However, following Blauwens el al. (2002) we may assume that an amount of 50% of the newly created road space will be substituted by other road users during rush hours. For a part, the effects of ‘free’ public transport on the car system, will be diminished, and we will assume the reduced morning rush hour traffic (7% of total), to be halved. 
With this information and assumptions – together with the information of paragraph 3.13 - we can calculate the positive externalities as a result of a replaced car movement. 

-Total car kilometres replaced: 260,000*5=1,300,000 
-Rush hour replacement: 1,300,000*0.07=91,000. 

-Non-rush hour replacement: 1,300,000*0.93=1,209,000. 

-Total replacement: 1,209,000+0.5*91,000=1,254,500

Less accidents: 1,254,500*€0.05=


 €62,725
Less road maintenance: 1,254,500*€0.005= 
   €6,273
Less noise nuisance: 1,254,500*€0,01=

 €12,545
Less emissions: 1,254,500*€0.0136=   

 €17,061
Less congestion

Rush our traffic: 45,500*€1.46=


€66,430
Non rush hour traffic: 1,254,500*€0.00421=        €5,281+
Total:





         €170,315
4.2.7 Costs and benefits 
From what we have seen of ‘free’ public transport in Tilburg, we can make a cost benefit analysis. In table 4.5, the costs and the benefits of ‘free’ public transport in Tilburg over the year 2007 are summarised. For some effects, we can not calculate the amount of money, so we will use PM (Pro Memoria). 

	Costs
	Benefits

	-Less income out of tickets                         €450,000

-Implementation costs (promotion, monitoring etc.)                                                      
                                                                  €30,000
Non-financial costs

-Less bicycle movement               156,000 yearly(PM)
	-Consumer surplus bigger                        €1,011,080      

-Less transaction costs                                     PM
-Parking lot savings                      €90,000-€150,000

-More economic activities                                 PM
-Increased accessibility city centre                    PM
-Less accidents:  

                            €62,725

-Less road maintenance:                                €6,273

-Less noise nuisance:
                            €12,545

-Less emissions:
                                        €17,061

-Less congestion:                                        €71,711

-Image public transport higher                          PM

	Total                              €480,000 + PM
	                 €1,271,395 - €1,331,395 + PM


Table 4.5: Costs and benefits ‘free’ public transport in Tilburg for the year 2007 (source: own elaboration)
Out of the cost benefit analysis, it can be concluded that ‘free’ public transport is beneficial for Tilburg. Although we can not monetize all costs and benefits, the benefits surly outweighed the costs. We can also conclude that in the case of Tilburg, ‘free’ public transport for people over the age of 55, is not exceeding cost level I of the theory presented in paragraph 3.10.
4.3 Eindhoven

Eindhoven is the fifth city in the Netherlands, with 210,000 inhabitants. After the elections of the city council of 2006, the city decided to invest €500,000 per year on ‘free’ public transport, for two years. ‘Free’ public transport started as a test project, in order to determine the effects.  Out of the budget of €1,000,000 for two years, it was possible to give the own inhabitants of Eindhoven over the age of 65 and under the age of 12, ‘free’ public transport after the morning rush hours. Also on weekends and during holidays, public transport is completely ‘free’ for the whole day for the specific target groups. Children are only allowed to travel ‘free’, if they are supervised by an adult. Most of the time, this means that the costs of public transport for public will decline, but will not be zero, as the supervisor is often a parent, who is not over the age of 65. In this case, we can state that this is cheap public transport, instead of ‘free’ public transport. When someone supervises children when he, or she, is over the age of 65, then it is of course completely ‘free’ public transport. ‘Free’ public transport was introduced in March 2007, and continues until the date of writing. The municipality recently decided to continue ‘free’ public transport in future, as a permanent facility. 
In this paragraph we will look into the year 2008 for a cost benefit analysis. This is because most data are available about 2008 and because 2008 is the fist full year ‘free’ public transport was available. 

4.3.1 Goals
‘Free’ public transport was a political instrument in Eindhoven. It was an election promise of the local Labour Party (PvdA). In order to monitor ‘free’ public transport, four goals were set. These four goals are:

-a change in the modal-shift from car to bus

-better utilisation rate of the current public transport system

-making elderly people more mobile

-making children familiar with public transport

-improving the image of the public transport system

4.3.2 Monetary Costs

For the costs of ‘free’ public transport, the city made a contract with the local public transport company Hermes (part of Connexxion). Two types of costs can be indicated. First, the city has to compensate for the loss of income of the tickets. For 2007 (10 moths), these costs were €334,215.33 (gemeente Eindhoven, 2009). For the full year of 2008 these costs were €424,702.05. Second, apart from the compensation costs, in 2007 and 2008, an amount of money had to be paid in order to introduce ‘free’ public transport. In order to give the own people ‘free’ public transport, the target group had to identify itself. Until January 2008, this was done by a specific ‘free’ public transport pass.  After this date, all people of Eindhoven had a special city pass, with date of birth indication. With this pass, the target group is able to identify itself and no costs for special passes should be made. The costs of the temporary passes were in 2007 €19,510.11. For communication an amount of €18,527.65 was spend and for monitoring €36,027.40. The total costs of the second category were €74,065.16 over 2007. For 2008 these amounts were just €2,340 for communication and €21,289 for monitoring. In 2008, the total costs of the second category were only €23,629 (gemeente Eindhoven, 2009).
The first category of costs will go on in future, while the second category will be much less. Only some communication costs will be made to inform people about the lines who are ‘free’. Monitoring costs will come to an end, as ‘free’ public transport is no longer in the test stadium.
4.3.3 Effects 

The effects of ‘free’ public transport in Eindhoven are less easy to evaluate than the effects in Tilburg. This is because another kind of investigation had been done in Eindhoven, based on another kind of survey questions than in Tilburg. Because of this, changes in the modal-split are harder to determine and so is the amount of completely new travellers.  However, a good indication of the effects is possible to give.
The effect on the use of ‘free’ public transport for the target groups is good to observe. Under the people over the age of 65, the use increased by 79%. With the target group children under the age of 12, the public transport use increased by 38%. That the increase of elderly people is bigger than of children, can be explained out of the fact that elderly people are travelling for ‘free’, while children needs supervision of an adult, who needs to pay a ticket. This makes the journey cheaper, but not completely ‘free’, unless the adult is over the age of 65. Something what has to be taken into consideration is that the amount of children in public transport was already very low befor the introduction of ‘free’ public transport. Children were only 1% to 2% of the total passengers transported by the public transport system. The growth in the amount of children can be considered as a marginal number, looked to the starting situation.
The substitution effects of ‘free’ public transport are stated in the figure 4.6. Something what is remarkable, is that car substitution is high (37% of the elderly people and 30% of the families with children) states that they use the car less often, while bike substitution is relatively low (13% of the elderly people and 3% of the children). 
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Figure 4.6. Effects of ‘free’ public transport on other transport modes (source: DTV, 2008).

The travel motives of the newly attracted trips are stated in the figure 4.7.
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Figure 4.7. Destinations people travel more with public transport because it is ‘free’ (source: DTV, 2008).

Shopping and social reasons are the main motifs to use public transport more often, because it is ‘free’. We can state that all travel motifs are useful for society, as people are spending money in the city when the travel motif is shopping, while they become happier when the travel motif is visiting friends and family, or visiting a cultural event. Unfortunately, these figures does not give information if completely newly attract traffic has the same destinations as substituted traffic. However, out of the experience of Tilburg, we can learn that new journeys have about the same pattern as substituted journeys (compare diagram 4.2 with 4.3).

It is estimated that ‘free’ public transport have resulted in 1,000 to 1,500 completely new bus passengers on a daily basis (Van Hal, 2009). Also it is estimated that 350 to 450 car movements are saved and that 115 to 140 bicycle movements are substituted by public transport. As a car has an average utility of 1,6 persons per car (CBS), the number of cars should be multiplied by 1,6, which results in an average of 640 people who are formally driving a car, and are now using public transport. Taking the averages of the estimations, we will get the next figure. We have to make sure that this is a though estimation, who can be different from reality. 
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Diagram 4.8. Origins new demand for public transport as a result of ‘free’ public transport in Eindhoven (source: own elaboration based on Van Hal, 2009).
Car substitution is very high in the Eindhoven case, while bike substitution is relatively low. These are effects who are social wishful. The extra demand which is created is also good for society, as the travel destinations are - as stated before – good for society.
Another interesting effect of ‘free’ public transport is the substitution from the Taxbus to the public transport system. The Taxbus is a special form of transport. It is a taxi in the form of a mini-van, who transporting elderly and handicapped people from door to door. The Taxbus has a reduced tariff compared with a normal taxi. It is a subsidised service. Before the introduction of ‘free’ public transport, the system cost the city €100,000 on a yearly basis. After introduction of ‘free’ public transport, the use of the Taxbus declined by 50% from about 400 to about 200 on a monthly basis (DHV, 2008). This reduction, reduced the amount of money needed for the Taxbus by €50,000. This can be considered as a direct benefit of the introduction of ‘free’ public transport
4.3.4 Consumer surplus

As we have less data, the calculation of the consumer surplus will have a bigger error margin than in the Tilburg case. However, we can give an indication of the amount of gained consumer surplus. In the understated figure, we know the amount of area B, which is €424,702, the compensated amount of tickets over the year 2008. Out of the available data, it is possible to make an estimation of the unknown data
. It is estimated that the number of passengers over the age of 65 and under the age of 12 used to be 679.995 on a yearly basis, before the introduction of ‘free’ public transport. 
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Diagram 4.9. Consumer surplus in Eindhoven (source: own elaboration)
After the introduction, the current figures are a total of 1,136,245 passengers in the specific target groups on a yearly basis. The estimated average tariff per journey is €0.63, which is lower than Tilburg.  This can be explained out of the fact that in Tilburg also people from 55 to 65 were able to travel ‘free’. This category does not get discount on the tickets and has to be compensated more. In Eindhoven children are one of the target groups, who are getting discounts. Also it is possible that in Tilburg passengers travelled in more fare zones than in Eindhoven. 
In total, the enlargement of the consumer surplus in area C is €143,718.75. The total enlargement of the consumer surplus as a result of ‘free’ public transport is B + C = €424,702 + €143,718.75 = €568,420.75.
4.3.5 Parking costs
It is calculated that the total amount of parking spaces that have been saved is 100 to 135 on a daily basis (Van Hal, 2009). These parking lots come available for others. As we use the same methodology as for Tilburg, we can calculate the total costs of not investing in parking lots as a result of ‘free’ public transport. We assume a parking place of €30,000,- and a discount rate of 5%. On this basis, we get a yearly saving of €150,000 to €202,500.
4.3.6 Less car movements

It can be estimated that 146,000 car movements are yearly saved because of the introduction of ‘free’ public transport. We will assume an average of 400 car movements a day, based on 365 days in a year. In order to calculate the positive external effect of these 146,000 movements, we will assume the same assumptions as in Tilburg (an average car trip of 5 kilometres but no rush hour traffic, as the target groups is 65+ and is not working anymore). 
With this information and assumptions – together with the information of paragraph 3.13 - we can calculate the positive externalities as a result of a replaced car movement. 

-Total car kilometres replaced: 146,000*5=730,000 

Less accidents: 730,000 *€0.05=


 €36,500
Less road maintenance: 730,000 *€0.005= 
   €3,650
Less noise nuisance: 730,000 *€0.01=

   €7,300
Less emissions: 730,000 *€0.0136=   

   €9,928
Non-rush hour traffic: 730,000 *€0.00421=          €3,073+

Total:





           €60,451
4.3.7 Costs and Benefits
On basis of available facts and figures, we can make a cost benefit analysis of ‘free’ public transport in Eindhoven, which can be found in understated table.
	Costs
	 Benefits

	-Less income out of tickets                         €424,702
-Implementation costs (promotion, monitoring etc.)                           
                                                                  €23,629
Non-financial costs
-Less bicycle movements 

                                   41,975 – 51,100 yearly (PM)
	-Consumer surplus bigger                           €586,421
-Extra income supervisors children                    PM
-No transaction costs needed                            PM
-More economic activities                                 PM
-Increased accessibility city centre                    PM

-Image public transport higher                          PM

-Parking lot savings                     €150,000-€202,500

-Less special transport needed (Taxbus)        €50,000                                                             

-Less accidents:  

                            €36,500

-Less road maintenance:                                €3,650

-Less noise nuisance:
                              €7,300

-Less emissions:
                                          €9,928

-Less congestion:                                          €3,073 

	Total                                 €448,331 + PM
	                      €846,872 – €899,372 + PM


Table 4.10: Costs and benefits ‘free’ public transport in Eindhoven 2008 (source: own elaboration)
As in Tilburg, the costs are highly certain, while in the benefit side of the calculation, a lot of figures are not able to give. However, it can be concluded that the costs are very probably lower than the benefits, indicating that the project is social beneficial. Also the costs are also in the Eindhoven case not exceeding phase I of the theory mentioned in paragraph 3.10.
4.4 Delft 

Delft is a middle size town in the Netherlands, with nearly 100,000 inhabitants. During the year 2007, an experiment in the city of Delft with ´free´ public transport was carried out. All busses and trams, within the municipality of Delft, were ´free´ on all Saturdays between 11 o’clock and 18 o’clock, for all people who had a ´free´ bus ticket. ´Free´ bus tickets had been distributed to all households in Delft. `Free´ tickets were also available at the ticket office of Connexxion at the station square. It was also possible to print a ticket from the internet. In total 105,000 tickets have been distributed and an unknown number of tickets have been downloaded. 
4.4.1 Goals

The introduction of ‘free’ public transport in Delft was mainly based on commercial purposes and not on social grounds. The main goal of ‘free’ public transport was to trigger inhabitants and visitors of Delft to use public transport more often. Especially new customers for the city centre should be attracted in order to enlarge the turnover of the city centre. A secondary target was to reduce the number of cars in the city centre. 
4.4.2 Monetary Costs

The costs of ‘free’ public transport were €400,000 for one year. The HTM and Connexxion had to be compensated for the loss on income out of the ticket sale. Besides that, ‘free’ tickets had to be printed and distributed. Further, costs had to be made for the extra vehicles used. As neither Connexxion nor the municipality of Delft wants to give information about the precise cost structure – for competitive reasons - we have to make a scientific guess about that. However, it is not known whether all the extra busses can be derived to the introduction of ‘free’ public transport, or that too less busses where in the new timetable. However, for the cost benefit analysis, we will assume that alle the busses were needed because of the introduction of ‘free’ public transport. 
We know that public transport was ‘free’ on Saturdays for a total of 52 weeks. We also know that this was for 7 hours a day and that about 4 busses have been used extra. On total 1,456 bus hours were made extra. An average bus hour costs €77.- (CVOV, 2005). In total about €112,112 would probably have been paid to Connexxion in order to compensate for this extra supply. We also have some negative externalities out of these extra busses. If we assume that a bus speed has an average of 12km/h, as Delft is a strongly urbanised city (SCP, 2006), than a total of 17,472 bus hours had been made. When we have a look to table 3.11, we can conclude that these extra bus hours are equal to an externality between €5,766 to €6,384.
For implementation costs (monitoring, tickets etc.) we will assume an amount of €30.000,-, based on the experience with Tilburg.
4.4.3 Effects
The effects of ‘free’ public transport are somewhat hard to give, as on the demand side of the public transport system, a large shrink had occurred (30% less bus hour during the day), just before ‘free’ public transport was introduced. Because of two opposite effects – diminishing of the demand by 30% and making public transport ‘free’ - it is very hard to determine the net effect of ‘free’ public transport. The frequency of some bus lines was halved just before public transport was given ‘free’ on Saturdays. In March 2007, a comparison with March 2006 was taken out. In total, a number of 27% more travellers on the city bus lines have been counted and a decline of 13% on regional bus lines has been observed. However, as some mayor regional bus lines had been shortened to the city boundaries, the fall in the number of travellers is hard to determine. A total increase of 12% (from 8,617 to 9,677 average passengers on a daily basis) in public transport use was observable (gemeente Delft, 2008). Because of a huge increase in use of city lines, four extra busses had to be introduced.
Two types of surveys have been done during the time ‘free’ public transport was in service. The survey both dealt with the question what the origins where of the new attracted passengers in the public transport. One survey was based on an internet questionnaire, while the other was done in the bus. 
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Diagram 4.11 (left): Bus trip without ‘free’ public transport, internet survey (source: gemeente Delft, 2007).
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Diagram 4.12 (right): origins of new attracted travellers on basis of an internet survey (source: idem).
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Diagram 4.13 (left): Bus trip without ‘free’ public transport, bus survey (source: gemeente Delft, 2007).
Diagram 4.14 (right): origins of new attracted travellers on basis of a questionnaire in busses (source: idem).
The two results defer from each other to a large extend and can be observed in diagrams 4.11 to 4.14. As the two investigations differ from each other, we can put question marks to there representativeness. However, the municipality of Delft states that both surveys can be seen as representative, as both the response was high and are weighted to age and living area.
Out of the internet survey, it is obvious that 64% of the new travellers were former bicycle users or went by foot. 25% was going by car to there destinations and only 6% was newly attracted demand. These results are not very favourable, as a lot of the new passengers are attracted from other social desirable modes of transport. An important part of the new demand is also a former car driver, but only a very little amount of total new demand is attracted.

In the bus survey, about half of the people in the bus were going by foot or bicycle, 17% was substituted from car and 21% was completely new demand. These results are more positive, as they contribute toward the goal that more people have to come to the city centre and people have to change from car to public transport. 
However, if compared with Tilburg and Eindhoven, a relative big part of the new demand is substitution from bicycle or foot to public transport. This can be explained by the fact that the city of Delft is less car friendly and a lot smaller than Tilburg or Eindhoven. The city is better accessible by foot and bicycle, because of its scale. In the modal split of Delft, bicycle and foot are scoring relatively high. Making public transport ‘free’ in a city like Delft will have other effects than when cities of another scale are taken.
Also remarkable is the relative small growth of the public transport use. Probably this is directly linked to the fact that the supply of the public transport system was declined, just before ‘free’ public transport was introduced. Because of this, we can not make a good observation about the effects of ‘free’ public transport in Delft. Based on the surveys, we can say that a real growth of public transport passengers had been observed from 41% to 170%.  
4.4.4 Consumer surplus

Based on a passenger increase varying from 41% to 170%, and a compensation of €257,888 in ticket sales, the enlargement of the consumer surplus was between €310,755 to €477,093. 
4.4.5 Less car movements

Based on the two surveys, a car substitution from 5% to 16% on the total amount of passengers (of 9.677 on an average Saturday) is observable. Based on 1.4 passengers per car, 17,971 to 57,509 car trips would have been substituted on a yearly basis. Because it is uncertain what the car substitution was, we will use both figures to give an indication in order to calculate the loss of externalities. With the same assumptions of Tilburg, the following overview can be made. However, we will assume no rush hour traffic, as Saturdays are relatively quiet in traffic flows.  
	5% car substitution
	16% car substitution

	-Total car kilometres replaced: 89,855
Less accidents: 89,855*€0,05=€4,493
Less road maintenance: 89,855*€0,005= €449
Less noise nuisance: 89,855*€0,01=€899
Less emissions: 89,855*€0.0136= €1,222

Non rush hour congestion: 89,855 *€0.00421= €378
Total:





        €7,441
	-Total car kilometres replaced: 287,545
Less accidents: 287,545*€0,05= €14,377
Less road maintenance: 287,545*€0,005= €1,438
Less noise nuisance: 287,545*€0,01= €2,875
Less emissions: 287,545*€0.0136= €3,911

Non rush hour congestion: 287,545*€0.00421= €1,211
Total:





        €23,812


Table 4.15: Overview benefits due to car substitution in Delft (source: own elaboration).
4.4.6 Costs & Benefits
Taking all the costs and benefits into account, we can make a cost benefit analysis, as stated in table 4.16.

	Costs
	 Benefits

	-Less income out of tickets                         €257,888
-Extra busses needed                                 €112,112
-Implementation costs (promotion, monitoring etc.)                          
                                                                  €30,000
-External costs as a result of extra busses used

                                                     €5,766 to €6,384
Non-financial costs

-Less bicycle movements yearly (PM)
	-Consumer surplus bigger          €310,755 - €477,093
-More economic activities                             PM

-Increased accessibility city centre                PM

-Less accidents                                €4,493-€14,377      
-Less road maintenance                       €449-€1,438
-Less noise nuisance                            €899-€2,875              
-Less emissions
                               €1,222-€3,911  
-Less congestion                                   €378-€1,211
Non-financial benefits

-Less car movements yearly (PM)                                                                                    

	Total                €405,766 - €406,384 + PM
	                      €318,196 - €500,905 + PM


Table 4.16: Costs and benefits ‘free’ public transport in Delft 2007(source: own elaboration).
Depending on both the amount of extra passengers and the car substitution, we can observe a negative effect on society to a more positive effect. On basis of monitized costs and benefits, there is a small positive effect of €3,476 on society as a whole. However, also some PM posts have to be taken into account. The totally new attracted traffic was low, but there were people who would not go to Delft without ‘free’ public transport. This can have resulted in a higher turnover of the Delft shopping area. These figures are hard to calculate. 

The effects of ‘free’ public transport in Delft had other effects than in Eindhoven and Tilburg. No absolute extra travellers had been counted (+12%) and from the new travellers, a lot of cyclists were attracted. Besides that, not a lot of completely new demand was attracted. These differences can be explained out of the following circumstances:


-Delft is a relative small, bicycle friendly city. 

-Public transport supply was strongly diminished just before the introduction of ‘free’ public transport.

-People needed a ticket in order to travel ‘free’. This is not user friendly.

-The target group was everyone in society, not only elderly people or children. Maybe older people are more price sensitive than younger people.
In Delft, costs are exceeding phase I costs and became into phase II, because of the need of extra busses above the scheduled busses.  
4.5 Dordrecht

Dordrecht is a city south of Rotterdam, with about 120,000 inhabitants. During the change of the century, Dordrecht had big congestion problems in the city centre (the capacity of both roads and parking garages was too small). It was impossible to extent the road infrastructure physically and it was thought that only an out of the box solution would be possible to solve the mobility problems the city faced. A change in the modal split was needed and the city decided to make public transport more attractive by using the price component. As a result of that, the city introduced ‘free’ public transport for everyone during some weekends of the year since 2001. The ‘free’ public transport included the busses within the city boundaries of Dordrecht and the waterbuses from Dordrecht to places on the other side of the river Merwede. Because Dordrecht has got experience with public transport over a longer period, it is interesting to see the results of public transport during weekends over the last years. These results can be compared with Delft, where some distortion of the test was not very good for a reprehensive outcome of the introduction of the service. Recently, Dordrecht introduced ‘free’ public transport for all its elderly people, who are older than 65. Because no results are available, we will only look to ‘free’ public transport during the weekends.
4.5.1 Goals

With ‘free’ public transport during the weekends, the city of Dordrecht had the following four goals:

-Making the city centre more attractive


-Making the city centre more accessible


-Letting people find out the public transport system


-No loss of speed of the current public transport system
4.5.2 Monetary Costs

The city pays €120,000 per year for 6 days of ‘free’ public transport. In this price, a compensation for the loss of income out of tickets is calculated, as well as extra costs due to extra vehicles and staff that are needed and communication costs. 
4.5.3 Effects

An immediate effect of ‘free’ public transport was that the use of the public transport system was 130% higher compared with Saturdays in the same period before the introduction (svd, 2003). In later years, even more passengers were transported, with a rise up to 200%, based on observations of bus drivers (interview Slager). Busses and waterbuses were full and a number of eight extra busses were needed in order to transport all the newly attracted demand. 
An effect which was visible immediately,was that the parking pressure was diminishing. No scientific research has been done about the number of cars entering or leaving the city, but it was obvious that the parking and accessibility problems of the city were solved (Slager, 2009). As a result of this big success, the city decided to continue ‘free’ public transport for every weekend a lot of people are expected to come to the city centre.
A further effect which was stated was that the speed of the current public transport system was the same as before. Because ticket control was no longer needed, all the doors of the busses could be used for boarding and unboarding. Even the much higher demand for transport did not have any negative influence on the average speed of the busses. 
Some negative effects were also an aspect. Problems with youth should be mentioned in this context. Groups of children in the age of 11 to 14 years, were going to travel by bus. These groups made a bad attitude on the bus drivers and some passengers. After the use of extra supervisors, the complains disappeared. 
4.5.4 Costs & Benefits
In Dordrecht, costs are exceeding phase I costs, because of the need of extra busses, above the scheduled busses. We are not able to make a good cost benefit analysis, as the effects on car use are not known. However, the goals of ‘free’ public transport have been reached and because of the high rise in passenger numbers, we can assume that consumer surplus increase must have been large enough to make the case social beneficial.
4.6 Leiden – Den Haag

In order to get more insight into the effects of ‘free’ public transport as an instrument to diminish congestion problems, the province of Zuid Holland did an experiment with a ‘free’ bus service between Leiden and The Hague in 2004. ‘Free’ public transport was implemented in order to see if it was possible to diminish the congestion problem on motorway A44.

In this experiment, ‘free’ public transport was used between cities instead of within a city, for the first time. However, the largest part of the area the ‘free’ bus was driving through, was a city region (parts of Leiden, Wassernaar and Den Haag). Public transport was only ‘free’ between Monday and Friday. 

4.6.1 Goals
The main goal of the project was to diminish the traffic jams on the A44 by 5%. A second goal was to see if travellers would change there mode of transport in a structural way. Public transport use on the mentioned lined had to grow by 40% within 6 months. Half of this growth (20%) had to be substituted from car traffic. In total 300 cars would have to be replaced in this way. Also the utilisation rate of a park and ride facility in Leiden should grow to 50%. 
4.6.2 Costs
The province of Zuid Holland paid €964,000 for a year ‘free’ public transport on the two bus lines (provincie Zuid Holland, 2004). In this amount of money, the compensation for loss of income had been included (€480,000), less income of ticket sales on other lines (€50,000), even as the extra use of busses (€140,000). Also an amount of €294,000 was payed for the implementation of ‘free’ public transport. 

As an externality, we can also calculate the external costs as a result of extra busses used. As the busses does not run in city centres, we assume an average speed of 18 km/h (SCP, 2006). With the same assumptions as in the Delft case, the external costs are between €10,800 to €11,958.
4.6.3 Effects
The introduction of ‘free’ public transport between Leiden and The Hague on two bus lines resulted in a rise of demand on those lines of about 200%. The amount of travellers grew from 1,000 to 3,000 a day (Traffic Test, 2004). The origins of the new passengers on those lines are stated in the next diagram. The buses had a higher utility rate. Because of a relative low utility rate before the introduction of ‘free’ public transport, only 6 bus trips were extra needed on an average day, compared with the initial situation. 
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Table 4.17: Origins of new passengers because of the introduction of ‘free’ public transport between Leiden and The Hague (source: Egeter, B. & Versteeg, 2004).
Something what is very obvious is that ‘free’ public transport is substituting more car traffic and less bicycle and moped traffic, than in tests of ‘free’ public transport within cities. A total of 312 car users are switched form car to bus during morning rush hours. Also the substitution form other public transport lines is obvious, which is logical, as the ‘free’ bus line has the same hinterland as the train Leiden – The Hague for example. After the experiment with ‘free’ public transport was finished, about 1/3 of the new demand stayed. 

Before the experiment started, it was expected that the ‘free’ bus lines would have a substitution effect on the not ‘free’ local HTM services. However, the use of the HTM services because of the introduction of ‘free’ public transport seems to be improved. People are going to The Hague by ‘free’ bus and some change to another local public transport service. Because of that, the income for the HTM had improved during the experiment. Unfortunately it is not possible to say to which extent the income of the HTM have been improved.   

4.6.4 Quality 

Some research has been done towards the quality levels of the public transport service. Before the start of ‘free’ public transport, passengers evaluated the offered quality with a sufficient grade. The chance on a chair has become lower during the experiment, which resulted in a lightly lower grade of comfort compared with the situation that public transport was not offered ‘free’.

The perception of the social security on bus stops improved (from a grade of 7.1 to 7.5-7.7). This can be explained out of the fact that the number of passengers has gone up. As a result, more people are waiting at bus stops, which is good for the social security perception. 

No loss of quality was observed during the experiment. Busses were driving on time and busses did not attracted hooligans. During the experiment, some busses had experienced some tramps. 

4.6.5 Consumer surplus

The enlargement of the consumer surplus is the only monetary benefit that can be calculated out of this ‘free’ public transport case. In order to do so, we know the amount of new passengers (+200%). Of these passengers, 29% of this growth can be explained out of existing passengers on other public transport lines. For the existing passengers, an amount of €480,000 is paid to Connexxion in order to compensate for the loss of income out of ticket sales. For passengers attracted from other public transport lines of Connexxion, an amount of €50,000 was paid in order to compensate for there loss of income. In total €530,000 has been paid from the province to Connexxion in order to compensate for the loss of income. The percentage of totally new public transport passengers is 142%, which we will use in our calculation. Using the method in paragraph 3.12, we are able to calculate that the total amount of increased consumer surplus is €906,300 in total.
4.6.6 Problem with the experiment

Before the test started, it could have been obvious that ‘free’ public transport on this scale would not have been able to diminish the congestion, first the limited scale in destinations and second the limited scale in capacity. The first problem is stated in the understated figure and deals with the relative limited scale in destinations of the offered ‘free’ bus service. Simplified in the figure, a motorway is shown in red. In black, we can observe the complex origins and destinations of traffic from and to the highway.

In green, the bus service is drawn. The bus is only able to serve some junctions of the motorway and even less origins at home and at destination. Only some origins and destinations are able to be served. The potential substitution of all motorway traffic is only a small part of the traffic on the motorway carries. Of this limited part, the bus should attract an amount of traffic which is that big that it is able to diminish the congestion problem.
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Figure 4.18: Car versus ‘free’ public transport origins and destinations (source: own elaboration).
The second problem deals with the limited capacity. A single bus line would never be able to accommodate a significant amount of passengers, to accumulate a serious amount of passengers, in order to get less congestion problems. 

Because of these two problems, the latent demand will be too big in order to be accommodated by the ‘free’ public transport supply. Because of this, the congestion problem will not be diminished.

Another reason for the not diminishing congestion problem is that some traffic from parallel roads to the A44 motorway (like the A4 or N447), is now choosing the A44, because it is becoming faster for them, related to there previous routes (Egeter & Versteeg (2004)).

The effects of ‘free’ public transport on the motorway are in fact the same as the construction of an extra lane on the motorway: the total accessibility of the city centre of The Hague increases. However, in contradiction with an extra motorway lane, this is realised without the external effects of the car system. No extra parking costs, emissions and noise will be the result, only some extra busses per day. 

4.6.7 Costs and benefits
In the next table, we can find the costs and the benefits of the Leiden - Den Haag case of ‘free’ public transport. As a lot of benefits are not possible to estimate, we can observe a lot of PM benefits. 

	Costs
	 Benefits

	-Less income out of ticket sales ‘free’ lines   €480,000
-Less income ticket sales other lines              €50,000
-Extra vehicles used                                   €140,000

-Implementation costs                                €294,000 

-External costs as a result of extra busses used

                                                  €10,800 - €11,958
Non-financial costs

-Less bicycle use daily (PM)                                200
	-Consumer surplus bigger                           €906,300

-More passengers on HTM lines                         PM

-No transaction costs needed                            PM

-More economic activities                                 PM

-Increased accessibility city centre                    PM

-Image improvement public transport                PM     



	Total                 €974,800 - €975,958+ PM
	                                         €906,300+ PM


Table 4.19: Costs and benefits ‘free’ public transport between Leiden and The Hague in 2004 (source: costs: Provincie Zuid-Holland, 2004; benefits: own elaboration)
In the cost benefit analysis, we can observe that on basis of the monetized costs and benefits, a societal loss is observable. However, the implementation costs were relatively high (€294.000). These costs do not have to be made in future, if the project would have been continued. As a result of this, the project would have been social beneficial in future.
The target of a diminished amount of congestion had not been realised. The scale of the test was too small to reach that goal. However, for society as a whole, the project would be profitable when it would have been continued after one year. 
Also for the Leiden- Den Haag experiment, costs are exceeding phase I costs, because of the need of extra busses, above the scheduled busses
4.7 Rotterdam

After the Labour Party had won the election of the city council in 2006, ‘free’ public transport was set on the politic agenda. After a difficult starting period in 2007, ‘free’ public transport for people older than 65 is – after some periods of non-availability – a stated policy. In this chapter, we will look to the experiment with ‘free’ public transport for elderly people from July 2007 to December 2007, because most information is available from that experiment.  The target group – people over the age older than 65 and living in the municipality of Rotterdam - had the opportunity to travel ‘free’ for 4 months within the 6 months during period. Only short term effects are able to be observed, as the time the experiment deals with is also limited to 4 month of use. 
4.7.1 Goals

The main aim of ´free´ public transport in Rotterdam was a social aim. Elderly people had to be more mobile and had to get out of a social isolation. Also traffic related goals were a part of the project. In combination with the introduction of the ‘OV-chipkaart’, a new public transport card, it was possible to give the target group ‘free’ OV-chipkaarten. 
4.7.2 Monetary Costs

Rotterdam has a relative exception in the payment of ´free´ public transport. Above the fact that the city of Rotterdam pays for the loss of income out of ticket sales, the city also has to pay for a part of the newly created demand for public transport. However, not a single bus, tram or metro is added to the service. Over the year 2007, Rotterdam paid  €2,947,000 (interview van Leeuwen, 2009). Of this amount, €907,000 was in order to buy OV chipkaarten for the people who did not have these and for implementation, monitoring and advertisement costs. Further, from the amount, €470,770 (30% above the compensation of loss of income) is paid for the passenger growth. These are not a costs compensation for the RET, but just extra subsidy. Because of this, we can put this amount on the benefit side of the cost benefit analysis. 
4.7.3 Effects
The effects of ‘free’ public transport for elderly people in Rotterdam are as follows (intraval, 2008):

-Public transport use under target group grew from 51% to 74%. The public transport participation under the target group was already high, but increased.
-In total passenger numbers, the RET estimates that ‘free’ public transport attracted 30% more passenger trips. 

-Under people of 64, also an increase in public transport use was observable. This is probably the result of the fact that these people have a partner who is older than 65 and may use public transport for ‘free’. The cost price of public transport declines for this group. Public transport attracts also more paid users in this way.
-A clear decline of high frequent car use (more than 4 times a weak) under target group went from 19% to 12% was observable.
-Vervoer op maat (a taxi bus for elderly people) had an 18% till 23% lower use. This is an external effect of ‘free’ public transport. 
-The effects on bicycle use were not investigated. 
-People who felt lonely under the target group declined from 25% before the experiment to 22% during the experiment.
-A difference is observable between low and high income groups. Low income groups do not visit cultural activities (museums, cinemas, theatres etc.) more often, while higher income groups do. Probably this has to do with the fact that a ticket is needed for these institutions. To attract lower incomes to those institutions, they should also be ‘free’ for those income groups.
4.7.4 Car use and ownership

People who used a car declined from 64% to 62% during the experiment. It is hardly impossible to derivate a real decline in car trips, as the origins of the newly attracted passengers is unknown. Because of that, we are not able to estimate the social value of the saved car trips for Rotterdam.  
4.7.5 Consumer surplus
It is possible to calculate the consumer surplus. We will assume a rise in passengers of 30%. In total €1.569.230 is paid for loss of income. The enlargement of the consumer surplus will be €1.804.615
4.7.6 Costs and benefits
In table 4.20, an overview is given between all the costs and benefits of the Rotterdam case. 

	Costs
	 Benefits

	-Less income out of tickets plus compensation extra trips                                                  €2,040,000
-Implementation costs                           €907,800
Non-financial costs

-Less bicycle use yearly                                PM 
	-Consumer surplus bigger                        €1,804,615
-Extra revenues RET                                  €470,770
-Extra ticket sales to people under 65                PM
-More economic activities                                  PM

-Increased accessibility city centre                     PM

-Less accidents:  

                                 PM
-Less road maintenance:                                   PM
-Less noise nuisance:
                                 PM
-Less emissions:
                                             PM
-Less congestion:                                             PM
-Image improvement public transport                PM

-Parking lot savings                                          PM
-Less special transport needed (Vervoer op Maat) 
                                                                €259,576
-Less loneliness under the target Group              PM                                                       

	Total                               €2,947,000+ PM
	                                      €2,534,961+ PM


Table 4.20: Costs and benefits ‘free’ public transport in Rotterdam in 2007 (source: own elaboration).
The Rotterdam case ends with a negative balance. This is for some reasons. First it was not possible to calculate the amount of car kilometres, substituted by ‘free’ public transport. Further, the one-time needed implementation costs are responsible for the negative result. Also, the relative low growth in passenger numbers is responsible for the result. Further, for Rotterdam the costs were relatively high, as – the only experiment in The Netherlands - compensation had to be paid for extra passengers. 
It can be concluded that ‘free’ public transport has certainly a net positive effect on society on the long run, as the one-time implementation costs will disappear and PM effect are observable, but not calculated. 
4.8 Conclusions
The sub question in this chapter was: is ‘free’ public transport for specific target groups beneficial for society? Out of the case studies of ‘free’ public transport for target groups, some conclusions can be drawn and are observable in table 4.21. 
When one-time implementation costs are excluded from all ‘free’ public transport cases – even when PM posts are not taken into account - ‘free’ public transport for specific target groups is nearly always social beneficial. Only the Delft cases shows some doubt, but on the average, also this case look like to be social beneficial. Taking also PM into account, ‘free’ public transport for target groups proves to have a value for society. 
Out of the case studies, some general conclusions can be drawn. Everywhere ‘free’ public transport is introduced, demand for public transport goes up. 

The original public transport supply is important for the amount of growth. Because of that, it is hard to say what will happen in general when public transport is made ‘free’ for a specific target group in a specific city. 
A main motive of newly attracted public transport passengers, is shopping. This indicates that more visitors are going to shopping centres, which is good for the economic performance of those shopping centres.

‘Free’ public transport for target groups is also generating extra public transport passengers who pay for there journey. This is the case for parents of children, or for partners, where the man or woman is not ‘old enough’ while the other partner is. Public transport becomes cheaper for a couple in this way. 
The social cost benefit analysis is positive, when one time implementation costs are excluded. For a short period, ‘free’ public transport can be social beneficial, on the long run, ‘free’ public transport for specific target groups as elderly people and children is always beneficial.
	Place


	Target group & entry type
	Effects
	Costs - Benefits

	Tilburg
	´Free’ PT (Public Transport) for 55+.

No card or ticket needed.
	-265% more passengers under target group
-26% bike substitution

-42% car substitution
	Costs €480,000 + PM

Benefits: €1,271,395 - €1,331,395 + PM

	Eindhoven
	´Free’ PT for 65+ and 12-.

Cards send automatically to target group.


	-79% more passengers under target group
-low bike substitution (4%-10%)

-larger car substitution (20%-33%)

-increase shopping visit and visit to families
	Costs €448,331 + PM
Benefits €846,872 – €899,372 + PM

	Delft
	‘Free’ PT during Saturdays from 11 till 18 o’clock
‘Free’ ticket needed to enter vehicle
	-absolute 12% more passengers, derived  41% to 170%.
-bike substitution 9%-33%

-car substitution 5%-16%
	Costs €405,766 to €406,384 + PM
Benefits €318,196 - €500,905 + PM

	Dordrecht
	‘Free’ PT during busy weekends
No ticket needed; open system
	-130% - 200% more passengers
-parking problem solved

-better accessibility city centre
	Costs €120,000 + PM
Benefits not possible to monetize

	Leiden – 

Den Haag
	‘Free’ PT between Leiden and The Hague on weekdays. No entry barriers.
	-200% more passengers
-from new passengers 45%car users; 16% new demand
-no decline in traffic jams
-better accessibility of The Hague
	Costs €974,800 - €975,958 + PM
Benefits €906,300 + PM


	Rotterdam
	‘Free’ PT for 65+ after 9 o’clock.
Target group had to request for a card.
	-30% more passengers
-decline frequent car users 19% to 12% under target group

-18%-23% lower use elderly taxi
-loneliness declined from 25% to 22% under target group 
	Costs €2,947,000 + PM 
Benefits €2,534,961 + PM


Table 4.21 Effects, costs and benefits of all ‘free’ public transport cases (source: own elaboration).

Chapter 5

‘Free’ Public Transport for everyone
In this chapter, we will look to two examples of completely ‘free’ public transport. First, we will study the best - and probably only – real long term world example of complete ‘free’ public transport on a relative large scale, namely the city of Hasselt. After Hasselt, we will have a look to an imaginary case of the region of Rotterdam. We will make a social cost benefit calculation of ‘free’ public transport, if public transport would be ‘free’ on all RET lines. Nowhere in the world ‘free’ public transport had been introduced on a scale of an agglomeration of approximately one million inhabitants. Because of this, we can only make an estimation of the costs and benefits. 
The sub-question who will be answered in this chapter is: Is completely ‘free’ public transport in cities beneficial for the society?
5.1 ‘Free’ public transport in Hasselt

Hasselt is a relative small city in the province of Limburg in Belgium. The city counts about 70,000 inhabitants. After the Socialist Party had won the municipal election in 1996, they started an investigation about the wants and needs of the public. In 1995, an analysis about the public’s wants and needs was implemented. One of the bottlenecks the public was expiring was the fact that the current public transport system was very bad. A lot of neighbourhoods did not have public transport and those who had, had very bad frequencies of the local bus services. In total, only four lines with eight busses were in service. On this net, cost coverage of only 9% was realised. 
The city council decided that the system should be improved drastically. The new system, from 1 July 1997, had nine lines with 27 busses. In order to promote the new public transport system, the system was made ‘free’ for everyone. Everyone – including non-residents of Hasselt – can use the city lines for ‘free’. For inhabitants of Hasselt, the regional bus lines are also ‘free’ until the municipal borders.  

Hasselt is not a Dutch city. However, it is the only city with long run experience with ‘free’ public transport. Because of this, we will have a look to this case. 
In this paragraph, we will only look to the ‘free’ city bus lines, as the most detailed facts and figures are available about those lines. The regional bus lines have another function and are only ‘free’ until the city border for inhabitants of Hasselt itself. Because of this difference, we can not compare the two systems. 

5.1.1 Goals

‘Free’ public transport is just a part of a long term integrated mobility policy of Hasselt. The goal is a sustainable transport policy. In this policy, the modal split is tried to be changed from car to public transport, bicycle and foot. The name of the project is “Samen anders mobiel”, which can be translated as “together different mobile”. The policy has eleven goals:

1) Improving of safety in traffic


2) Guiding parking policy


3) Improve the use of bicycle and public transport as alternative of the car


4) Guarantee of mobility for everyone

5) Reduction of the space of private transport and replace this space by high quality public space
6) Special concentration around public transport hubs

7) Improving accessibility of the city of all neighbourhoods, for all modes of transport

8) Improvements of traffic facilities on neighbourhood level

9) Improvement of pedestrian facilities in neighbourhoods

10) Control the exhaust of CO2 by investing in methods to reduce the number of car kilometres. 

11) Integration of mobility goals in special planning.

The goals 1, 3, 4, 5, 6, 7, 8, 10 and 11 are directly or indirectly related to ‘free’ public transport, as a part of the policy to reach the goals. 

5.1.2 Monetary Costs

As the costs coverage was very low in Hasselt, from the start of ‘free’ public transport, only a small amount of money had to be paid to make the system ‘free’. A contract was made with public transport company ‘De Lijn’ to compensate for the loss of income. However, a new line structure was introduced and it was expected that this new line structure would have attracted more passengers and - as a result of that - more income for the public transport company. As a result of that, De Lijn wanted to be compensated for the future loss. It was estimated that the new network would have cost coverage of 25%, when no ‘free’ service would be introduced. On that basis, the payment of the city towards the public transport company De Lijn was based. A contract was made, with in the beginning a cost coverage compensation of 9%, which would go up to 25% in five years time. The amount of money the city of Hasselt pays is stated in the diagram 5.1. 
The reason for the higher payment after 2000, is a result of a new contract the city of Hasselt made with De Lijn. New negotiations had been done with an improved supply of public transport.
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Diagram 5.1 Yearly costs of ‘free’ public transport in Hasselt (source: Lambrechts, 2007).
The rest of the money needed to upgrade the public transport service, was paid by the Flemish government. The city of Hasselt found it reasonable that the city would not pay all the extra costs for the new and highly improved supply of public transport, as other comparable cities already had a public transport network, which was comparable of the new network of Hasselt. So we can assume that the costs the city Hasselt pays for ‘free’ public transport every year, are the only monetary costs related to ‘free’ public transport in Hasselt. 

5.1.3 Effects 

The effects of ‘free’ public transport in Hasselt can be compared with cities who introduced ‘free’ public transport for target groups, although the scale is different. In diagram 5.2, we can observe the increase in use of the public transport network in Hasselt after the introduction of ‘free’ public transport.
On two moments in time, public transport supply was extended; on 1 July 1997 and on 1 July 2000. The first wave of growth from 1997 to 1999 can be explained out of two effects: first the extension of the network and second ‘free’ public transport. The further growth can also be related to two factors, first the extension of the supply in 2000 and second the fact that people have to make themselves familiar with a new supply of public transport (both on the price side as on the service side). We can observe that from the last years (from 2006 until now) a saturation point has been reached. We can therefore conclude that for Hasselt, it has taken 10 years to reach a new equilibrium. 

In total, public transport use has grown by approximately 1,200%. These are spectacular growth figures. However, these spectacular figures are partly because public transport use was very low when public transport was not ‘free’. Growing from nearly nothing to more is expressed in the high growth figures.
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Diagram 5.2 number of passengers after introduction of ‘free’ public transport in Hasselt (source: Lambrechts, 2007).
In diagram 5.3, we can find information about the origin of the newly attracted passengers, as a result of ‘free’ public transport. Something what is obvious from diagram 5.3 is that for Hasselt ‘free’ public transport had especially the result that it attracted totally new mobility. Some cars have been replaced, even as some bicycle traffic and some people who formally went by foot, but the biggest part of the newly attracted demand is totally new. People in Hasselt have become much more mobile.

Hasselt also shows us the theory of chapter 3 in reality. First, it started with the introduction of ‘free’ public transport, together with an improvement in the supply. This had effects on car movements, bicycle use and pedestrians. Because of the fact that a lot more passengers used the system than was foreseen, a second improvement was needed. Because of this improvement, another round of growth in the number of user of the public transport system was observable. Today, the system faces its boundaries again, and more improvements – as a higher frequency and more lines - are going to be made in the near future. Even the construction of a regional tram system is foreseen. These developments will probably give a new boost to the passenger figures.   
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Diagram 5.3 New passengers as a result of ‘free’ public transport in Hasselt (source: Lambrechts, 2007).
Other unpredicted effects were also visible, as a huge increase in the number of taxis. The taxi is more often used, figures indicates a factor 3 (interview Lambrechts). Also in the hospital, an increase in the number of patient visits had been noticed of a factor ten to fifteen (interview Van Hulten). Because of this increase, patients felt happier and there recovery time declined. It is estimated that the time a patient is into the hospital declined with on average one day. This gives a saving of some hundreds of Euros a day. 

5.1.4 Consumer surplus

In order to calculate the costs and the benefits of ‘free’ public transport, we need to know the enlargement of the consumer surplus. We will calculate the consumer surplus for the year 2006, because that is the most recent year both passenger numbers and the amount of money spent from the city of Hasselt are available. The problem with Hasselt is that two measurements have been done during the same time. We do not know what the growth in public transport passengers is, just because of the effect of ‘free’ public transport. Because of that, we have to make some assumptions, in order to make a calculation. 

We know the average tariff in Belgium, which is €0.50 (Lambrechts, 2007). We also know the total number of passengers in 2006, which is 4,614,844. We will assume that the total payment of the city of Hasselt is for the compensation of the tickets that would be sold, if public transport was not ‘free’. The contract between city and public transport company assumes the same. This payment was €671,176 for the year 2006. With this information, we can calculate the number of travellers that would have been the demand without ‘free’ public transport, which is 1,342,352. With this information, we can also calculate that the effect of only ‘free’ public transport is responsible for a growth in demand of 3,272,492 new travellers, or a growth of 244%.
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Diagram 5.4. Consumer surplus in Hasselt (source: own elaboration).
With this information - and using the methodology of paragraph 3.11 – the enlargement of the consumer surplus is €1,489,299.
5.1.5 Less car movements

With the figures above, we can calculate the total yearly number of cars which have been substituted. We will use the assumption from the consumer surplus, that ‘free’ public transport has attracted 3,272,492 new travellers. As 16% of the newly attracted demand was a car user, the total number of substituted cars would be 523,598. We will assume that the average substituted car trip is 5 kilometres. As Hasselt does not have a congestion problem, we assume that there is no latent demand on the car system and thus no cars have been replaced by new vehicles in rush hours. Also we do not have to make a distinction between congestion during rush hours and non-rush hours. All car transport is assumed to take place during non-rush hour times.

With this information and assumptions – together with the information of paragraph 3.13 - we can calculate the positive externalities as a result of a replaced car movement. 

Less accidents: 523,598*€0.05=


 


€26,180
Less road maintenance: 523,598*€0.005= 
   


  €2,618
Less noise nuisance: 523,598*€0.01=




  €5,236
Less emissions: 523,598*€0.0136=   

 


  €7,121
Less congestion during non-rush hour traffic: 523.598*€0.00421=       €2,204+
Total:





      

  
          €43.359
So we can conclude that the substitution of car kilometres on basis of this cost benefit analysis is relative small. However, the car ownership in Hasselt has been stabilised since the introduction of ‘free’ public transport in 1997. We can not calculate how much car kilometres would have been substituted out of this fact, but over a longer term, more savings are probably possible. 
5.1.6 Costs and benefits

Out of the information of this paragraph, a cost benefit analysis as in table 5.5, can be derived. 
	Costs
	 Benefits

	-Less income out of tickets                         €671,176
-Extra busses needed                                      PM
Non-financial costs

-Less bicycle use yearly (PM)                        392,699
	-Consumer surplus bigger                        €1,489,299
-No transaction costs needed                             PM

-More economic activities                                  PM

-Increased accessibility city centre                     PM

-Less accidents:  

                            €26,180

-Less road maintenance:                                €2,618

-Less noise nuisance:
                              €5,236

-Less emissions:
                                          €7,121

-Less congestion:                                          €2,204

-More urban green spaces instead of roads          PM
-Image improvement of Hasselt                          PM

-Parking lot savings                                           PM

	Total                                €671,176 + PM
	                                     €1,532,658 + PM


Table 5.5: Costs and benefits ‘free’ public transport in Hasselt (source: Hasselt, 2007 and own elaboration).
‘Free’ public transport is beneficial for the society of Hasselt. Assumed that the enlargement of the system would have been taken place anyway, we can conclude that costs even did not exceed the phase I level. However, ‘free’ public transport is just part of a broader policy. We can only estimate the effect of ‘free’ public transport, without all the other policy instruments. The supply of public transport was very low in Hasselt before introduction of ‘free’ public transport. When the same supply would be continued, ‘free’ public transport would probably not have had the success it has today.
Apart from the monetary part, it is interesting to observe the long run effects of the Hasselt case. It took almost ten years to create a new equilibrium in passenger levels, after ‘free’ public transport was introduced.  
5.2 ‘Free’ public transport in Rotterdam
Now, we will return to the case of Rotterdam. We will create a hypothetic situation in which all the public transport of the RET in Rotterdam would be completely ‘free’ for all passengers. The RET covers a transport area in the whole region of Rotterdam. Besides Rotterdam, also Vlaardingen, Schiedam, Capelle aan den IJssel, Lansingerland (via Randstadrail) and Spijkernisse are served by the RET. In future, also Maassluis will be served by the RET via Randstadrail. Not all public transport in the Rotterdam Rijnmond region is covered by the RET. For transport to some places, operators like Qbuzz are in service. However, for simplicity reasons, we will use only the RET lines. We will use this case in order to determine if ‘free’ public transport for all people would be social beneficial. In this case, we will not look who pays for this, neither will we look if it would be possible by law to introduce ‘free’ public transport at all. Those are considerations that are not relevant for the case study.

Unfortunately, as the RET and the Stadsregio Rotterdam were not able to give some necessary information about some important costs into the RET company, the study will be based on some assumptions. Only the figures out of the year report could be used to estimate the effect of ‘free’ public transport on the costs of public transport in Rotterdam. 
First, we will make a detailed cost benefit analysis based on a model with some assumptions. After that, we will test the model on its sensitivity, by changing some assumptions. 

The following steps in diagram 5.6 have to be taken in order to calculate the price. 

[image: image18.jpg]Current number
of travellors

Growth in
number of

passengers.

&

B A

New supply

€

B A

Extra
exploitation
costs.

\

Loss of income |
ot of ticket
sales





Diagram 5.6: steps for a price calculation of ‘free’ public transport in Rotterdam (source: Nea, 2006).
The figure is based on a cost calculation of completely ‘free’ public transport in the province of Brabant, excluding railways. First, the current number of passengers has to be determined. Then, the number of new passengers as a result of ‘free’ public transport has to be determined as well as the loss of income out of ticket sales. The new demand has to be translated into a new supply, which is enough to transport all the new demand. This new supply of public transport has to be translated into costs. These costs, plus the compensation of loss of income out of ticket sales, have to be summed, in order to get a total extra cost price.

In this model, efficiency costs, like no transaction costs and fewer personnel because of the no longer need of checking tickets are not calculated. These costs reductions should also be taken into account.  
Nobody knows what the effects of ‘free’ public transport would be on a public transport system. In a study for Brabant, for example, the exactly effects were also not able to be given, but had a large error margin. Because of that, we have to make some assumptions, based on experiences in the past out of the case studies of this thesis of chapters 4 ad 5 and based on other general experiences with public transport in the past. We need to know some effects in order to make a cost benefit analysis. These effects will mainly be based on assumptions. The result of this cost benefit analyses will be nothing more than a direction and indication in which the total social costs of ‘free’ public transport system will be lower than the total social benefits, but will not be the absolute truth. In short, we will try to answer the following question:
-What is the number of passengers before (without ‘free’ public transport) and after (when ‘free’ public transport is introduced)? 

-What is the current utilisation rate of the capacity in the existing vehicles, especially during rush hours?
-What is the current capacity on the existing infrastructure (in other words, are there any possibilities to introduce more vehicles without expanding the existing infrastructure)?
-How much will the costs of the total public transport system go up with the introduction of completely ‘free’ public transport?

-How much are the costs related to everything related to the running of a ticket system?

-What are the substitution effects of completely ‘free’ public transport on other transport modes?
5.2.1 Current and future amount of passengers

The current amount of passengers is 600.000 on an average weekday. This amount is relative constant over many years. In total, the RET transported 162 million passengers over 2007. These passengers were responsible for 700 million passengers kilometres (RET, 2008).  What the effect of these passengers on the total modal split of the inhabitants of the city of Rotterdam is, can be found in the understated diagram.
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Diagram 5.7. Current modal split in Rotterdam, related to distance (source: COS, 2007).
The car is, without doubt, the most important mode of transportation, with a market share of 65%. Public transport counts for only 25% (RET and NS). 
We have to make some important notifications with ‘free’ public transport for all RET lines. First, we have to consider that Rotterdam and it’s RET transport region, does not cover all the current public transport of the city of Rotterdam. A lot of people travel between some regions and are not limited to the RET transport region. With ‘free’ public transport of the RET, only the people who live in the RET region and have a destination within the RET region will be get complete ‘free’ public transport. When people have to go outside the region, then costs of other public transport modes - who are not ‘free’ – have to be made. For this group of people, public transport will be cheaper, but not completely ‘free’. 
In order to determine the amount of growth, as a result of the introduction of ‘free’ public transport, we consider the following assumptions and considerations:

-Public transport is completely ‘free’ for everyone on all RET lines (not only inhabitants of Rotterdam), on all times of the day. 

-Borderless access is provided. This is the ‘Hasselt model’ for implementation. No OV-chipcard equipment (a system comparable with the Oyster card in London) is needed in metro, tram and bus. Also conductors are assumed not to be necessary.
-Rotterdam already has a relative good public transport network, especially compared to Hasselt before the introduction of ‘free’ public transport, and more or less to Tilburg. This is because of the existence of the metro and tram system, which are more attractive for passengers than a bus system. Also frequencies are relatively high. 
-‘Free’ public transport on just RET lines, will substitute some traffic of NS lines, who are serving about the same areas in the city region. ‘Free’ public transport will also generate extra traffic for NS. 
Based on experiences in the past out of the case studies of chapter 3 and 4, we can observe that a big variety is visible between the different case studies. However, borderless access to a ‘free’ public transport system seems to work well for the amount of passengers. See Dordrecht, Hasselt and Leiden – Den Haag for example. For the province of Brabant, an increase on city lines (into the cities of Breda, Tilburg, Eindhoven and ‘s –Hertogenbosch) from 57% till 187% is expected, when all bus public transport would be ‘free’, with an average of 123% (Goudappel Coffeng, 2006). As we have observed that a borderless ‘free’ public transport system attracts more passengers, this would also a possibility for the RET network. For simplicity reasons, we will assume this amount of passenger growth as the same for the RET. As the public transport system of Brussels realised a growth in the number of passengers of 60% over the period 2002-2006 with partly ‘free’ public transport (elderly people, civil servants and some employees of private companies), a growth of 123% for the RET is not unrealistic (MIVB, 2007). 
A further derivation can be made between different travel motives, as they are important for rush hour and non rush hour traffic. For the travel motif work and school, Goudappel Coffeng expects a growth expected of 70% for the travel motive shopping and other motives of 163%. For our cost calculation, we will assume that work and school travellers are especially trips made during the morning rush hours, which is the busiest time of the day. Passengers with travel motive shopping and other motives will travel during off-peak hours.
5.2.2 Analyses of vehicle capacity and infrastructural capacity
With vehicle capacity and infrastructural capacity, we have to look to the several modes of transport Rotterdam has (metro, tram and bus). The chain is a strong as it weakest link. In other words, if in one part of the public transport chain is completely utilised, it will affect the rest of the system. 
Metro

The metro system is extensive in length. Certainly related to other cities in the world with the same proportions. However, compared with another system, use of the metro is relative low. Only some 300,000 people use the system daily, while in Prague (a system with the same length) carries about 1,5 million people a day (metrobits, 2009). This gives an indication that it is possible to carry more passengers on the same infrastructure. Looking to current service levels, we can indicate that the infrastructure is not the bottleneck to carry a huge increased demand. To give an indication, in the next table we will give the current service levels of the Rotterdam metro system, compared with its theoretic maximum service levels.

	Category
	Current situation
	Theoretic maximum

	Frequency
	200 seconds
	90 seconds

	Train length
	2-3 carriages
	4 carriages


Table 5.8 current and potential metro capacity in Rotterdam (source: Riechers, 1995).
The number of vehicles, related to the amound of passengers running during rush hours is on equilibrium at the moment (just enough vehicles to carry all the passengers on certain tracks, especially in the city centre). This means that an expansion of the demand of metro transport, as a result of introducing ‘free’ public transport, can only be absorbed by extending the train lengths and improving frequencies. Only on some platforms that are situated above-ground in Alexander polder, platforms are 90 meters and should be lengthened to 120 metres. With the construction of these lines, preparations have been made to lengthen these platforms relatively easily, so these costs will probably not be very high. Out of this information of the table, we can conclude that the Rotterdam metro can create a higher capacity of 355%, by just expanding its carriages and frequencies on its existing infrastructure. No expensive new infrastructure is needed. Together with the expected growth of passengers, and the filling up of empty chairs on relatively quiet times of the day, we can conclude that this extra infrastructural is more than enough to accommodate all the extra passengers. 
Tram

The story in the tram infrastructure is more complicated. In the current situation, some bottlenecks are visible. Especially around the Central Station and the Hofplein, the system faces its maximum capacity. With some extra tracks (in the area of Blijdorp), these capacity problems should be solved. The biggest part of the system is not facing capacity problem on the existing infrastructure. However, Rotterdam uses relative small carriages of about 30 metres, while longer units or coupled units could theoretically improve the capacity by a factor 2. The problem is that existing platforms are for the majority only suitable for 30 metre carriages. Because of that, platforms should be lengthened. 
In Budapest (Hungary), the tram line 4/6 carriages about 200.000 passengers a day with trams of 54 metres, every 80 seconds during rush hours (BKV, 2009). This is the same number of passengers the Rotterdam tram is transporting a day. This figure proves that a lot of more passengers may be transported on the current infrastructure. 
The conclusion can be that a capacity improvement is certainly possible for the tram system, by lengthening carriages and platforms. Also on some specific bottlenecks, some extra tracks are needed in order to solve capacity problems. For the tram system, we will face some phase III costs. However, as it is very likely that the tram system is running to its capacity limits in the mid term, these infrastructural investments have to be made however. These investments are also included into the city’s transportation plan (Gemeente Rotterdam, 2009). Because of this, these costs should not be calculated to the costs of ‘free’ public transport. 
Bus

The current bus network of the RET deals with a big overcapacity. This is especially a fact on routes who are served for social reasons in some suburban areas and some neighbouring communities of the city of Rotterdam, where the RET runs bus lines. Some bus lines are relative busy and probably need an upgrade of capacity when public transport becomes ‘free’. More busses, or longer busses, are needed. It is possible to drive with busses that have a double capacity of the current ones. The yearly costs of these longer busses (except costs for the driver) are exactly a double amount of a standard bus (CVOV, 2005). On some routes an improvement of the bus line into a tramline may be a good idea to cover all the expected traffic flows (for example Rotterdam Central Station – Overschie and a tramline over the Willems Bridge), but these new infrastructure would also be needed in the long run, as passenger levels of the RET are expected to grow in future however. 

In the bus network, we have to think about more and longer busses on some lines, instead of completely new infrastructure. New lines may be needed, but this will not cost a lot of money, as a new bus stop is usually created without major costs.  
Capacity conclusion

It can be concluded that within the existing public transport infrastructure, a lot more people can be transported. Some bottlenecks should be solved (lengthening of platforms in Rotterdam Alexander, longer tram platforms on some places and extra tram tracks near the Central Station), but on general, ‘free’ public transport will need only more vehicles and not a lot new infrastructure. Because of that, the costs of ‘free’ public transport for Rotterdam will be limited to the cost of phase II of figure 3.4.
5.2.3 The amount of extra vehicles needed, translation to supply 

With the information of above, we will assume the following:

-An increase of demand during rush hours of 70% is expected.

-On tram and metro lines, 70% more vehicles are needed – in the shape of longer trains - to reach this new demand.

-Bus lines will have capacity problem on main routes. Also here, a 70% increase in capacity is needed. This can also be obtained by longer vehicles. 
In order to reach the extra demand for public transport, a certain amount of extra vehicles is needed. Especially on tram and metro lines during rush hours, this extra capacity will be needed. As the current utility rate is just 15%, a lot of capacity is not utilised at the moment. However, during rush hours, the tram and metro lines faces serious congestion problems. Lengthening of vehicles is probably the best option, as with the same amount of staff it will be possible to create an increased capacity. Because of that, we assume that a total of 70% more vehicles (to deal with the expected morning rush hour traffic flow) are needed on the RET net. As on some bus Lines this will probably not be necessarily, some extra capacity can be used on Lines who grow faster than expected. 
5.2.4 Current and future costs of public transport in Rotterdam, translation to costs
In order to determine what the costs of ‘free’ public transport would be, we will have to take a look to the current costs of the RET, in order to determine what the future costs will be. Over the year 2007, the RET had the following costs, as stated in table 5.9. This cost table has been ‘cleaned’ from one time depreciations, who were needed for the corporatisation process, the RET was into in the year 2007.
	Cost
	Amount (in million €)
	As a percentage (%)

	Direct labour costs

Depreciations
Maintenance and reparation

User fees

Taxes

Energy consumption

Raw materials and exipients

Other costs

Total
	157
23.7

21.2

10.1

4

18.2

12.9

19.2

266.3
	58.96
8.90
7.96
3.79

1.50

6.84

4.84

7.21

100


Table 5.9 The current costs of the RET (source: RET, 2008).
A major observation is that labour costs are by far the biggest cost component. This cost component can be split up into some categories. If ‘free’ public transport would exist, we will look what will happen with all these cost categories.

-Salaries for drivers. As more vehicles are needed, and all these vehicles are non automated vehicles, these costs will go up. As we assume that longer vehicles will be enough to extent the capacity on the current public transport system, not a lot extra drivers are needed. Only on the metro lines, extra services are needed, because capacity will be too small to accommodate 70% more passengers (60% is possible with full train lengths).  
-Salaries for conductors. No ticket control is needed anymore. These costs can completely disappear. The exactly current amount of conductors is not is not known. Out of the RET year report of 2004, we can conclude that a total of €7.2 million is spend on tram conductors. However, indications are that these costs are much higher, more in the direction of amounts of €20 million. This can be concluded out of the annual report of the RET out of 2006. In this report, hired staff is accounted for €23.4 million. A main part of hired staff is tram conductor staff. The precise number is not given anyway. This salary post – who lies between €7.2 and 23.4 million - may disappear. However, if these people become unemployed, this may result in a cost for society because they need an unemployment benefit.
-Salaries for people in the traffic control centre. As more vehicles are going to drive, more people are needed in the traffic control room. As not a lot of people are working there, not a lot of extra staff will be needed. This costs are assumed to go up with the same amount as the costs of drivers.
-Salaries for management and other office staff. The RET is doing a reorganisation under its office staff. As staff is fired at the moment, we will assume that the current amount of office staff will be sufficient to for an enlarged transport supply. Costs of management and staff vary from 20% (relative efficient public transport company) to 30% (relative inefficient public transport company) as part of the total salary costs (CVOV, 2005). As the RET was always characterised as relative inefficient, but has become more efficient over the last years, we will assume that management and other office staff will be 25% of total salary costs. So, if the costs of driving staff go up, the costs of management will also go up. 
-Salaries for service staff (maintenance on infrastructure and vehicles). This part of the salaries is assumed to go up with general staff costs.
For simplicity reasons, we will assume that the total amount of staff will go up with the extra drivers needed for the rest of this chapter. This will be especially relevant in the sensitivity analysis. Savings in relation to the conductors who are no longer needed, are put on the benefit side of the cost benefit analysis.
Some extra staff is only needed during rush hours. We assume that the amount of rush hours is 6 hours a day. On total, public transport in Rotterdam is in service for about 18 hours (from 6 o’clock until 24 o’clock). From this figure, we could conclude that on 1/3 of the day, more staff is needed. However during the off-peak hours (especially before 7 o’clock and after 19 o’clock), less vehicles are underway. Out of the official RET timetable on the RET website, we can conclude that only about a half of the vehicles is in service during off-peak hours. By this, in total an amount of 40% of the public transport services should be improved in order to meet supply with demand. The metro needs 10% more drivers, the tram and bus can have the same amount. Consequences of a growth of 70% during the rush hours are stated in table 5.10. A total growth of services during the rush hours only from 294 to 298 will be needed. Total staff costs will go up with 1.36%.

	Mode of transport
	Current number of services during rush hours
	Needed number of services 

during rush hours

	Metro

Tram

Bus

Total
	40

94

160

294
	44

94

160

298


Table 5.10: current and future amount of services needed (source: timetable RET 2009 from www.ret.nl and own elaboration).

If we have a look to the other costs of the RET, like depreciations, maintenance and reparations, energy consumption and raw materials, we can assume that these will grow linear with increased use of vehicles (+70%). However, new vehicles (who are needed to serve the extended supply) usually need less maintenance and uses about 30% less energy than the current fleet. A research from RIVM noticed that in 1995 new vehicles could be 25% more energy efficient than older vehicles (RIVM, 1997). In recent years, further energy saving techniques have become on the market for metro, tram and bus, which uses braking energy (for all transport modes) and hybrid systems (for busses) (Bombardier, 2009). Further energy savings of 30% to 50% are possible by these techniques (Stadsregio Rotterdam, 2009). 
In short, we will assume that the costs for maintenance and energy will rise with 70% per extra vehicle, compared with the current average. Also, some economies of scale are possible, as big orders will generate lower investment costs per unit ordered (we will assume 5%) and as a result of this, lower extra depreciation rates. As a result of all the assumptions and expectations, we will have cost table 5.10. Costs are based on the year 2007.
	Cost
	Amount (in million €)
	As a percentage (%)

	Direct labour costs

Depreciations

Maintenance and reparation

User fees

Taxes

Energy consumption

Raw materials and exipients

Other costs

Total
	159.14
39.46
31.59
10.1

4

27.12
21.93
19.2

312.54
	50.92
12.63
10.11
3.23
1.28
8.68
7.01
6.14
100


Table 5.10 The theoretical  costs of the RET when ‘free’ public transport would be introduced (source: own elaboration based on RET, 2007).
In total, the costs of the RET will go up by a minimal of €44,1 million on a yearly basis, or 16,65%, because of the introduction of ‘free’ public transport. If these extra costs will be enough to compensate for the benefits, is something we will see in the next paragraph. 
5.2.5 Effects of ‘free’ public transport 
As we assume a growth of 123% over the whole day, the RET will have the following transport figures:

-361 million passengers, of which 199 million passengers are completely new
-1.561 million passenger kilometres, of which 861 million passenger kilometres are completely new
Car substitution
Out of the new amount of passengers, we have observed a lot of differences in car substitution between different case studies. We have seen 42% (Tilburg), 50% (Eindhoven), 17% (Delft), 45% (Leiden-Den Haag), 16% (Hasselt). Small cities tend to have small amount, while larger cities or longer lines tend to have larger amounts. These amounts a re not completely comparable, because all circumstances are different and the target groups are different. We will only certainly know what the effect is, when ‘free’ public transport is introduced. Until then, it will be a guess. Because of these difficulties, we will look to two scenarios, a car substitution of 16% and a car substitution of 50%. The same method of cost calculation as for the Tilburg case (paragraph 4.2) will be used. 
We will assume 30% peak hour travellers on total demand. For the NS, this figure is truth, for the RET unknown.
	Scenario I: 16% car substitution
	Scenario II: 50% car substitution

	-Total car kilometres replaced: 137,76 mln
-Rush hour replacement: 137,76 mln *0.30=41,328 mln
-Non-rush hour replacement: 137,76*0.70=96,432 mln
-Total replacement: 96,432+0.5*41,328=117,096 mln
Less accidents: 117,096 mln *€0,05=€5,855 mln
Less road maintenance: 117,096mln *€0,005= €0,585 mln
Less noise nuisance: 117,096  million*€0,01=€1,17 mln
Less emissions: 117,096 mln *€0.0136= €1,593 mln
Less congestion

Rush our traffic: 20.664 mln *€1.46=€30,169 mln
Non rush hour traffic: 96.432 mln *€0.00421= €0,406 mln
Total:





        €39,778,000
	-Total car kilometres replaced: 430  mln
-Rush hour replacement: 430 mln *0.30=129 mln
-Non-rush hour replacement: 430 mln *0.70=301 mln
-Total replacement: 301 mln +0.5*129 mln =365,5 mln
Less accidents: 365,5 mln *€0,05= €18,275mln
Less road maintenance: 365,5 mln *€0,005= €1,828 mln
Less noise nuisance: 365,5 mln *€0,01= €3,655 mln
Less emissions: 365,5 mln *€0.0136= €4,9708mln
Less congestion

Rush our traffic: 64.5mln*€1,46=€94,17mln
Non rush hour traffic: 301mln*€0.00421=  €1,267 mln
Total:





        €124,165,800


Table 5.11 The effects of ‘free’ public transport on car substitution in two scenarios (source: own elaboration).
On other modes of transport, ‘free’ public transport will also have its effects of course. Bicycle use and walking of people will be affected by the implementation of ‘free’ public transport. Also the NS (Dutch Railways) will see substitution and complementation effects. However, it will be very hard to calculate all these effects. This have to be proved from practice.  
5.2.7 Costs and benefits
Over the year 2007, the RET had an income of €107,025,000 out of ticket sales. This will be a cost as this is loss of income. On basis of 123% higher passenger numbers and the ticket sale price, the consumer surplus will be enlarged with €172.845.375. Further, costs needed to produce, distribute and check tickets – including the OV chipkaart system – are not needed anymore. Estimations of these costs vary between 5% and 15%. In the Rotterdam situation, these costs will very probably closer to 15% than to 5%, as for example a lot of tram conductors are needed, even as a lot of checks at the metro system. The estimations of 5% to 15% are based on the former system without the OV chipcard. It is estimated that the OV chipcard is an even more expensive system which can improve this amount. However, we will use 15% in our calculation.
Also some external costs will be made because of the need of extra vehicles running during busy hours. However, it is very hard to calculate this amount, as we deal mostly with longer instead of more vehicles and no figures are available of externalities of longer vehicles. Also we do not know the exact amount of produced vehicle kilometres. Due to this reasons, we will use a PM post.
	Costs
	 Benefits

	-Less income out of tickets                   €107,025 mln
-Extra capacity                                         €46,24mln
-External costs as a result of extra PT vehicles needed 
                                                                  PM
-Less NS ticket sales by substitution effect     PM
Non-financial costs

-Less bicycle use                                          PM    
	-Consumer surplus larger                     €172,845mln
-No transaction costs           €13,315mln-€39,945mln
-More income out of advertisements                  PM

-More income shops in metro stations                PM

-More ticket sales NS by complementation effect PM
-More economic activities                                  PM

-Increased accessibility city                               PM
-Lower amount needed to pay PT student cart     PM
-Less accidents:                   €5,855 mln-€18,275mln
-Less road maintenance:       €0,585 mln-€1,828 mln
-Less noise nuisance:
       €1,17 mln-€3,655 mln
-Less emissions:
                   €1,593 mln-€4,971mln
-Less congestion:                €30,575 mln-€95,437mln
-Faster public transport due to less congestion     PM 
-More hospital visits                                           PM            
-More urban green spaces instead of roads          PM    
-Image improvement                                         PM 
-Parking lot savings                                           PM

-Road construction savings                                 PM

	Total                          €153,265,000 + PM
	          €252,028,000 - €336,955,300 + PM


Table 5.12 The costs and benefits of ‘free’ public transport in Rotterdam (source: own elaboration).
Out of this cost – benefit analysis, it can be concluded that ‘free’ public transport on all RET lines will have a net positive effect on society as a welfare gain, varying from €98,763,000 to €183,690,300 plus some pro memoria posts. These PM posts can have a serious influence on benefit side of ‘free’ public transport and on the economy of the region in Rotterdam. Examples of PM benefits as a result of ‘free’ public transport, are more advertisement sales on public transport stops, more income out of rent of shops on metro stations and a faster public transport network, as a result of less congestion on the roads. Also an image improvement of the city of Rotterdam will be visible, as Rotterdam will be the first big urban area with an implementation of completely ‘free’ public transport system, who will attract media attention. Also a part of the income out of ticket sales are benefits of carts who are already paid by government, as ‘free’ public transport for students. These costs are also no longer necessarily.
There are also some other PM effects visible, like in other cities where public transport was made ‘free’. Out of the experience from other cities, there is a probability that taxi transport will increase. Also the visit of patients in hospitals will be larger. Also the NS will have a substitution effect and will have extra passengers. The balance is unknown, but probably the whole public transport chain will be cheaper, by making public transport of the RET ‘free’, which will result in more NS passengers. The city and the region as a whole will face a big improvement in accessibility, which will be good for the competitive position of the city and the region. Expenditure in shopping centres will probably go up. Some space in the city which is in use for cars may be used for other purposes, like green spaces, pedestrian areas, or buildings, who add more value for society than road space and will improve the quality of life.
Yearly, €153 million should be paid extra for the public transport system of the RET. Over 2006 the state subsidy towards the RET was €193,532,490. This means that this subsidy has to be nearly doubled on a certain way. The question is who is going to pay and who wants to pay. This is something this thesis is not dealing about. It only showed that ‘free’ public transport in Rotterdam could have a positive effect on society as a whole.  
This cost calculation is – as all models - based on assumptions of course. Because of that, other assumptions will generate another outcome. The costs and benefit ratio can change if one of the following points happens:

-the number of passengers who is travelling during rush hours is growing faster than expected. This will have expensive consequences on the public transport system, as only little (tram) to no (metro) extra capacity is possible without extra staff. As staff costs are the most expensive cost component of a public transport system, costs may go up very fast.

-the number of substituted cars is much lower than expected. Car substitution is a mayor welfare gain and thus a mayor benefit component in the model.  

-travel motives with a high increase in demand (as shopping) are going to travel during peak hours. 

In the next paragraphs, we will see what will happen with the costs and benefits, if we change some variables from the cost benefit calculation. 

5.2.7 A simple model

With all these outcomes, we are able to derive a simple mathematical model of costs and benefits.
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for Social Profit, we get a function of the following 3 formulas:
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For this model, the following variables are used:

-B = the social Benefits of ‘free’ public transport

-C = the social Costs of ‘free’ public transport

-SP= the Social Profit (or loss) of ‘free’ public transport

-x = the percentage of growth of rush hour passengers 

-y = the percentage of new passengers attracted from car 

-z = the percentage of growth of the total amount of passengers

The formula’s are an outcome of the monetairy costs and benefits of ‘free’ public transport. It should be noticed that a PM part sould also be included into the calculations. As a result of the fact that we have to handle with different capacity constraints of metro, tram and bus, we have three types of costs and social profit functions, restricted to the amount of growth in rush hour passengers. Mentioned amounts are in millions of euros. 
5.2.8 Sensitivity analysis

Out of the model of paragraph 5.2.7, it is possible to calculate what would happen with the price of ‘free’ public transport, if the effects of ‘free’ public transport would be different than the assumed effects. In this way we can test the sensitivity of the model. 
In figures 5.13 and 5.14, the effects of a growing amount of passengers on the costs and the benefits of ‘free’ public transport are given. Because of the fact that the rush hour growth has a large impact on the costs of ‘free’ public transport, we can see what will happen woth the costs of ´free´ public transport, if this cost component would change. It is observable that when a critical point has been passed (after 100% extra passengers), costs will go up faster than before that point. This is because of the extra need of drivers for extra services on public transport lines. This is in line with the phases theory of chapter 3. After a critical point has been passed, more costs per extra passenger have to be made.
As the costs of ‘free’ public transport are depended on the amount of rush hour passengers, it can happen that a net loss will be visible. This is only possible when there is a strong increase of rush hour passengers, while overall only a minor increase would be visible. 
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Figure 5.13: Social Costs of ‘free’ public transport in Rotterdam (source: own elaboration). 

On the benefit side in figure 5.14, we show three different scenarios separately. These scenarios shows what the effect on the amount of car substitution is on ‘free’ public transport. 
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Figure 5.14: Social Benefits of ‘free’ public transport in Rotterdam (source: own elaboration). 
In table 5.15 some results of cost and benefits are shown with a car substitution of 16%, the lowest car substitution assumed. It is observable that ‘free’ public transport is only showing a negative result, if the number of rush hour travellers is much higher than the number of overall growth. As it is not expected that rush hour traffic will grow with 200%, that overall growth will be larger than rush hour growth and that a car substitution of 16% is very low, we can conclude that ‘free’ public transport is probably beneficial for society, when looked to this model. 

	x= rush hour growth in %
z=total passenger growth in %
	0
	50
	100
	150
	200

	0
	39,94
	8,44
	-31,6
	-54,56
	-152,26

	60
	91,42
	59,93
	19,89
	-37,88
	-100,77

	100
	125,75
	94,25
	54,22
	-3,55
	-66,45

	150
	168,66
	137,16
	97,13
	39,36
	-23,54

	200
	211,57
	180,07
	140,03
	82,27
	19,37


Table 5.15: Sensitivity analysis of the balance of yearly social costs and benefits of ‘free’ public transport in Rotterdam (source: own elaboration).
5.3 Conclusions
The question in this paragraph was: is completely ‘free’ public transport in cities beneficial for the society?
For the city of Hasselt, ‘free’ public transport tends to be beneficial for society. A societal welfare of approximately €1.5 million is gained by a yearly investment of €671,176. ‘Free’ public transport is beneficial for the former and new consumer of public transport, and has substitution effects on car use. Some other benefits are also observable, as a higher hospital visit, an improved image of the city of Hasselt and more urban spaces that are no longer needed for the car. Apart from the financial cost component, no other negative aspects have been found in Hasselt. ‘Free’ public transport has to be seen in a broader policy. 
For the city of Rotterdam, a first indication is that ‘free’ public transport could be beneficial for society. However, a lot of assumptions had to be made because of a lack of data. Because of this, a more detailed study should be done to the costs and benefits of ‘free’ public transport in Rotterdam. 
Out of a mathematical model, we can conclude that it is good possible that ‘free’ public transport is beneficial for society in the Rotterdam region. However the amount of extra passengers is highly uncertain. Related to this, it is uncertain what the amount of extra metros, trams and busses has to be, in order to bring demand and supply in equilibrium. A phased introduction of ‘free’ public transport – together with a monitoring of the effects – is highly recommended. Costs of ‘free’ public transport in the first phases can be low, if the current huge amount of empty chairs is better utilised. When this amount of empty chairs is full, and the current public transport services can not have a larger capacity, higher costs have to be made for extra vehicles and staff. Especially during rush hours. Giving public transport ‘free’ during rush hour is a main cost component, but also has main benefits, as car traffic can be substituted during congestion periods. 
A question is what the effects will be on safety in public transport, when it is ‘free’ as there is no real experience with ‘free’ public transport in such a large scale. However, experience from London indicates that this may not be a big issue. Use of conductors and other staff in order to enlarge social security is a political decision. If this would be implemented, costs of ‘free’ public transport will rise of course. 
Chapter 6

Conclusions & recommendations

In this thesis, the social costs and benefits of ‘free’ public transport stood central. In this chapter, the conclusion of the thesis will be given. First, the sub questions will be answered, after that, the main question will be answered. Further, some recommendations for further research will also be given, even as recommendations for policy makers.

6.1 Conclusions 
6.1.1 Sub questions:
-Why do public transport exists and how works the public transport system in the transport market?

Public transport exists for two functions: a collective and substitution reason. The public transport system is not profitable from a business point of view and will – if a social optimal function has to be offered by public transport – not be able to operate on a profitable way in future. Compared with the car, public transport is the most efficient form of transport. For the society as a whole, public transport is the preferred mode of transport above the car. The market for (public) transport is determined by a combination of demand, supply and perception. 

-What are the different appearances of ‘free’ public transport?
There are a lot of different forms of ‘free’ public transport. These forms can be separated into three main categories: ‘free’ public transport for target groups; ‘free’ public transport for commuters and completely ‘free’ public transport. Also we have observed that three cost phases can be made. 
‘Free’ public transport for some target groups (65+, 55+, 12-) after the morning rush hours, will not result in the need of more vehicles. Because of this ‘free’ public transport for limited amount of target groups will always stay in cost phase I.
-What are the benefits of ‘free’ public transport?

Benefits of ‘free’ public transport can be split into four categories:

-Benefits on the enlargement of the consumer surplus
Completely new demand is observed in every case public transport is made ‘free’. The amount of completely new attracted demand defers from case to case, but often a huge latent demand in transport demand is observable. This enlargement in consumer surplus is calculable. Both the original travellers, as the newly attracted passengers, will generate welfare gain by the introduction of ‘free’ public transport.
People will have lower financial boundaries to transport themselves. This will bring people closer to families and friends, which is good for there social contacts and will lower loneliness in society. 

-Benefits on transport side
Due to the fact that the costs of public transport will go down by the introduction of ‘free’ public transport compared with the car, a substitution is observable between car to public transport. However, the car traffic amount substituted because of the introduction of ‘free’ public transport, defers from case to case. More car substitution is observable when in areas ‘free’ public transport is introduced are larger and, as a result, distances are longer. Less car kilometres will reduce the externalities of the car system and will lower the amount of congestion, parking costs, environmental damage and accidents. 
-Benefits for public transport company
For a public transport system, the image will be improved with the introduction of ‘free’ public transport. Usually, public transport is often positive into the media, when ‘free’ public transport is introduced. This will have an effect on the number of passengers in the public transport system. 

Further, a cost advantage is possible, as no costs have to be made for ticket control and distribution. These costs are estimated on 15% of total public transport costs. No checking of tickets will increase travel time, which will save exploitation costs. However, this saving can be compensated by the fact that more people will use the public transport system. 
-Benefits on economic side
‘Free’ public transport will increase accessibility of cities. This will improve the competitiveness of cities who introduces ‘free’ public transport. More people come to city centres, as a result of ‘free’ public transport. However, it is hard to prove if ‘free’ public transport is the only determinant. Also these benefits are hard to monetize. 
-Benefits on safety side

As more people use public transport when it is ‘free’, social safety will be enlarged. Out of the Leiden – Den Haag case, evidence has been found that busier bus stops enlarge a positive safety feeling of that public transport stop.

Also traffic safety will be larger, if people change from any other transport mode, to public transport. Especially young and old people have a high accident chance. Accident chance in public transport is very low. Change to public transport will decline the accident externality in traffic. 

-Benefits on image side

The image of a public transport system will be enlarged with the introduction of ‘free’ public transport. People valuate ‘free’ public transport initiatives very high and know a public transport system they did not know before. This will create a better perception of public transport than before the introduction of ‘free’ public transport. So, ‘free’ public transport is a good promotional tool for a public transport system. 
-Other external benefits
Public transport has influence on the behaviour of people and has got some other external benefits. It is observed that use of special transport for elderly and handicapped people declines because of the introduction of ‘free’ public transport. Also patient visits in hospitals may increase as a result of ´free´ public transport. 
-What are the costs of ‘free’ public transport?

Public transport has especially financial costs. First, the price of the income out of ticket sales has to be compensated. Sometimes, enough capacity is left in order to let people travel for ‘free’ without introducing more vehicles. If the existing capacity is not enough, public transport supply has to be extended, which costs extra money.

Costs of ‘free’ public transport can be derived into three different phases. In the first phase, nearly no marginal costs are made, there is only a need to compensate for tickets that are no longer sold. Enough underutilised capacity is available in current public transport. As a result, there is no need to extent capacity. In the second phase, extra capacity is needed. In the third phase, also extra infrastructure is needed. Costs per passenger are going up every phase, in which phase I is relatively cheap, while costs in phase III are relatively high per new passenger.
Extra costs as a result of the introduction of extra vehicles should also be taken into account. However, these costs are often relatively small, compared with the total costs needed to introduce ‘free’ public transport.

Some negative effects – which can be seen as social costs – can be observed, as a lower bicycle use. However, for elderly people, cycling is very dangerous as the accident chance is very high. Public transport is much safer to transport these people.

Some negative aspects have been observed of ’free’ public transport. Some tramps had been observed in ‘free’ public transport between Leiden and The Hague. Also in the Dordrecht case, some youth was observed who used to bus for longer periods. However, with some extra staff, these externalities had relatively easy solved. No serious problems have been observable in the different case studies. 
No evidences have been found that delivered public transport quality would go down if ‘free’ public transport is introduced. Public transport companies and some interviewed policy makers are afraid of a decline in public transport quality, if public transport would be ‘free’. Not a single case study gives evidence for this statement. The only thing is that vehicles become fuller than before. The chance on a seat reduces during rush hours. 
-Is ‘free’ public transport for specific target groups beneficial for society? 

In general, ‘free’ public transport for target groups generates costs and benefits as mentioned in the previous sub-questions. From all case studies - and from a theoretic point of view – we can conclude that ‘free’ public transport for specific target groups is beneficial for society. However, for the first year, one-time implementation costs could let to a negative result. However, when these one-time implementation costs are excluded, ‘free’ public transport for specific target groups is beneficial for society. 
-Is completely ‘free’ public transport in cities beneficial for the society?

It is hard to conclude whether completely ‘free’ public transport would always be beneficial for society, or not. Only some relative small implementations with completely ‘free’ public transport have been taken place yet. No large scale implementation has been done, which makes it hard to estimate the effects – and related to that the costs and the benefits – of completely ‘free’ public transport in cities. The Hasselt example showed that ‘free’ public transport is beneficial there. There are indications that ‘free’ public transport could also be beneficial in a larger scale. For Rotterdam, a simple model showed that there are good opportunities that ‘free’ public transport would also be social beneficial in Rotterdam. However, among other because of a lack of data and because of a lack of experience with large scale implementation, it is not possible to give a definitive conclusion. 
6.1.2 Main question:
The main question of this thesis was: Are the social benefits of ‘free’ public transport in cities higher than the costs? 
This is a question which is hard to answer for ‘free’ public transport in general. Out of the case studies in this thesis, we can conclude that ’free’ public transport is often beneficial for society. The main benefits are related to the enlargement of the consumer surplus and the decline of car use, which has a result on the reduction of the externalities of the car system (congestion costs, accidental costs, environmental costs and parking costs). Also economic and social benefits are observable, as social inclusion, and a higher turnover of shops, more visits to hospitals etc. The cases with the most added value for society are ‘free’ public transport for target groups as elderly people and children. These cases are always beneficial for society. Enough experiments with this subject have been taken place yet to get insight into this topic.  ‘Free’ public transport is certainly beneficial for society as a whole, as long as no extra vehicles and infrastructure are needed. Because of this, public transport for, for example, people over the age of 65 is social beneficial, as no extra vehicle hours are needed. On this basis, in the Netherlands, ‘free’ public transport for specific target groups is certainly beneficial for society.
In the Delft case – with ‘free’ public transport during Saturdays - it is hard to say if this kind of ‘free’ public transport is beneficial. However, because of some implementation difficulties, we can not say if this experiment was a waste of money or not.  Dordrecht looks like a bigger success (the parking problem disappeared) but here it was not possible to monetize the benefits. 
It should be taken into account that ‘free’ public transport is not a wonder policy in its own. A bad supply of public transport will still be a bad supply, even if it is made ‘free’. Such a system will not be able to compete with the car in order to substitute car traffic.
‘Free’ public transport is often part of a larger transport policy, in which the whole mobility chain is part of an integral policy, as promoting bicycle use, limitations of car parking etc. 
A larger scale implementation with ‘free’ public transport has not been taken place yet. Because of that, it is not possible to say to which extent completely ‘free’ public transport for everyone in society, will have a positive value for society. 
6.1.3 Hypothesis
The hypothesis in this thesis was. 

-The social costs of ‘free’ public transport in cities are lower than the social benefits.
Out of the research done, we can not reject the hypothesis, as there is no evidence that the hypothesis is wrong. However, as stated before, for larger urban areas, not enough knowledge is available to reject or assume the hypothesis definitely. 
6.1.4 Some other conclusions

Apart from the answering of the sub question and the main question, also some general conclusions can be drawn. As stated before, introduction of ‘free’ public transport always leads to more passengers. These passengers have three types of origins, first former car users, second, people who took the bicycle or went by foot and third, completely new demand. 
What the amount the passengers will be after the introduction of ‘free’ public transport, is relatively unpredictable and defers from case to case. However, the amount of passengers using the ‘free’ system is relatively stable over time. 

Also the results of ‘free’ public transport in isolation, are relative hard to investigate. ‘Free’ public transport is often part of a broader transport policy. 
‘Free’ public transport for elderly people has a marginal effect on congestion pressure during morning rush hours, as elderly people mostly travel after the morning peak hours. However, elderly people can have influence on the afternoon peak, as elderly people do travel during these times.
When ‘free’ public transport is introduced during the whole day, rush hour traffic will be an expensive cost component, as capacity of public transport is often completely used during rush hours. However, if cars are substituted from rush hour traffic, this may generate mayor welfare gains, as rush hour traffic has high marginal costs. 

Systems with very low entry barriers, in other words with a very high user friendliness (Tilburg, Hasselt, Dordrecht), like to attract more passengers than more complicated systems as to get a ‘free’ ticket in advance (Delft, Eindhoven).
‘Free’ public transport collects to a better opinion about public transport by policy makers and politicians. Because of the successes of ‘free’ public transport, the social benefits of public transport are better understood by policy makers and politicians. Because of this, investments in public transport are done more quickly than before. 

6.1.5 The cost benefit paradox

With ‘free’ public transport in cities, we can observe that it is social beneficial in most cases. However, large scale implementation of ‘free’ public transport will cost a lot of money. In Dutch cities, municipalities and regional authorities are responsible for public transport. Benefits of ‘free’ public transport are for society as a whole. Most of the benefits will not be counted at the account of the municipality or the regional authority. They will only face costs and little benefits and will have to deal with a big pressure on there budget. This will make implementation of ‘free’ public transport in cities difficult, and may be the main reason large scale implementation of completely ´free´ public transport has not taken place yet. This is why local financial instruments should be introduced by the state, or a national policy should make introduction of ‘free’ public transport much easier. 
6.2 Recommendations 
6.2.1 Recommendations for policy makers
For policy makers, the following recommendations can be given:

-The Dutch ‘wet personenvervoer’ (transportation act) obligates people to have a ticket before entering a vehicle. Due to this law (which was created before ideas of ‘free’ public transport) ‘free’ public transport becomes unnecessarily complicated for (potential) passengers (which raises the price and lowers the amount of passengers) and more expensive in exploitation than needed. In order to avoid these unnecessary problems, this law should be changed in a way that a ticket is no longer necessarily when public transport is offered for ‘free’. 
-The current market driven public transport companies are probably not able to deal with completely ‘free’ public transport in a social optimal way. They have a target to make as much profit as possible, not to function as social optimal as possible. Because of this, introduction of ‘free’ public transport could result in a loss of quality in public transport. If completely ‘free’ public transport is considered in a city, in a region, or in the whole Netherlands, it should be taken into account that the current way of regulation and managing of public transport companies in the Netherlands, is not done in a way that it will function optimal for ‘free’ public transport.

-If public transport is introduced, the system should be as simple as possible. A system should be easy in use. Special travel cards and tickets make the system more complicated. These will higher the border for new travellers. Ticketless entry looks like to be optimal.
-‘Free’ public transport is often introduced for just one goal, either a social or a traffic related goal. It should be noticed that the effects of ‘free’ public transport are larger than just one goal. 
-As the result of the fact that demand for public transport after the introduction of ‘free’ public transport is very hard to determine ex ante, an introduction in phases would be optimal. 
-As ‘free’ public transport for elderly people is relative cheap (they already pay a low fare) and no extra supply of public transport is needed, this type of ‘free’ public transport is welfare gaining for society and should be introduced. A same system as in Belgium or Great-Britten can also be introduced in the Netherlands. In these countries elderly people can travel for ‘free’ on all the local public transport systems. 
-Short term experiments of ‘free’ public transport have smaller influence on the behaviour of people than a long term introduction. This should be noticed. A shot term experiment will not change decisions of people and businesses about – for example – the buy of a second car, or the location of a new house or business. 
-In order to minimise eventual negative externalities as tramps and youth problems in a ‘free’ public transport system, it is necessary to have a strict policy on people who do not abide the rules. London is a good example, who had a campaign that a ‘free’ public transport pass would be abated in case of misbehaviour. This seems to be a very effective policy. Some extra staff – who is not only but also checking if enough busses are in service for the actual demand for public transport  - could be very helpful.
-In order to have a substitution from car to public transport, making public transport ‘free’ will often not be enough. Demand, supply and perception are all important factors in public transport choice. All these factors are influential by a government. 
6.2.2 Recommendations for further research

In this thesis, it was possible to monetise some important effects of ‘free’ public transport. However, it was not possible to monetise all effects. Monetization of all effects of ‘free’ public transport could be important in order to make a reliable cost benefit analysis.
Effects of completely ‘free’ public transport on larger scale are largely unknown (metropolitan areas, or even larger conurbations). The effects of ‘free’ public transport to the number of passengers, car and bike substitution, even as all other factors who are possibly influenced by ‘free’ public transport are highly unknown. Investigation should be done to that. However, ex ante only limited amount of research could be done. Effects of ‘free’ public transport are relatively unpredictable and because of that, only real world experiments could give answer to the question whether completely ‘free’ public transport would be beneficial for society or not. Because of this, it is absolutely necessarily to monitor the effects of ‘free’ public transport in order to bring supply with demand in equilibrium.
A study to completely ‘free’ public transport could be done in combination with a study towards a future of mobility in the Netherlands, in relation to all transport modalities. The current traffic situation in the Netherlands is complicated, as the externalities of the car system are huge and are expected to become even worse in the near future. Car, train, metro, tram, light rail and bus should be seen as one mobility system. A social optimal solution for the Netherlands has to be found. It is possible that ‘free’ public transport could play an important role into that. Apart from ‘free’ public transport on local transportation systems – as done in this thesis – it is also recommended to look to ‘free’ public transport on the railway system, as the railway system is a main car competitor on longer distance traffic relations. 
The long run effects of ‘free’ public transport are unknown, this should be investigated. Influences on ‘free’ public transport and car ownership, spatial concentration of buildings, passenger numbers etc. are still unknown. 
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-www.swov.nl (Dutch scientific research office of traffic safety) 
[image: image40.jpg]


















� A vehicle hour is the price a public transport company asks for one hour bus service. 


� We assume a total of 1,250 new passengers on a daily basis. In the situation after ‘free’ public transport was introduced, 16% of the total public transport passengers is over the age of 65, while 3% is under the age of 12. This means that from the new passengers, 16/19 is 65+ and 3/19 is 12-. This results in a total of 1,053 passengers who are older than 65, and 197 children. A yearly total of 456,250. As the total of 65+ passengers increased by 82%, the original number of 65+ passengers was 1,284. As the total number of 12- passengers grew by 34%, there total number used to be 579. In total, the original number of passengers in the ‘free’ category was about 1,863, which is 679,995 on a yearly basis. With the lost in ticket sales, we can calculate the former tariff. €424,702/679,995=€0.63 for the average tariff.
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