Transport over water: Case of Rotterdam

Erasmus University Rotterdam

Erasmus School of Economics 

Guide: Giuliano Mingardo

[image: image6.emf]
Name: Niels Spigt

Student Number: 273053ns

E-mailadres: Luckynilisss@hotmail.com
Master thesis

Business Economics

Specialization: Urban, Port and Transport Economics

Summary:

This research is about the factors that make transport over water economically feasible for a city. The two sub questions are: “Does the number of landing points and the length of the network of transport over water influence the economic viability of the project?” and

 “What are the costs and benefits for the Stadsregio Rotterdam”.

The thesis starts with an introduction of the topic, followed by a literature review of success factors about new modes of public transport (chapter 1 and 2). The thesis then continues with a chapter about Rotterdam, with a description of the current situation of the public transport in Rotterdam and the goals of Rotterdam written in 2 independent reports (Stadsvisie Rotterdam and RVVP). The fourth chapter is about the relative “new” form of public transport that was supposed to be introduced in Rotterdam, which is the public transport over water. This chapter also talks about the estimated costs and incomes that the introduction of a new mode of public transport has. Calculations will be made about the break-even point and the estimated surplus/deficit for the provider of this public transport over water. In other words: “How many people have to make use of the public transport over water to cover the costs” and “What is the balance between income and costs each year”. This chapter also contains a cost-benefit analyses to try and help us make the decision if public transport over water has enough advantages for the city to introduce it. Chapter 5 is the last chapter and contains the conclusions.

Public transport over water is a mode of transport that needs a lot of subsidy to be financially sustainable. The more stopping points there are the more expensive it will get. Public transport should also be seen as an addition to the public transport network, but shouldn’t be the only mode of transport. This has to do with the area it can supply with public transport is bounded by the river (and doesn’t supply areas not close to the river). And last of all there has to be commitment from the municipality to make public transport over water a success, since a lot of effort has to be put in and sacrifices in the form of high subsidies that have to be made. 
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Chapter 1 Introduction:
The accessibility of cities is getting more and more important. A good accessibility is attractive for companies to locate there, creates a better quality of life for the residents and stimulates the economic development. Lately with the increased mobility of people the accessibility of the cities has become under pressure. The roads are getting more crowded with cars and the number of traffic jams are increasing. Also the current public transport (as in busses, trams and metros) has trouble keeping up with the increasing demand for mobility. Rotterdam has made the decision to make use of a new way of public transport: public transport over water. Public transport over water is a new phenomena that hasn’t been introduced in the Netherlands yet in the size that Rotterdam is planning now. A few other cities in Europe already developed a public transport over water system with great success such as Hamburg for example. So what factors make the use of public transport over water a viable way to keep the city accessible. Rotterdam is planning to introduce this new transport system in 2010. And the question is if this new transport over water would be viable for other Dutch cities as well.

Social and scientific relevance of the research:

The social relevance of this research is to understand the potentiality of waterborne public transport in the city of Rotterdam so that all policy makers can benefit from this information and make use of it in other projects. And this will cause people to have a lot of alternatives to reach the city and increase the accessibility  of the city. The scientific relevance of this research is to get to know more about transport over water and what makes it viable since there’s not much known about this relative new phenomena.  

The objective and nature of the research:

The objective of the research is to find out what factors make public transport over water viable for a city. To find out what these factors are I will do a research about the case of Rotterdam where the public transport over water was supposed to be introduced in 2010. At this moment we know that the introduction of transport over water is temporarily postponed. Possible cut backs on regional government bodies are the cause of this. When a new cabinet is formed a new decision about the introduction of public transport over water will be taken.  

The research process  and methodology:

In the thesis I will try to lay my hands on policy documents and analyze these. I will plan interviews with key policymakers of the RET and the Stadsregio Rotterdam. And also some information needed for this research will be found at the internet site from Stadsregio Rotterdam http://www.stadsregio.info. Stadsregio Rotterdam is a regional management that does projects that the local authorities can’t handle alone since it crosses the borders of local authorities but benefits them all. Also the site of the RET (which is the public transport provider of all the public transport in Rotterdam including the planned public transport over water) might have some information about this topic: http://www.ret.nl/. 
Structure of the research:

I will start with an introduction of the topic in the master thesis proposal. After that I will focus on Rotterdam in a broad sense as in all the public transport that is available. Also a chapter about literature research will be done. After that I will focus on the transport over water in Rotterdam that is already present. Then I will take a look at the plans of the municipality of Rotterdam, Stadsregio Rotterdam and the RET of the launching of the large public transport over water project. After that I can make a comparison between Rotterdam and another Dutch city that has potential for public transport over water.

Main question and sub questions:

Main Question: “What are the factors that make transport over water economically feasible for a city”

Sub Questions:

· Does the number of landing points and the length of the network of transport over water influence the economic viability of the project?

· What are the costs and benefits for the Stadsregio Rotterdam

Chapter 2: : Literature review
2.1 Success factors of new forms of public transport

Are there any success factors that have to be kept in mind when introducing new forms of public transport is the question. According to Rienstra (Rienstra et. al, 1995) several success and failure factors, which are important for the introduction of new transport options and systems can be distinguished. These factors emerge from different dimensions or scientific disciplines. Each one of these dimensions is related to one or more success factors as we can see in table 2.1. It should be taken in mind that most of these factors are positively interrelated. Thus, success or failure factors are likely to stimulate others in the same direction. Also it is important to note that failure factors act as barriers, and that a single failure factor often can prevent the introduction of technological innovations. 
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Table 2.1 Success and Failure factors of new transport modes (Rienstra et. al, 1995)

We also have to take in mind that we use these success factors to compare new transport possibilities with the car. Since the car is the most used mode of transport with negative externalities and carries the largest and still growing share of travellers. So these new transport possibilities have to be good substitutes for the car to get people out of the car and into other modes of transport. 
Let’s first take a look at the economic environment. Start-up costs are high. Especially the costs for creating new infrastructure. But in the end the new mode of transport has to compete with the existing ones. According to literature this happens through price/quality ratio. And this is the hard part, while since a long time no mode of transport offered such a good price/quality ratio as the car. The low cost of conventional fuels along with the present level of service make new options often not attractive for investors and users. Problems collective modes of travel have (next to the financing cost) in respect with the car are the temporal distribution of demand and the high level of demand in peak hours, and the dependence on a high occupancy rate. 

The spatial environment is more about where do people work and where do people live. If a lot of people live at the same place and work at the same place this gives a lot of opportunities to arrange collective modes of travel. Are these living and working areas more scattered then this will be harder. 


The institutional environment is a third environment that influences the success or failure of a new transport mode. Governments decide most of the user costs by subsidizing and taxing modes and fuels. It is also the government which plans, implements and finances most infrastructure. So the spatial policy of the government is of major importance for the success of new transport modes. Another type of influence is the steering of private Research and Development (R&D). The municipality can stimulate this by funding research programmes and subsidies. There are two main directions seen in the R&D. The first one is the search for alternative collective modes of transport, the other direction is the development of new fuels. These two directions both lead to a different situation. The first direction is the situation where the future is dominated by a collective modes of transport. The second direction is a system in which individual nodes are dominant. In practice both systems are likely to operate parallel in the future. Another part of the institutional environment is about pressure groups, for example if a country wants to create cleaner fuels, but the countries leading companies are oil companies, there might be a lot of objection to switch to more clean fuels. A last part of the institutional environment is the management of the modes of transport. Less bureaucracy, good and fast connections between places is what creates value. 


The social/psychological environment is another important factor that can influence the success of a new mode of transport. There often is much resistance in society for the construction of new modes of transport because of the high costs and the negative externalities they predict it will bring. You can think of the noise and visual annoyance during construction of the infrastructure and also noise and visual annoyance during operation of the new mode of transport. The resistance will be especially there if the  infrastructure is constructed in rural areas that not directly benefit from it itself. If the system is accepted however, it is not sure that the system will also be used by individuals. Many factors influence this: there has to be a need to travel, the new possibility has to be identified and recognized by potential users and finally the advantages and disadvantages  of the new and old modes have to be weighted subjectively. Some people might be hesitant to switch transport modes. Psychological barriers may a play a role as well. Trains driven in long tunnels or unmanned may let people feel unsafe. There are other examples to be thought of  about other psychological factors like a sense of privacy, comfort or security.

Finally the technical environment. The R&D is responsible for creating the new transport modes. On the one hand it has to be fast and carry a lot of passengers for example, but on the other side they also want it to be environmental friendly. So there are different directions of development. Most of the time these directions are even conflicting with each other. Wanting the transport mode to carry more passengers is often in conflict with being more environmental friendly for example. In practice it appears often that much more attention is paid to marketing possibilities, while environmental factors are considered to be less important. In the American car industry, for example, six times as much money is invested in the development of new car paints then in energy efficient technologies (Rienstra et. al, 1995). Another point of the technical environment is the technical inertia. It takes a lot of time to develop and introduce new technologies. So you have the risk that the new technology cannot be introduced fast enough. In general technical options which are a stepwise improvement of existing transport systems have a better chance to be introduced, since they can be implemented step by step. 
Let’s watch at public transport over water and how it fits the criteria for success of a new public transport mode. First the economic environment. The price for public transport over water is the same as for the rest of the public transport modes. So if you want to say something about the price/quality ratio, we can say that if the quality of the ship and waiting points are better then the current public transport, that public transport over water’s  price/quality ratio will be better then the price/quality ratio of the rest of the public transport. In respect to the car we can say that for most people the car will still remain a cheap and fast way for individual transport, which will be hard for any collective transport mode to compete with. For the financing of the project a lot of money is needed. Ships will have to be bought to sail the route and pontoons will have to be made for ships to dock to shore. An advantage in respect to other modes of public transport is that the infrastructure is already there. Since public transport over water will make use of the river which is already there. Further public transport over water will get  a yearly subsidy in the form of a lump sum, which will have to be used together with the ticket sales to cover yearly expenses. In chapter 4 some hypothetical calculations have been done to calculate the break-even point, as in how many passengers have to be transported yearly to cover all costs. It’s hard to say anything about the spatial environment. The living and working areas are spread through each other, and they don’t seem to change any time soon. This is in favour of the individual transport modes, since everyone has to go somewhere else to work and live. If we look at the institutional environment we see that the government supports is very important. And as this project is developed by the government itself, we can say that the government support is present. Although the car is widely present in our society we can’t really say that the car industry is important for the Netherlands since we have no big car producing companies. Most of the car producing companies in Netherlands have been sold to foreign companies or gone bankrupt. This won’t mean there won’t be any objection as in to searching for alternatives of the car. Since a group of people still make their money in this sector, as in the selling of cars, selling of gasoline etc. All with all I don’t think there will be to much heavy pressure from within the country against the idea for public transport over water. The management of nodes is also an important aspect of the institutional environment. The Stadsregio Rotterdam decided to let RET come up with the plan for public transport over water. RET is already a public transport company that takes care of the busses and trams and metro’s in Rotterdam . So this company already has the expertise to manage this new mode of transport properly. Also with the introduction of this new mode of transport there has been made sure that the new transport mode is well connected to the rest of the network. So this means that in several stopping points people can switch from ship to tram, bus or metro or the other way around. If we look at the social/psychological environment we see that the rejections mostly come from the construction of the project in urban areas, but since there has to be nothing constructed qua infrastructure except for the pontoons I expect a positive reaction. So there won’t be much noise or visual annoyance. Transport over water also has a clean image while in most cases still heavy polluting fuels are used. This image also has to do with that the pollution doesn’t come into the air people breath but into the water. So it’s important to keep this image clean and develop less polluting fuels to keep the ships sailing. The adoption process might be hard, since a lot of people are hesitant by nature to try out new things. But after a while I expect a neutral look from travellers. Travellers want to travel the way which is fastest or most comfortable for them. So if that means using public transport over water, in the end they will use it. The RET them self also expect a gradual acceptance and usage of public transport over water which will be shown in chapter 4.2 
2.2 Factors that influence the height of ridership

Research from this article has shown that both internal and external factors play a role in the height of ridership of public transport modes. Internal factors are seen as actions planned and implemented by the agencies related to service design, marketing, pricing and other types of efforts to try and improve ridership growth. External factors are seen as factors outside the agency’s direct control, such as the cost and availability of other transport modes, local economic conditions and land use/development patterns and policies. Also the external factors have a big influence on demand levels of their transport mode, which can be positive as well as negative. Some examples of this are: The resurgence of local economies, which has spurred ridership growth and a reduction in federal transit operating assistance, which have suppressed ridership growth. 


Transit Ridership has been found to vary with five general types of factors. The first factor is the levels of traffic-inducing activities. As we all know transport is a derived demand. If there is any change in their activities, the transport demand can change as well. The second factor is the price together with other characteristics of the service. The price and various aspects of the level of service provided by the transit system have shown to affect the level of ridership. The third factor is other transportation options. The price and service characteristics of substitute and complementary modes of travel may also be expected to influence transit passenger volumes. The fourth factor is the characteristics of the population served. The market for transit services comprises individuals with heterogeneous tastes, and the level of demand can be expected to vary between different demographic and socio-economic subgroups of the population. The last factor is other factors. Other determinants of transit patronage levels that are not easily classified into the above four categories include for example the weather, and changes in public tastes over time. 


However in considering these mode choice factors, the researchers conclude that transit-side strategies alone are insufficient to achieve a large modal shift. This is primarily stated because of the following facts: First of all that the private vehicle’s quality of service is valued very highly. Second fact is that the range of transit service improvements is quite limited. And the third and last fact is that the automobile ownership decision dominates the mode choice hierarchy. 

2.3 Research about public transport over water

The contribution public transport over water could have to the traffic problems in Rotterdam are the offering of a quick, direct and reliable connection to commuters, which are complementary to the other forms of public transport and the supply of an unique way for tourists and visitors to explore Rotterdam (Van de Berg & Mingardo, 2008).  

According to research the possibility to bring the bike as transport modality on the boat for transport after the boat trip is very important. The radius the people can reach now with the public transport over water will increase now because of the bike as “after transport”. This will increase the number of people that will consider using public transport over water. Next to this public transport over water will be a positive experience for people (commuter and holiday-maker). Making public transport over water attractive for both target groups is a must to keep public transport over water profitable. The commuter is looking for fast and reliable transportation for his daily travel to and from work, while the holiday-maker is more interested in the quality of the boats and pontoons as they see the trip more as a part of the whole recreational activity. 

The redevelopment of riversides is another important aspect of public transport over water. The presence of a public transport over water pontoon could be an impulse for redevelopment in the area for living, working and recreational purposes. So public transport over water will increase the accessibility of these areas and with this the attractiveness. Next to this public transport over water has the potential to become part of a bigger touristic and cultural attractiveness of the city. Transport over water could be used in combination with sports, culture and other touristic attractions. (Van den Berg & Mingardo, 2008)

About the type of boats is said that the speed is very important for trips of longer areas (at least equal to other public transport) and the mooring time for shorter areas. The number of crew members is an important factor for the costs. The maximum speed and way of anchoring decides how many crew members are needed. Since it is obliged in the Netherlands to have at least 2 crew members if the boat goes faster then 40 kilometres per hour. With the increasing popularity of the climate and climate problems it is also important that the ships are as least fuel consuming as possible and the fuel itself as clean as possible. Possibilities to change the engines in the future for cleaner ones, should be kept in mind here.

The marketing of the project should not only be done by the exploiter, but by all the involved parties that benefit from it: city itself, the cities in the region, VVV and the cultural and touristic attractions. Boats are still made with diesel engines. This means that they are behind in respect t to the other forms of public transport. As for example the buss that makes use of cleaner earth gas. So this should be kept in mind and efforts have to be made to make these engines cleaner (Van den Berg & Mingardo, 2008)
Chapter 3: Rotterdam
3.1 Introduction


Rotterdam is a city that got its city rights in 1340. In 1360 the city walls were build to defend the city.  At the census in 1622 the number of inhabitants grew to about 20.000 people. At the end of the 17th century this number would have grown to about 50.000 people.  Nevertheless the city didn’t expand out of its original shores and canals, and the city remained a compact triangular space between the “Coolsingel”, “Goudsesingel” and the “Nieuwe Maas”. The city was crowded and remained crowded until 1825 when the city expanded these boundaries. 

After the release of the new canal “de Nieuwe Waterweg” the fierce growth of Rotterdam began. 




Picture 3.1 Rotterdam in 1652  
Currently the city of Rotterdam is a big Dutch harbour city and a dominant part of the municipality of Rotterdam (that exceeds the boundaries of the city). Rotterdam is also part of the Randstad and is found in Zuid-Holland. Rotterdam has about 590.000 inhabitants and is after Amsterdam the biggest city of the Netherlands. The harbour of Rotterdam is one of the biggest and most important ones in the world. The city is found next to the “Nieuwe Maas”, one of the rivers that in the delta that is formed by the “Rijn” and the “Maas”. The name of Rotterdam dates from the time when there was an old river in this space called the “Rotte” and the city was located near a dam. 
3.2 Stadsvisie Rotterdam (as part of the accessibility of the city)

How the city sees itself and how it sees the future is written in 2 reports from the municipality of Rotterdam. The first report is “Stadsvisie Rotterdam” which will be discussed in this chapter. The second report is “Regionaal verkeers- en vervoersplan 2003-2020” which will be discussed in the next subchapter 3.3. 

A research from the OESO (Organisatie voor Economische Samenwerking en Ontwikkeling = organisation for economic cooperation and development) stated that the poor quality of the internal accessibility in the Randstad plays an important part in the decreasing international competitive position of this area. Rotterdam wants to chance this and has to create an innovative establishment climate. Rotterdam will have to transform from a working city into a knowledge city. First of all is the demographic composition of the city of Rotterdam not good. To many high income and high educated people are leaving the city, leaving Rotterdam with many low educated, low income and unemployed people. Rotterdam wants to get these people back and has to do so by improving quality of life and offer spaces where these people would like to live, for example in a nice neighbourhood with a view on the water. The moving distances in the city to live are not to big so more use of environmental friendly transportation like public transport, bike or by foot should be stimulated. This would be beneficial for the air quality in the city and improve the quality of life. On a side note I do have to mention that high income people do like to have a car at hand, so parking spaces next to their house should be made as well, together with a yard in front of the house. Rotterdam has 3 sub goals for strengthening the economic structure:
· Knowledge and innovation; attract and strengthen the international competitive position of Rotterdam’s business by offering space to knowledge and service economy with an accent on Harbour & Industry, Medical and Creative sectors.

· Facilities and Leisure time; Rotterdam wants to enlarge the number of visitors to the city and try to stimulate a longer stay. Also to make the city more attractive and diverse for people to live in. 
· Space for activity; Rotterdam wants to offer space to companies to grow and accommodate in Rotterdam. This to strengthen the competitive position of the Mainport of Rotterdam.
Another point Rotterdam has put accent on is a “clean” image. Rotterdam has the ambition to become the cleanest harbour city in the world. This can be found in the policy notes to halve the CO2 emissions in 2020,use company waste to take care of the city warming for example and try to accommodate new and cleaner energy centrals.

If we get back to the point of poor internal accessibility Rotterdam is planning together with the central government to improve the accessibility by creating a new highway A4 Middendelfland and the A13/A16. This is just a start to counter the poor accessibility since it’s not expected to be sufficient on the long run.   


Finally the “Stadsvisie Rotterdam” also tells something about the possibility of public transport over water in the city. The transition areas along the river are perfect for public transport over water. This would reduce travelling times and improve the accessibility of these areas. With this type of transport Rotterdam can distinct themselves from other cities which also gives some recreational value. An important attention point is the connection to the other public transport of the city on the landside. The river is the biggest recreational area of the city. Along the river there could develop some kind of route with special places where the city, river and harbour are experienced in a different way. There are three main streams along the river that play a role at making the goals. First of all the harbour will grow and develop itself in the future as “Energy Mainport”. Secondly a part of the river shores will transform from former harbour area into living/working areas (Stadshavens). Finally the position of the inner city next to the river gives opportunities for creating an attractive residence climate and the face of the city on the Maas (Gemeente Rotterdam, 2007)
3.3 RVVP (Regionaal verkeers- en vervoersplan 2003-2020)

The second report is “Regionaal verkeers- en vervoersplan 2003-2020” (RVVP 2003-2020). The predecessor of RVVP 2003-2020 was RVVP 1995 which had a focus till 2010. The goal of this plan was to create a strong and growing regional economy, which shouldn’t come at the cost of the quality of the living environment. So the RVVP 1995 was written to reconcile accessibility with the quality of life. One of the sub goals to reach this end goal was to reduce the growth of auto mobility with maximum 15%. This was supposed to be accomplished by creating measures to make car use unattractive and offer alternatives in the form of public transport. If we look back we can say that the sub goals weren’t reached. The auto mobility grew with more then 15%, and the new infrastructure of public transport was created slower then anticipated and expected.  
If we look at the RVPP 2003-2020 we see that accessibility and quality of life are still central themes. The view on these topics changed a bit though. Mobility (so also auto mobility) is allowed and the citizen chooses what mode of transport he wants to use. The other side of this policy is that the citizen has to pay for what he chooses. It’s the municipality’s task to offer infrastructure to meet this mobility demand and to arrange the use of it on the wishes of the travellers. The limitations of the policy are formed by: limited physical space, environmental space, the need for traffic safety and the limited amount of available money. The RVVP 2003-2020 states which facilities the municipality will offer and with which quality. If we look into more detail in these plans we can see that the mobility is divided into 3 parts. The first part is the road network, so this will affect people moving by car or motorbike. The second part is the public transport network, which will affect the people making use of the public transport network. The third one is the bike network, which will affect the bikers.
The road network:

The road network is divided into urban conglomeration roads, regional roads and sub regional roads. Urban conglomeration roads link important knots in the “Randstad” with each other and also link the “Randstad” with other parts of the Netherlands. These roads are seen as the most important as most quality is expected from these roads to create a good flow of transport. Sometimes regional flows and urban conglomeration flows make use of the same roads. If the network can absorb these flows there’s no problem, but if the quality of the conglomeration roads suffers because of this, the two flows can be divided to guarantee the quality. The quality is measured in kilometre per hour of the flows. The guideline  for conglomeration roads are 60km/hour.  The regional roads link the regional knots. The guideline for regional roads is 50km/hour. Sub regional roads link living areas, business areas, regional P+R areas and knots with regional roads and urban conglomeration roads. Here a difference is made between areas within or outside built up areas. Guidelines for within built up areas is 15km/hour and for areas outside built up areas it’s 30km/hour. (Stadsregio Rotterdam, 2003)
	Type of road
	average flow of transport in km. (during rush hours)

	conglomeration road
	60km/hour

	regional road
	50km/hour

	sub regional road within built up area
	15km/hour

	sub regional road outside built up area 
	30km/hour


Table 3.1 Quality of road network (Stadsregio Rotterdam, 2003)
The bike network:
The policy that started in RVVP 1995 will be continued: A high-quality regional bike network complemented with facilities for bikers, safe bike shelter, possibilities to take the bike with you in public transport etc. The regional bike network from the RVPP 1995 is adjusted in the RVPP 2003-2020. The old network that was designed on the bases of distances from each other didn’t take into account some important points that were added in the RVVP 2003-2020. The new bike network has to be connected to knots between international and urban conglomeration roads, knots between regional and sub regional roads and to metro and train stations. The new bike network will be formed on the basis of desired connections between places (the exact trace will be looked for later) in reflection to the old situation where the exact trace was determined without looking at the desired connection. (Stadsregio Rotterdam, 2003)
The public transport network:

The most interesting part of the networks is about public transport, since public transport over water will be a part of this network. More then the other two networks there is a search for the right structure with the public transport network. The new structure is based on 3 starting points:
· The urban conglomeration and region guidelines for travelling times has to be met

· The network is in line with the need to travel from the traveller and also attracts enough travellers to make a healthy exploitation possible

· The network guarantees at least a base quality in the rural areas

De Stadsregio Rotterdam is principal for the public transport in the area and is with respect to content and finances responsible for the exploitation of the network. The Stadsregio has to fill in this responsibility with respect to the production process and the finance. In the production process the Stadsregio takes responsibility for the policy and development of new infrastructure. The responsibility for the development of the network and the exploitation of the network are for the concession holders. The Stadsregio would like to keep this cast the same in the future. Since the executors have the knowledge and experience to adjust the public transport product best to the needs of the customers. Although some extra demands are needed to take into account the possible opportunistic behaviour of the executor (this might be a profit making organisation that wants maximum profit at the cost of removing an additional route). These agreements have to be stated in a program of demands to prevent any kind of trouble. 

With the search for possible new public transport routes or modes the most important criteria is that it has to fit in the available budgets. With the current cost systematic the expansion and improvement of the network should create increasing income from travellers and also an increase in subsidy from the state. The policy from the state says that around 2015 the cost effective ratio has to be 50%. This means 50% will be give by the state in the form of subsidy and the other 50% has to be collected through ticket sales from the public transport. There were some rumours that the cost systematic might change in the future though. So it’s not sure if the traveller growth in the future still would be subsidized. Another rumour is that the state wants to see the growth of the cost effective ratio to 50% in a faster pace then in 2015. So it’s expected that the financial possibilities for the regional public transport in the Stadsregio Rotterdam will be less then it used to be. This will create an atmosphere where the Stadsregio Rotterdam will lower their costs, and try to stimulate the public transport exploiters to increase their income. The Stadsregio Rotterdam thinks that the market forces and a more professional approach  would lead to a more effective public transport. 


Another point in public transport the Stadsregio Rotterdam underlines is the social function. The social function means that everyone in the region has to be able to travel (by public transport), take part in activities and make use of the current facilities. In urban areas the social function can be take car of by the (sub) regional public transport network. In rural areas the social function will be there in the form of the base quality for the people that wish to make use of the public transport. Important point in the policy remains that everyone should be accessible in a reasonable amount of time (Stadsregio Rotterdam, 2003)
3.4 Current situation of public transport  in Rotterdam
Rotterdam is a big city with a lot of different modes of public transport. There are trains, busses, trams and metro’s. The exploitation of the trains is taken care of by the NS. Rotterdam has a lot of train stations. The stations in Rotterdam are Rotterdam Centraal, Rotterdam Alexander, Rotterdam Blaak, Rotterdam Lombardijen, Rotterdam Noord, Rotterdam Stadion and Rotterdam Zuid. Rotterdam Centraal is the biggest train station of the city and accommodates stop trains, fast trains, and intercitys. The other stations are a bit smaller and have less passengers, and only have stop trains and some fast trains. A special case is the station Rotterdam Stadion. This station is only used on days that the biggest football club of the city (Feyenoord) plays matches in their stadium. 


The RET takes care of the exploitation of the trams, busses and metro’s. The advantage of this is that the time schedules of the different public transport modalities are in line with each other. This causes less waiting time for people that have to change modality. The connection between the different modalities is good and most of the city is connected to this network. 
There also is public transport over water already in the region of Rotterdam. This is the boat connection Dordrecht – Krimpen a/d IJssel - Rotterdam with the concession granted by the Province of Zuid-Holland and with executor Waterbus.  With the current situation there are three navigational routes. The first one is between Rotterdam to the east via Krimpen aan de IJsel, Ridderkerk, Alblasserdam, H.I. Ambacht and Papendrecht to Dordrecht. The trip from Rotterdam to Dordrecht takes 1 hour including waiting times for the different stops. There is space for about 130 passengers and 60 bikes and the boat sails every 30 minutes. The second one is to the east of Dordrecht via Zwijndrecht, Papendrecht and Hollandse Biesbosch to Sliedrecht. Also for this boat there is space for about 130 passengers and 60 bikes. The boat sails every 15 minutes. The third navigational route is a small route from Ridderkerk via Krimpen aan de Lek to Kinderdijk. The boat sails every 30 minutes and there is space for 100 passengers and 40 bikes. The prices charged for making use of this public transport over water are the same as the other forms of public transport. And the bike can be taken on the boat for free. There original plan of the Province of Zuid-Holland was to create a fast connection between Dordrecht and Rotterdam. But with time the number of stopping points increased, the speed connection was closed and the sail time increased from the estimated 30 minutes to 1 hour. The Province of Zuid-Holland decided to discontinue the contract with the current provider, to find a party that can increase the travel time once again. The new provider is Aquabus BV., a combination between “Koninklijke Doeksen” and “Arriva personen- vervoer Nederland”. Aquabus BV won the tender as they had the best financial offer. 
3.5 Other transport over water initiatives in the area

There is a fast-ferry connection between Hoek van Holland and Maasvlakte instructed by Stadsregio Rotterdam and executed by RET. The stopping points on this route are Hoek van Holland, Landtong, Maeslantkering, Europoort and Maasvlakte. The boat used to sail this route is a 31 metres tall catamaran, that can carry maximum 130 passengers and 30 bikes. The focus of clients for this route is on the people that work on the Maasvlakte and also recreational passengers (Van den Berg & Mingardo, 2008). The concession ended at 1 March 2010 and was extended with a year till March 2011 (the new foreseen date the Stadsferry will be launched). The estimated yearly subsidy costs for Stadsregio Rotterdam are about 1 million € (Stadsregio Rotterdam, 2010)
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Picture 3.2 overview of the route of the fast-ferry on the Maasvlakte
A second initiative is the connection between Rotterdam Centrum and the RDM/Heijyplaat. This is an agreement between Havenbedrijf Rotterdam and Aqualiner that takes care of this connection. This connection started in 2008. And just recently Stadsregio Rotterdam extended the contract till the end of 2010. The height of the subsidy for this project is 1 million a year (website Stadsregio Rotterdam, 2010). The initiative was developed because of the redevelopment of the RDM terrain and the establishing of a number of companies, het Albeda college and Hogeschool Rotterdam. This initiative was made because of the lack of accessibility in this new area. The boat sailing between these 2 spots can carry up to 150 passengers and 50 bikes. Travelling time is about 15 minutes (40 km per hour) (Van den Berg & Mingardo, 2008)
Chapter 4: Public transport over water in Rotterdam 
4.1 Introduction
Rotterdam will introduce a new public transport over water in Rotterdam. Stadsregio Rotterdam made a program of demands and asked the RET to make a business case of this. RET made this business case and got a leading roll in implementing public transport over water in the region of Rotterdam which will be executed by a third party. This third party has to organize the public transport over water in Rotterdam, take over the fast-ferry connection between Hoek van Holland and Maasvlakte and also the connection between Heijplaat-Erasmusbug. 

There were a lot of demands made by the municipality about the nature of the new public transport over water. First of all the new exploiter of the public transport over water has to take over the existing connections between Hoek van Holland-Maasvlakte and Heijplaat-Erasmusbrug. To prevent competition between the Waterbus (that has a direct connection between Rotterdam and Krimpen aan de IJssel) and the public transport over water there are no direct connections allowed between Rotterdam and Krimpen aan de IJssel and the travelling time has to be at least 50% more then that of the Waterbus. The rest of the demands are made out of requirements about the: timetable (how often does the public transport have to sail during weekdays, weekends and holidays and between what times), capacity (The number of people waiting for the boat have all be transported and 50% of the boat capacity has to be able to bring their bike on board), reliability (95% of the boats has to arrive and leave on time, 1% drop outs maximum), comfort & quality, tariffs (the tariff is demanded to be the same as other public transport over water in Rotterdam), information & communication (customer has to be able to know when the departure times are, what the tariffs are, at which stops there is a connection to the rest of the public transport) and rights & obligations (exploiter is obliged to attend meetings with customer satisfaction companies, has to debate about possible timetable changes etc.)
There has been research to what places could be good stopping points for the public transport over water. In total the RET came up with 37 stopping points (inclusive the existing points from the fast-ferry connection and possible new ones). As you can see the stopping points are on both sides of the river. This is to maximize the number of potential customers and to connect the network to a bigger area. The stopping points were divided in 3 categories: optional stopping points, desired sopping points and obligated stopping points. Obligated stopping points were obliged to be taken into the schedule from the start of the project. Heijplaat/RDM and Erasmusbrug (Leuvehaven) were the 2 obligated stopping points. The desired stopping points have value for the project since it takes into account stopping at both sides of the river for example with a decent number of potential users and good connections to the rest of the public transport chain. Schiedam Zuid and Lloydkwartier (Delfshaven) are examples of desired stopping points. The optional stopping points have less value then the desired stopping points, but can still be an addition to the public transport network. Pernis and Nassaukade are examples of optional stopping points which will be implemented from the start.

	North side of the River 
	South side of the River 

	Hoek van Holland
	obligated
	Maasvlakte Torline
	obligated

	Maaslandkering
	obligated*
	Maasvlakte Markweg
	desired

	Maassluis
	optional
	Landtong
	obligated*

	Vlaardingen Vulcaanhaven
	optional
	Europoort West
	optional

	Vlaardingen Buitenhaven
	optional
	Europoort Centrum
	optional

	Vijfsluizen
	optional
	Spijkenisse
	optional

	Schiedam Zuid
	desired
	Rozenburg
	optional

	Schiedam Wilhelminehaven
	optional
	Pernis
	optional

	Stadshavens / Keileweg
	optional
	Petroleumhaven
	optional

	Lloydkwartier / Delfshaven
	desired
	Waalhaven west
	optional

	Erasmusbrug
	obligated
	Waalhaven oost
	optional

	Oude Haven
	optional
	Charlois / Dokhaven
	optional

	Churchillplein
	optional
	Heijplaat / RDM
	obligated

	De Esch
	desired
	Katendrecht
	desired

	Rivium
	desired
	Hotel New York
	desired

	Capelle aan den IJssel
	optional
	Wilhelminaplein
	optional

	Krimpen aan den IJssel, IJsseldijk
	optional
	Nassaukade
	optional

	Krimpen aan den IJssel, Stormpolder
	desired
	Parkstad
	desired

	*obligation is for the summer period only
	
	Beverwaard
	desired


Table 4.1 All selected possible stopping points for the Stadsferry Line 1 (Stadsregio Rotterdam ,2008, Personenvervoer over water: Nieuwe Maas en omstreken, definitief programma van Eisen)
Out of these 37 possible stopping points, 15 points were chosen to be implemented in the final public transport over water route. The project was supposed to start at the beginning of 2010, but there were some delays and it might start in 2011 now. There is still a lot of uncertainty if the project will be implemented because of possible cut backs in income from the Stadsregio Rotterdam. If the project will be implemented it will start with the following 15 stopping points:

	North side of the river:
	 
	South side of the river:
	 

	Vlaardingen
	-->
	Pernis
	-->

	Schiedam Zuid
	-->
	Heijplaat/RDM
	-->

	Lloydkwartier
	-->
	Katendrecht
	-->

	 
	-->
	Wilhelminapier
	-->

	Leuvehaven
	-->
	Nassaukade
	-->

	De Esch Watertoren
	-->
	Station Zuid
	-->

	 
	-->
	Feyenoord Stadion
	-->

	Capelle Rivium
	-->
	Beverwaard
	-->

	Krimpen Stormpolder
	 
	 
	 


Table 4.2 Final Route of public transport over water in Rotterdam (RET,2008)
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Picture 4.1 Overview of the route of the new public transport over water in Rotterdam (own drawing based on RET, 2008)
Timetable
:
The Public transport over water from Vlaardingen-Stormpolder will be called “Stadsferry Line 1”. Within this Line there will be a distinction between an urban area, and a non-urban area (rural area). The urban area is defined as the area where a lot of people live within the city and has more demand for mobility. On Stadsfery Line 1 this will be from Lloydkwartier till Feyenoord Stadium. This means the area defined as non-urban will be from Vlaardingen – Heijplaat/RDM and from Capelle Rivium – Krimpen Stormpolder. The urban defined area can make longer use of the public transport over water then the non-urban area. For the weekend the opening times of the public transport over water will be shorter. 
	 
	Monday-Friday
	Saturday
	Sunday

	Within urban limits 
	6.30-0.00 o’clock
	7.00-0.00 o’clock 
	9.00-0.00 o’clock

	Outside urban limits
	6.30-21.00 o’clock
	9.00-21.00 o’clock 
	11.00-21.00 o’clock


Table 4.3 opening times Stadsferry Line 1 (RET, 2008)
The opening times aren’t the only difference between urban area and non-urban areas. The urban defined area will have a higher frequency of boats since there is expected to be more demand. As you can see in the table there is also a distinction made between day time and night/evening time. At around 06.30 rush hour starts and the exploiter will offer a higher frequency then in the evenings. Within urban areas this means that every 15 minutes a boat will moor. Outside urban areas this will be every 30 minutes. In the evenings this will be every 30 minutes for the urban defined area and 60 minutes for the non-urban defined area. For weekdays during the holidays the exploiter will still offer the normal frequency of every 15 minutes for the urban defined area and 30 minutes for the non-urban area. Saturday is a special day as you can see that within the urban area it will sail every 15 or 30 minutes depending it it’s crowded or not. The initial demand from the Stadsregio Rotterdam was every 20 minutes on Saturdays within urban areas. So with this 15/30 minutes frequency the exploiter will have to do more 15 minute shifts then 30 minutes to come to this average of 20 minutes.
	 
	Monday-Friday
	Saturday
	Sunday
	Evenings
	Holidays

	Time
	06.30-19.00
	9.00-19.00 
	11.00-19.00 
	19.00-0.00 
	06.30-19.00 

	Within urban areas
	15
	15/30
	30
	30
	15

	Outside urban areas
	30
	60
	60
	60
	30


Table 4.4 Frequency of boats at stopping points (RET, 2008)
Type of Boat
:
The RET is planning to buy ten boats for the public transport over water. For the exploitation of the route are nine ships needed. So there is one substitute boat, that can be used when a boat is broken for example. Each boat will have 80 sit places and space for maximum 50 bikes that can be placed on the racks on deck. The boat is well accessible for pedestrians, bikers, scooters, mopeds, wheelchairs, scoot mobiles and buggy’s. The boat is based on but not identical to the “Hamburg model” (the model that is used in Hamburg for the public transport over water there). This model is based on a fast mooring process. The boot will be pushed against the land by propulsion. Because of the lay-out of the ship and the broad gangway a fast getting off and boarding  process is possible. The difference with the Hamburg ships are that the ones that are going to be used in Rotterdam are a bit bigger and have a heavier engine. Under water the boat will be identical to that of Hamburg with a standard trunk form. The lay-out of the ship is different to that of Hamburg because of the high number of bikes the Rotterdam boats have to be able to carry. 

The length of the ship is 35 metres, the width 8 metres and the expected height 7/8 meters. The boat also has two thrusters of 370 kW and a bow propeller of 130 kW. The desired speed of the boat is 22 kilometre per hour. The Nieuwe Maas does have currents that can influence the speed of the boats. The currents can fluctuate between +5 kilometres per hour and -5 kilometres per hour. The maximum speed of the boat is 25 kilometres per hour. So when the currents are favourable the ship can easily get the 22 kilometres per hour speed, but when the currents are not favourable the ship will go at 20 kilometres per hour. With the creation of the timetable this is taken into account. The ships will never leave earlier then the time stated on the timetable. In most of the cases the ship will arrive before the published timetable to wait for published time of departure. The boats can be exploited by one person. A second employee will help people with boarding and getting of the boat during the mooring process and also during the trip. 

[image: image5]
Picture 4.2 Lay-out of the boat (RET, 2008)
For the exhaustion fumes there were also some demands made by the Stadsregio Rotterdam. They wanted the RET to make use of “clean boats” with strict restriction on exhaustion gasses (CO2 (=carbon dioxide), NoX (=nitrogen oxide)and S (=sulphur)). Normal Diesel has sulphur in it. With the burning of the diesel, the sulphur gets in the air as sulphur oxide. If this sulphur oxide dissolves in rain clouds you get sour rain which can change the pH value of the surface water an ground water. This sour rain is dangerous for humans, animals and the environment. Humans can get conditions to their lungs for example.
 The fuel used for the boats of public transport over water will be low-sulphur Diesel, which is better for people and environment.

4.2 Financial aspect: A theoretical exercise
The goal of the Stadsregio is to transport 2 million passengers a year. The tariffs for this public transport over water should be integrated into the other tariff system of the other public transport. The subsidies the third party gets for exploitation of this network will be the same as the rest of the public transport. The third party gets a so called “lump sum” (vast amount of money each year) to take care of this network. The Stadsregio thinks this subsidy will be about 10 million a year. The research from van der Vliet, 2008 (cited by van den Berg & Mingardo, 2008) also tells us that on average 60% of the costs for public transport is taken care of by the municipality.(This is an average though, the percentage can fluctuate between 70% and 20%). This would imply that the other 40% of the costs has to be collected by ticket sales. (10 million/60)*100= € 16.7 million total costs. €16.7 million - €10.0 million= €6.7 million to be collected by ticket sales.

The mooring places will cost about 1 million per mooring place. The Stadsregio will pay these investments. The creation of extra bike lanes, access roads and parking places will be costly as well and will be paid for by the municipality it is in. 

The following table shows the estimated number of users of the new public transport over water and the number of kilometres travelled.

	 
	2011
	2012
	2013

	% of potential used
	60%
	80%
	100%

	Number of users per day
	4.700
	6.250
	7800

	Number of users per year
	1.300.000
	1.740.000
	2.175.000

	Travellingkm. per day
	22.500
	30.200
	37.750

	Travellingkm. per year
	6.330.000
	8.440.000
	10.550.000


Table 4.5 Forecasts about public transport over water (the forecasts were based on the implementation in 2010 (RET, 2008))
According to the company 9292ov.nl the prices for making use of public transport in the Netherlands are on average 75 cents for getting in the public transport plus 12 cents per km travelled. In Rotterdam this tariff is 78 cents as base price plus 12 cents per km. This is the base tariff for all public transport in Rotterdam, the tariff for public transport over water is 75 cents for getting on board plus 18 cents per km
. To be able to make calculations for the income of the RET from ticket sales, we will make use of the base tariff of  75 cents plus 18 cents per km. If we combine this information with the forecasts of RET we get the following information for 2011 for example: 
Income from ticket sales=1.300.000*€0.75+6.330.000*€0.18= € 2.114.400

2012: income from ticket sales=1.740.000*€0.75+8.440.000*€0.18= € 2.824.200

2013: income from ticket sales=2.175.000*€0.75+10.550.000*€0.18= € 3.530.250

	 
	2011
	2012
	2013

	Forecasted income by ticket sales
	 €   2.114.400,00 
	 €     2.824.200,00 
	 € 3.530.250,00 

	Estimated ammount of costs
	 €   6.666.667,00 
	 €     6.666.667,00 
	 € 6.666.667,00 

	Surplus/deficit
	 €  4.552.267,00-
	 €    3.842.467,00-
	 € 3.136.417,00-


Table 4.6  Calculation of expected surplus/deficit (own calculation, based on EDBR, 2008 and RET, 2008)
As we can see the municipality can expect some deficits in the starting years of the public transport over water project. So the municipality can take into account these forecasted deficits and reserve some money to cover these losses. According to their own forecasts the public transport over water shouldn’t be able to cover their own part of the expenses (40%) in 2013, even with  the subsidy of 10 million a year from the municipality they still get (60%).

On a side note I have to mention that I took the estimated amount of costs as fixed, which would be a bit strange since they have many possible locations to expand the network, but since I didn’t read anything about this in the report I assumed the expansion of the network would take place after 2013 and so the costs stay fixed till 2013. If this would not be the case the estimated costs should be higher and maybe also the subsidies they receive to keep a hold on the 60/40% rule. 
Let’s make the calculation for the extremes that could happen, a public transport mode that covers 80% of own costs:  €10million=20% of the cost. (€10million/20)*100= €50million
€50 million – subsidy (€10 million) = 40 million to be collected with ticket sales. Then we get the following forecast:

	 
	2011
	2012
	2013

	Forecasted income by ticket sales
	€   2.114.400,00
	 €   2.824.200,00
	 € 3.530.250,00

	Estimated ammount of costs
	 € 40.000.000,00 
	 € 40.000.000,00 
	 € 40.000.000,00 

	Surplus/deficit
	€ 37.885.600,00-
	€ 37.175.800,00-
	€ 36.469.750,00-


Table 4.7 Calculated surplus/deficit from an extreme (own calculation, based on EDBR, 2008 and RET, 2008)
The other extreme is a public transport mode that covers 30% of own costs: €10million=70%. 
(€10 million/70)*100= €14.285.714,-
€14.285.714-€10.000.000= €4.285.714 to be collected with ticket sales. We get the forecast:

	 
	2011
	2012
	2013

	Forecasted income by ticket sales
	 €   2.114.400,00
	€     2.824.200,00
	 € 3.530.250,00

	Estimated ammount of costs
	 €   4.285.714,00 
	 €    4.285.714,00 
	 €  4.285.714,00 

	Surplus/deficit
	 €   2.171.314,00-
	 €   1.461.514,00- 
	 € 755.464,00- 


Table 4.8 Calculated surplus/deficit from an extreme (own calculation, based on EDBR, 2008 and RET, 2008)
Playing around a bit with the numbers shows that it is important to know what % the 10 million subsidy is in total costs  to make an accurate forecast of the earnings. 
We can also calculate the optimum percentage the 10 million could be in reflect of total costs. The forecasted amount of income by ticket sales in 3 years (2013) is €3.530.250,-. So in the perfect situation this €3.530.250,- would also be the estimated amount of costs. €10 million + €3.530.250,- = €13.530.250,-. This would be a percentage of  €10million/13.530.250,- = 73.91%. This would give the following situation: 
	 
	2011
	2012
	2013

	Forecasted income by ticket sales
	 €   2.114.400,00
	 €     2.824.200,00
	 € 3.530.250,00

	Estimated ammount of costs
	 €   3.530.250,00
	 €     3.530.250,00
	 € 3.530.250,00 

	Surplus/deficit
	 €  1.415.850,00-
	 €       706.050,00-
	 €                 -   


Table 4.9 Calculated surplus/deficit based on 57.45% subsidy(own calculation, based on EDBR, 2008 and RET, 2008)
Update February 2010:
The cost-effective percentage of public transport over water in Rotterdam will be about 20%
. Earlier we saw that the cost-effective percentage for public transport varies between 30% (bus) and 80% (metro) (van den Berg & Mingardo, 2008). This shows that the cost-effective percentage for public transport over water is rather low. This means that the municipality has to pay a lot of money since the public transport itself isn’t self-sustaining. If we use the same calculation method as earlier in this chapter we can see that 10 million € = 80%. (10 million €/80) * 100= 12.5 million €. 12.5 million € - 10 million € = 2.5 million € to be collected with ticket sales. 
	 
	2011
	2012
	2013

	Forecasted income by ticket sales
	€   2.114.400,00
	 €     2.824.200,00
	 € 3.530.250,00

	Estimated ammount of costs
	 €   2.500.000,00 
	 €    2 .500.000,00 
	 € 2.500.000,00 

	Surplus/deficit
	 €     385.600,00-
	 €       324.200,00
	 € 1.030.250,00  


Table 4.10 Calculated surplus/deficit based on 20% cost-effective ratio (own calculation, based on EDBR, 2008 and RET, 2008)
As we can see the calculations predict a (small) loss in 2011 and a profit in 2012 and 2013 when according to the RET the full potential of the public transport over water system will be utilized. So the municipality has to take these forecasts serious and reserve some money for the deficit that is expected in 2011. They could also make it a loan and get the RET to pay it back in 2012 and 2013 and the year after since then the Stadsferry is expected to make a  profit.  After 2013 an autonomous growth is expected of about two percent a year. And with more investments (for example in the park & ride areas) this percentage can be raised to six and a half percent a year (RET, 2008). 
Finally we could take a look at the break-even point. In other words: “How many people does the RET have to transport, so that their income will be equal to the total costs. Since the real figures weren’t given by the RET we’ll calculate it on the basis of the hypothetical calculations we made earlier in this chapter. This is the calculation for 2011. We start with dividing the number of travel kilometres  per year by the number of users per year to get the average travel kilometre per passenger per year = 6.330.000/1.300.000= 4.87 kilometre per passenger per year. The average income per passenger is then €0.75+€0.18*4.87= €1.63. From earlier calculations we saw that €2.5million has to be collected with ticket sales. So 2.500.000/1.63= 1.533.743 passengers to cover the costs exactly, so this is the break even point. If the RET attracts more people then this they start making profit per passenger. The number of passengers that will make use of the public transport over water can also be calculated. The number of working days a year = number of users a year / number of users per day = 1.300.000/4.700= 277 days per year. Number of users per day are 4.700 and when we say a year has 277 days we can calculate the expected number of users= 4.700*277= 1.301.900 expected passengers for 2011. So this is 1.533.743 – 1.301.900 = 231.843 passengers to few to cover the costs.


Now let’s calculate it for 2013, since this is the year the RET thinks that public transport over water will be mature and uses its full potential . Average kilometre per passenger per year= 10.550.000/2.175.000=4.85 kilometre per passenger per year. €0.75+€0.18*4.85= €1.62= average income per passenger. €2.5 million/ €1.62 = 1.543.210 passengers. Number of users per day is 7.800*277(number of days per year)= number of users per year= 2.160.600.  1.543.210 - 2.160.600 = a surplus of  617.390  passengers.

We can see that the expected average income per passenger remains as good as the same, so this must imply that more people are expected to make use of public transport over water within 2 years. Another interesting point is that the break-even point also remains about the same. This can be explained by the fact that we predicted the costs to be the same in these years and the average income per passenger also. 
4.3: SWOT-Analyse
	Strengths
	Weaknesses

	· Reaches places that are not good connected to current public transportation network
	· High investment costs (in relation to other forms of public transport it’s rather cheap, but we’re still talking about millions of Euro’s

	· Image of a "clean" (not heavy polluting) transport
	· It's dependent on the weather

	· Fits in the picture of Rotterdam as a "water" city
	· Still some uncertainty about the outcome

	Opportunities
	Threats

	· Possibility to expand the network even more
	· Not much experience in the city about transport over water in this size

	· Stimulate the use of more nature friendly fuel
	· Fuel not being as nature friendly as it seems

	· Coalition with Waterbus 
	· possible competition between Erasmus bridge and Krimpen aan de  IJssel


Table 4.11 SWOT-Analyse
The SWOT-analyses focuses on showing the strengths, weaknesses, opportunities and threats.

The strength of the new public transport over water is that this new mode of transport will be an asset to the current public transportation network, it will connect places that to the network that didn’t had any other mode of transport they could use before. You could think of places near the river, former nautical related industry areas, that got a new use like housing of people or other companies that establish there, but since these areas have been left aside for a long time the connection with the public transport network has never been made. Another strength is the clean image transport over water has. People think that boats are less polluting then other modes of transport, but this is not true since most boats still make use of very polluting diesel oil. Another strength related to this transport over water is that this picture fits in the image of Rotterdam that it wants to create for itself: A “green” city with water related activities. (Rotterdam wants to get rid of the polluted image they have: an industrial city with a lot of pollution.) Examples of this are the harbour that Rotterdam has, nautical museum, World Port Experience and the SS Rotterdam.
The weakness of this project is, first of all that it’s really expensive, a lot of investments from the municipality are necessary to create this project. Docks have to be made so the boats can moor, access roads to these mooring points have to be build, parking places for bikes and cars have to be build and the boats that will sail the route have to be bought. A second weakness is the dependence on weather, if the weather is bad people could stay away from the boat and take alternative modes. The weather could also influence the timetable of the boats, with a lot of wind the boats could be slower for example and not be there on time or with extreme weather not sail at all. Last weakness is the uncertainty about the outcome of the project. A lot of money is invested in the project, but there are no guarantees that the project will succeed. Maybe the public transport over water will not attract enough visitors to collect enough money for the company to make profit. This might result in deficits which maybe the municipality has to pay for in the end (next to the subsidy they already give). 

Of course there are also opportunities for the public transport over water. If the introduction is a success and a lot of people make use of this mode of transport, the number of stopping points could increase to increase and improve the network. If we take a look at the threats we should use opportunities to face the threats. First threat is that Rotterdam has not much experience with public transport over water in the size they want to implement it now. An opportunity to face this threat could be to look at other cities that already have public transport over water in this big size and ask them for advice and make use of their knowledge to implement it in Rotterdam and learn form the things they did wrong in their own city. Second threat is the fuel not being as nature friendly as it seems, since still most boats use the very polluting diesel oil. This could be countered with the opportunity to stimulate the use of the newest and cleanest fuel for ships. Since very polluting fuel could create less support from society for this project. Last threat is the possible competition between the Waterbus and the public transport over water Rotterdam since both companies sail a part of their route on the same area. The area that could be a possible competition area would be between Erasmus bridge and Krimpen aan de IJssel, since this is the area where both companies sail. The only 2 landing points from waterbus are Erasmus bridge (Willemskade) and Krimpen aan de IJssel. The public transport over water in Rotterdam has more landing points between these 2 points, so it looks like it won’t be a real competition since people that need directly to Rotterdam will take the waterbus since it’s faster and doesn’t stop at any other points and the people that have to go somewhere between these 2 points will take the public transport over water.  
4.4: Cost Benefit analyses Stadsregio Rotterdam
	Benefits
	Costs

	Yearly subsidy
	€       10.000.000
	Staff
	 

	Once-only Subsidy
	€         4.000.000 
	Maintenance
	 

	Forecasted amount of ticket sales (in 2013
	€         3.530.250
	Devaluation of boats
	 

	since then is expected for the project to be viable)
	
	 Fuel for boats
	 

	Total
	€       17.530.250
	Total
	 


Table 4.12 Cost Benefit analyses RET 
First of all I would like to say, that I also tried to make a cost benefit analyses for the RET. The benefits are known as in a yearly subsidy from the Stadsregio Rotterdam, a once-only subsidy from the Stadsregio Rotterdam and the forecasted ticket sales. The amount of money involved with these income categories is also known or estimated. From the current information we can predict the benefits from a normal year when the public transport over water reached maturity. The cover the start-up costs a once-only subsidy was given of  4 million €. Subsidy will be 10 million € a year (Snel Weg Over Water, 2008) and on the basis of the forecasts on number of passenger and passenger kilometres (Stadsregio Rotterdam and RET samen op weg naar succes, 2008)  we calculated the estimated income from ticket sales, based on the tariff 75 cents per ride plus 18 cents per km (www.stadsregio.info, November 2009) (Vermeulen, 2010).

From the costs is known that they are embodied by the 4 categories: staff, maintenance, fuel and the devaluation of the ships
. RET didn’t want to give any information about the height of the costs, because of the temporary postponement of the introduction of public transport over water in Rotterdam. So the Cost benefit analyses can’t be completed. Because most of the information is known (cost categories, income categories and income numbers) I decided to leave the analyses in this report, but not use it to make any conclusions.
For the Stadsregio Rotterdam all categories and income or known and the cost benefit analyses can be completed. First benefit is that the public transport network will increase. People will have more choice in what transport mode to use to get from A to B. This will relieve some pressure from the other modes of transport, since the number of people can be spread over more modes of transport. This can also be handy when one mode of transport suffers from unforeseen circumstances for example. People will have an alternative mode of transport to get to their destination. A second benefit is the better accessibility of some areas. 
At the moment a lot of former harbour areas are suffering from poor accessibility. Public 

	Benefits
	costs

	Improvement of the public transport network
	A once-only start Subsidy

	 4 million €

	Better accessibility for some areas, especially old harbour areas
	Yearly subsidy for exploitation costs
	10million €

	Chance to improve Rotterdam's image
	Building of pontoons

	17million €

	Stimulates development at riverside
	Building of access roads for pedestrians, bikes and cars + building of parking places
	 8 million €

	Actractivity of the city increases
	Remaining infrastructure costs

	5-10

million €

	Will increase Rotterdam's knowledge
	 Total costs (for the First year)

	40 million €


Table 4.13 Cost Benefit analyses Stadsregio Rotterdam (EDBR, 2008; Hakman, 2009; van der Blij, 2010)

transport over water can greatly improve the accessibility of these areas or can even attract more people or companies to these areas. Another benefit is the image of Rotterdam could improve from this project. According to most people Rotterdam still has an image of an old industrial city with a lot of pollution. With some effort Rotterdam could strive to change this image and change it into a water friendly city. Rotterdam already has a lot of affinity with water since it is connected to the sea by the Maas. Also the nautical museum, World Port Experience and the SS Rotterdam are all water related attractions. And public transport over water is not implemented in many cities yet so it would give Rotterdam an edge. Transport over water also has a “clean” image, since most people can’t see the pollution of it. This is an important improvement point since most of the boats sail on diesel oil and are more polluting then the busses in the city that drive on earth gas. A fourth point of benefit is the attractivity of the city because of the new public transport over water. It can be seen as a new attraction for the city. Another point is the development on riversides. Because of the improved accessibility some areas get more attractive for people to live in or companies to locate on. People love living on a spot with view on the water. And companies like to be well connected for their employees and customers. This can create rising prices of land for these areas, and so value is created which the municipality can benefit from if it’s sold to these groups. Last benefit  there is, is that Rotterdam will increase their knowledge of public transport over water. They already learned from cities that are already have it, but Rotterdam can use this information and improve their own public transport. If all goes well and Rotterdam created a good public water transport network, this information can be used to help other cities that might also want to implement it. And Rotterdam can charge other cities for this information of course. 

The implementation of public transport over water is a costly matter. The first cost is the once-only subsidy the Stadsregio gave to the RET of 4 million €. According to my interpretation this 4 million € was first seen as the yearly subsidy the RET would get. But after some more calculations Stadsregio found out it would be more expensive and let this 4 million € be a once-only subsidy. The second cost is the subsidy the Stadsregio Rotterdam will have to give to the provider each year. The costs for this are €10 million each year. A third cost is the building of new pontons. The costs are estimated on €1 million per pontoon. Since 2 pontoons are already build at Erasmus bridge and Heijplaat, there are 13 pontoons left to be build. This will cost the Stadsregio Rotterdam €13 million. Cost estimations about the pontoons are adjusted to 17 million € for the 13 new pontoons. A pontoon isn’t just a mooring place for a boat that sails the route, but it’s also a place where people have to wait for the boat and a place were people can see how long it will take before the next boat will come. It’s important to make this pontoons comfortable else it will drive away possible costumers. Nobody likes to wait in the rain for example, so a little waiting house has to be build. Another cost is the creation of access roads for pedestrians, bikers and cars.. A last point of costs is the creation of parking facilities next to the pontoons. The total costs of the access roads together with the park & ride areas are estimated on 8 million Euro. This leaves the costs for remaining infrastructure for about 5-10 million €.
If we look at the costs we see that the first year is a costly year. The investments will be made to build the pontoons, access roads, parking facilities and remaining infrastructure. After that the costs are only €10million a year, unless new stopping points are added to the schedule and new investments have to be made. Most benefits are non-financial and are benefits for the whole city. Still some benefits are indirect still financial. The knowledge Rotterdam will gather can be sold to other cities. The increase in land prices will flow back into the municipal treasury. The new image and atractivity of the city will hopefully lure more tourists to Rotterdam which will spend money in the Rotterdam economy, which will lead to an increase in tax income. In my eyes the benefits outweigh the costs, so the project should be implemented. This doesn’t mean the project of public transport over water would be free of risk. Like with all other projects the outcome is based on the accuracy of forecasts and estimations. 
Chapter 5: Conclusion

5.1 Update May 2010:
At the time of writing the process of introducing public transport over water is still going. Because of this the report isn’t complete when this will be read over a couple of years. Now I will put some interesting questions with answers about public transport over water that didn’t find a spot in this thesis yet but might still be interesting. One of the questions that comes to mind is if anything is known yet about when new landing points will be added in the roundtrip. The answer is that there are no plans to increase the number of 15 landing points yet (Van der Blij, 2010). Another interesting question might be which party is going to take care of the public transport over water under the supervision of the RET. The tender still has to take place and won’t be revealed before the end of the year 2010 (van der Blij, 2010).
Another striking fact is that Spijkenisse isn’t included in the roundtrip. Since one of the recommendations of the EDBR research was to include Spijkenisse from the start, to absorb a number of travellers, because of road works on the A15. The defence of the Stadsregio for this fact is that the demand for mobility is not that high, and the costs are. This would result in a low cost-effective area. But further research is done about this (van der Blij, 2010). Another question you might have is who is going to pay for the deficits if the project might fail. The answer to this is that the risk is almost completely for the Stadsregio Rotterdam (van der Blij, 2010). There was also a lot of speculation about the height of the tariff for public transport over water. First thing Stadsregio Rotterdam said about the height of the tariff was that it would be higher then the standard public transport tariff in Rotterdam (standard tariff is 78 cents base tariff plus 12 cents per km) (van der Blij, 2010). Because of the postponement of public transport over water in Rotterdam (which I will explain soon) the RET, refused to give any information about the possible tariffs (phone call to RET, 2010). in one of the commission meeting reports Stadsregio Rotterdam makes public that the tariff will be 75 cents base tariff plus 18 cents per km. (www.stadsregio.info, accessed in November,2009) (Vermeulen, 2010). About the launch of the Stadsferry is also a lot of uncertainty. When the project started it was planned to start in 2010. Stadsregio Rotterdam later planned to introduce the Stadsferry in March 2011, which was made public in a report of a meeting (Stadsregio Rotterdam, 2010).
And after that in May 2010, it was made public that the launching of the Stadsferry was temporarily postponed because of possible cut backs from the central government (http://www.rotterdaminfo.nl/ (accessed in May, 2010)).

The Stadsferry is still not in use. In the Netherlands there was research done by the municipality about possible cut backs in government expenses because of the financial crisis.   Because of the fall of the parliament the results of these possible cut backs are presented faster then expected. One of these possible cut backs is a 20% cut back on payments for mobility and accessibility from the central government to decentralized governments (like the Stadsregio Rotterdam). For the Stadsregio Rotterdam this is a structural amount of 60 million €. The uncertainty that was created because of these new plans together with the ambition of the Stadsregio to invest the (remaining) money wisely, created a period of self-reflection. The Stadsregio Rotterdam has to reconsider the new plans, where they not yet committed themselves to financial payments. Public transport over water is one of these projects. Because of this on 7 April 2010 the board of directors decided that no financial obligations can be contracted for the implementation of public transport over water. When more information is known about what cut backs the new parliament will choose and how this will affect the Stadsregio, a new decision will be made (Vermeulen, 2010)
5.2: Conclusion

In this chapter I have to give an answer to the sub questions and by doing this give an answer on the main question. I will start with an answer to the first sub-question:

“Does the number of landing points and the length of the network of transport over water influence the economic viability of the project?”

I would like to start with saying that every form of public transport is dependant on subsidies to be self-sustaining. Some forms of public transport need more subsidies then others. This percentage the subsidy is in respect to the total costs of the public transport normally lays between 20 percent subsidy of total  costs for the metro and 70 percent subsidy of total costs for the buss (Van den Berg & Mingardo, 2008). This are the exploitation costs, not the costs for creating infrastructure. We saw that public transport over water has a subsidy ratio of 80 percent. This means that they can only collect 20 percent of total costs themselves in the form of ticket sales. This percentage even lays under the margin that was described in the research of Van den Berg & Mingardo, 2008. So this percentage can be qualified as low. In another research from the Stadsregio (Stadsregio Rotterdam, 2009)  we saw that they also calculated percentages for possible expansions of the current route. And most of these percentages were lower then 20 percent even and would even demand more subsidy from the municipality. So these expansions were aborted for now.


The route that will be implemented at the start has 15 stopping points and the length from Vlaardingen to Krimpen aan de IJssel. For this route a subsidy of 10 million € a year will be given. If the network is expanded, this subsidy will have to increase to keep up with the rising costs. And this rise in costs will even be higher then a linear rise, since the percentage of subsidy was estimated higher for these expansions. So we can say that the length of the network and the number of stopping points has a negative influence in the economic viability of the project, since more stopping points and network will make the costs rise. On the other hand you can say that if you make the network to small people can’t make use of it’s full potential because you can’t travel far with it. And if the network is to small it might not be an addition to the current public transport network, and a waste of the tax payers’ money.
“What are the costs and benefits for the Stadsregio Rotterdam”
We saw that the implementation of a project of this size is a costly matter. In Chapter four we saw that the Stadsregio Rotterdam has to pay 10 million € a year to cover the exploitation costs. 26 million € from the infrastructure costs (building of pontoons, parking places near pontoons, and access roads of the pontoons) and 4 million € as a once-only subsidy to cover the starting costs. So in the first year this will cost the Stadsregio 40 million €. In the years after the infrastructure costs will be paid and only 10 million € a year will have to be paid to take care of the exploitation costs. If you compare the infrastructure costs of public transport over water with the infrastructure costs of metro’s or trains, the public transport over water‘s infrastructure costs are rather low, which is an advantage in comparison to the train or metro.

The advantages of the Stadsregio Rotterdam are mostly non financial or indirect financial. First of all this will be an improvement of the public transport network. People have more options what transport mode to take and can get to more places. The second improvement is the better accessibility of some areas. Especially former harbour areas have no good connection to the public transport network and public transport over water will connect these locations to the entire network. The third advantage is that this is a chance for Rotterdam to improve it’s image to a more natural friendly and “water” city. The fourth advantage is that the better accessibility will stimulate development along the riverside. The fifth advantage is that the attractivity of the city will increase, because of the better public transport network and a relatively new mode of transport which can be seen as an attraction itself. The last advantage is that it will increase Rotterdam’s knowledge of public transport over water.
In what sense can these advantages be translated to financial income for the Stadsregio Rotterdam or Rotterdam. First of all the better accessibility will increase the land value of property along the river which the municipality can sell for higher values now, which creates higher income for them. The increase in tourism will cause more income for the economy in the city (people will stay at hotels, will eat at the restaurants, drink at the bars etc.). The municipality will get a portion of this increase in sales in the form of taxes. Last indirect financial advantage is the knowledge Rotterdam will acquire from the introduction of public transport over water. Rotterdam can sell this information to other cities that might want to introduce this, which also creates an income.
Main Question: “What are the factors that make transport over water economically feasible for a city”

As we have seen public transport over water is a mode of transport that needs a lot of subsidy to be financially sustainable. The more stopping points there are the more expensive it will get. Public transport should also be seen as an addition to the public transport network, but shouldn’t be the only mode of transport. This has to do with the area it can supply with public transport is bounded by the river (and doesn’t supply areas not close to the river). And last of all there has to be commitment from the municipality to make public transport over water a success, since a lot of effort has to be put in and sacrifices in the form of high subsidies that have to be made. 

So if we make a summary of the factors that make it feasible it would be the following. First of all the public transport over water has to complement the rest of the public transport network. This means that the public transport over water has to add value to the public transport network. In other words public transport over water has to connect areas to the rest of the public transport network that are not yet well connected to it. If the public transport over water would only connect the same areas that are already well connected to the rest of the public transport network no value will be added. This would be a waste of the tax payers’ money. Another aspect here is that the public transport over water should be well connected to the rest of the network. This would increase the distance people can travel with it and the number of people making use of it. Summarising this point we can say that public transport over water needs to connect new areas to the network but also has to be well connected to the rest of the public transport. A second point is the population density. As we saw earlier in this research the subsidy percentage is about 80% for public transport over water in Rotterdam. This is rather high for a public transport mode. We then have to take in mind that Rotterdam is a densely populated area and even in this densely populated area the subsidy percentage is 80%. This would imply that in non dense areas this percentage of subsidy would be even higher and this would not be feasible. As we saw in the research from the RET, extensions of the round trip in east or west direction would increase the subsidy percentage (Stadsregio Rotterdam, 2009). And Rotterdam already took this 80% subsidy as a maximum. The last factor that make public transport over water feasible is commitment from the municipality. If there is no broad social bases and no willingness to invest in a project like this by the municipality it will fail since the public transport over water is really dependant on the municipality in the form of investments in infrastructure and subsidies to cover a part of the exploitation costs.
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