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The reason for choosing this subject is because existing theories about this subject are focused on metro/tram/bus based Park and Ride (P+R). The effects of train based P+R facilities have not received much attention. We have tried to combine existing theories about P+R policies with new quantitative data gathered trough counting and surveys. During the research we have learned a lot about P+R users, the reason of use, reaction to changes and the wants of these users. Besides, we have seen that it is very important to be aware of the effects for the different stakeholders.
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Executive Summary 
Park and Ride (P+R) can be defined as those parking facilities located nearby a public transport terminal specifically dedicated to the public transport users (Mingardo, 2008). P+R facilities are meant to improve the accessibility of urban areas and therefore can be considered as positive effects for the society. However, several academic literature indicate that P+R facilities have negative side effects.
This research aims to answer the following question: “what are the effects of train based Park and Ride for the different stakeholders?”. To answer this question fifteen P+R locations on the Rotterdam-Utrecht route were selected. On these P+R facilities, users are counted whereby a distinction is made between train users and non train users. The non train users can be seen as improper users  for the NS, because they only park their car without using the train services. Beside the (non-)train users a distinction is made between paid and free parking facilities and the importance of the station for the NS with regard to the frequency of trains per hour.

The P+R facilities have several and in general positive effects for the NS. Users are attracted from other transport modes or are prepared to combine their trip with the train for the second part. However, P+R facilities can also attract improper users. If a station attracts a lot of improper users, the NS is basically investing in a parking that is not beneficial for them because there is no revenue (unless the P+R is paid parking). An important issue in order to improve the use of P+R facilities might be neat, clean and safe facilities. These factors are considered as important among the surveyed P+R users. The more a P+R facility fits with a users quality requirements, the better it will stimulate the use of these facilities. Another observation that is made in the surveyed P+R facilities is that people demand for more place. 

For local public transport companies the P+R has a negative or no effect. If public transport companies lose customers to the NS, this will lead to a loss in their revenue and probably will influence their business (investments etcetera). This might effect accessibility in the future if it leads to a lack in investment.
The local government is not always positively effected by P+R facilities, the abstraction from public transport and bike is not the effect that is desired and can lead to unwanted situations. Abstraction from public transport and bike towards car means more pollution, demand for parking space, possibly congestion and so on. Even in the situation of a price introduction it is seen that a lot of users park their car in the neighbourhood, which is an unwanted effect.
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1.
Introduction

The Nederlandse Spoorwegen (NS), the biggest Dutch railway company, is investing heavily in P+R facilities close to their stations; in 2009 they have approximately 90 P+R facilities
. However, is it beneficial for the NS to invest huge amounts of money in P+R facilities? Do people use the facilities just as a place to park their car, or do they also use the trains for the second part of their trip? Next to the NS there are plenty of other stakeholders involved. For example: commuters who used the public transport before the presence of the P+R are switching their way of transport from bus to car or vice versa. What are the consequences for those bus companies? Also local governments have to deal with congestion problems, and are looking for the best way to solve these problems.

In general, P+R is seen as an useful tool to reduce traffic congestion. However, does it always lead to a reduction in transport intensity? Besides the positive effects this tool has negative effects too. Instead of the main goal, reducing congestion or  traffic intensity, it can also lead to an increase in traffic. Therefore, it is important to understand what the side effects are, and even more important what the consequences of these effects are. 



1.1
Objectives

The purpose of this thesis is to add additional knowledge to the existing theory of P+R in general and to the theory of train based Park and Ride in particular. So far, existing theories have focused on bus based P+R in the UK (Parkhurst 2000; Ison & Wall 2002; Meek 2009) and metro/tram/bus based Park and Ride in the Netherlands (Mingardo, 2008). The effects of train based P+R facilities however have not received much attention. We try to combine existing theories about P+R policies with new quantitative data gathered trough surveys and counting. 

This thesis in mainly based on the effects of P+R facilities for the NS. Furthermore it is interesting to measure the effects for all other involved stakeholders (e.g. local governments and bus companies).  

Hence, this research has two objectives:

1) Measuring the effects of train-based P+R in the Rotterdam – Utrecht area.

2) Formulating recommendations for stakeholders in order to set up a successful P+R policy.

1.2
Research Question
The main research question for this thesis is

What are the effects of train based Park and Ride for the different stakeholders?
With different stakeholders we mean the NS, local (and regional)  public transport companies and the local governments.

For this research the Rotterdam – Utrecht route has been selected. On this route fifteen P+R facilities are selected: Vlaardingen Oost, Utrecht Terwijde, Capelle schollevaar,  Nieuwerkerk a/d IJssel, Den Dolder, Utrecht Overvecht, Vleuten, Rotterdam Centraal, Utrecht Lunetten, Bilthoven, Rotterdam Lombardijen, Gouda, Woerden, Schiedam Centrum and Utrecht Centraal. These P+R vary from small (<100 parking spaces) to large (>200 parking spaces) and are located in both small towns and large cities.

1.3
Methods
The purpose of this thesis will be reached through a quantitative research. To analyze the effects of P+R, fifteen P+R facilities on the Rotterdam Centraal – Utrecht Centraal route are selected and analyzed. To gain quantitative data, the car users are counted when they parked their car on the P+R facility. A distinction is made between users who walked to the train or to other destinations such as bus and offices. In this way it makes clear who of the P+R users is a proper train user or just use the facility as a parking lot without using the train.

The counting took place on different days during the month May 2009 in the morning hours (07:00 – 09:00) when the biggest share of the commuters went to their jobs. The counted P+R facilities are marked yellow in Figure 1.1.
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Figure 1.1: Counted P+R facilities on the Utrecht – Rotterdam route

Based on the counting at the P+R facilities, two locations (Woerden and Overvecht) are selected, whereby the users of the P+R facilities are interviewed. These locations are marked with a black circle. The surveys (Appendix A) are taken at different working days (Monday, Wednesday and Friday) during the week, in June 2009. At the P+R location of Woerden, 100 surveys were taken during two days. In Utrecht Overvecht 63 surveys were taken also in two days.

2.
Theoretical Part

The history of Park and Ride comes from the fifties. The explosive economic growth increased the accessibility problems in and around the city centre. Since 1965, the car is the most dominant means of transport. In the period of 1960-1995 the increase in car kilometres was 130 billion (Steg, 1997). Back in the sixties the car was only used for business, while nowadays the car is used for more purposes (e.g. leisure). A problem that arises due to the increase of car use is congestion. Therefore policies towards increasing the accessibility in and around city centres is very popular. One of these policies, introduced as a solution for these accessibility problems, is P+R. Cars are being parked outside the city centre (Park) and commuters travel the last part of their trip to their final destination by public transport (Ride). 

In the Netherlands P+R was introduced by the ANWB, the NS and the national government in 1977 (CROW, 2004). The reason for introducing P+R was due to several negative consequences of expanding car use. Park and Ride was a measure to limit car use.



2.1
What is Park and Ride?

Park and Ride can be defined as those parking facilities located nearby a public transport terminal specifically dedicated to the public transport users (Mingardo, 2008).

The main goals of P+R facilities are (Mingardo, 2009):

· Improving the accessibility of- and the viability in the city through a decrease in congestion and negative environmental effects in the city center.

· Improving public transport through extra use in the city center.

· Stimulating the local economy (an indirect effect of improved accessibility).

· Urban growth without creating extra parking facilities in the city center.

Using P+R facilities has a lot of advantages for car users. They don’t have to wait any longer in traffic jams and finding a parking place does not take a lot of effort. The combined trip is usually also cheaper, because travellers don’t have to pay the full amount for parking in the city center. In particular for those who have to pay for the parking place in the city center. For the city center, P+R is a solution to solve congestion problems and get rid of the nuisance of parked cars. This makes the city center better accessible and an attractive place to visit. 

However, travelling with public transport and especially switching modes means that the car user is less independent and has less control. Besides, it makes the trip more complex and insecure. Usually the car user is not willing to leave the car and continues the last part of the trip with public transport. 

One can make a distinction between three kinds of P+R (Mingardo, 2008)

· P+R with an origin function: travellers are intercepted at the beginning of their trip

· P+R with a destination function: travellers are intercepted just before they reach their final destination  

· P+R with a field function: travellers are intercepted somewhere along their trip between the origin and the destination.

Park and Ride facilities which are located ‘out-of-town’ usually have a destination function while P+R facilities located close to a main public transport terminal in (sub-)urban locations have an origin or field function (Mingardo, 2008). 
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Figure 2.1: P+R facilities according to the kind of traffic they are supposed to intercept. Source: Mingardo, G., (2008)
The three types of P+R mentioned in Figure 2.1 might lead to an increase of the total parking supply. Eventually this will lead to an increase in car use at the metropolitan level. This shows that P+R facilities can increase the number of travellers with a car. 

It is questionable whether the increase in the total parking supply will result in achieving the main goals of P+R policies: improving the accessibility of the city, improving the viability of the city and stimulating the local economy.

To achieve the first two goals it is important that the urban P+R policy is linked to a form of restrictive parking in the city, mainly for two reasons. The first is that P+R facilities can generate additional traffic (Mingardo, 2009). Secondly, there is a chance that the cars intercepted by the P+R will be replaced by other cars. To stimulate the urban economy it is important that a P+R offers more people the opportunity to reach the inner city without this being an extra burden to the general accessibility and viability of the city (Mingardo, 2009).
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Figure 2.2: Development pattern of urban parking policy. Source: Mingardo & Warnar 2008 from Mingardo 2009
In Figure 2.2, Mingardo (2009) discussed the parking development policies for local governments. These phases are important to introduce paid parking for P+R facilities, due to the fact that many P+R facilities are still located in free parking areas. To prevent a shift from the P+R facility to nearby free parking zones, paid parking has to be introduced in the surrounding area. The P+R facilities are in the third phase, hence extension of the paid parking zone have to be done in advance before introducing a price. 
2.2
What are the effects of Park and Ride?

P+R facilities are meant to improve the accessibility of urban areas and therefore can be considered as positive effects for the society. However, several academic literature indicate that P+R facilities have negative side effects. Parkhurst describes four effects (unintended effects) of P+R which had not been intended by implementing the policy (Parkhurst, 2000):

1. Lack of evidence for traffic reduction. It was not possible to demonstrate that park and ride resulted in a net reduction in urban congestion ‘downstream’ of the sites. The possible implication was that suppressed demand had refilled the road space made available by car trips being intercepted at park and ride sites.

2. Abstraction from modes other than car. Not all park and ride users drove cars to the city centers prior to the provision of the facilities, partly because a proportion of users had switched mode from public-transport services. The implication was that these people were using their cars more to reach the park and ride sites (although in some cases, where the park and ride service passed close to residential areas, some users were noted walking to park and ride services instead of accessing local public transport services).

3. Trip generation. Some extra journeys were made to the city centers via park and ride sites. As in the case of abstracted trips, the suspected mechanism was that introducing park and ride had lowered the generalised cost of travel.

4. Increased car dependence. It was argued that the three previous effects might add up to an overall increase in car travel, and that providing subsidies for motorists to park at the edge of the urban area might encourage car use in the surrounding hinterland and contribute to residential dispersion.

The presence of these negative effects, may lead to a net increase in traffic volumes due to P+R facilities rather than a reduction. Usually, the number of saved car-km from the P+R to the inner city, is more than compensated by the increase in car-km travelled to reach the P+R facilities by those users that switched from public transport and those that were previously travelling. From the three types of P+R, a net increase in the total parking supply is observable and this will eventually lead to an increase in car use at the metropolitan level (Parkhurst, 2000 in Mingardo, 2008).

2.3
Decoupling

From the main policy goals of P+R: improving the accessibility of the city, improving the viability of the city and stimulating the local economy one can derive two indicators (economic growth & traffic growth) to analyze the effects of P+R facilities. Mingardo (2008) has analyzed the effects of P+R on these indicators on the urban, suburban and metropolitan level. He refers to policies that contribute to reducing the transport intensity of activities whilst at the same time maintaining economic growth as decoupling.

It is important to make a distinction between relative and absolute decoupling. Relative decoupling means that economic growth is accompanied with lower growth in environmental pressures while with absolute decoupling environmental pressures are absolutely decreasing also in a growing economy. Considering E as an indicator for economic growth and T as an indicator of traffic growth four scenarios are possible:

· T>E, T>0 en E>0: relative coupling ( traffic is growing more than the economy).

· T>E, T>0 en E≤0: absolute coupling ( traffic is growing in a declining or stable economy).

· T<E, T≥0 en E>0: relative decoupling ( traffic is growing less than the economy).

· T<E, T<0 en E ≥0: absolute decoupling (traffic is decreasing in a growing or stable economy).

Analyzing the effects regarding the transport intensity, P+R facilities lead to an increase of the transport intensity and car dependence, due to their unintended effects.  

· Urban level: P+R facilities lead to an unchanged transport intensity, new drivers will replace the drivers intercepted by P+R facilities. 

· Suburban level: P+R facilities lead to an increased transport intensity, due to the unintended effects and to the fact that P+R facilities represent usually a net increase in the overall parking capacity of the area. 

· Metropolitan level: P+R facilities lead to an increase of the transport intensity in the suburban areas, while leaving unchanged situation in the city center. 

From an economic point of view a distinction can be made between urban, suburban and metropolitan level:

Urban level: 

P+R schemes contribute to economic growth, assuming that most of the trips involve some kind of economic activities such as shopping, leisure or business. There will be economic growth only if the P+R facilities attracts new visitors or business to the city. 

Suburban level: 

· P+R can have negative influence on economic activities since the suburb looses (part of) those economic activities that now take place in the city.

· The new activities that are now taking place in the city could either have previously been taking place in other cities or be just new activities. 

This will only happen if some of the unintended effects take place. If this is not the case, there will be no change in both economic and traffic terms at suburban level.

Metropolitan level:

The sum of the increased activity in the urban area and the decreased economic activity in the suburban area. It is difficult to say whether this is a zero sum game or not, we argue that the main economic effect of P+R schemes at metropolitan level is a redistribution of activities rather than a net increase. 

To summarize, P+R leads on the different levels to:

Urban level: relative decoupling. 

Suburban level: absolute coupling.

Metropolitan level: relative decoupling only if the growth in economic activities at urban level is larger than the growth in traffic at suburban level. 

P+R facilities contribute to the economic growth of the final destination but this achievement is detrimental to the rest of the metropolitan area. That is a reason why P+R policies should be considered as a regional matter.
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Table 2.1: Possible effects of out-of-town P+R facilities at urban, suburban and metropolitan level. Source: Mingardo, 2008
2.4
Generalized Transport Costs and Park and Ride
The use of P+R facilities can be explained using the concept of generalized transport costs (GTC). The generalized transport costs for using P+R facilities are the monetary and non-monetary costs related to the use of these facilities. On the basis of the GTC, one can see whether using a P+R facility is attractive or not. Using P+R facilities, considering the GTC, could be attractive for car users for the following reasons (Crow, 2004):

· Lack of parking facilities final destination. A long search is needed to find a place to park the car, and most of the time a longer distance (non monetary costs).
· Higher parking fee at the final destination, which makes parking the car at the P+R cheaper (monetary costs).
· Congestion on the route to the final destination, which makes the process of switching modes quicker, despite the extra transition (non monetary costs).
· Lack of public transport at the origin of the trip, which makes travelling the whole trip with public transport an undesirable alternative (non monetary costs).
Hereby it is also important to consider the switching costs ‘C’ and are related to discomfort (non monetary costs). Since it is more advantageous to travel the first part of the trip (non-urban) by car and the second part of the trip by public transport, P+R would be the optimal solution for commuters since in both ways it is a win-win situation. 

However this is not the case, due to the switching costs ‘C’. The switching costs are related to the non monetary costs which occur due to  the use of the P+R. The switching costs can be influenced by many factors. Some examples are distance parking place and public transport facility, weather, hygiene, presence of shops or other facilities etcetera. These factors are personal and therefore differ for each person.

Figure 2.3 shows how the costs for using P+R will split with costs related to using the car and costs related to using public transport. The figure illustrates well the importance of the switching costs ‘C’.  In Situation 1 only the car is used for the whole trip, the GTC related to this trip are the GTC of using the car. These costs include for instance fuel, congestion, travel time etcetera. Situation 3 shows exactly the same but for public transport, these costs include for instance ticket, accessibility, delays etcetera. Situation 2 shows how the costs would be split if the trip would be combined, when P+R is used. For the first part of the trip these include the costs related to car use, for the second part of the trip these include costs related to the use of public transport. Besides these costs, the use of a P+R involves switching costs.
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Figure 2.3: Generalized transport costs


Table 2.2 gives an overview of the components of the GTC, the monetary and non-monetary costs. It makes a distinction between these costs related to the use of car, public transport and P+R. The total costs for using the P+R include the costs related to the use of car and public transport, because both transport modes are used to reach the final destination. Besides these costs, the switching costs, which were discussed previously, are quite important.
	 
	Monetary costs
	Non-Monetary costs

	Car
	Fuel
	Time

	 
	Parking fee
	Experience

	 
	Maintenance       
	Parking problems

	 
	 
	Congestion

	Public transport
	Ticket
	Time

	 
	 
	Experience

	 
	 
	Delays/reliability

	 
	 
	Accessibility

	
	
	Accessibility of information

	P+R
	Fuel
	Switching costs

	 
	Ticket PT
	Delays/reliability

	 
	Parking fee
	Experience

	 
	Maintenance
	Parking problems

	 
	 
	Total travel time

	 
	 
	Accessibility

Time


Table 2.2: Overview components of the GTC 

In general using the P+R involves all costs related to car and public transport. The only difference is that in this case one pays less. For example, instead of fuel costs for the whole distance (origin-destination) one has only fuel costs for the first part of the trip, whereby the car is used to reach the P+R facility.

There are also quality requirements a P+R facility should comply. These quality requirements can be divided into five groups (Crow, 2004).

· Safety and reliability: car users want to drive safely from, to and on the switching point (P+R). The P+R also needs to be safe because car users do not want to worry about their car being damaged while they are gone. The P+R also has to be reliable in terms of enough space to park the car. If car users decide to use the P+R and notice when they arrive that there is no free parking space, this will be frustrating.

· Rapidity: the P+R needs to be reached without detour or congestion problems, the distance from the parking place to the public transport facilities need to be on a walking distance, frequent public transport and no unreliability’s about the public transport getting stuck in the same traffic jam the car user wanted to avoid by using the P+R.

· Ease: the P+R has to be clear for everyone, even if a person did not make use of the facility before, it has to be obvious.

· Comfort: car users want the P+R to be tidy and clean, with some facilities available.

· Experience: the whole experience at the P+R has to be positive, and should not just be observed as parking place.

The first three quality requirements are most important. The last two points just make the P+R facilities more attractive. But if a P+R does not comply to safety, rapidity and ease, car users will experience this as insufficient and make little or no use at all of the facility. The last two point won’t matter in such a situation. The preference of the quality requirements are also different for each target group. Especially commuters and people who travel for business want a safe and rapid switching point. For people who travel for leisure the costs are important and tourists prefer to see extra facilities at switching points (Crow, 2004).

It is doubtful whether the conclusion made by CROW is correct. Especially commuters who have to travel daily, do not want to pay more to get to their final destination. Next to a safe and rapid switching point, the total generalized transport costs have to be lower. This means that not only the non- monetary but also the monetary costs have to be taken into account. 
2.5
Train based Park and Ride

The NS has around 90 P+R facilities
, 40 of these P+R facilities are paid parking (mostly at the larger stations). The paid P+R facilities are managed by Q-park. The NS train passengers can get a discount for parking their car at a Q-park. The costs for parking at a Q-park differs for train passengers between €3,20 and €5,00 per day depending on the location. Users of the Q-park who do not use the train pay the full amount which is around twice the price. 

Rail transport

Rail transport is an attractive alternative for car users, because it potentially offers a speedy, environmentally friendly, and efficient means of connecting suburban residential locations with major activity centers people need to access. Rail transport is not only a speedy means of transport but increasing the use of it will also improve the accessibility of cities. If one is able to persuade travellers to make use of rail transport instead of the car, this will be crucial for reducing congestion. Therefore, it is important to encourage the use of rail transport. Park and Ride plays an important role for encouraging the use of rail transport. Hereby, it is important that P+R facilities are located strategically. 

Typically P+R facilities are large parking lots found in suburban areas that link patrons with public transit by offering commuters an opportunity to park their vehicles and board mass transit for the remaining part of their journeys. There are many considerable factors which have to be discussed before the situation of a P+R facility. However, providing a convenient and accessible location for travellers where they can switch modes easily should be one of the most important ones, especially in order to stimulate and increase the use of P+R and rail transport. By maximizing the traffic intercepted, there is an opportunity to promote rail transit usage, which would theoretically result in fewer vehicles using the network. Though, it is difficult to link P+R facilities to a NS-station (or another kind of public transport). There are restrictions with regard to the location of possible P+R’s. Moreover, those locations are often located in the center of (bigger) cities, which accompanies P+R use with extra car use in and around the city.

According to Taaffe et al. in Horner & Groves (2007) ‘‘Once in the car, the typical commuter is reluctant to get out before reaching their final destination regardless of how much congestion is encountered en route’’. Therefore, it is important that P+R facilities are able to intercept car users early in their journey. Capturing vehicles early in their journey might also achieve other social planning objectives, such as reducing the total transport costs.

Park-and-ride systems can offer urban areas clear, tangible benefits. However, the placement of these facilities is also critical to the effectiveness of the rail system. If a goal is to reduce traffic, then system facilities should be situated to maximize the chances for capturing vehicles en route to their destinations. Often, this means methodically placing park-and-rides at locations so that large volumes of traffic are intercepted early in their journeys to major activity centers (Horner & Groves, 2007). Capturing passengers earlier on their journey is more profitable for the NS, hence they are investing more in P+R facilities on intercity lines (INNO-V, 2000).                                                   

3.
Empirical Part

To answer the research question for this thesis, quantitative data is needed.  For the research P+R users at  fifteen locations  are counted and two of these locations are selected for surveys. This chapter is divided in two parts. The first part concentrates on the counting of the P+R users to measure the occupancy rate of the P+R facility and distinguish the type of the P+R user. The second part discusses the surveys of P+R Woerden and P+R Utrecht Overvecht and the effects for the different stakeholders. 



3.1 Counting

To analyze the effects of P+R’s, fifteen P+R facilities on the Rotterdam Centraal – Utrecht Centraal route are selected and analyzed by simply counting the number of cars using the P+R. The counting took place on different days during May 2009 in the morning hours (07:00 – 09:00) when the biggest share of the commuters went to their jobs. A distinction is made between users who went to the trains or to other destinations (e.g. office, bus). This distinction is necessary to prove the effects of P+R for the NS. Does a P+R attract car users to the train only or is the P+R also used for other purposes? The fifteen stations (see table 3.1) differ in size and importance for the NS. Some of the stations are only served by stop trains, whereby other stations also have intercity services. Also the parking capacity of the P+R differs per location. 

	 Station
	Capacity
	Type of station

	Vlaardingen oost 
	36
	Stoptrains only

	Utrecht Terwijde 
	45
	Stoptrains only

	Capelle schollevaar 
	50
	Stoptrains only

	Nieuwerkerk ad IJssel 
	54
	Stoptrains only

	Den Dolder 
	70
	Stoptrains only

	Utrecht Overvecht 
	89
	Stoptrains only

	Vleuten
	72
	Stoptrains only

	Rotterdam Centraal 
	75
	Stoptrains, intercity 

	Utrecht Lunetten 
	153
	Stoptrains only

	Bilthoven 
	156
	Stoptrains only

	Rotterdam Lombardijen
	115
	Stoptrains only

	Gouda 
	228
	Stoptrains, intercity 

	Woerden 
	232
	Stoptrains, intercity 

	Schiedam Centrum 
	265
	Stoptrains, intercity

	Utrecht Centraal 
	427
	Stoptrains, intercity 


Table 3.1: Counted P+R facilities with capacity and train services offered

The purpose of these counting was gathering data about the occupancy of the P+R, the behaviour of the P+R users (proper/improper users) and to see whether there is a difference between the fifteen P+R facilities. Do people park their car to use public transport for the second part of the trip or do they just park their car and go to other destinations like the city centre or their office close to the station? From the gathered data it is decided to survey P+R users in two P+R locations: Woerden and Utrecht Overvecht. 

3.1.1
Data

In this section the data obtained by the counting will be discussed. Only the observed data will be used (if not this will be stated), which is of the counted cars between 07.00-09.00. The cars that were already parked will not be used, since it is uncertain whether these P+R users took the train or used the P+R facility for other purposes.
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Figure 3.1: Observed number of drivers who parked at the P+R facility 
Figure 3.1 shows the number of  cars parked at the P+R facilities during the morning hours (07.00-09.00). None of the P+R sites were filled. This is also due to the fact that there were already cars parked before the counting started. Therefore it is interesting to take a look at the occupancy rate of the P+R sites including and excluding the cars which were already parked before the counting started. Figure 3.2 shows these occupancy rates.
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Figure 3.2: Occupancy rate

Figure 3.2 shows that for all P+R sites the observed occupancy rate is lower than the actual occupancy rate, furthermore only two of the fifteen P+R facilities were completely filled. In this situation it might be possible that people use the P+R facility as a normal parking place, considering the difference between the actual and the observed occupancy rate. A distinction can be made between the size of the P+R sites. These figures can be found in appendix B. Table 3.2 gives a vision of the actual empty spaces at the different P+R locations.
	Station
	Total capacity
	Occupied
	Empty
	Occupancy rate

	Lombardijen
	115
	115
	0
	27%

	Vlaardingen Oost
	36
	36
	0
	42%

	Woerden
	232
	230
	2
	74%

	Utrecht Overvecht
	89
	88
	1
	80%

	Nieuwerkerk ad IJssel
	54
	47
	7
	26%

	Utrecht Terwijde
	45
	35
	10
	64%

	Den Dolder
	70
	53
	17
	57%

	Vleuten
	72
	53
	19
	51%

	Bilthoven
	156
	107
	49
	53%

	Capelle Schollevaar
	50
	33
	17
	40%

	Utrecht Lunetten
	153
	88
	65
	50%

	Rotterdam Centraal
	75
	26
	49
	23%

	Gouda
	228
	72
	156
	27%

	Utrecht Centraal
	427
	130
	297
	25%

	Schiedam Centrum
	265
	65
	200
	19%


Table 3.2: Overview occupancy


[image: image8]
Figure 3.3: Stations with paid parking

Of the fifteen counted P+R facilities, four facilities were paid parking. Figure 3.3 shows that the occupancy of the paid P+R facilities were approximately 23% (minimum 18% and maximum 27%). Hence, these parking facilities were mostly empty.
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Figure 3.4: Stations with free parking

Figure 3.4 shows the P+R sites that are free parking. Compared to the paid P+R sites it is observable that these sites have a higher occupancy rate. The average occupancy rate of the free P+R sites is approximately 52% (minimum 25% and maximum 79%).
The three tables (3.3, 3.4 and 3.5) below show the occupancy rate for each station divided into importance of station (on the basis of number of trains per hour). An assumption that is made here is, more trains per hour means a higher importance for the NS.

	<10 trains per hour
	Observed cars
	Capacity
	Occupancy rate

	Utrecht Terwijde
	29
	45
	64.44%

	Capelle schollevaar
	20
	50
	40.00%

	Nieuwerkerk a/d IJssel
	14
	54
	25.93%

	Den Dolder
	40
	70
	57.14%

	Vleuten
	37
	72
	51.39%

	Utrecht Lunetten
	77
	153
	50.33%

	Bilthoven
	83
	156
	53.21%

	Average occupancy rate
	48,92%


Table 3.3: Importance of station: less than 10 trains per hour

	10-20 trains per hour
	Observed cars
	Capacity
	Occupancy rate

	Vlaardingen Oost
	15
	36
	41.67%

	Utrecht Overvecht
	71
	89
	79.78%

	Rotterdam Lombardijen
	31
	115
	26.96%

	Woerden
	172
	232
	74.14%

	Average occupancy rate
	55,64%


Table 3.4: Importance of station: 10 - 20  trains per hour

	>20 trains per hour
	Observed cars
	Capacity
	Occupancy rate

	Rotterdam Centraal
	17
	75
	22.67%

	Gouda
	62
	228
	27.19%

	Schiedam Centrum
	50
	265
	18.87%

	Utrecht Centraal
	107
	427
	25.06%

	Average occupancy rate
	23,45%


Table 3.5: Importance of station: more than 20 trains per hour

Table 3.3 and 3.4 show that the small and medium stations have an average occupancy rate  of  respectively 49% and 56%. The bigger stations however have a lower occupancy rate namely an average of 23%. This is also due to the fact that the bigger stations in general have more parking places compared to the small and medium stations.
[image: image10.emf]Overview proper-improper P+R users

14

15

4

20

25

31

37

40

49

62

43

21

77

3

169

13

4

1

28

56

6

104

3

0 40 80 120 160 200 240 280 320 360 400 440

Nieuwerkerk a/d IJssel

Vlaardingen Oost

Rotterdam Centraal

Capelle Schollevaar

Utrecht Terwijde

Lombardijen

Vleuten

Den Dolder

Schiedam Centrum

Gouda 

Utrecht Overvecht

Utrecht Lunetten

Bilthoven

Utrecht Centraal

Woerden

Improper users (other destinations)

Proper users (to the trains)


Figure 3.5: Overview proper-improper P+R users

Figure 3.5 shows the difference between the type of users (proper-improper) of the fifteen P+R facilities. The data is based on the actual counting (actual observed users between 07.00-09.00). For most P+R facilities the users can be defined as proper users, this means that they actually use the P+R facility to continue their trip with the train for the second part. Although, at some P+R facilities improper users are identified. This means that people park their car at the P+R facility and then go to other destinations (instead of the train). From the figure can be derived that Utrecht Centraal has mainly improper users. Also Utrecht Lunetten has a very high number of improper users. This can be explained because these facilities are located near businesses or leisure facilities.
Figure 3.6 on the next page shows that for almost two third of the fifteen selected P+R stations, the users are mainly proper user (>90%). Figure 3.7 gives an overview of the stations where improper users are observed.
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Figure 3.6: Proper users
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Figure 3.7: Improper users

Figure 3.6 and 3.7 show that  in general people use the P+R facilities for the right purposes. However, the percentage of improper users in the Utrecht area and Rotterdam are quite large. Especially Utrecht Centraal  is mainly used by improper users.

3.2 Surveys Park and Ride stations
After the counting of the fifteen train station discussed in the previous section, two train stations are selected for surveys. In Figure 3.8 the locations of both P+R are circled in red. From this figure we can derive that Utrecht Overvecht is from another type of P+R compared to Woerden according to the classification by Mingardo (2008). Woerden has possibly a field and an origin function, whereby Utrecht Overvecht might have a destination or origin function. The accuracy of this preliminary assumption will be tested later on in paragraph 3.3.1.     
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Figure 3.8: Locations of the surveys; Woerden & Utrecht Overvecht. 

The choice of both stations deals with the differences between both facilities. Both stations have more than 12 trains per hour, which indicates the importance for the NS. Trough counting there is observed that the P+R facility in Woerden is used almost only by train users, whereby in Utrecht Overvecht almost half the users has different purposes. Woerden has a paid P+R / Q-Park facility and nearby little free parking spaces available close to the free P+R facility. Utrecht Overvecht is located in an urban area where no paid parking has been introduced. Hence those differences between the locations are attractive to survey and to compare.  

The surveys are carried out on different working days in June 2009. In total 163 surveys are taken; 100 in Woerden (parking capacity 232) and 63 in Utrecht Overvecht (parking capacity 89). The surveyed users of the P+R are chosen randomly. The survey (appendix A) consists of ten questions with six regarding to the effects of P+R and three regarding evaluations and improvements for the users such as safety. On the next page the results are presented in table 3.6, followed by preliminary assumptions which will be tested later on with the assistance of SPSS and GIS. 
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Number % of total Number % of totalNumber% of total

Number of surveys 100 63 163

Proper P+R users 96 96,0% 20 31,7% 116 71,2%

1. Reason for using P+R today

a. Commuter traffic 66 66,0% 42 66,7% 108 66,3%

b. Business 4 4,0% 4 6,3% 8 4,9%

c. Study 15 15,0% 4 6,3% 19 11,7%

d. Leisure/shopping 15 15,0% 13 20,6% 28 17,2%

e. Other - - - - -

2. Frequency of use P+R

a. < 1 time per week 20 20,0% 12 19,0% 32 19,6%

b. 1 time per week 11 11,0% 9 14,3% 20 12,3%

c. 2 times per week 4 4,0% 8 12,7% 12 7,4%

d. 3 times per week 20 20,0% 7 11,1% 27 16,6%

e. 4 times per week 15 15,0% 7 11,1% 22 13,5%

f. 5 times per week 30 30,0% 20 31,7% 50 30,7%

3. Final destination of the trip

a. Utrecht region 37 37,0% 12 19,0% 49 30,1%

b. Amsterdam region 16 16,0% 2 3,2% 18 11,0%

c. Leiden 7 7,0% - - 7 4,3%

d. Den Haag region 13 13,0% - - 13 8,0%

e. Rotterdam region 6 6,0% 2 3,2% 8 4,9%

f. Other regions 17 17,0% 4 6,3% 21 12,9%

g. Not a train user 4 4,0% 43 68,3% 47 28,8%

4. Same journey without this P+R site

a. Car to final destination 25 25,0% 36 57,1% 61 37,4%

b. Public transport to final destination 22 22,0% 19 30,2% 41 25,2%

c. Bike to final destination 17 17,0% 5 7,9% 22 13,5%

d. Bike to the station, then public transport 24 24,0% 2 3,2% 26 16,0%

e. Not making the same journey 1 1,0% - - 1 0,6%

f. Other 11 11,0% 1 1,6% 12 7,4%

5. Reason choice specific P+R site

a. Financial reasons 50 50,0% 9 14,3% 59 36,2%

b. Speed 9 9,0% 30 47,6% 39 23,9%

c. Comfort 13 13,0% 4 6,3% 17 10,4%

d. Combination above 25 25,0% 17 27,0% 42 25,8%

e. None of the above reasons 3 3,0% 3 4,8% 6 3,7%

6. Reaction introduction price of €3,60 per day

a. Still using this P+R site 13 13,0% 13 20,6% 26 16,0%

b. Car to final destination 6 6,0% 3 4,8% 9 5,5%

c. Public transport to final destination 2 2,0% 6 9,5% 8 4,9%

d. Bike to final destination 8 8,0% 5 7,9% 13 8,0%

e. Not using this P+R site 44 44,0% 4 6,3% 48 29,4%

f. Parking somewhere else in the neighbourhood 27 27,0% 32 50,8% 59 36,2%

7. Familiar with this particular P+R site

a. Friends 13 13,0% 4 6,3% 17 10,4%

b. Website NS/ANWB - - 5 7,9% 5 3,1%

c. Colleagues - - 34 54,0% 34 20,9%

d. Live close to P+R 80 80,0% 14 22,2% 94 57,7%

e. Other 7 7,0% 6 9,5% 13 8,0%

Table 3.6: Outcome surveys Woerden and Utrecht Overvecht
Overview of the results

Through analysing the data from table 3.6 some assumptions can be made. The six questions regarding to price-, traffic-, and side effects of P+R are stated below. With the assistance of SPSS, the different factors are linked to each other and further discussed in paragraph 3.3. The question about the familiarity of the P+R will be discussed later on in paragraph 3.5  with the evaluations of the users. 

1. Reasons for using the P+R facility
The main reason for the users of the P+R  facilities is commuter traffic. In both facilities 66% of the users is using the parking space for this purpose. It is notable that in Utrecht Overvecht 20,6% of the users make use of the P+R site for leisure purposes compared to 15% of the users in Woerden. This is mainly caused by the local mosque in Utrecht Overvecht, where the surveys been done on Friday. 

2. Frequency of use P+R: 
Almost one third of the interviewed people is using the P+R five days a week, all for commuter traffic purposes. This is the target group of the NS. Next to this it is remarkable that the group that visits the P+R facilities less than 1 time per week is almost 20%. 

3. Final destination of the trip

The biggest share of the P+R users in both Woerden (37%) and Utrecht Overvecht (19%) has Utrecht Centraal as final destination. The biggest difference between both cities is that in Woerden almost every P+R user continues his/her trip using the train, while in Utrecht Overvecht 68% of the P+R users are not using the train for the second part of the trip. An assumption one can derive from these data is that the P+R of Utrecht Overvecht is a P+R with a destination function or just attracts unwanted users. Another assumption is that the P+R of Woerden is most likely a P+R with an origin or field function. 

4. Modal Split before the presence of the P+R site

The percentages for both stations differ mainly on the following  outcomes: car to final destination and bike to the station followed by public transport. The percentage car to final destination in Woerden is 25% compared to 57% in Utrecht Overvecht. The high score of 57% can be explained by the availability of free parking near the P+R facility of Utrecht Overvecht and is mainly used as a normal parking place for the nearby offices and leisure. 

Secondly the percentage bike to the station followed by public transport is 24% for Woerden and 3.2% for Utrecht Overvecht. This can also be explained by the fact that the surrounding area of Utrecht Overvecht is free parking and Woerden has paid parking around the P+R site. To avoid paid parking, a higher percentage will consider using the bike to the station in Woerden. The users in Utrecht Overvecht will park their cars in the surrounding area.   

5. The main reasons for the choice of the specific P+R site

In Woerden the main reason why people choose the P+R site, was the financial reason (50%), due to the fact that the surrounding area is all paid parking. In Utrecht Overvecht speed is the most important factor, because the P+R  site is better located to the train station and surrounding offices (48%). For both stations a combination of all the reasons is accountable for 25%.

6. Reaction by the introduction of paid parking of €3,60 a day for train users.

The introduction of paid parking will lead to a reduction in use of the P+R facility with 44 % in Woerden, this percentage is remarkably lower in Utrecht Overvecht (6.3%). This can partly be explained by the 51% of users who said they would park their car somewhere else in the neighbourhood. In Woerden 27% of the users will park their car further away and account the extra walking distance instead of paying for the P+R facility. 

7. Familiar with this particular P+R site

Woerden is typical an origin P+R facility, whereby 80% lives nearby the train station. Utrecht Overvecht is mainly used by commuters for the offices and therefore owes the biggest share in familiarity to colleagues (54%).

3.2.1
 Characteristics station Woerden
Woerden is located between three big cities in the Netherlands, The Hague, Rotterdam and Utrecht, close to the highway A12 and connected to the railway line between those cities. Due to the heavy congestion on the highway A12, it is an ideal location for a P+R. From this location people can easily switch their mode of transport and avoid  congestion. Since 2007 Woerden has lost some intercity services
. There are not direct intercity services between Woerden and Rotterdam anymore. People have to transfer in Gouda or Utrecht which requires extra travelling time. This is against the P+R policy to attract people across long distances (INNO-V, 2000). For the NS longer distance commuters are more profitable compared to short (stop train) commuters. In the direction of Utrecht Centraal there is still an intercity service available. 
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Figure 3.9: Observed  cars in Woerden.

Figure 3.9 shows that only 3 out of 172  parked cars (1.7%) did not use the train but used the P+R for other purposes. This makes Woerden an attractive location for questionnaires to find out what the effects of the P+R are for the NS. The observed cars represent the cars that are actually counted during 07.00 and 09.00 ‘o clock. Hereby a distinction can be made between the proper and improper P+R users. Out of the observed cars, not every user is using the trains, these are improper P+R users, just normal parkers who use the P+R to park their car and go to other destinations.

3.2.2
Characteristics station Utrecht Overvecht
Utrecht Overvecht is an area in the North of the city center of Utrecht. The station is located between the railway line of Utrecht Centraal and the North of Holland. Big highways are not in the nearby area and the connection to the P+R facility is not optimal, hereby it is doubtful whether the P+R location attracts commuters from the road or not. The station is attractive for people who live close by in the neighbourhood to avoid the high parking tariffs in the city centre of Utrecht. Next to this the station has also an origin function for the local commuters. 

The area around the P+R facility is free parking, which prevents the introduction of paid parking at the P+R. Close to the station a few offices are located which attracts commuters who are using the P+R facility as their parking place without using the train. Also the local mosque is accountable for improper users of this P+R facility. 
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Figure 3.10: Observed cars in Utrecht Overvecht.

In the counting it got clear that 40% of the parked cars did not use the train, but used the P+R for other purposes. This high score is interesting for the question, whether the NS should invest in such a P+R location or not?

3.3 Effects of Park and Ride
One of the objectives of this research was to measure the effects of P+R for the different stakeholders. In the following paragraphs the price effects, side effects, traffic effects and evaluations of the users (frequency, safety, neatness) will be discussed using SPSS data and GIS maps.

3.3.1
Traffic effects
Woerden

The most important purpose of the trip for users of Woerden is the commuter traffic with 66%, followed by both leisure/ shopping and study (15%) (table 3.7). Almost half of the users (45%) is using the P+R facility 4-5 times per week (see table 3.6), what possibly can be explained by the high degree of commuters who need to travel to their jobs. Besides, one fifth of the users (20%) is using the P+R less than one time per week what presumably can be explained due to the percentage of leisure and studies.

	Reason for using P+R 
	Percentage

	Commuter traffic
	66%

	Study
	15%

	Leisure/shopping
	15%

	Business
	4%

	Final destination
	Percentage

	Utrecht region
	37%

	Other regions
	17%

	Amsterdam region
	16%

	Den Haag region
	13%

	Leiden
	7%

	Rotterdam region
	6%

	Not a train user
	4%


Table 3.7: Reason for using P+R Woerden






Table 3.8: The final destination of the P+R users Woerden


From table 3.8 can be derived that the P+R of Woerden has an origin or field function. Only 4% of the users is not a train user and is using the P+R facility as a final destination. The other 96% are using the P+R to get to their final destination using the train. To prove the accuracy of the assumption whether the P+R has an origin or field function, postal codes are used to gain information about the origin of these users. The outcome is shown in Figure 3.9 on the next page. This makes clear that the P+R of Woerden has mainly an origin function, with the exception of some outliers. To qualify Woerden as a P+R with a field function, the number of users is too low.         
Since the P+R of Woerden has an origin function, this implies that other cities profit from the infrastructure of Woerden. On the other hand this gives the inhabitants of Woerden the opportunity to work in the Randstad area. This situation is positive for the NS, since the longer distance trips are more profitable (INNO-V, 2000).  Also for local governments this means that people settle in their region. For local public transport companies this might mean an abstraction, which is not preferable.                               
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Figure 3.11: GIS map shows the origin of the P+R facility in Woerden which has mainly an origin function
Utrecht Overvecht

The most important purpose of the trip in Utrecht Overvecht is commuter traffic with 66.7%, followed by leisure/shopping (20.6%). Almost half of the users (43%) is using the P+R facility 4-5 times per week  (see table 3.6), which can be explained by the high amount of commuters who need to travel to their jobs. Besides, one fifth of the users (19%) is using the P+R less than one time per week  which plausibly can be explained by the visit of the local mosque or shopping in the city center.

	Final destination
	Percentage

	Not a train user
	68.3%

	Utrecht region
	19%

	Other regions
	6.3%

	Amsterdam region
	3.2%

	Rotterdam region
	3.2%

	Final destination
	Percentage

	Utrecht region
	60%

	Other regions
	20%

	Amsterdam region
	10%

	Rotterdam region
	10%




Table 3.10: Final destination of train users only
Table 3.9: The final destination of the P+R users Overvecht 
Table 3.10: Final destination of train users only

From table 3.9 can be derived that the P+R of Utrecht Overvecht is an example of an improper P+R facility, 68% of the users are non train users, they use the P+R facility as their final destination. The remaining 32% is using the train for the second part of the trip. In table 3.10 the percentages of the final destination of the train users are presented. According to these percentages one can imply that the station has a destination function (assumption based on the train users), since 60% has a final destination within the Utrecht region. As used in the situation of Woerden, postal codes are also used to gain information about the origin of the users. The outcome is presented in Figure 3.10 on the next page. The Figure shows a scattered pattern of the users origin, however this does not imply that Utrecht Overvecht has a destination function. For now, it can be stated that the P+R is an improper P+R, which is mainly used as a normal parking place.

Since it is an improper P+R and has a very low percentage of train users this situation is not preferable by the NS. However, for the local public transport companies, this can be favourable if people need to reach their final destination. For the local government, this situation can be positive as well as negative. The constructed infrastructure is improving the accessibility of the region itself, however, this attracts more car users. This can lead to congestion which is unfavourable for the local government.
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Figure 3.12: GIS map shows the origin of the P+R facility in Utrecht Overvecht which has mainly a destination function 

	 
	Utrecht region
	Amsterdam region
	Rotterdam
	Other
	Not a train user

	Car to final destination
	25%
	50%
	-
	50%
	70%

	Public transport to final destination
	58%
	50%
	100%
	-
	21%

	Bike to final destination
	8%
	-
	-
	-
	9%

	Bike to the station, then public transport
	-
	-
	-
	50%
	-

	Via another station
	8%
	-
	-
	-
	-


 Table 3.11: Relation between final destination and modal split before the P+R site.

In this section it got clear that the percentage of unwanted users was quite high. With a percentage of 68.3% non train users it is interesting to see what the modal split of these users was before the introduction of the P+R. From the table (3.11) can be derived that 70% of the current P+R users used to go to their final destination by car, and now use the P+R facility without continuing their journey using the train. In this situation, it is obvious that the P+R leads to unintended effects. These users just park their car at the facility and subsequently do not use the train. The NS is hereby investing in parking space for users that will not gain them money. 

Another interesting group, are the people who used to go to their final destination by public transport (21%). In this case, also unintended effects occur. These people are being abstracted from the public transport, which is negative for the local public transport companies. People start using the car, but do not use the train to reach their final destination. This is again negative for the NS, because they are investing money for users with wrong purposes, and this is also negative for the local government, since the P+R facility generates extra car kilometers. 

The last group that does not belong to the train users, are the cyclists (to the final destination) (9%). This is the same situation as with the former public transport users, they do not generate profit for the NS. Besides this situation is also undesirable for the local government, because instead of people using their bike, now more people use their car.

3.3.2 Side effects

Woerden

Figure 3.13 shows the relation between the modal split before the introduction of the P+R and the purpose of the trip. Each interesting purpose will be analyzed gradually.
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Figure 3.13: The relation between the purpose of the trip and the modal split before the introduction of the P+R

To start with the commuter traffic there are several observations. Of the current P+R users, 24% used to travel with the car to the final destination. This switch, from car to final destination towards P+R is positive for the NS because it is an increase in train users (see table 3.6, 96% of the P+R users in Woerden is a train user). For the local transport companies, there is no difference, because these people did not used to travel by public transport before, and still do not.

Out of the P+R users, 23% used to travel by public transport to their final destination. This might be positive for the NS, because it possibly generates more train users (table 3.6), but is negative for the local transport companies since they are losing 23% of their customers. For the local government this situation is also undesirable because it leads to more people using the car instead of public transport. In this situation there are unintended effects. 

The largest difference in use is observable among the cyclists (bike to final destination and bike to the station then public transport). For this group a switch of 29% are perceived. For the NS this is positive, for the local transport companies the situation remains unchanged. The shift to P+R will be experienced negatively by the local government. People stop using their bike, and start using the car, which is totally undesirable. In this case, also unintended effects are present.

The second group to be analyzed are the people who travel for study purposes. Out of the people who used to travel by car to their final destination, now one third uses the P+R. The P+R use can be experienced positively by the NS and the local government. For the local transport companies the situation remains unchanged. Of the cyclists, 40% switched to the use of P+R. This is positive for the NS, but negative for the local government. For the local public transport companies the situation remains unchanged. In this situation there are unintended effects.

Finally there are people who travel for leisure purposes. The P+R use shows a changed situation for cyclists who travel for leisure activities, 40% of the former cyclists are now using the P+R. This is good for the NS, but can be experienced negatively by the local government. Also in this case, unintended effects occur.

To sum up, the P+R led to a change in modality for car users, public transport users and cyclists. The biggest difference is observable for the bike users (both to final destination as well as to the station, followed by public transport), 41% changed their modality. Of the current P+R users 25% used to go  to their final destination by car and 22% used go their final destination by public transport. In this section, it got clear that the P+R leads to unintended effects due to the switch of public transport and bike users.

Figure 3.14 shows the relation between the use of the P+R site and the modal split before the introduction of the P+R. Each interesting point will be analyzed gradually.
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Figure 3.14: The relation between the reason of  use of the P+R  site and the modal split before the introduction of the P+R

Of the current P+R users, 25% used to travel by car to their final destination. Out of this group, their reason for using the P+R  can be divided in financial reasons (40%), a combination of all three answers (28%), comfort (16%) and speed (12%). People who used to travel by public transport (22%), also switched their modality for financial reasons (36%), speed (9%), comfort (18%) and a combination of all three (36%). The biggest difference however, is again observable among people who used to bike to their final destination or to the station, 41% uses P+R now. Most former bikers said they are using the P+R facility because of financial reasons (60%). Which makes sense, because the P+R has free parking. 

The conclusions derived from Figure 3.13 showed that the P+R use led to unintended effects by abstraction from public transport and bike. For both the former public transport users as cyclists, the main reason for using the P+R is because of financial reasons. 
The GIS Figure 3.15 below shows that out of the people who used to travel by public transport and are using the P+R now, are all living close to Woerden. The biggest share is located close the station. The negative impact of the P+R is therefore minimal, since the abstraction from public transport is limited (because of the smaller distances).
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Figure 3.15 GIS map shows the modal split by public transport of the users of the P+R facility in Woerden 

Utrecht Overvecht

Figure 3.16 shows the relation between the modal split before the introduction of the P+R and the purpose of the trip. Each interesting purpose will be analyzed gradually.
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Figure 3.16: The relation between the purpose of the trip and the modal split before the introduction of the P+R

To start with the commuter traffic there are several observations. Out of the current P+R users, 64% used to travel with their car to the final destination. This switch, from car to final destination towards P+R can be positive for the NS if it leads to an increase in train users. It is not sure however, if this will be the case because Utrecht Overvecht has a very high percentage of non train users (see table 3.6, 68.3%). To analyze the effects for the NS, the non train users need to be excluded. At the end of this paragraph the effects for the NS will be described. For the local transport companies, there is no difference, because these people did not used to travel by public transport before, and still do not. This situation might be positive for the local government, because 64% of the current P+R users, used to travel with their car to the final destination. However, it is unknown what the final destination of these users is. Their final destination might be at walking distance, and if this is the case the situation remains the same. 

Furthermore, 21%  of the P+R users, used to go to their final destination by public transport. This is negative for the local transport companies since they are losing 21% of their customers. For the local government this situation is also undesirable because it leads to more people using the car instead of public transport. In this situation there are unintended effects. 

Among the cyclists (bike to final destination and bike to the station then public transport), a switch of 12% is perceived. For the local transport companies the situation remains unchanged. The shift to P+R will be experienced negatively by the local government. People stop using their bike, and start using the car, which is totally undesirable. In this case, also unintended effects are present.

The second group to be analyzed are the people who travel for study purposes. Out of the people who used to travel by car to their final destination, now one fourth uses the P+R. The P+R use can be experienced positively by the local government. For the local transport companies the situation remains unchanged. 

Finally there are people who travel for leisure purposes. Of the P+R users, 46% used to travel by car. This leads to an unchanged situation for the local public transport companies. The local government would experience this positively. The attraction of former public transport users counts for 38%. This shift is negative for the local public transport companies and local government. In this case there are unintended effects. The P+R use shows a changed situation for cyclists who travel for leisure activities, 15% of the former cyclists are now using the P+R. This can be experienced negatively by the local government. Also in this case, unintended effects occur.

To sum up, the P+R led to a change in modality for car users, public transport users and cyclists. The biggest difference is observable for the car users, 57% changed their modality. Out of the public transport users, 30% is now using the P+R, followed by 11% of the cyclists. This section, clearly shows that the P+R leads to unintended effects due to the switch of public transport and bike users.

Effects NS train users only

To analyze the effects for the NS it is important to exclude the non train users, because Utrecht Overvecht has a very high percentage of non train users and this makes it impossible to analyze the effects for the NS.
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Figure 3.17: The relation between the purpose of the trip and the modal split before the introduction of the P+R without non train users

Starting with the commuter traffic, out of the current P+R users, 22% used to go to their final destination by car. Former public transport users as well as former cyclists (bike to final destination and bike to the station, then public transport) count for 33%. The abstraction from these transport modes is positive for the NS, since these users indicated they use the train for the second part of the trip.

People who travel for leisure/shopping purposes, the majority used to travel by car (43%) or public transport (57%) to their final destination. Also in this case, the abstraction from these modes towards the use of P+R is positive for the NS.

Figure 3.18 shows the relation between the use of the P+R site and the modal split before the introduction of the P+R. Each interesting point will be analyzed gradually.
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Figure 3.18: The relation between the reason of  use of the P+R site and the modal split before the introduction of the P+R

Of the current P+R users, 57% used to travel by car to their final destination. This percentage can be divided in three main categories financial reasons (11%), speed (53%) and a combination of all three (28%). People who used to travel by public transport (30%), mainly switched their modality for speed (47%) and a combination of all three (26%). Of the P+R users, 11% used to cycle to their final destination or to the station. Each reason category counts equally (14%), with the exception of speed (29%). 

The conclusions derived from Figure 3.16 showed that the P+R use led to unintended effects by abstraction from public transport and bike. While for former public transport users this has to do with financial reasons, cyclists use the P+R mainly because it is quicker. 
Provisional conclusion

The P+R of Woerden led to a change in modality for car users, public transport users and cyclists. The P+R leads to unintended effects for cyclists and public transport users. Also in the situation of Utrecht Overvecht, the P+R leads to unintended effects due to the switch of public transport and bike users.

3.3.3
Price sensitivity

Currently both surveyed P+R facilities have free parking. This means that the users can park for free, but have to pay for the second part of the trip if they use the train. What are the effects for the P+R facilities if there will be an introduction of a price of €3,60 per day? This price is based on the daily tariff of Q-park which exploits the paid P+R facility in Woerden for the NS. In this paragraph the results are presented for both stations. 



Woerden

From table 3.6 can be derived that 13% of the P+R users will still use the P+R facility, 6% will drive to their final destination by car, 2% will use the public transport, 8% will switch to the bike, 44% will not use this P+R anymore and 27% will park their car somewhere else in the neighbourhood. It is unknown how the first part of the journey for these users that indicated they will not use the P+R anymore (44%) will look like. For the second part of the journey they have mentioned they would still use the train. 
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Figure 3.19: The relation between the purpose of the trip and the reaction of the introduction of a price of €3,60 per day

From Figure 3.19 can be derived that the largest impact will be for commuter traffic, whereby the largest share of users indicated that they will not use the P+R facility anymore or will park their car somewhere else. The effects of the introduction of a price can be divided in two for the NS. The first group (of 40%) indicated that they would still park their car somewhere else in the neighbourhood (27%) or will still use the P+R facility (13%). The other group of 44% indicated that they would not use the P+R facility anymore but stated that they would still be using the train for the second part of the trip. For these people it is still unknown how the first part of their journey will look like. Besides, only 4% of the P+R users in Woerden are not using the train, logically one can assume that out of these 44% the majority remains using the train. This means that more than 80% of the P+R users keep using the train, which is positive for the NS.
The introduction of paid parking has a certain impact for the local government in the way that these users will park their car in surrounding areas. A shift from free parking to paid parking in the surrounding areas can solve this problem (Chapter 2.1). Only 2% of the users will switch to the public transport, hence the effects are negligible for local transport companies. 

The introduction of a price can solve some side effects (see chapter 3.3.2). In Figure 3.20 the effects of the introduction of paid parking to the modal split before the P+R is showed. This makes clear whether the users will switch back to their old transport mode or stick to their current habit of using the P+R.
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Figure 3.20: The relation between the modal split before the introduction of the P+R and the reaction of the introduction of a price of €3,60 per day 

Unintended effects cyclists

The majority of the former cyclists will park their car somewhere else or do not use the P+R facility anymore. In this way the introduction of paid parking does not have a big impact on their travel behaviour. In the situation of paid parking, only 15% of  the former cyclists (before the presence of the P+R)  will switch back to the bike.

Unintended effects public transport

None of the former public transport users will switch back to the public transport, 9% will switch to the bike, 41% will not use the facility anymore and the rest will still use the car (13%) or park their car in the neighbourhood (37%). For the public transport companies the introduction of paid parking has no influence. 

Side effects car to final destination

A positive effect of the P+R is that 25% of the P+R users, used to drive to their final destination and now use the P+R facility. In the situation of paid P+R only 12% will switch back to their former situation (driving to the final destination), 28% will park their car somewhere else and 20% will still use this P+R. This implies that the P+R has a positive effect on the former car users who used to drive the whole distance by car. However, it unknown what the distance between the P+R and the final destination is. This might be very close to each other, which means that in this case there would be no difference. The amount of users who still use the P+R is higher than the percentage of user who will switch back.

Utrecht Overvecht

First  a comment has to be made for the P+R facility Utrecht Overvecht. Due to the fact that only  32% of the users are train users, this paragraph is divided in two parts. First the total data outcome of the facility will be discussed, followed by a specific train users only figure.

From table 3.6 can be derived that 20.6% of the P+R users will still use the P+R facility, 4.8% will drive to their final destination with their car, 9.5% will use the public transport, 7.9% will switch to the bike, 6.3% will not use this P+R site anymore and 50.8% will park their car somewhere else in the neighbourhood. In this way almost 51% of the users will park their car somewhere else, especially because the surrounding areas in Utrecht Overvecht are all free parking. The second highest score is the group of users who are still using the facility with 21%. 

[image: image27.emf]0

5

10

15

20

25

30

Commuter traffic Business Study Leisure/shopping

Purpose

Reaction Price

Still using this P+R site

Car to final destination

Public transport to final destination

Bike to final destination

Not using this P+R site

Parking the car somewhere else in the

neighbourhood


Figure 3.21: The relation between the purpose of the trip and the reaction of the introduction of a price of €3,60 per day

Like in Woerden, and derived from Figure 3.21 the largest impact will be for commuter traffic. It is obvious that the largest share of users will park their car somewhere else because of the free parking places in the surrounding area. Until the local government will introduce paid parking for the whole area, the users will park their cars over there with negative effects as a result.

 It is interesting that the largest share of  users with leisure/shopping purposes (31%) will choose for public transport. This can be explained  by the possibility of reaching  the nearby shopping center of Utrecht by bus instead of the train. The introduction of paid parking will lead to a shift of 22% to other transport modes. 

Figure 3.22 shows the effects of the introduction of paid parking to the modal split before the use of the P+R facility  for all users. Because in Utrecht Overvecht the largest share of the P+R users (68%) is not a train user, the effects for the NS will be discussed separately with the help of Figure 3.23. Figure  3.22 shows whether the users will switch back to their old or other modes of transport.
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Figure 3.22: The relation between the modal split before the introduction of the P+R and the reaction of the introduction of a price of €3,60 per day for all users

Unintended effects public transport

From the former public transport users 32% will switch back to the public transport, 26% will still use the P+R facility and 32% will park their car in the surrounding area. For the public transport companies the introduction of paid parking has some positive influence, because 32% will switch back to this mode of transport.  

The percentage train users of the P+R in Utrecht Overvecht is around 32%. The rest of the users are unwanted users for the NS, because they are using the P+R as a parking place and not to transfer to the train. Figure 3.21 shows the relation between the modal split before the introduction of the P+R and the reaction of the introduction of a price for train users only. 
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Figure 3.23: The relation between the modal split before the introduction of the P+R and the reaction of the introduction of a price of €3,60 per day for train users only

The figure makes clear that the largest share of the former public transport users will switch back to the public transport. In the case of only train users this is 60%.  For the NS this might be a loss of passengers, because they are using other public transport modes to their final destination instead of the train. 

Figure 3.24 on the next page shows that the largest share of the commuters have a scattered pattern of origin. This can be explained by the fact that 68% is not a train user. Their final destination are the offices which are located nearby the P+R facility. In this way they drive longer distances by car instead of using other transport modes. 
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Figure 3.24 GIS map shows the origin of the commuter traffic for Utrecht Overvecht 
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Figure 3.25: The influence of paid parking for the different P+R facilities

For both Utrecht Overvecht as well as Woerden, the share of P+R users who said that they would park their car somewhere else in the neighbourhood is very high. The introduction of a price will shift a part (largest share) of the users to neighbouring areas with unwanted effects such as inconvenience for the locals as a result. This is not the preferred situation a local government aims for. The effect for local public transport companies is minimal, most people will keep using their car to reach their destination.

Woerden, has a very large contribution of people who said that they would not use the P+R site anymore if a price would have been introduced.  However, these people did indicate that they would use the train for the second part of their journey. Therefore, this does not have to be negative for the NS. These people might park their car in the neighbourhood and still use the trains for the second part of the trip or go to another P+R.

The share bike to final destination is larger than car to final destination, which is a positive effect for the local governments. However, compared to the amount of people who claimed they still would use the P+R, or park their car in the neighbourhood this is much lower. 

Provisional conclusion

	P+R facility
	Woerden
	Utrecht Overvecht

	Modality before P+R
	Bike
	Public transport
	Car
	Bike
	Public transport
	Car

	NS
	+
	(+/-)
	+
	+
	(+/-)
	+

	Local public transport companies
	(0/+)
	(0/-)
	0
	0
	(0/+)
	0

	Local government
	-
	-
	+
	-
	-
	+


Table 3.12: summary effects for the different stakeholders by the introduction of a price

Table 3.12 shows the effects  for the different stakeholders due to the introduction of a price. 
+ = means positive

+/-  = means that it can be positive as well as negative

- = means negative

0 = means no effect
0/+ = means that there is no effect or it can be positive

0/- = means that there is no effect or it can be negative

For the NS an introduction of paid parking is mainly positive, because the majority of the P+R users will still use the trains. However, out of the former public transport users a group indicated that they would switch to other modes. Therefore this can be positive for the NS as well as negative.

The local public transport companies lost a large share of their customers due to the P+R facility.  For the local government there are positive as well as negative effects. Some of the current P+R users in Woerden who used to travel by bike, indicated that they would switch to public transport in the case of a price introduction. Therefore, this might be positive for the local public transport companies, but if these people do not change their modality the situation remains unchanged. In Utrecht Overvecht, none of the former cyclists will switch to the public transport and therefore has no effect. In Woerden none of the former public transport users will switch back to the public transport if there will be a price introduced, therefore this might lead to an unchanged or even negative outcome for the local public transport companies. On the other hand in Utrecht Overvecht, 32% of the P+R users indicated that they would switch back to public transport. This means that for local public transport companies in Overvecht the situations remains unchanged or might even be positive.

For the local government the abstraction from the bike and public transport is negative because it generates more car kilometers to the parking facility, but on the other hand the amount of car users to final destination is also decreased and this is positive.
3.4
Decoupling related to both Park and Ride stations

The P+R facility of Woerden is located on a suburban level:
According to the theory in paragraph 2.3 P+R on suburban level leads to absolute coupling. This means that P+R can have negative influence on economic activities since the suburb looses (part of) those economic activities that now take place in the city. In Woerden 96% of the P+R users are train users. This means that they have another city as final destination. Commuters count for 67%. These people used to commute before the introduction of the P+R and they still do, therefore the P+R might not have a negative influence on economic activities as described in paragraph 2.3. 
In paragraph 2.3 it is also clear that at the suburban level, P+R facilities lead to an increased transport intensity, due to the unintended effects and to the fact that P+R facilities represent usually a net increase in the overall parking capacity of the area. Relating this theory to paragraph 3.3.2, the P+R facility led to unintended effects for cyclists (41%) and public transport (22%). This shows, that the data obtained corresponds with the theory.

The P+R facility of Utrecht Overvecht is located on a urban level:

According to the theory in paragraph 2.3 P+R on urban level leads to relative decoupling. This means that P+R schemes contribute to economic growth, assuming that most of the trips involve some kind of economic activities such as shopping, leisure or business. There will be economic growth only if the P+R facilities attracts new visitors or business to the city. 

In Utrecht Overvecht 68.3% of the users are not train users. This implies that two third of the P+R users, are using the P+R facility for leisure/shopping or business purposes. Out of the surveyed people, 20.6% indicated that their purpose for using the P+R was leisure/shopping, 66.7% said they were commuter traffic and 6.3% used it for business. This shows, that the data obtained corresponds with the theory.

3.5
Evaluation of the Park and Ride users

In this paragraph the evaluations of both P+R users are presented. What are their thoughts about the facilities? With help of the survey, three questions about the frequency of trains, safety and neatness of the P+R are asked. The users had to select their answer from the following possibilities:  good, sufficient, moderate or insufficient. From these evaluations a recommendation for the P+R facility can be made.

Frequency public transport

For the frequencies of the trains, only data from train passengers is used. The majority of the P+R users in Woerden, experienced the frequency of the trains as positive (good:55%, sufficient: 30%).  In Utrecht Overvecht 80% experienced the frequency of trains as good, and 20% thinks it is sufficient. Only in Woerden some passengers perceived the frequency as insufficient (4%) (see appendix D).
Safety P+R

In both Woerden as well as Utrecht Overvecht a similar percentage of P+R users (respectively 85% and 87.3%) think that the P+R is safe (percentages include good and sufficient). In Woerden, 9% of the users think the safety of the P+R is moderate and even 6% of the users think it is insufficient. In Utrecht Overvecht  the percentage of users who think the safety is moderate count for 12.7%. These percentages are striking however, since the majority of the P+R users said they would change their modality in case a price would be introduced. This implies that these people want full services for free. 

Neatness P+R

Although for both P+R facilities over 80% of the users think the neatness of the P+R is good or sufficient, the percentage of unsatisfied P+R users is also quite large. In Woerden, the percentage of users who think the neatness of the P+R is moderate or insufficient count for 18%, in Utrecht Overvecht this percentage is 14.3%. In this situation also, it can be seen that people do want a facility to be cleaned and well, but when it comes to charging a fee for it they do not want to use it.

Familiarity

There is a huge difference in how people got familiar with the particular P+R facilities. Most P+R users in Woerden, are familiar with the site because they live close to it (80%). None of the users in Woerden got familiar with the site due to the website of the NS or ANWB. This is remarkable and means that the NS (or ANWB) needs to promote the use of their site in order to improve the use of the P+R. In the P+R site of Utrecht Overvecht, the majority (54%) got familiar with the site due to their colleagues, followed by users living close to the site (22.2%). Utrecht Overvecht scores a percentage of 7.9% on users who got familiar with the site through the website. Also in this situation this is a very low percentage, and needs to be revised by the NS.

Improvements

In both cities the users have been asked which improvements they wanted to see at the P+R site. The main answers given in Woerden were as follows: more parking places (41%), no improvements (29%), getting rid of the illegal parkers (12%) and more safety/lightening/monitoring/camera’s (8%). Again these answers are remarkable, because in general people do not want to pay for a parking place but do demand for P+R facilities of a higher quality. In the case of Utrecht Overvecht, most users want more parking places (34.9%) and more safety/lightening/monitoring/camera’s (15.9%). Also in this case, people have high expectations of a P+R site but want it all for free.
Price sensitivity, evaluation and Generalized Transport Costs
In paragraph 2.4 the generalized transport costs are discussed. The GTC for using P+R facilities are the monetary and non-monetary costs related to the use of P+R facilities. On the basis of the GTC, one can see whether using a P+R facility is attractive or not. Important considering the GTC are the switching costs ‘C’. Not considering the switching costs, would make it obvious that it is more advantageous to travel the first part of the trip (non-urban) by car and the second part of the trip by public transport. Park and Ride would be the optimal solution for commuters since in both ways it is a win-win situation. The switching costs can be influenced by many factors, which are personal and differ for each person. Crow (2004), also identified five groups of quality requirements a P+R facility should comply: safety & reliability, rapidity, ease, comfort and experience.
It is important to link the theory to the analyzed data in the previous paragraphs. It got clear that the introduction of a price will lead to a change in behaviour for the majority of the users. Only 13% of the P+R users in Woerden and 20.6% of the P+R users in Utrecht Overvecht said they would still use the P+R site. The remaining part of the users (majority) would change their behaviour. This implies that the introduction of a price, leads to higher GTC for the majority of the P+R users, because of the higher monetary costs. Besides the monetary effects, it is important to take into account the non-monetary effects. These effects include among others frequency public transport, safety P+R, neatness P+R and familiarity. The higher the frequency of the public transport (trains in this case) the lower the GTC. A safe P+R facility will also decrease the GTC. Both Woerden, as Utrecht Overvecht had a quite high safety level, according to the P+R users. However, a minority of the users indicated that these P+R facilities were not safe enough. This would suggest that these users desire that the NS ensures safe(r) P+R facilities. This would lower their GTC. Another aspect that could influence the GTC is neatness. A group of surveyed P+R users in both P+R facilities indicated that the neatness of the P+R could be improved (Woerden 18%, Utrecht Overvecht 14.3%). 

Finally, the way a person gets familiar to a P+R facility is also a very important aspect that could lower the GTC. If a person has all information available, or can get it without much difficulty, this will be experienced positively. For many P+R users, it might also be easier if they knew how the P+R works. This means, they have full knowledge about how to go to the P+R, what to do on the P+R and how to leave the P+R. Other studies like the INNO-V study also mentioned the weak signposting to and from the P+R facilities in the Netherlands (INNO-V, 2000). In the observations made for this research, this problem is discerned as well. If everything is quite obvious, this will encourage the use of these sites and lower the GTC.
In order to attract more customers (train users), the NS needs to make sure that the GTC for using the P+R to the final destination is lower than the GTC for using the car, public transport and bike to the final destination. One of the objectives of the NS is offering door to door services for NS customers
. Besides the P+R facilities they have among others, the  rental bikes, zone-taxis and scooters. Using these tools, they try to attract more customers to the trains. Investing in these kind of tools is quite expensive, therefore the NS could also invest in the quality requirements (safety, neatness etcetera) P+R users are asking for. 

Provisional conclusion

The use of P+R facilities can be stimulated by taking into account the quality requirements of the P+R users and can be explained by the GTC. These costs relate to the monetary and non-monetary costs. 

In this paragraph the non-monetary issues are discussed. In order to attract more customers (train users), the NS needs to make sure that the GTC for using the P+R to the final destination is lower than the GTC for using the car, public transport and bike to the final destination. 

4.
Conclusions and recommendations

In this chapter the conclusions derived from analyzing the observed data combined with the used theory will be discussed. The chapter will end with a list of  recommendations for the different stakeholders.



4.1
Conclusions
The main research question for this thesis was: “what are the effects of train based Park and Ride for the different stakeholders?”. To answer this question fifteen P+R locations on the Rotterdam-Utrecht route were selected. On these P+R facilities, users are counted whereby a distinction is made between train users and non train users (other destinations). The non train users can be seen as improper users for the NS, because they only park their car without using the train services. Beside the (non-)train users a distinction is made between paid and free parking facilities and the importance of the station for the NS with regard to the frequency of trains per hour.

Through observations it became clear that small and medium stations have an average occupancy rate  of  respectively 49% and 56%. The bigger stations however have a lower occupancy rate with an average of 23%. This is also due to the fact that the bigger stations in general have more parking places compared to the small and medium stations. In this situation it might be possible that people use the P+R facility as a normal parking place, considering the difference between the actual and the observed occupancy rate. We have seen that there is also a difference between occupancy rate of the stations with free parking (approximately 52%) and paid parking (approximately 23%).
Another observation is that the users can be divided in proper and improper users. Generally P+R users are proper users of the P+R. However, for some P+R facilities the percentage of improper users was very high. The percentage of improper users was striking for the Utrecht area and also for Rotterdam Centraal. The average percentage of improper users for the Utrecht region (Utrecht Centraal – 97%, Utrecht Terwijde -14%, Utrecht Lunetten -73%, Utrecht Overvecht -39%) is 56%, for Rotterdam Centraal this percentage is 76%. The high rate of improper users for these stations can be explained by the nearby availability of business and/or leisure activities.

After analyzing these facitlities, two stations are chosen for further research based on the results. The chosen stations, Woerden and Utrecht Overvecht, are selected because they both have a high frequency of trains per hour, a high occupancy rate and different proportions of (im-)proper users. Trough the counting  there is observed that the P+R facility in Woerden is almost only used by train users, whereby in Utrecht Overvecht almost half of the users have different purposes. Besides, they differ from each other in type. Woerden has an origin function. Utrecht Overvecht has a destination function based on train users only. If we consider all users of the facility, it can be seen as a normal parking place. 
The main reason for using the P+R  facilities for both stations is commuter traffic. In Woerden as well as Utrecht Overvecht, the P+R led to a change in modality for car users, public transport users and cyclists. It got clear that the P+R leads to unintended effects due to the abstraction from public transport and bike users. For both the former public transport users as cyclists, the main reason for using the P+R is because of financial reasons.

For Utrecht Overvecht we have seen that people who used to go to their final destination by public transport is an interesting group because unintended effects occurred. These people are being abstracted from the public transport. On the other hand, these people start using their car, but do not use the train to reach their final destination. 

The reaction to the introduction of a price will lead to a reduction in use of the P+R facility with 44 % in Woerden, compared to 6.3% in Utrecht Overvecht. This can partly be explained by the 51% of users who mentioned they would park their car somewhere else in the neighbourhood. In Woerden 27% of the users will park their car further away and account the extra walking distance instead of paying for the P+R facility. The biggest difference between both cities is that in Woerden almost every P+R user continues his/her trip using the train, while in Utrecht Overvecht 68% of the P+R users are not using the train for the second part of the trip.
The effects of the introduction of a price for the NS can be divided in two. First  there is a group that indicated that they will still use the P+R facility and a group which mentioned that they would still park their car somewhere else in the neighbourhood. For this last group this does not necessarily mean a loss of customers for the NS, these people will probably keep using the train for the second part of the trip, but only try to avoid the parking tariffs at the P+R facility.
For both Utrecht Overvecht as well as Woerden, the share of P+R users who said that they would park their car somewhere else in the neighbourhood in the case of a price introduction is very high. The introduction of a price will shift the largest share of the users to neighbouring areas with unwanted effects such as inconvenience for the locals as a result. This is not the preferred situation a local government aims for.  

The majority of the users in Woerden and Utrecht Overvecht would change their behaviour if there would be a price introduction. This implies that the introduction of a price, leads to higher GTC for the majority of the P+R users. Besides the monetary effects, it is important to take into account the non-monetary effects. In both cities the users have been asked which improvements they prefer at the P+R site. The main answers given were: more parking places, getting rid of the illegal parkers and more safety/lightening/monitoring/camera’s. Taking into account these desires will lead to lower non-monetary costs and decrease the GTC. These answers are remarkable because in general people do not want to pay for a parking place, but do demand for P+R facilities of a higher quality. 
Effects for the NS

In the case of Woerden, of which the P+R has an origin function, one can imply that other cities profit from the infrastructure of Woerden. However this situation gives people the opportunity to work in the Randstad area which is positive for the NS since the longer distance trips are more profitable. The P+R led to a change in modality for car, public transport and bike users. This switch from modality is positive for the NS, since it is known that 96% are train users. 
In Utrecht Overvecht more than two third of the users  are non train users which is not preferable for the NS. The P+R led to a change in modality for car users, public transport users and cyclists, which is positive for the NS. However in the case of a price introduction it will contribute to a loss of passengers since 22% of the users will shift towards other transport modes. These situations are not desirable because of the unintended effects due to the switch of public transport and bike users. In Utrecht Overvecht, the largest share of users will park their car somewhere in the neighbourhood in the case of a price introduction, also in this case this is an undesirable result for the local government. For the NS, the presence of a P+R in general is positive because the users of the P+R facilities switch their mode of transport. 

Effects for local public transport companies

For local public transport companies the P+R facility leads to an abstraction of public transport. The abstraction from public transport towards the use of P+R is negative for the local public transport companies, since this means a reduction in customers. In Utrecht Overvecht 34% of the former public transport users indicated that they will switch back to the public transport if a price will be introduced. The return of these customers will be experienced positively by the public transport companies, however the remaining 66% will still not use this mode of transport. The local public transport companies in general are in a disadvantageous position. 
Effects for the local government

The main effects of the P+R are not desirable because of the unintended effects due to the switch of public transport and bike users. For the local government, the introduction of paid parking can have a negative impact because users will park their car in surrounding areas. This can lead to inconvenience. In the case of Utrecht Overvecht, this situation can be positive as well as negative. The constructed infrastructure is improving the accessibility of the region itself, however this attracts more car users especially because Utrecht Overvecht has a destination function (based on train users). This can lead to congestion which is unfavourable for the local government. 
4.2
Recommendations

NS
Investing in P+R facilities is generally positive for the NS. Users are attracted from other transport modes or are prepared to combine their trip with the train for the second part. However, P+R facilities can also attract improper users. If a station attracts a lot of improper users, the NS basically is investing in a parking that is not beneficial for them because there is no revenue (unless the P+R is paid parking). The NS should therefore find a solution to optimize the number of proper users and make sure the P+R will be used for the right purposes. To improve the number of proper users the NS can reduce tariffs (or introduce free parking) for people with a train ticket or subscription. An important issue in order to improve the use of P+R facilities might be neat, clean and safe facilities. These factors are considered as important among the surveyed P+R users. The more a P+R facility fits with a users quality requirements, the better it will stimulate the use of these facilities. Another observation that is made in the surveyed P+R facility is that people demand for more place. Especially more parking places next to bigger stations (intercity stations) would attract car users to the train.

Public companies

For local public transport companies the P+R has a negative or no effect. If public transport companies lose customers to the NS, this will lead to a loss in their revenue and probably will influence their business (investments etcetera). This might effect accessibility in the future if it leads to a lack in investment. A possible solution for public transport companies to remain attractive is to link the public transport ticket, with a reduction in price for a train ticket. This can be seen as a cooperation between the public transport companies and the NS. The NS will benefit from this situation because it generates customers and they do not have to invest in additional parking facilities, for the local public transport companies this will be beneficial because they will not lose their customers or even attract new customers. However, this is in another context and can be seen apart from P+R.
Government

The local government is not always positively effected by P+R facilities, the abstraction from public transport and bike is not the effect that is desired and can lead to unwanted situations. Abstraction from public transport and bike towards car means more pollution, can lead to congestion, demand for parking space etcetera. Even in the situation of a price introduction it is seen that a lot of users park their car in the neighbourhood, which is an unwanted effect. The local government needs to do something about this situation, because it might lead to inconvenience for the neighbouring areas. A solution for this problem might be expanding the paid parking zone nearby the P+R facility. This leads to more income for the local government because of the fees. Besides, the local government is in general stimulating the NS (subsidies) for the P+R policies in order to improve the use of it. On the other hand the local government also subsidises the public transport companies. In this situation the local government has to pay more because stimulating one has a negative output for the other. 
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Appendix A
Questionnaire 
1) What is the reason for using this P+R facility today?

· Commuter traffic
· Business trip
· Study
· Leisure/ shopping
· Other,………………………………………………………………………………………………………
2) Which station was your final destination?........................................................
3) How often do you use this P+R facility?

· < 1 time per week
· 1 time per week
· 2 times per week
· 3 times per week
· 4 times per week
· 5 times per week

4) How would you travel to your final destination without this P+R facility?
· With the car to final destination

· With the public transport to final destination

· With the bike to final destination

· With the bike to the train station, then public transport to final destination
· Not making the same journey

· Other,…………………………………………………………………………… ………………………
5) What is the reason for choosing this specific P+R facility?

· Financial reasons
· Speed
· Comfort

· Combination of above answers
· None of above answers
6) Could you rate the following aspects with good, sufficient, moderate or insufficient?

· Frequency of the trains : good/sufficient/moderate/insufficient

· Safety on the P+R facility: good/sufficient/moderate/insufficient

· Neatness of the P+R facility: good/sufficient/moderate/insufficient
· Price of the P+R facility: good/sufficient/moderate/insufficient
7) How would you react in the situation of a price introduction of € 3,60 per day

· I will still use this P+R facility

· I will go to my final destination by car
· I will go to my final destination by public transport
· I will go to my final destination by bike
· I will not using this P+R facility anymore

· I will park my car somewhere else in the neighborhood

· Other,……………………………………………………………………………………………………………
8) How are you familiar with this P+R facility? 

· Friends
· Website NS/ ANWB

· Colleagues
· Live close to the P+R
· Other,…………………………………………………………………………....………………………………

9) Which improvements do you want to see at this P+R facility?………………………………………………………………………………………………....................
10) What are the four digits of your postal code?..........................................................
Appendix B
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Figure: Occupancy rate of total parking lots at P+R facilities on the Rotterdam-Utrecht Route

The figure shows the total occupancy rate of all the counted P+R facilities. These rates include also the already parked cars before 07.00 am. In this way a 100% score not always a positive score. The P+R facility in Lombardijen for instance was already for 63% occupied before 07:00 o’clock, what indicates that the parking lot also is used for local parking for residents. Just 27% of the cars used the parking place as an transfer point between their car and the train.  
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Figure: Counted car occupancy rate at P+R facilities on the Rotterdam-Utrecht Route

The figure shows the occupancy rate of the cars which are counted between 07:00 and 09:00 am without the already parked cars. In this way the figure makes clear that 80% of the parking places in Utrecht Overvecht are occupied with cars which are actual observed and this make it a more valid location for surveys. Almost half of the observed P+R facilities have an occupancy rate of less than 50%.
Appendix C
Counting without already parked
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Figure: Overview total, occupied and empty
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Figure: Overview occupied and empty
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Figure: Observed number of drivers who parked at the P+R
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Figure: Occupancy rate
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Figure: Stations with paid parking
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Figure: Stations with free parking
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Figure: <100 Parking places
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Figure: 100-200 Parking places
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Figure: >200 Parking places

Appendix D
Counting with already parked

	Bilthoven (NS free parking)

	 
	To the trains
	Other destinations

	Already parked
	24
	 

	07:00-07:15
	4
	1

	07:15-07:30
	13
	1

	07:30-07:45
	11
	1

	07:45-08:00
	14
	1

	08:00-08:15
	9
	1

	08:15-08:30
	7
	1

	08:30-08:45
	9
	 

	08:45-09:00
	10
	 

	Total
	101
	6

	Number of parking places
	
	156

	Empty places
	
	27

	Disabled places
	
	2

	Occupancy factor
	 
	68,59


	Vleuten (Free parking)

	 
	To the trains
	Other destinations

	Already parked
	16
	 

	07:00-07:15
	7
	 

	07:15-07:30
	
	 

	07:30-07:45
	18
	 

	07:45-08:00
	
	 

	08:00-08:15
	7
	 

	08:15-08:30
	
	 

	08:30-08:45
	5
	 

	08:45-09:00
	 
	 

	Total
	53
	0

	Number of parking places
	
	72

	Empty places
	
	19

	Disabled places
	
	2

	Occupancy factor
	 
	73,61


	Schiedam Centrum (Q-park)
	 

	 
	To the trains
	Other destinations

	Already parked
	15
	

	07:00-07:15
	1
	

	07:15-07:30
	4
	

	07:30-07:45
	7
	

	07:45-08:00
	10
	1

	08:00-08:15
	10
	

	08:15-08:30
	5
	

	08:30-08:45
	4
	

	08:45-09:00
	8
	

	Total
	64
	1

	Number of parking places
	
	265

	Empty places
	
	200

	Occupancy factor
	 
	24,53


	Utrecht Terwijde (Free parking)

	 
	To the trains
	Other destinations

	Already parked
	6
	4

	07:00-07:15
	4
	 

	07:15-07:30
	
	 

	07:30-07:45
	9
	 

	07:45-08:00
	1
	 

	08:00-08:15
	6
	 

	08:15-08:30
	
	 

	08:30-08:45
	4
	 

	08:45-09:00
	1
	 

	Total
	31
	4

	Number of parking places
	
	45

	Empty places
	
	10

	Disabled places
	
	2

	Occupancy factor
	 
	77,78


	Rotterdam Centraal (Q-park)

	 
	To the trains
	Other destinations

	Already parked
	9
	 

	07:00-07:15
	1
	3

	07:15-07:30
	
	 

	07:30-07:45
	
	2

	07:45-08:00
	
	 

	08:00-08:15
	3
	2

	08:15-08:30
	
	1

	08:30-08:45
	
	3

	08:45-09:00
	 
	2

	Total
	13
	13

	Number of parking places
	
	75

	Empty places
	
	49

	Disabled places
	
	2

	Occupancy factor
	 
	34,67


	Lombardijen (Free parking)

	 
	To the trains
	Other destinations

	Already parked
	84
	 

	07:00-07:15
	11
	 

	07:15-07:30
	20
	 

	07:30-07:45
	
	 

	07:45-08:00
	
	 

	08:00-08:15
	
	 

	08:15-08:30
	
	 

	08:30-08:45
	
	 

	08:45-09:00
	 
	 

	Total
	115
	0

	Number of parking places
	
	115

	Empty places
	
	0

	Disabled places
	
	0

	Occupancy factor
	 
	100


	Den Dolder (Free parking)

	 
	To the trains
	Other destinations

	Already parked
	13
	 

	07:00-07:15
	7
	 

	07:15-07:30
	5
	 

	07:30-07:45
	1
	 

	07:45-08:00
	6
	 

	08:00-08:15
	5
	 

	08:15-08:30
	6
	 

	08:30-08:45
	8
	 

	08:45-09:00
	2
	 

	Total
	53
	0

	Number of parking places
	
	70

	Empty places
	
	17

	Disabled places
	
	1

	Occupancy factor
	 
	75,71


	Capelle Schollevaar (Free parking)

	 
	To the trains
	Other destinations

	Already parked
	13
	 

	07:00-07:15
	3
	 

	07:15-07:30
	3
	 

	07:30-07:45
	3
	 

	07:45-08:00
	5
	 

	08:00-08:15
	1
	 

	08:15-08:30
	2
	 

	08:30-08:45
	1
	 

	08:45-09:00
	2
	 

	Total
	33
	0

	Number of parking places
	
	50

	Empty places
	
	17

	Disabled places
	
	2

	Occupancy factor
	 
	66


	Utrecht Lunetten (Free parking)

	 
	To the trains
	Companies

	Already parked
	11
	 

	07:00-07:15
	
	 

	07:15-07:30
	2
	 

	07:30-07:45
	3
	 

	07:45-08:00
	3
	 

	08:00-08:15
	3
	 

	08:15-08:30
	5
	8

	08:30-08:45
	2
	16

	08:45-09:00
	3
	32

	Total
	32
	56

	Number of parking places
	
	153

	Empty places
	
	65

	Disabled places
	
	1

	Occupancy factor
	 
	57,52


	Gouda (Free parking) 

	 
	To the trains
	Companies

	Already parked
	10
	 

	07:00-07:15
	8
	 

	07:15-07:30
	6
	 

	07:30-07:45
	7
	 

	07:45-08:00
	12
	 

	08:00-08:15
	7
	 

	08:15-08:30
	6
	 

	08:30-08:45
	8
	 

	08:45-09:00
	8
	 

	Total
	72
	0

	Number of parking places
	
	228

	Empty places
	
	156

	Disabled places
	
	3

	Occupancy factor
	 
	31,58


	Nieuwerkerk ad IJssel (Free parking)

	 
	To the trains
	Companies

	Already parked
	33
	 

	07:00-07:15
	5
	 

	07:15-07:30
	9
	 

	07:30-07:45
	
	 

	07:45-08:00
	
	 

	08:00-08:15
	
	 

	08:15-08:30
	
	 

	08:30-08:45
	
	 

	08:45-09:00
	 
	 

	Total
	47
	0

	Number of parking places
	
	54

	Empty places
	
	7

	Disabled places
	
	3

	Occupancy factor
	 
	87,04


	Woerden (Free parking)

	 
	To the trains
	Other destinations

	Already parked
	58
	 

	07:00-07:15
	18
	 

	07:15-07:30
	28
	 

	07:30-07:45
	34
	3

	07:45-08:00
	30
	 

	08:00-08:15
	15
	 

	08:15-08:30
	23
	 

	08:30-08:45
	10
	 

	08:45-09:00
	11
	 

	Total
	227
	3

	Number of parking places
	
	232

	Empty places
	
	2

	Disabled places
	
	3

	Occupancy factor
	 
	99,14


	Vlaardingen Oost (Free parking)

	 
	To the trains
	Other destinations

	Already parked
	21
	 

	07:00-07:15
	1
	 

	07:15-07:30
	6
	 

	07:30-07:45
	4
	 

	07:45-08:00
	2
	 

	08:00-08:15
	2
	 

	08:15-08:30
	
	 

	08:30-08:45
	
	 

	08:45-09:00
	 
	 

	Total
	36
	0

	Number of parking places
	
	36

	Empty places
	
	0

	Disabled places
	
	0

	Occupancy factor
	 
	100


	Utrecht Overvecht (Free parking)

	 
	To the trains
	Other destinations

	Already parked
	17
	 

	07:00-07:15
	8
	2

	07:15-07:30
	4
	5

	07:30-07:45
	3
	2

	07:45-08:00
	10
	6

	08:00-08:15
	10
	6

	08:15-08:30
	4
	3

	08:30-08:45
	3
	2

	08:45-09:00
	1
	2

	Total
	60
	28

	Number of parking places
	
	89

	Empty places
	
	1

	Disabled places
	
	0

	Occupancy factor
	 
	98,88


	Utrecht Centraal
	 
	 

	 
	To the trains
	Other destinations

	Already parked
	23
	 

	07:00-07:15
	
	8

	07:15-07:30
	
	12

	07:30-07:45
	1
	5

	07:45-08:00
	
	13

	08:00-08:15
	1
	20

	08:15-08:30
	
	18

	08:30-08:45
	
	17

	08:45-09:00
	1
	11

	Total
	26
	104

	Number of parking places
	
	427

	Empty places
	
	297

	Disabled places
	
	0

	Occupancy factor
	 
	30,44
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Figure: Occupied and empty
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Figure: Free parking
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Figure: <100 Parking places
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Figure: 100-200 Parking places
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Figure: >200 Parking places

Appendix E
Data Woerden

	plaats

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Woerden
	100
	100,0
	100,0
	100,0


	daginweek

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	maandag
	62
	62,0
	62,0
	62,0

	
	woensdag
	38
	38,0
	38,0
	100,0

	
	Total
	100
	100,0
	100,0
	


	reden

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Woon-werk
	66
	66,0
	66,0
	66,0

	
	Zakelijke reis
	4
	4,0
	4,0
	70,0

	
	Studie
	15
	15,0
	15,0
	85,0

	
	Vrije tijd/ winkelen
	15
	15,0
	15,0
	100,0

	
	Total
	100
	100,0
	100,0
	


	eindbest

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Utrecht Centraal
	37
	37,0
	37,0
	37,0

	
	Amsterdam
	16
	16,0
	16,0
	53,0

	
	Leiden
	7
	7,0
	7,0
	60,0

	
	Den Haag
	13
	13,0
	13,0
	73,0

	
	Rotterdam
	6
	6,0
	6,0
	79,0

	
	Overig
	17
	17,0
	17,0
	96,0

	
	Geen treinreiziger
	4
	4,0
	4,0
	100,0

	
	Total
	100
	100,0
	100,0
	


	hoevaak

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	<1
	20
	20,0
	20,0
	20,0

	
	1,00
	11
	11,0
	11,0
	31,0

	
	2,00
	4
	4,0
	4,0
	35,0

	
	3,00
	20
	20,0
	20,0
	55,0

	
	4,00
	15
	15,0
	15,0
	70,0

	
	5,00
	30
	30,0
	30,0
	100,0

	
	Total
	100
	100,0
	100,0
	


	zonderpr

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	met de auto naar de eindbestemming
	25
	25,0
	25,0
	25,0

	
	Met het openbaar vervoer naar de eindbestemming
	22
	22,0
	22,0
	47,0

	
	Met de fiets naar de eindbestemming
	17
	17,0
	17,0
	64,0

	
	Met de fiets naar het station en vervolgens het OV gebruiken
	24
	24,0
	24,0
	88,0

	
	Ik zou dezelfde reis niet maken
	1
	1,0
	1,0
	89,0

	
	Anders
	1
	1,0
	1,0
	90,0

	
	Ergens anders parkeren
	8
	8,0
	8,0
	98,0

	
	laten brengen/halen
	2
	2,0
	2,0
	100,0

	
	Total
	100
	100,0
	100,0
	


	redengebruik

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	goedkoper
	50
	50,0
	50,0
	50,0

	
	sneller
	9
	9,0
	9,0
	59,0

	
	comfortabeler / makkelijker
	13
	13,0
	13,0
	72,0

	
	Combinatie van bovenstaande antwoorden
	25
	25,0
	25,0
	97,0

	
	Geen van bovenstaande redenen
	3
	3,0
	3,0
	100,0

	
	Total
	100
	100,0
	100,0
	


	frequentieov

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	goed
	53
	53,0
	53,0
	53,0

	
	voldoende
	29
	29,0
	29,0
	82,0

	
	matig
	10
	10,0
	10,0
	92,0

	
	onvoldoende
	4
	4,0
	4,0
	96,0

	
	Niet van toepassing
	4
	4,0
	4,0
	100,0

	
	Total
	100
	100,0
	100,0
	


	Veiligheidpr

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	goed
	51
	51,0
	51,0
	51,0

	
	voldoende
	34
	34,0
	34,0
	85,0

	
	matig
	9
	9,0
	9,0
	94,0

	
	onvoldoende
	6
	6,0
	6,0
	100,0

	
	Total
	100
	100,0
	100,0
	


	netheidpr

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	goed
	43
	43,0
	43,0
	43,0

	
	voldoende
	39
	39,0
	39,0
	82,0

	
	matig
	16
	16,0
	16,0
	98,0

	
	onvoldoende
	2
	2,0
	2,0
	100,0

	
	Total
	100
	100,0
	100,0
	


	prijspr

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	goed
	93
	93,0
	93,0
	93,0

	
	voldoende
	7
	7,0
	7,0
	100,0

	
	Total
	100
	100,0
	100,0
	


	reactieprijs

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	nog steeds P+R gebruiken
	13
	13,0
	13,0
	13,0

	
	Met de auto naar eindbestemming
	6
	6,0
	6,0
	19,0

	
	Met het openbaar vervoer naar mijn eindbestemming gaan
	2
	2,0
	2,0
	21,0

	
	Met de fiets naar de eindbestemming gaan
	8
	8,0
	8,0
	29,0

	
	Ik zal niet meer gebruik maken van dit P+R terrein
	44
	44,0
	44,0
	73,0

	
	auto ergens anders in de buurt parkeren
	27
	27,0
	27,0
	100,0

	
	Total
	100
	100,0
	100,0
	


	bekend

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Vrienden/ bekenden
	13
	13,0
	13,0
	13,0

	
	Woonachtend dichtbij het P+R
	80
	80,0
	80,0
	93,0

	
	Andere parkeerplaats is betaald geworden
	3
	3,0
	3,0
	96,0

	
	7,00
	4
	4,0
	4,0
	100,0

	
	Total
	100
	100,0
	100,0
	


	verbeteringen

	
	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Betere bewegwijziging
	1
	1,0
	1,0
	1,0

	
	Meer parkeerplekken
	41
	41,0
	41,0
	42,0

	
	veiliger / verlichting / meer toezicht/ camera's
	8
	8,0
	8,0
	50,0

	
	houd het gratis
	3
	3,0
	3,0
	53,0

	
	geen
	29
	29,0
	29,0
	82,0

	
	foutparkeerders weg
	12
	12,0
	12,0
	94,0

	
	meer prullenbakken
	2
	2,0
	2,0
	96,0

	
	Alleen gatis voor NS kaarthouders
	1
	1,0
	1,0
	97,0

	
	Ruimere vakken
	3
	3,0
	3,0
	100,0

	
	Total
	100
	100,0
	100,0
	


Appendix F
Data Utrecht Overvecht

	reden * eindbest Crosstabulation

	Count

	
	
	eindbest
	Total

	
	
	Utrecht Centraal
	Amsterdam Centraal
	Rotterdam
	Overig
	Geen treinreiziger
	

	reden
	Woon-werk
	6
	1
	0
	2
	33
	42

	
	Zakelijke reis
	0
	0
	0
	1
	3
	4

	
	Studie
	2
	0
	1
	0
	1
	4

	
	Vrije tijd/ winkelen
	4
	1
	1
	1
	6
	13

	Total
	12
	2
	2
	4
	43
	63


	reden * hoevaak Crosstabulation

	Count

	
	
	hoevaak
	Total

	
	
	<1
	1,00
	2,00
	3,00
	4,00
	5,00
	

	reden
	Woon-werk
	2
	4
	5
	5
	7
	19
	42

	
	Zakelijke reis
	3
	0
	1
	0
	0
	0
	4

	
	Studie
	1
	0
	1
	2
	0
	0
	4

	
	Vrije tijd/ winkelen
	6
	5
	1
	0
	0
	1
	13

	Total
	12
	9
	8
	7
	7
	20
	63


	reden * zonderpr Crosstabulation

	Count

	
	
	zonderpr
	Total

	
	
	met de auto naar de eindbestemming
	Met het openbaar vervoer naar de eindbestemming
	Met de fiets naar de eindbestemming
	Met de fiets naar het station en vervolgens het OV gebruiken
	Via een ander station
	

	reden
	Woon-werk
	27
	9
	3
	2
	1
	42

	
	Zakelijke reis
	2
	2
	0
	0
	0
	4

	
	Studie
	1
	3
	0
	0
	0
	4

	
	Vrije tijd/ winkelen
	6
	5
	2
	0
	0
	13

	Total
	36
	19
	5
	2
	1
	63


	reden * redengebruik Crosstabulation

	Count

	
	
	redengebruik
	Total

	
	
	goedkoper
	sneller
	comfortabeler / makkelijker
	Combinatie van bovenstaande antwoorden
	Geen van bovenstaande redenen
	

	reden
	Woon-werk
	6
	23
	1
	10
	2
	42

	
	Zakelijke reis
	1
	3
	0
	0
	0
	4

	
	Studie
	0
	1
	2
	0
	1
	4

	
	Vrije tijd/ winkelen
	2
	3
	1
	7
	0
	13

	Total
	9
	30
	4
	17
	3
	63


	reden * frequentieov Crosstabulation

	Count

	
	
	frequentieov
	Total

	
	
	goed
	voldoende
	Niet van toepassing
	

	reden
	Woon-werk
	9
	0
	33
	42

	
	Zakelijke reis
	1
	0
	3
	4

	
	Studie
	2
	1
	1
	4

	
	Vrije tijd/ winkelen
	4
	3
	6
	13

	Total
	16
	4
	43
	63


	reden * Veiligheidpr Crosstabulation

	Count

	
	
	Veiligheidpr
	Total

	
	
	goed
	voldoende
	matig
	

	reden
	Woon-werk
	22
	15
	5
	42

	
	Zakelijke reis
	3
	0
	1
	4

	
	Studie
	3
	1
	0
	4

	
	Vrije tijd/ winkelen
	7
	4
	2
	13

	Total
	35
	20
	8
	63


	reden * netheidpr Crosstabulation

	Count

	
	
	netheidpr
	Total

	
	
	goed
	voldoende
	matig
	onvoldoende
	

	reden
	Woon-werk
	27
	9
	5
	1
	42

	
	Zakelijke reis
	3
	0
	1
	0
	4

	
	Studie
	2
	2
	0
	0
	4

	
	Vrije tijd/ winkelen
	8
	3
	2
	0
	13

	Total
	40
	14
	8
	1
	63


	reden * prijspr Crosstabulation

	Count

	
	
	prijspr
	Total

	
	
	goed
	onvoldoende
	

	reden
	Woon-werk
	42
	0
	42

	
	Zakelijke reis
	4
	0
	4

	
	Studie
	4
	0
	4

	
	Vrije tijd/ winkelen
	12
	1
	13

	Total
	62
	1
	63


	reden * reactieprijs Crosstabulation

	Count

	
	
	reactieprijs
	Total

	
	
	nog steeds P+R gebruiken
	Met de auto naar eindbestemming
	Met het openbaar vervoer naar mijn eindbestemming gaan
	Met de fiets naar de eindbestemming gaan
	Ik zal niet meer gebruik maken van dit P+R terrein
	auto ergens anders in de buurt parkeren
	

	reden
	Woon-werk
	9
	1
	1
	3
	4
	24
	42

	
	Zakelijke reis
	2
	0
	0
	0
	0
	2
	4

	
	Studie
	0
	0
	1
	0
	0
	3
	4

	
	Vrije tijd/ winkelen
	2
	2
	4
	2
	0
	3
	13

	Total
	13
	3
	6
	5
	4
	32
	63


	reden * bekend Crosstabulation

	Count

	
	
	bekend
	Total

	
	
	Vrienden/ bekenden
	Website NS/ANWB
	Collega's
	Woonachtend dichtbij het P+R
	Andere parkeerplaats is betaald geworden
	Anders
	

	reden
	Woon-werk
	0
	3
	33
	3
	2
	1
	42

	
	Zakelijke reis
	0
	1
	1
	1
	1
	0
	4

	
	Studie
	1
	0
	0
	2
	1
	0
	4

	
	Vrije tijd/ winkelen
	3
	1
	0
	8
	1
	0
	13

	Total
	4
	5
	34
	14
	5
	1
	63


	reden * verbeteringen Crosstabulation

	Count

	
	
	verbeteringen
	Total

	
	
	Meer parkeerplekken
	veiliger / verlichting / meer toezicht/ camera's
	houd het gratis
	geen
	foutparkeerders weg
	meer prullenbakken
	anders
	

	reden
	Woon-werk
	16
	7
	1
	14
	2
	1
	1
	42

	
	Zakelijke reis
	2
	0
	1
	1
	0
	0
	0
	4

	
	Studie
	1
	0
	0
	3
	0
	0
	0
	4

	
	Vrije tijd/ winkelen
	4
	3
	0
	6
	0
	0
	0
	13

	Total
	23
	10
	2
	24
	2
	1
	1
	63
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Occupancy rate of counted cars
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� � HYPERLINK "http://www.ns.nl" �www.ns.nl� (May 2009)


� Mainly based on Mingardo, 2008.


� � HYPERLINK "http://www.ns.nl" �www.ns.nl� (June 2009)


� Mainly based on Horner & Groves, (2007).


� � HYPERLINK "http://www.nsdienstregeling.nl" �www.nsdienstregeling.nl� (June 2009)


� � HYPERLINK "http://www.ns.nl" �www.ns.nl� (June 2009)
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						Woerden				Overvecht				Total

						Number		% of total		Number		% of total		Number		% of total

				Number of surveys		100				63				163

				Proper P+R users		96		96.0%		20		31.7%		116		71.2%

				1. Reason for using P+R today

				a. Commuter traffic		66		66.0%		42		66.7%		108		66.3%

				b. Business		4		4.0%		4		6.3%		8		4.9%

				c. Study		15		15.0%		4		6.3%		19		11.7%

				d. Leisure/shopping		15		15.0%		13		20.6%		28		17.2%

				e. Other		-		-		-		-		-

				2. Frequency of use P+R

				a. < 1 time per week		20		20.0%		12		19.0%		32		19.6%

				b. 1 time per week		11		11.0%		9		14.3%		20		12.3%

				c. 2 times per week		4		4.0%		8		12.7%		12		7.4%

				d. 3 times per week		20		20.0%		7		11.1%		27		16.6%

				e. 4 times per week		15		15.0%		7		11.1%		22		13.5%

				f. 5 times per week		30		30.0%		20		31.7%		50		30.7%

				3. Final destination of the trip

				a. Utrecht region		37		37.0%		12		19.0%		49		30.1%

				b. Amsterdam region		16		16.0%		2		3.2%		18		11.0%

				c. Leiden		7		7.0%		-		-		7		4.3%

				d. Den Haag region		13		13.0%		-		-		13		8.0%

				e. Rotterdam region		6		6.0%		2		3.2%		8		4.9%

				f. Other regions		17		17.0%		4		6.3%		21		12.9%

				g. Not a train user		4		4.0%		43		68.3%		47		28.8%

				4. Same journey without this P+R site

				a. Car to final destination		25		25.0%		36		57.1%		61		37.4%

				b. Public transport to final destination		22		22.0%		19		30.2%		41		25.2%

				c. Bike to final destination		17		17.0%		5		7.9%		22		13.5%

				d. Bike to the station, then public transport		24		24.0%		2		3.2%		26		16.0%

				e. Not making the same journey		1		1.0%		-		-		1		0.6%

				f. Other		11		11.0%		1		1.6%		12		7.4%

				5. Reason choice specific P+R site

				a. Financial reasons		50		50.0%		9		14.3%		59		36.2%

				b. Speed		9		9.0%		30		47.6%		39		23.9%

				c. Comfort		13		13.0%		4		6.3%		17		10.4%

				d. Combination above		25		25.0%		17		27.0%		42		25.8%

				e. None of the above reasons		3		3.0%		3		4.8%		6		3.7%

				6. Reaction introduction price of €3,60 per day

				a. Still using this P+R site		13		13.0%		13		20.6%		26		16.0%

				b. Car to final destination		6		6.0%		3		4.8%		9		5.5%

				c. Public transport to final destination		2		2.0%		6		9.5%		8		4.9%

				d. Bike to final destination		8		8.0%		5		7.9%		13		8.0%

				e. Not using this P+R site		44		44.0%		4		6.3%		48		29.4%

				f. Parking somewhere else in the neighbourhood		27		27.0%		32		50.8%		59		36.2%

				7. Familiar with this particular P+R site

				a. Friends		13		13.0%		4		6.3%		17		10.4%

				b. Website NS/ANWB		-		-		5		7.9%		5		3.1%

				c. Colleagues		-		-		34		54.0%		34		20.9%

				d. Live close to P+R		80		80.0%		14		22.2%		94		57.7%

				e. Other		7		7.0%		6		9.5%		13		8.0%
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