



Abstract
Since 2000, the congestion problem in the Netherlands has grown a lot. To try to solve this problem there are different policies that can be implemented. Since the problem is not solved already it is safe to say that the Netherlands need additional solutions to solve the problem. One of the solutions that can be implemented is road pricing in the way of paying per kilometer, also called ‘rekeningrijden’. 
This thesis has been written to examine the attitude towards road pricing, and if people are willing to accept this measure to reduce the congestion problem. The data that is collected in this research is collected by an online survey and researched the attitude towards road pricing and reducing the congestion problem and the relationship between these. Also, different demographic data of the respondents was collected to check whether there would be a difference between the different demographic groups. To analyze the data the statistic program SPSS was used. 
To know the relationship between the questions a correlation table is used, and to check whether other variables have an influence on the attitude towards road pricing a linear regression is used. The results show that people who are more willing to help reduce congestion are more positive about road pricing. The results also show that when people are driving more kilometers, people are less positive about road pricing. Striking is that people are positive about reducing congestion, but do not want to do something about it themselves. The results did not differ between the different demographic groups. 
The advice is to use marketing to make the attitude towards road pricing more positive by focusing on the positive aspects. Also try to make the people more aware of the things they can do to reduce congestion to make people more positive about reducing congestion which will positively influence the attitude towards road pricing and makes people more willing to accept road pricing. Also, an extra measure can be to reward people who want to change their behavior and punish the people who will not change their behavior by road pricing
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[bookmark: _Toc13677093]Background 
Since 2000, the congestion in the Netherlands has grown a lot, up to 15% (Rijkswaterstaat, 2018). On the 30th of October 2018, the Netherlands had the biggest morning congestion of the year. At the peak moment of the congestion, 970 kilometers was counted (De Jong, 2018). The costs of these congestions are estimated to be huge, up to 3 billion euros in 2015 (van Meerkerk, Verrips & Hilbers, 2015). One of the scenarios which can happen is that the congestions will get 4 times as big as it is nowadays.
With the economy on the rise, and a low unemployment rate, more and more people are choosing the car as mode of transport to get to work. The problem will not be solved by the planned extra kilometers of concrete, since the problem will get bigger and bigger. One of the solutions for this problem can be road pricing, let people pay for when and how much they use the road with their car. However, this idea is not popular in the Netherlands. Pier Eringa, director of pro rail wonders why, since people are used to pay more for example given their airplane tickets when they want to fly in a popular time frame. Even though people know that using their car is causing environmental problems (Jones & Hervik, 1992) most people do not accept solutions against congestion problems and reducing their car use if they incur costs or require a change in the persons car use. 
Nowadays in the Netherlands people do not pay for their usage of the road, but all people with a car pay ‘wegenbelasting’, which is not dependent on how much you will use your car. With road pricing people will be charged individually for the external costs their usage of the car will cause and may lead to less congestion. 
Road pricing has been a discussion point in the Netherlands since the late 1980’s. the government of the Netherlands started to research several options to reduce congestion, and to promote alternative modes of transport. In 1999 a project called rekeningrijden has started in the Netherlands, however this plan was cancelled. In 2005, a similar concept was on the agenda of the Dutch government called ‘rekeningrijden’ (road pricing). It was researched that people were motivated to change their car using behavior when they would be rewarded with money to avoid the peak time. This means, that the government has to pay a lot of money to make this work. 
One of the previous ministers of infrastructure and transport, Camiel Eurlings, came up with the idea to let people pay for the car usage instead of wegenbelasting, which only means that people who own a car pay these costs. In this idea, people will pay for the number of kilometers they drive with their car. To compensate for users who do not use their car a lot and do not impact the congestion, the wegenbelasting should be dropped. This means the people who drive more, and have a bigger impact on the congestion problem, pay more than people who drive less. 
Up until now the kilometerheffing has not been implemented, and besides some ‘milieuzones’, places in cities where old and polluting cars cannot come, no road pricing is implemented. In 2012, six out of the ten political parties stated they wanted to solve to congestion problem with road pricing, however the coalition of the VVD and the PvdA have agreed not to introduce road pricing while they are in charge (van Meerkerk, Verrips & Hilbers, 2015).
In October 2017, when the new coalition parties (VVD, D66, CDA and CU) have agreed that they will be likely to implement road pricing for freight traffic, and let them pay a tax per kilometer they drive (VVD, CDA, D66 & CU, 2017). As can be seen by this initiative the concept of road pricing is still relevant and may be implemented in the coming years for non-freight traffic. This research will try to research what the attitude of people in the Netherlands is towards road pricing nowadays, and if this differs between different demographics. 
[bookmark: _Toc13677094]Research Question
A way to try to reduce congestion on the road can be the introduction of road pricing. Congestion is caused by too many vehicles on the road at the same time. It can be perceived as fair that they people who want to be on the road pay more when they want to use the road than people who do not use the road in. This idea sounds simple, but it is not clear how people react to this usage-based tariffs. Is also the attitude towards road pricing different between different demographic groups, like woman versus man, high education versus low education and high income versus income? When looking to this the following research question is formed:
· Are people willing to accept road pricing to reduce congestion?
[bookmark: _Toc13677095]Aim of the research
Since this thesis will try to find an answer to if people are willing to accept road pricing to reduce congestion the sample will be divided into different groups based on their demographics. This is to see whether the different groups have different perceptions about road pricing. The result of this thesis can be used to optimize the introduction of road pricing. Also, this research can be used to find out why there can be a negative attitude to road pricing, and to be able to take this feeling away to make the introduction to road pricing as smooth as possible.
[bookmark: _Toc13677096]Sub questions 
The main question of this thesis exists of several elements. The willingness of accepting road pricing has to be researched, and the willingness to reduce congestion has to be researched. These two combined will answer the research question. In order to answer the main research question several sub questions need to be formulated.
First of all, we need to understand the concept of road pricing to know whether people are willing to accept this. So, the first sub question will be:
· What is road pricing and what are the advantages and disadvantages of road pricing?
To understand how people are feeling towards road pricing the next sub questions are formed:
· What is the attitude towards road pricing?
· Does this attitude differ between different demographic characteristics?
To understand how people are feeling towards congestion reduction the next sub questions are formed:
· What is the attitude towards reducing congestion?
· Does this attitude differ between different demographic characteristics like sex, education level and income?
[bookmark: _Toc13677097]Structure
The thesis is started by an introduction chapter and will be followed by a literature review. This literature research will examine the road pricing concept, will give some examples from other places in the world and will discuss the Dutch example of road pricing. In the third chapter will discuss the methodology use in the thesis and discuss how the statistical analysis will be performed. In the fourth chapter the results of the statistical analysis will be discussed, and these results should answer the sub questions. To end the thesis the conclusion will be in chapter five. This chapter will give an answer to the research question, and will discuss the limitations and suggestions for further research 


[bookmark: _Toc13677098]Literature review
[bookmark: _Toc13677099] Introduction
With more and more people in this world, and more and more cars, the problem of congestion is huge. For a driver of a car, congestion can cause stress, since the driver loses time and mobility. For the economy of a country, congestion is also an enormous problem. TNO has calculated that with the current congestion level in the Netherlands, the country loses around 1.2 billion euros annually (Zwienen, 2017). When looking into the future this amount will even rise more, in 2030 the average loss is estimated to be around 3 billion euros. 
This research may be used to try to reduce congestion problems by researching whether people are accepting road pricing as a way to reduce the congestions problem. This research can be used to investigate how to introduce road pricing, and what aspects they have to take into account when introducing this. This means that it can be used to reduce the amount of congestion costs we are heading for.
To able to find out if people are willing to accept road pricing to reduce congestion, we will need to know what has already been researched about road pricing. First several anti-congestion measures will be discussed, and some examples of projects worldwide will be given. After this the history of congestion reduction in the Netherlands will be discussed. Finally, the road pricing idea in the Netherlands will be discussed. 
[bookmark: _Toc13677100]Anti-congestion methods 
[bookmark: _Toc13677101]Increasing road capacity
Congestion has been a problem ever since people were producing cars on an assembly line. The first solution for reducing congestion was the simplest one, building more roads and expanding the infrastructure. Fernald (1999) has done research about the effect of increasing the infrastructure on the productivity of the industry in the United States. This research performed an analysis to find out whether expanding the infrastructure had the desired effect, reducing congestion an increasing productivity. Nevertheless, did it not have the expected effect on congestion and did not increase the productivity.
In a case study performed by Hartgen & Fields (2006) it is found that to solve the congestion problem in the United States, 228.000 additional miles of lanes need to be made at a cost of 840 billion dollars. This would only ensure the to solve the most persistent congestion problems, and only for the upcoming 25 years. This means that a lot of money will have to be invested into road building, for only a ‘short’ term solution. However, in the research of Hartgen & Fields (2006) it is also stated that expending the road is not the only measure that needs to be taken.
Gordan & Richardson (2000) also find that expanding the road network is not the most effective way to reduce the congestion. In this study it is found that one of the most important aspects for cities, and thus the economy to grow is to have a great mobility in and around the city, and when the government tries to improve this mobility by just expanding roads, the mobility does not improve significantly, and even attract more people to the road who would otherwise have avoided the road. 
This is also related to the research of Downs (2000). In this research it is mentioned that one of the biggest causes of the growing congestion is the growing of the cities and the suburban neighborhoods. The argument that Downs (2000) gives is that when a city is expanding, more jobs are needed in the city. When there are more jobs in the city, more people will need to transport to and within the city, and this will cause more congestion. Since this problem happens in a lot of cities in the United States, there have been a lot of road expansion projects (Fernald, 1999). Downs, 1992 has checked whether the congestion problem  has been solved with these expansion projects, but in line with Gordan & Richardson it is stated that there are more people using the road after the expansion, which means in the long term the expansion project will be useless. 
The research of Abram & Hagstrom (2004) and Sherlock (2004) also concludes that the number of people who will use the road will increase after expanding the roads, and therefore recommends having other measures to fight congestion.  Sherlock has performed its research in the United Kingdom, which means this effect is not only seen in the United States. 
To get a deeper understanding of why expanding road networks lead to more congestion the research of Falcocchio & Levison (2015) is used. In this researched microeconomic theory is applied to traffic and congestion as can be seen in figure 1. After an expansion project has been completed, the supply of the road will be shifted from S0 to S1. As a result of this the user trip costs will be lower than in the first situation, because of the lower congestion level. But not only the supply of the road will be increased, also the demand of the road will increase. The demand d of the road will shift from D0 to D1. In figure one it is showed that the total road user costs will increase. The road user costs represent the traffic volume and the congestion, which means expanding the road did not only not improve the congestion problem, but it has made it worse (Falcocchio & Levison, 2015)



[image: ]
Figure 1: Microeconomic model of traffic and congestion (Falcocchio & Levison, 2015)
[bookmark: _Toc13677102]Traffic management
Another measure taken is traffic management in the way of variable speed limits (VSL). VSL are speed limits which can change due to other conditions (Harms & Brookhuis, 2016). The VSL is already in use in mostly western countries. The main reason to change the speed limit is for safety, circulation and air quality. In most previous research, there was concluded that the safety increased when introducing VSL, but the traffic flow results remain inconclusive (Corthout, Tampere & Deknudt, 2010; Nissan, 2010; Lee & Abdel-Aty, 2008).
When VSL is introduced, it is important to check how drivers experience VSL (Harms & Brookhuis, 2016). People normally prefer the route, which is familiar to them, and also use this route around the same time every day (Dicke-Ogenia, 2012). This also means that people tend to get used to a speed limit and will also behave like this speed limit exists (Harms & Brookhuis, 2016). 
In the research of Harms & Brookhuis (2016) it is also found that 58.3% of the people will not change their speed when confronted with VSL. They found that people who have a familiarity with the route, do not change their speed even though the VSL gave a lower speed limit.  This means that traffic management is not effective for reducing congestion, since people do not respond that much to changing speed limits because of their familiarity with the route. 
[bookmark: _Toc13677103]Traffic demand management
There are several measures known as traffic demand management. Traffic demand management means that there are policies which are implemented to decrease the demand for car usage (Gärling & Schuitema, 2007). The main effect of traffic demand management should be to make the car a less attractive way to travel. There are several examples for traffic demand management based on different travel demand antecedents and different assumptions of how people can change behavior (Steg & Tertoolen, 1999)
1. Change physical things: physical changes mean that the government will change other modes of transport to make them more attractive. Some examples can be improving the infrastructure for public transport, increasing and improving bike and walking paths. This way tries to change the car user’s behavior based on physical aspects.
2. Legal measures: the second traffic demand management is to introduce legal measures. Some examples are to prohibit cars in city centers, decreasing the speed limits which can be driven or implementing or increasing parking tariffs. This assumption is based on that people will comply to these measures
3. Information and education measures: this measure is used to educate people about the negative externalities their car driving behavior include, like providing information about environmental effects of the car usage. 
4. Economic measures: the economic measures are made to make driving a car more expensive. Some examples for this are higher taxes on fuel, reducing costs for public transport and road pricing.
In the next part road pricing, the subject of this research will be further explained in detail.
[bookmark: _Toc13677104]Road Pricing
One of the other measures which can be taken next to expanding the infrastructure network is road pricing. In normal situation, an economist will change the price to change the demand. With road pricing the price can also be used to change the demand, and to reduce congestion. There are several ways road pricing can be executed. The first one is a driver has to pay for driving on a road (toll) or for driven at a certain time. The second one is a positive form of road pricing, by giving subsidies to the people who are not using the road during a given time. Road pricing has been found to be an effective tool to encourage drivers to change their behavior (Downs, 2004; Gordan & Richardson, 2000; Börjesson et al., 2015; Hesher & Puckett, 2007)
There are 2 lines in the research of road pricing (Knockaert et al., 2011). The first line states that road pricing is when taking optimal pricing models into account is not possible. This means that road pricing can be seen as a second best alternative. As stated in previous paragraph, prices can be either positive or negative, this means with positive prices, people will pay, in a form of tax, for using the road. Negative pricing means people will get, in a form of a subsidy, money for avoiding the road. The most important factor whether this money plays a role is stated in the research of Petty & Caciappo (1986). People will have to have personal gain or loss in a matter, and when this gain or loss is in line with the information given. Since congestion is a negative externality, the most optimal way to change the behavior of the driver is with taxes (Knockaert et al., 2011; Downs, 2004)
When looking at the theoretical background, also the economical background has to be taken into account. The economic theory behind road pricing leads back to researches performed in the early 20’s (Pigou, 1920; Knight, 1924). These researches have focused on the negative external effects within road usage on a toll-free way with congestion. This example does represent the Netherlands very well since we do not have a lot of toll ways, and we do have congestion. Having congestion is normal in peak hours in both developed and developing countries. When people are driving into the congestion, they will only see their personal loss, the lost time. However, they will not see that they are also increasing the total congestion, and the costs which are paired with this. This means that there is an above optimal road usage, and is market failure (Hau, 1992)
Even though most of the people are against road pricing, since it will introduce actual costs which were not there before, the research of Eliasson (2009) shows that when road pricing is introduced in an optimal way, there will be a social surplus (Figure 2).
[image: ]Figure 2: A graphical representation of road pricing (Johansson & Matsson, 2012)
The figure represents the classic demand curve. It shows that the amount of traffic will decrease when the costs will increase. At point VI there is no traffic at all, which means that the costs of the first driver will be equal to the marginal costs (the extra cost per driver). When there is no market invention in the way of taxes or subsidies, the equilibrium is in point III. In this point de costs are equal to average costs of the drivers. The optimal traffic flow in the equilibrium is at fo and the unit cost at p0 at point III. This market failure is also found in the research of Rouwendal & Verhoef (2005)
The optimal point for maximum social welfare should be in point I with the unit cost at p* and f*. this point means that the marginal cost of the driver crosses the demand curve. The difference between the marginal costs and the average costs is displayed with t*. When a tax is introduced with price t*, the equilibrium will shift from point III to point I. This means that with road pricing equal to t*, the social optimum will be achieved.  
The revenues of the road pricing should be invested to improve other things, like reducing the motor vehicle tax (Rouwendal & Verhoef, 2006). When this is not done the total welfare will decrease instead of increase, since people are only having extra costs, since people who are driving will pay extra costs, but people who will avoid the road because of the road pricing will still pay the standard tax. When the revenues are not invested in these things only the people who will drive, and their time is worth a lot will benefit from the road pricing. The surplus can theoretically be generated when this will be taken into account. However, the system will have restrictions and will need construction, so it may be that the costs to introduce road pricing can be greater than the surplus which is created by introducing it (Eliasson, 2009)
[bookmark: _Toc13677105]Road pricing in Singapore
[image: ]Figure 3 shows a map of Singapore and the main highways.
Figure 3: Singapore and its highways (Goh, 2002)
One example of road pricing can be found in Singapore. The road pricing in Singapore is one of the oldest examples for road pricing to reduce congestion. They started with road pricing in 1975 (Santos & Fraser, 2006). The introduction in 1975 was an extra measure to fight congestion besides the tax they introduced in 1972, the tax on private car ownership. In the research of Goh (2002) the overview of measures taken in Singapore can be found as can be seen in figure 4.
Singapore started with introducing the Area Licensing Scheme (ALS) in 1975. They introduced a fee for the vehicles who were traveling to a so-called restricted zone in Singapore in peak hours (Small & Gomez, 2005). The driver received a piece of paper when paying the fee which needed to be placed in front of the car. The price of the fee and to whom it applied has fluctuated over the years. The costs of introducing and collecting the fee from the people who were travelling were about 11% of the revenue which was generated. The introduction of ALS was successfully since the total traffic traveling during peak hours reduced with 44 % (Small & Gomez, 2005), while the usage of carpooling cars and public transport increased by 62% (Watson & Holland, 1978). Commercial truck usage did increase during the introduction of ALS, however this can be linked to that commercial trucks did not needed to pay for the ALS at the beginning. Another consequence of the introduction of the ALS system is that the speed in the ALS zone was increased, and the congestion outside of the ALS zone was increased (Small & Gomez, 2005). It can be seen that people respond to road pricing.
[image: ]Figure 4: Overview of measures taken in Singapore (Goh, 2002)
In the following years Singapore have adjusted the ALS system, and introduced several other measures to decrease the congestion in the City. Some of the measures were very successful, while others did not have the desirable effects. In 1990 the Vehicle Quota System (VQS) was introduced, this system is built upon the idea that people have to bid for the right to own a car, this led to a reduction of around 41000 fewer cars between 1990 and 1993. Goh (2002) shows that in 1998 the ALS system was changed to an electronic road pricing (ERP) system because the ALS system was outdated with the use of paper, besides introducing other measures, like increased parking fees. 
The ERP system is a system with varying amounts of money for different times of the day. Since the system was completely electronic, no more employees were needed on the passage points. Every half hour the price could be adjusted to the congestion on the road. Olszewski and Xie (2005) have researched the price elasticity of the drivers with this ERP system. They found out that the elasticity of cars is between -0.106 and -0.195, which means that when the price rises with 1, the demand will decrease between -0.106 and -0.195. The price elasticity of cars is considerably lower than other modes of traffic, but during peak hours in the evening, the price elasticity of all vehicles is -0.265. this means that de demand will be decreasing faster when increasing the price than during the rest of the day. This means that an ERP system can be successful (Goh, 2002). The introduction of the ERP system in Singapore led to a decrease of 17% (Gog, 2002)
[bookmark: _Toc13677106]Road pricing in London
[image: ]In London in 2003, a pricing scheme was introduced. This system is called the London Congestion Charging Scheme (LCCS). In figure 5 the map of London with the LCCS can be seen:
Figure 5: LCCS Zone (Retrieved from https://tfl.gov.uk/modes/driving/congestion-charge/congestion-charge-zone March 14th 2019)
All the cars which will drive or park in the red zone were charged 5 pounds (in 2019 this is already 11,50 pounds). One of the biggest differences between London and Singapore is that entry and exit of the zone in London can be done on much more places, 174 in total. People can see when they enter or exit the zone with several signs beside the road. There are some exemptions for the zone, like the London taxi’s do not have to pay the fee. In figure 6 the difference in traffic between 2002 and 2003 can be seen. It shows that the amount of traffic in the zone has decreased, while the public transport and taxi usage have increased. This shows that people are changing their mode of transport because of the road pricing. Fraser & Santos (2006) state that the total amount of traffic has decreased with 18% after introducing LCCS, and the average speed in the charging zone has increased from 14 to 17 kilometers per hour, which shows that there is less congestion. 
[image: ]
Figure 6: Difference between 2002 and 2003 (retrieved from http://news.bbc.co.uk/2/hi/business/3492725.stm March 14 2019)
[bookmark: _Toc13677107]Road pricing & Public support
In Stockholm there is a toll ring that started in 2006. Stockholm has put up a referendum, and since little over half of the residents of Stockholm supported the idea of the toll ring, it was operated permanently in 2007 (Börjesson, Eliasson, Hugosson, & Brundell-Freij, 2012). When someone wants to enter Stockholm, they have to pass electronic gates which surround the zone. During the introduction of the Stockholm toll ring, 300.000 inhabitants lived in this zone, and 20% of these inhabitants had jobs outside of the zone. Besides this, 200.000 people were traveling from outside of the zone, to work inside of the zone (Eliasson, Hultkrantz, Nerhagen, & Rosqvist, 2009). The charge is sent automatically based on the license plate and depends on several factors like type of fuel. And time of the day. 
There was a reduction of traffic of about 30% with the toll ring, and the price elasticity increased from -0.7 to -0.86. This means people were more sensitive to price changes (Börjessen et al., 2012). Also, the public opinion towards the road pricing has changed. Before introducing the system around 40% of the people were in favor of the measure. However, in 2011, this amount has changed to 2011 (Börjessen et al., 2012). 
In Hong-Kong, they also tried to introduce a road pricing system in 1983, since the number of privately-owned cars was increasing rapidly (Hau, 1990). The test results showed that introducing an ERP system should work to reduce congestion, but it was not implemented due to public resistance.
In Cambridge, there was a plan to introduce road pricing based on the negative externalities someone imposed to other road users. The plan was to introduce a device which should be placed in the car which measured speed, amount of stops etc. however this was not implement due to the lack of support for this system and the unpredictability of the amount of the fee (Smith et al., 1994). 
These results show that besides a good road pricing concept, also the support needs to be there to successfully implement a road pricing system. 
[bookmark: _Toc13677108]Road pricing in the Netherlands
The ‘Randstad’ is the busiest road network in the Netherlands. In 1980, the traffic in and around the Randstad was increasing more and more. In 1977, a survey was conducted named Structuurschema Verkeer & Vervoer. The second part of this survey was presented in 1989 (van der Sar & Baggen, 2005) by the Paars II cabinet. The plan was to introduce road pricing in the way of ‘kilometerheffing’. This means people pay money by how much kilometers they drive. In return, the wegenbelasting would be lowered, so it was more attractive to reduce the kilometers. There was, however, a lot of political and social opposition against the kilometerheffing. Due to this, it was decided to not implement the kilometerheffing (VROM, 1990).
In the following years several proposals were introduced like toll roads, congestion charging and increasing taxes on fuel. Again, the support for congestion charging and toll roads was missing, so these plans were also not implemented (van der Sar & Baggen, 2005).
During the following cabinets, from 1994 onwards, road pricing was discussed again. They adjusted the plan a little bit so it could be implemented on the Dutch roads around 2000 with lighter measures. The plan was to place physical and electronic toll gates around the busiest cities in the Randstad, Amsterdam, Utrecht, Rotterdam & The Hague. These toll gates would charge money during the peak hours, and the wegenbelasting was planned to be lowered when this became effective.  In 1994, the plan for road pricing was accepted by the majority of the parliament, however in 1998 there was a lot of resistance for this plan outside of the coalition. The biggest car association of the Netherlands, the ANWB (Dutch motor vehicle owner’s association) was not agreeing with the kilometerheffing and was campaigning heavily against the plans of rekeningrijden (NRC, 1999). Besides the ANWB, also the provinces where the cities are located: Zuid-Holland, Noord-Holland and namely Utrecht also stated to be heavily against the rekeningrijden plan. Because of these oppositions the rekeningrijden plan was again not implemented in 2000. After this plan, the Dutch ministry of Traffic and water management presented a new plan: The New National Traffic and Transportation Plan (Dutch Ministry of Traffic and Water Management, 2000). Also called rekeningrijden, this plan did not only include toll gates, but also congestion charging, and special lanes for paying consumers, and could later be merged to kilometerheffing (Van der Sar & Baggen, 2005). However, in the meantime the cabinet has changed, and they decided to not implement rekeningrijden in 2002.
After 2005 there were some pilots of rekeningrijden projects under the name of Spitsmijden. Spitsmijden is an initiative of universities, companies and the government. The first spitsmijden project was executed between Zoetermeer and The Hague on the A12, a road with a load of congestion. This project was executed to see whether rewarding car drivers to avoid the road during rush hour is effective. The reason why this road is chosen is because the road is extremely busy, there are not a lot of alternative roads, and relatively few accidents. The rush hour which needed to be avoided was set between 7:30 and 9:30 AM. On Board units were placed in the vehicles which were participating in the spitsmijden experiment. On the side of the road several beacons to monitor the vehicle. Besides these cameras were placed on side roads to see whether the car was not driving, or just avoiding the main road. When the project started, 340 people were participating and would be rewarded when they avoided the rush hour on the A12. The test for Spitsmijden was a success, half of the people avoided the rush hour when rewarded with 3 euros or higher. 
The second test for spitsmijden was done between Gouda and The Hague. This road was split up into two parts, Gouda to Zoetermeer and Zoetermeer to The Hague, and received 4 euros per part that was avoided.  The same results came out of this test and shows that people are willing to change their behavior when they are rewarded for this. A downside of the spitsmijden project it costs a lot of money, which may be too expensive on the long term.
The discussion about rekeningrijden has started again nowadays. During the elections in 2017 there were several parties in favor with rekeningrijden (Pvda, D66, SP & Groen Links) (AD, 2017). The coalition nowadays exist out of VVD, CDA, D66 & CU. Out of these parties both the VVD and the CDA are against road pricing, but agreed to impellent a system called Maut, named after the German road pricing, and will be implemented for freight traffic. These systems revenues will be used to invest in the transportation system.
As can be seen is that road pricing heavily depends on the public opinion and support (van der Sar & Baggen, 2005). In 2010, the ANWB has spread a survey around 4 million people the outcome of the survey showed that 68% of the people think it is fair that road usage is payed, but another outcome is also that people ae not willing to pay more. In contrast with the result people think it is fair people pay more for road usage the road pricing based on congestion is opposed (ANWB, 2010). In this research it will be researched whether people still think this way, and if they are more positive about road pricing nowadays.
[bookmark: _Toc13677109]Conclusion
As can be seen in this section, there can be several ways to reduce congestion. Countries and policy makers can decide to build more roads, but this is researched to be not effective, instead it can only increase the amount of congestion. Another way to try to reduce congestion is by introducing road pricing. Road pricing can lead to a social surplus. This because it will also lead to less negative effects. In previous road pricing projects, it can be seen that a good road pricing will lead to less congestion, but also needs consumer support. When the support for introducing road pricing is not there, there is a big chance road pricing will not be introduced.
In the Netherlands we have tried to introduce several ways of road pricing, and they did not succeed to implement it due to several governmental reasons. The only road pricing concept that was introduced was the spitsmijden project, where people received money to avoid the peak hours. This was a success, but it costed a lot of money. For the future this is not durable, so road pricing is the next step for the Dutch government. 






[bookmark: _Toc13677110]Methodology
[bookmark: _Toc13677111]Questionnaire Type
The beginning chapters of this research discussed the literature about road pricing, and road pricing in the Netherlands. It also showed that the attitude towards road pricing is very important for implementing road pricing, since otherwise it will not be implemented. This chapter will discuss the methodology which is used and how the data will be collected to perform the research.
The research question which needs to be answered is a qualitative research question. The most important part is the attitude of people towards road pricing. For this reason, a survey is built to collect data. To collect the data a questionnaire is made in Qualtrics, a site where you can build and spread a questionnaire for qualitative data. In this survey the questions asked can be used to measure different data, like the attitude of people. Also, by sharing this questionnaire link it is possible to spread the questionnaire wider than when conducting surveys on one place, where you can have biased data since this is not a random sample. 
[bookmark: _Toc13677112]Questionnaire Design
Before distributing the questionnaire, it is important that the survey questions are clear, and are asked to measure the research question. This means the questions have to be asked in a clear way, so there is no chance the questions are misinterpreted. Also, to allow this and since the questionnaire is done for the Dutch roads, the questionnaire will be performed in Dutch.  To make sure the questionnaire applies to each respondent, it is also important that some questions will not be shown to respondents based on previous answers.
In the next part of this research, the questionnaire will be explained step by step, and the reason why the questions will be asked will be explained. To start the questionnaire a brief summary about the research and a short explanation about road pricing will be given, also the confidentiality of the data which is collected will be stated. The contact information of me will be given for the respondent, to make sure if there are any questions these can be answered. In Appendix I the complete translated questionnaire can be found.
[bookmark: _Toc13677113]Travel Information	
As can be seen in Appendix I the first 7 questions are about the basic travel behavior. The first question is how many days someone works, to see whether the respondent works full or part-time. The second question is about how far someone has to travel on average for work. Because the kilometerheffing is not only dependent on the kilometers someone travels for work, the distance traveled for leisure is asked in question 3. In this way we can also see if someone who drives a lot for work is more of less willing to change their behavior than someone who drives more for leisure. 
The fourth and fifth question asks what the main mode of transport is for the respondent, which can influence the acceptance of road pricing, when someone is using the car less, they are likely more willing to accept the kilometerheffing, since this doesn’t cost them that much. 
Question 6 is about whether the respondent uses the highway, since when people only use side roads, they are less likely to encounter congestion, and may be less willing to accept road pricing, since it will not lead to a positive outcome for them. The last question about travel behavior is whether people who use the highway encounter congestion. This question is used to see whether people who are experiencing more congestion, are more willing to accept road pricing. 
[bookmark: _Toc13677114]Attitude towards road pricing
Question 8, 9 and 10 are both used to check the attitude towards road pricing, question 8 is whether people think road pricing is a good alternative, and question 9 is whether people perceive road pricing to be more fair.  Question 10 is whether people would rather pay per kilometer or if they rather pay wegenbelasting. Combined we can see how people think about road pricing without stating the possible benefits for road pricing. 
[bookmark: _Toc13677115]Attitude towards congestion
Question 11, 12 and 13 are about the attitude towards congestion. Whether people congestion think congestion is a big problem in the Netherlands, and if they personally experience negative side effects caused by congestion. These questions are asked to see how people think about congestion, since people who have a negative attitude towards congestion, are more likely to accept road pricing to reduce congestion Question 23 asks if people are willing to reduce congestion by taking measures themselves, or if they approve road pricing, but not when it is affecting them. It is likely that people who want to help to reduce congestion are more likely to accept road pricing. 
[bookmark: _Toc13677116]Accepting road pricing
Question 14, 15, 16, 17 and 18 are questions to check whether people are willing to accept road pricing to reduce congestion, and to see whether this differs with if people want to reduce congestion. Some people may want to reduce congestion but are not willing to pay extra money themselves to help solve the congestion. Also, these questions will check whether people are not only willing to pay the money, but also if they are willing to change their behavior, what will lead to less congestion. This can be done by driving less kilometers, but also by changing the mode of transport. The outcome of these questions will be used to check this. 
[bookmark: _Toc13677117]Demographics
The last section of the questionnaire is used to check for the demographics of the respondents. These questions can be used to form several groups based on these demographics, and to check if the behavior of the people significantly differ between the different demographics, the demographics used in this research is gender, education level, income and age.
[bookmark: _Toc13677118]Data collection
As already stated in the first part of this chapter Qualtrics will be used to make and spread the questionnaire. The link of this survey is spread in several ways, first the link is spread via WhatsApp to close friends and family and will also get to the people with no social media. Next to WhatsApp the link of the survey is also spread on my personal Facebook and LinkedIn account. Facebook is used to get to the people I know, but are not close friends, and LinkedIn is used for my professional network. Besides these social media, the link is also shared among colleagues of my work at ECT, and my future colleagues at Spectades. These various ways will provide a sample which exists of different demographics and will represent the Dutch community as good as possible. In the end 219 respondents were collected in these ways.
[bookmark: _Toc13677119]Data Analysis
The data which is collected by the survey is of several different types. There is some nominal data, like the questions which can be answered by yes, no or maybe. There is some ordinal data, like how many days people travel to their work. Last there is some scale data. In the research a 5-point Likert scale is used. The main question which needs to be answered is: are people willing to accept road pricing to reduce congestion. To examine this, we will first describe the data, and to answer the sub questions we use statistical tests.
To answer the sub question, I will check if I can combine the questions which are asked about the attitude towards road pricing. I will check the mean of the question, and check if this is different between the different demographic groups. Also, the willingness to change their behavior will be checked. This will also be done for the attitude towards reducing congestion. 
There are some assumptions which need to be met to use correlation. First the sample has to be random and independent. Since the survey is spread randomly, and people are not selected on any criteria the sample is random and independent. Also, the sample has to be normally distributed. In the next section we can see that the data can be seen as normally distributed. Last the sample has to be bigger than 30. When all the surveys that are not completed are removed from the dataset there are 219 observations. Since this is more than 30 also this assumption is met. 
A significance level of 5% will be used in this research. This meant that that there is a change of 5 % for a type 1 mistake. A type 1 mistake means that hypothesis 0 will be rejected while this is not the case. In this research hypothesis 0 will always be that the variables are independent. The p value will display the significance level. 
[bookmark: _Toc13677120]Results
[bookmark: _Toc13677121]Descriptive statistics
The analysis described in chapter 3 is conducted to answer the main research question of this research. To get to the answer of the research question this chapter will be used to describe the results of this analysis. The results will first be about the descriptive statistics and will then be ordered by sub question. 
Before I can say anything about the deeper results. First the descriptive statistics need to be described. In Appendix II, table 1-5 we can see the results of the descriptive statistics of this research. It can be seen that there are more women who filled out this research. 67 men filled out the survey, and 152 women. This means that 69.4% of the survey’s respondents are women, and 30.6 % are men.
The respondent’s education level also varies. 10% only has finished high school, 37% MBO, 34,7% HBO, 4.6 % WO Bachelor and 13.7% WO Master. This means that the survey is filled in by all different education levels. There were no respondents which only finished primary school. 
The age level of the respondents also varies. 23.3 % is 16-30, 25.6%% is 31-45, 38,4% is 46-60, 12.3% is 61-75, and .5% is 76-90. There were no respondents younger than 16 or older than 90. This also shows that all the age levels are represented by this research. 
The last demographic question is about the household. 15.1 % of the people live alone. 57.1 % together without children, and 27,4% together with children. 
In Appendix II table 6 it is shown that most people in this survey have a job. 11.9% does not work or works from home. Most people, 34,7% work 5 days a week not at home. 
In table 7 and 8 in Appendix II it can be seen that most people live close to work. 67.6 % of the people drive 0-25 km to get to work, while for their leisure, only 24.7% of the people drive 0-25 km. This difference can be explained by the difference in the question. The leisure is asked for the week, while the distance to work is for one way per day. 
Even though most people live fairly close to work (less than 25 KM away) table 9 in Appendix II shows that the most used mode of transport is car or motorcycle (72.1%). Also, for leisure the main mode of transport is car or motorcycle (71.2%).
51.8% of the people use the highway. Out of these people 79.9% of the people do have congestion. 
Last, we can see in table 13 and 14 in Appendix II that people are not willing to change their mode of transport for both work and leisure when road pricing will be introduced. 
[bookmark: _Toc13677122]Road pricing 
To check the attitude towards road pricing, the 3 questions asked about road pricing should be combined. To check whether it is possible to combine these questions the Cronbach’s alpha is used. This formula is the formula of the Cronbach’s alpha:
[image: ]
Rkk is the Cronbach’s alpha, k the number of items, S12 is the variance of each, and St2 the variance of all items.  
The Cronbach’s Alpha checks whether the questions can be combined to form 1 question, so whether the questions ask the same. The coding of the questions has to be consistent to combine them. In this research the questions about the attitude towards road pricing are all asked on a 5-point Likert scale. This means that these questions should be able to be combined. To check this for the attitude towards road pricing the Cronbach’s alpha is measured:
[image: ]
Figure 7: Cronbach’s Alpha Attitude towards Road Pricing 
We can see that the Cronbach’s Alpha is 0.892. This means that it is above 0.6, and the questions can be combined to form one question about road pricing (Zalma et al., 2013)
[image: ]When these questions are combined there is a mean of 3.11 about the attitude towards road pricing. Since these questions are based on a 5-point Likert scale where 1 is strongly disagree and 5 is strongly agree the conclusion can be drawn that people are slightly positive about road pricing. The first sub question: What is the attitude towards road pricing’ is answered. The answer is that people have a slightly positive attitude towards road pricing.                                                                                                                                 
                                                                                    Figure 8: Histogram Attitude Towards Road Pricing 

[bookmark: _Toc13677123]Congestion
To check whether the questions about congestion can also be combined the Cronbach’s alpha is used again. 
[image: ]
[image: ]Figure 9: Cronbach’s Alpha attitude towards congestion problem
[image: ]As we can see the Cronbach’s alpha is between 0.4 and 0.6. In the research of Zalma et al. (2013) this is considered as acceptable, but since the normal threshold of 0.6 this can be considered as quite low. Since there are only 2 items used to measure this, it was expected that the Cronbach’s alpha would be lower. In this research we use the combined question to measure this, but it can be possible the results have some deviation.  In the histogram we can see that the mean of the attitude towards congestion is 3.41. This means that people think there is a congestion problem, and they experience negative consequences to it. This means that there is a slight negative attitude towards congestion. 
To see if people want to solve the congestion problem also 2 questions are combined. To see whether these questions can be combined the Cronbach’s alpha is taken again. 
[image: ]
Figure 11: Cronbach’s Alpha willingness to reduce congestion

[image: ]The Cronbach’s Alpha is 0.519. Again, there are only 2 items to measure the Cronbach’s alpha, so again it was expected to be low, however it is still above 0.4, so acceptable to combine them to one question. 
We can see the histogram if people are willing to solve the congestion problem. With a mean of 3.34, it can be stated, that on average. People are slightly willing to reduce congestion.                                                            .                                                                                                   Figure 12: Histogram Attitude Towards congestion solution

The last questions that can be combined are if people are willing to reduce their kilometers. Again, the Cronbach’s Alpha is used:
[image: ]
Figure 13: Cronbach’s Alpha attitude towards reducing kilometers
[image: ]The Cronbach’s Alpha is above 0.6, so the questions can be combined to form one question about reducing kilometers. 
In the histogram it can be seen that the mean of attitude towards reducing kilometers is 2.37. This means that on average, people are not willing to reduce their kilometers.                                                                    Figure 14: Histogram Attitude Towards congestion solution
With these we can see that people do perceive that there is a congestion problem and they want to do something about the congestion problem. However, even though people are willing to do something about the congestion problem, they are not willing to reduce their kilometers to solve the congestion problem. With this sub question 2 is answered. 
[bookmark: _Toc13677124]Relationship
To determine the relationships between road pricing and the other variables the Pearson correlation efficient is used. The Pearson correlation variable is calculated with this formula:
[image: ]


R is the Pearson Correlation efficient; x is variable 1 and y variable 2, and the x and y with a line above it is the mean of the variable. The Pearson correlation efficient measures the linear correlation between variables. The coefficient can take any value between -1 and 1. Where -1 means a perfect negative correlation (if x goes up, y goes down with the same percentage) and 1 means a perfect positive correlation (if x goes up, y will also go up with the same percentage). A correlation efficient of 0 means that there is no relationship between the two variables. This means with a perfect correlation all the variance in the variable is explained by the variance in the other variable. 
The significance level in this research for the correlation coefficient will be 5%. This means that we can say for 95% certain that the H0 hypothesis can be rejected and there is a relationship between the variables. 
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Figure 15: Correlation table 
In the table it can be seen that there is a correlation between the attitude towards road pricing and the congestion problem is 0.205. This variable is not significant. This means that there is no significant relationship between how people think about road pricing and how they think about the congestion problem. Next a correlation coefficient of 0.578 is between the attitude towards road pricing and if people want to solve the congestion problem. This means that if people are more positive about road pricing, they are also more willing to help to reduce the congestion problem. This variable is significant, and even at the 1% level. Last the coefficient between attitude towards road pricing and kilometer reduction is 0.204, and significant at the 1% level. This means that people who are more positive towards road pricing, are also more willing to reduce their kilometers. 
We also see that people who experience more congestion problems, are also more willing to help reducing the congestion problem (correlation coefficient of 0.304 on the 1% significance level) and are also more willing to reduce their kilometers (0.175, on the 1% significance level).
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Figure 16: Correlation table 
After this a more extensive correlation table is formed to see whether there is a difference between the different demographic variables. In this table we can see that there is no significant difference between the different demographic variables towards road pricings. Both gender, age, education and income do not have a significant difference. What we do see is that the distance to wo and leisure both have a negative correlation coefficient that is significant. This makes sense, since people who drive more, have to pay more. With this correlation coefficient we see that when people drive more, there attitude towards road pricing will be lower. We do see that there is no significant difference between how many days someone works. 
We do see that people who drive more kilometers to work also experience more congestion problems. People who drive more kilometers for leisure do not have a significant difference in the perception of the congestion problem than the people who drive less. We see that the different demographics do not have a significant difference again except the age. We see that the older someone gets, the less congestion problems they experience. This can have several explanations, however the motivation is not researched in this thesis. 
We see again, that between the different demographic variables there is no significant difference if people want to solve the congestion problem. The only difference in solving the congestion problem is on the distance traveled for leisure. When people drive more kilometers for leisure, they don’t want to help reduce the congestion problem. 
The last variable is the reduction of kilometers. We see that people who have a higher income don’t want to reduce their kilometers that they drive. This can be explained that they do have enough money to pay for it anyway, or that they have more demanding jobs where they have to drive, so they can’t reduce their kilometers. The reason for this can only be guessed and reasoned, since this was not a part of this research. We also see that when people work more days, they are less willing to reduce their kilometers. All the other demographic variables do not have a significant impact. 
One of the things we see is that women work less, have a lower income and drive less kilometers to their work. 
To control whether there is really no difference between gender an independent sample t test is performed. We can do the independent sample t test since gender is a nominal variable with two options. In Appendix II table 15 the means are displayed. 
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Figure 17: Correlation table 
We see that there is a small difference between the gender towards all the aspects, however none of these differences is significant.
Last, the composition of the household will be checked. Since this is a nominal variable with 3 options, we can’t use the independent sample t test. To check if there is a difference between different types of household a one-way Anova test is used. The Anova test is a test to check whether the mean between different (at least 3) groups is different. The variable needs to have a normal distribution, and as we see in the descriptive tables in Appendix II this assumption is met. 
In Appendix II table 16 we can see the means between the different types of households. We can see that there is a difference between the households. People in a one-person household are more positive towards the road pricing, experience more congestion, are more willing to reduce the congestion and are more willing to reduce their kilometers than other households. The difference between the household with more people do not differ that much whether they have kids or not. 
[image: ]
Figure 18: ANOVA 
As we can see in this Anova table, these differences are not significant. This means that between the different households, people do not differ between their attitude towards road pricing, the congestion problem, the congestion solution and reducing their kilometers. Since these differences are not significant, no post hoc test will be performed.
[bookmark: _Toc13677125]Linear regression
To understand how much the independent variables can predict the dependent variable a linear regression is used. In Appendix II table 16 the histogram of the dependent variable is showed. This shows that the dependent variable is normally distributed with 219 respondents. Because the question is asked with a Likert scale, and each step can be perceived even, so from 1 to 2 is as big as from 2 to 3, a linear regression is used. 
In this research, 2 models were used to make a linear regression. In the following figure we see the models, and what variables are included to test if they have an influence on the dependent variable, attitude towards road pricing.
	Model 1
	Model 2

	Distance private
	Distance private

	Distance work
	Distance work

	Working days
	Working days

	Education
	Education

	Sex
	Sex

	Age
	Age

	
	Attitude towards kilometer reduction

	
	Attitude towards congestion reduction

	
	Attitude towards congestion problem


Figure 18: Models
First the summary of the linear regression model will be discussed.
[image: ]
Figure 19: Model summary
As can be seen in this summary model 1 is explaining 8.1% of the variation in the dependent variable, while model 2 is explaining 38.6% of the variation in the dependent variable. This shows that model 2 is a more complete model to explain the variation than model 1. 
In the ANOVA table we can see that the results of the linear regression are statistically significant, since both are below 0.05. 
In the coefficient table we can see the different significance levels per variable. In model 1 we can see that only distance to work and distance for leisure are significant. This means that only these variables significantly influence the attitude towards road pricing. Both variables are negatively influencing the attitude towards road pricing which means that when kilometers driven goes up, the attitude towards road pricing goes down. In this model when driven kilometers for leisure goes up Figure 20: ANOVA
[image: ]Figure 20: ANOVA
by 1 step (so from 0-25 to 26-50 km) the attitude towards road pricing goes down by 0.163 (on a scale of 5). With kilometers driven for leisure if kilometers go up (from 0-25 to 26-50) the attitude towards road pricing goes down by 0.155 (on a scale of 5). To check for multicollinearity, the VIF value is included. We can see that for model one all the VIF values are way below 10, the threshold for multicollinearity. This means that there is not too much multicollinearity in this model. 
[image: ]In model 2 we can see that distance to work is significant on a 10% significance level and attitude Figure 21: Coefficients 
towards congestion reduction and attitude towards kilometer reduction are significant on the 5% significance level. The distance to work influences the attitude towards road pricing negatively. When distance to work goes up by one (from 0-25 to 26-50) the attitude towards road pricing goes down by 0.126. When attitude towards the congestion reduction goes up by 1, the attitude towards road pricing goes up by 0.773, and when attitude towards kilometer reduction goes up by 1, the attitude towards road pricing goes up by 0.149. In model 2, all the VIF values are also below 10, so there is no multicollinearity. In appendix II a visual representation of the expected values of the model, and the actual values of the model is shown. 






















[bookmark: _Toc13677126]Conclusion and recommendations
[bookmark: _Toc13677127]Conclusion	
This research is conducted to find out whether people are willing to accept road pricing as a way to reduce congestion. To be able to answer this research question it is important to first answer the formulated sub questions. The first sub question is:
What is road pricing and what are the advantages and disadvantages of road pricing?
In the literature review we saw that road pricing is a tool that a government can introduce. This tool means that people have to pay for driving. This can be done by a congestions zone, so you pay if you enter the zone, but can also be done by rekeningrijden, the tool we investigated in this research. Rekeningrijden means people pay for the kilometers they drive so is usage based. The advantages of this that it can be perceived as fairer, you pay when you use the road. The main disadvantage is that in history, people were not very positive about road pricing, and previous projects show that this is important to successfully implement road pricing.
The second sub question is:
What is the attitude towards road pricing?
The results of the analysis of this research shows that the people are slightly positive about road pricing. This means that in this research there were more people who are positive about road pricing than there are people that are negative about road pricing. This means that in this sample, introducing road pricing could be successful. 
The third sub question is:
Does this attitude differ between different demographic characteristics?
The results of this analysis show that the attitude towards road pricing does not differ between different demographic variables. Both in the correlation table and the linear regression we see that the demographic values do not have a significant influence on the attitude towards road pricing. The demographic variables age, income, gender, household composition and education level all did not have an impact on the attitude towards road pricing. This means that the slightly positive attitude towards road pricing is the same for the whole sample. When introducing road pricing this means that the different demographic variables do not have to be taken into account. 
The fourth sub question is:
What is the attitude towards reducing congestion?
The analysis in this research showed that the attitude towards experiencing congestion is slightly positive. This does not mean that people think congestion is fun but means that more people think congestion is a problem in the Netherlands. When we look to the attitude towards to reducing congestion, we also see that this is slightly positive. This means that in general, people are willing to do something to reduce congestion. 
It is therefore striking that while people want to do something about reducing congestion the analysis shows that people are negative towards kilometer reduction, what means that they do not want to reduce their kilometers, and they do not want to change their mode of transport. This means they want to solve the congestion problem, but they will not change their behavior to do so. It is however possible people will change their behavior in other ways that are not included in this research. 
The last sub question is
Does this attitude differ between different demographic characteristics like sex, education level and income?
In the analysis we see that older people experience less congestion problems, and people with higher income are less likely to reduce their kilometers when road pricing is introduced. Besides these two significant differences there are no significant differences between the different demographic variables. 
Since all the sub questions are answered we see that people are willing to accept road pricing to reduce congestion. People think that congestion is a problem and want to help reducing the problem. However, they will not reduce their kilometers to reduce the congestion problem. The question is that when road pricing is introduced the congestion problem will really change, since the kilometers are not changing. However, road pricing will still be fairer. The people who drive more will pay more, and the people who drive less will pay less.
In the linear regression we can see that people who are driving more are less willing to accept road pricing, and the people who have a positive attitude towards reducing congestion and kilometer reduction are more likely to have a positive attitude towards road pricing. 
In conclusion this means: people are willing to accept road pricing to reduce congestion, however the question remains if the congestion problem will be solved with road pricing. 
[bookmark: _Toc13677128]Policy recommendations
If policy makers are interested to have a fairer way to pay for car usage it can be wise to introduce road pricing. Since there is a slight positive attitude there is a bigger change that the implementation of road pricing can be a success. As we can see in the literature review, we see that the attitude towards road pricing is very important for the success of the introduction of road pricing. My advice would be to besides just introducing road pricing to use marketing about the positive aspects of road pricing to make people even more willing to accept road pricing. Besides this also try to increase the attitude towards solving the congestion problem, since this is a variable which has a significant influence on the attitude towards road pricing.
People are aware of the congestion problem, and they also want to solve the congestion problem. However, people are not that willing to change their own behavior to actually do something about the congestion problem. My advice would be to make people more aware that they are a part of the congestion problem and try to reward people who want to change their behavior and punish the people who will not change their behavior by road pricing. 
The only difference in demographics are that people with more income are less willing to reduce their kilometers and older people do not experience that much congestion problems. This means that the first implementation of road pricing and the marketing of it should be on younger people with less income. In this way people will be more aware of the congestion problem and will change their behavior more quickly.  
[bookmark: _Toc13677129]Limitations and suggestions
There are several limitations for this research. First the sample size of 219 is not that small, but when taking the Netherlands as country with 17 million inhabitants into account we can see that the sample size of this research is relatively small. When someone wants to have a deeper understanding of the attitude towards the congestion problem and wants to introduce road pricing to reduce congestion my advice would be to have an analysis with a bigger sample. This may also enable us to find differences between different demographic groups. 
Another limitation is that the reasons why people will not change their behavior are not clear since this is not asked. An advice for future research is besides having a bigger sample size, also have an in-depth interview with a portion of this sample size to also find the reasons behind the reasoning of the sample size.
The third limitation of this research is that geographical information is not taken into account. This can be important for the research, because people who live in the Randstad may have another perception of congestion than people in less crowded areas since it is busier anyway. Also, the other options would be more available than in the less crowded areas. People who live in the Randstad can often change their mode of transport, while in other areas these other modes of transport may not be available. 
The fourth limitation is that we can see that in the linear regression only 38.6% of the variance in the dependent variable can be explained by the independent variables. In future research more variables can be included which can have an influence on attitude towards road pricing. 
Concluding future research should take a larger sample, and also introduce a small focus group in that large sample. The focus group can be used to find the reasoning behind the choices people make so policy makers can use that to try to change that reasoning. Also, geographical information can be important to check for the attitude towards road pricing, and the willingness to change behavior. Last, more variables which can have an influence on attitude towards road pricing should be included. 
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Goedendag, ik ben bezig met de afrondende fase van mijn master Urban Port and Transport Economics. Voor mijn masterscriptie doe ik onderzoek naar de acceptatie van rekeningrijden. Rekeningrijden is nog niet geïmplementeerd in Nederland, maar houdt in dat er doormiddel van een device wordt bijgehouden hoe veel kilometer u per jaar aflegt. Op basis van deze gegevens betaalt u een bedrag die hoger wordt naarmate u meer kilometers aflegt. Belangrijk is dat bij het introduceren van het rekeningrijden, de wegenbelasting vervalt. U gaat dus betalen naar uw gebruik i.p.v. naar het bezit. Door deze vragenlijst kan ik een beeld opstellen van de acceptatie van rekeningrijden, en op basis hiervan adviezen over het implementeren hiervan uit te brengen. Het invullen van de vragenlijst kost u slechts 5 minuten. Alle gegevens worden anoniem en vertrouwelijk verwerkt en worden alleen gebruikt voor dit onderzoek. Mocht u vragen hebben over deze vragenlijst kunt u deze sturen naar anaiskrebbekx@gmail.com
Ik stel uw input zeer op prijs,
Anaïs Krebbekx

· Q1 – Gemiddeld, Hoe veel dagen reist u voor uw werk per week?
· 0
· 1
· 2
· 3
· 4
· 5
· 6
· 7
· Q2 – Bij benadering, wat is uw gemiddelde afstand die u aflegt naar uw werk (enkele reis)?
· 0-25 km
· 25-50 km
· 50-75 km
· 75-100 km
· Meer dan 100 km
· Q3 – Bij benadering, wat is de gemiddelde afstand die u per week aflegt voor vrijetijdsbesteding?
· 0-25 km
· 25-50 km
· 50-75 km
· 75-100 km
· Meer dan 100 km
· Q4 –Wat is uw meest gebruikte vervoersmiddel voor werk?
· Auto / motor 
· Fiets 
· Openbaar vervoer 
· Lopend 
· Combinatie van auto / motor, fiets en / of openbaar vervoer 
· Q5 –Wat is uw meest gebruikte vervoersmiddel voor vrijetijdsbesteding?
· Auto / motor 
· Fiets 
· Openbaar vervoer 
· Lopend 
· Combinatie van auto / motor, fiets en / of openbaar vervoer 
· Q6 –  Rijdt u op de snelweg om naar uw werk te komen?
· Ja  Q7
· Af en toe  Q7
· Nee  Q8
· Q7 – Ervaart u file op de snelweg?
· Ja
· Af en toe
· Nee
· Q8 – Ik vind rekeningrijden een goed alternatief voor wegenbelasting. Dit wil zeggen dat ik liever 5 cent per kilometer betaal dan mijn maandelijkse wegenbelasting. 
· Compleet oneens	
· Oneens
· Neutraal
· Eens
· Compleet eens
· Q9 – Ik betaald liever 5 cent per kilometer dan dat ik wegenbelasting betaal
· Compleet oneens	
· Oneens
· Neutraal
· Eens
· Compleet eens
· Q10 – Ik vind rekeningrijden voor 5 cent per kilometer eerlijker dan wegenbelasting.
· Compleet oneens	
· Oneens
· Neutraal
· Eens
· Compleet eens
· Q11 – Ik denk dat het fileprobleem groot is in Nederland 
· Compleet oneens	
· Oneens
· Neutraal
· Eens
· Compleet eens
· Q12 – Ik ervaar persoonlijk veel negatieve effecten door file 
· Compleet oneens	
· Oneens
· Neutraal
· Eens
· Compleet eens
· Q12 – Ik wil meehelpen aan het reduceren van het fileprobleem 
· Compleet oneens	
· Oneens
· Neutraal
· Eens
· Compleet eens
· Q13 – Ik ben bereid per kilometer te betalen als dit betekent dat het fileprobleem wordt verminderd 
· Compleet oneens	
· Oneens
· Neutraal
· Eens
· Compleet eens
· Q14 – Ik zal minder kilometers rijden voor werk als ik een kilometerheffing zou moeten betalen 
· Compleet oneens	
· Oneens
· Neutraal
· Eens
· Compleet eens
· Q15 – Ik zal minder kilometers rijden voor vrijetijdsbesteding als ik een kilometerheffing zou moeten betalen 
· Compleet oneens	
· Oneens
· Neutraal
· Eens
· Compleet eens
· Q16 – Zou je jouw vervoersmiddel voor werk veranderen wanneer rekeningrijden wordt geïntroduceerd?
· Ja
· Nee
· Misschien/weet ik nog niet
· Q17 – Zou je jouw vervoersmiddel voor vrijetijdsbesteding veranderen wanneer rekeningrijden wordt geïntroduceerd?
· Ja
· Nee
· Misschien/ weet ik nog niet
· Q18 – Wat is uw geslacht?
· Man
· Vrouw
· Wens ik niet in te vullen

· Q19 – Wat is uw hoogst afgeronde opleiding? 
· Basisschool
· Middelbare School
· MBO
· HBO 
· WO Bachelor
· WO Master
· Q20 - Wat is gemiddeld uw maandelijkse bruto inkomen?
· 0-1000
· 1000-2000
· 2000-3000
· 3000-4000
· 4000-5000
· Anders
· Wens ik niet in te vullen
· Q21 – Wat is uw leeftijd?
· 0-15
· 15-30
· 30-35
· 35-50
· 50-65
· 65-80
· 80-105
· Q22 – Wat is de samenstelling van uw huishouden?
· Een persoons huishouden
· Meerdere persoons huishouden zonder kinderen onder de 18
· Meerdere persoons huishouden met kinderen onder de 18
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Table 1: Sex
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Table 2: Education
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Table 3: Monthly Income
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Table 4: Age
[image: ]
Table 5: Household 
[image: ]Table 6: days traveling 
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Table 7: Distance work
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Table 8: Distance leisure
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Table 9: Mode of transport work
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Table 10: Mode of transport leisure
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Table 11: Highway usage
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Table 12: Congestion
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Table 13: Changing mode of transport work
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Table 14: Changing mode of transport leisure 
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Table 15: Means gender
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Table 16: Descriptive between households 
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Table 17: Histogram ARP [image: ]
Table 18: Sum of residuals 
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Table 19: Partial regression attitude towards congestion reduction
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Table 20: Partial regression attitude towards kilometre reduction
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Year Measure Concise description of measures/systems Success rate
1972 Additional Extra levy imposed on new vehicle, priced at 5% to Only initially. Scheme was revised in 1974 and 1975.
Registration 140% of the vehicle’s open market value (OMV)
Fee (ARF) depending on the vehicle’s capacity and function.
1975 Area Licensing Restrict access to CBD from 7.30 a.m. to 6.30 p.m. on Initial drop in traffic into the CBD was 45%. By 1988,
Scheme (ALS) weekdays from 7.30 a.m. to 2.00 p.m. on Saturdays drop was not sustained due to increase in employment
through purchase of supplementary licences. in the CBD.
1987 Mass Rapid Serves heavy passenger transit corridors. Ridership rose from 346 million in 1998 to 360 million
Transit (MRT) in 1999, an increase of 14 million.
1990 Vehicle Quota COE is introduced. i.e.. new car population allowed to With VQS. 41.000 fewer vehicles were registered
System (VQS) grow at 3% in tandem with road capacity growth. between 1990 and 1993.
Motorists now need to bid for the right to own a car.
1994 Off Peak Car Offer new and existing car owners the option to save on Not very successful as most motorists preferred ready
(OPC) scheme car registration and taxes in return for lower car usage. use of car for convenience.
1995 Road Pricing Manual road pricing scheme introduced for linear Initial drop in traffic volume along RPS monitored
Scheme (RPS) passage vehicle flow, i.e.. remove bottlenecks at expressways dropped by 41% from 12,400 to 7.300
congested expressways or arterials outside CBD. vehicles while public transportation travel speed
increased b 16%.
1998 Electronic Road Automated road pricing to reduce the 147 enforcement Traffic volume on ERP monitored roads dropped by
Pricing (ERP) personnel needed for RPS and replace ALS, OPC and 17%.
RPS.
1999 Light Rail Transit ~ Serves as passenger feeder to existing MRT network. Currently carrying payload of 39.000 passengers

(LRT)

daily.
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Correlations

ARP  FPiob | FPopl | KMR
ARP  Pearson Correlation 1 os6 78 204"
Sig. (24ailed) 205 000 002
N 219 219 219 219
FProb  Pearson Correlation 086 1 04" 15"
Sig. (24ailed) 205 000 008
N 219 219 219 219
FPopl  Pearson Comelation 5787 3047 1 141
Sig. (24ailed) 000 000 038
N 219 219 219 219
KMR  Pearson Corelation 204" 475" 141 1
Sig. (24ailed) 002 003 038
N 219 219 219 219

*_Corrslation is significant atthe 0.01 level (2-tailed)
* Conrslation is significant atthe 0.05 levsl (2-tailsd).
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opl Pearson Corrslation 021 106 005 010 202" 056 174" 1 27" -2se” -025
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Inkomen Pearson Correlation  -131 076 127 -38 262" 264" 268" 237" 1 002 -a24”
Sig. (24ailed) 101 344 112 000 002 001 001 003 982 000
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Leeftid Pearson Corrslation 037 173 027 .07t -088 045 TR 002 1 RES
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Geslachty. Pearson Correlation  -.041 03 -o2 056 e 14 ore” 025 424" oass 1
Sig. (24ailed) 543 615 763 405 048 092 000 78 000 022
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*_Corslation is significant atthe 0.01 level (2-tailed)
* Conrslation is significant atthe 0.05 levsl (2-tailsd).
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Levene's Testfor Equality of
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ARP  Equalvariances 3282 o7t 609 217 543 08021 14811 20171 38212
assumed

Equal variances not 575 111212 566 08021 15681 -22082 40083
assumed

FProb  Equalvariances 6.030 015 504 217 615 04073 09867 -14473 24420
assumed

Equal variances not 464 105338 644 04073 10726 -16203 26240
assumed

FPopl  Equalvariances 544 462 302 217 763 03255 10769 -7971 24481
assumed
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assumed
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assumed
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ANOVA

Sum of
Squares o Meansquars  F sig
ARPBetween Groups 4228 2 2114 200 128
Wihin Groups 217.313 215 101
Total 221542 207
FProb Between Groups 425 2 213 a7 621
Wihin Groups 95.920 215 415
Total 96,305 207
FPOpl Between Groups 518 2 259 481 619
Wihin Groups 115862 215 539
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MR Between Groups 1783 2 87 1471 312
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Model Summary®

Change Staistics

AdustedR  Std.Emorof R Square sig. F
Model R RSquars  Square the Estimate Change  FChange dff an Change
1 2847 08t 055 98217 08t 3.089 6 211 006
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a. Predictors: (Constant), Afst_prive, Werk_reisdagen, Opl, Afst_werk, Geslachty, Leeftid
b. Predictors: (Constant) Afst_prive, Werk_rsisdagen, Opl, Afst_wark, Geslachty, Leeftid, KR, FPopl, FProb
¢ Dependent Variable: ARP
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sum of
Model Squares df MeanSquare F sig
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huishouden

2 Meerders persoons 125 30867 104212 08321 28822 32512 1.00 500

huishouden zonder

Kinderen ander de 18

3 Meerders persoons 60 30167 92562 11948 27778 32558 1.00 500

huishouden met kindren

onder de 18

Total 218 31086 101041 08843 20737 32434 1.00 5.00
FProb 1 Een persoons 33 34807 58549 10192 32621 38773 200 450

huishouden

2 Meerders persoons 125 34400 69445 06211 3371 35629 200 500

huishouden zonder

Kinderen ander de 18

3 Meerders persoons 60 33500 65280 08429 31813 35187 200 450

huishouden met kindren

onder de 18

Total 28 34197 66632 04513 33308 3.5087 200 5.00
FPopl 1 Een persoons 33 34545 68879 11990 32103 35988 150 500

huishouden

2 Meerders persoons 125 33160 79448 07108 31754 3.4568 1.00 500

huishouden zonder

Kinderen ander de 18

3 Meerders persoons 60 33250 61634 07957 31688 34802 200 500

huishouden met kindren

onder de 18

Total 218 33394 73234 04960 32017 34372 1.00 5.00
KMR 1 Eenpersoons 33 26758 90244 15708 22888 28957 1.00 500

huishouden

2 Meerders persoons 125 23320 87746 07848 21787 24873 1.00 500

huishouden zonder

Kinderen ander de 18

3 Meerders persoons 60 23083 85416 11027 20877 25200 1.00 400

huishouden met kindren

onder de 18

Total 218 23624 87561 05930 22455 24793 1.00 5.00
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