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Abstract

In a small crowded country as the Netherlands, the Dutch government is always dealing with congestion and pollution problems.  The objective of this paper is to analyze what the effects are from the policy measure of shifting the BPM to the fuel excise duties on congestion and pollution. This shift decreases car prices and increases fuel prices which have an effect on car ownership, car usage and total fuel consumption. These effects are calculated by means of purchase costs elasticities and fuel prices elasticities. The results shows that car ownership, car usage and fuel consumption all increases, and thus also congestion and pollution, with this policy measure. The question if other external factors have an effect on the outcome of the policy measure is also addressed. 

Keywords: BPM, Fuel excise duties, Car ownership, Car usage, Fuel consumption, Price elasticities







[bookmark: _GoBack]Acknowledgement: I thank my supervisor, Peran van Reeven, for helpful comments and suggestions.
Contents

1. Introduction………………………………………………………………………………………………………………..4
2. The History of Pricing Car Usage in the Netherlands……………………………………………………..6
	2.1 Rekening Rijden………………………………………………………………………..……………………6
	2.2 Spitsvignet…………………………………………………………………………..…………………………7
	2.3 Rekening Rijden 2………………………………………………………….……………………………….7
	2.4 Kilometerheffing…………………………………………………………………….………………………8
	2.5 Current Situation……………………………………………………………………………………………9
3. Model………………………………………………………………………………………………………………………….9
	3.1 The Policy Measure ………………………………………………………………………….…………….9
	3.1 The Effects of a Reduction of the BPM …………………………….………………..……………11
	3.1 The Effects of an Increase of the Fuel Excise Duties…………………….……….…………12
4. Data………………………………………………………………………………………………………………….……....13
	4.1 Car Purchase Cost Elasticities …………………………………………………………….…………13
	4.2 Fuel Price Elasticities ……………………………………………………………………….…………..14
5. Results……………………………………………………………………………………………………………………...15
	5.1 Effects on Car Ownership ……………………………………………………………………………...15
	5.2 Effects on Car Usage…..……………………………………………………………..............................16
	5.3 Effects on Fuel Consumption….……………………………………………………………………...17
	5.4 Conclusion on Policy……………………………………………………………………………………..18
6. Other Factors Having an Influence on the Outcome………………………………………………….…19
	6.1 European Emission Standards and Technical Innovation…..……………………….…..19
	6.2 The Side Effect of Abolishing the BPM …………………………………………………………..19
	6.3 Income and Population Growth ……………………………………………………………………19
7. Conclusion………………………………………………………………………………………………………………...20
8. References………………………………………………………………………………………………………………..21
9. Appendix…………………………………………………………………………………………………………………..23


1. Introduction
In 2010, congestion increased by 9% in the Netherlands compared to a year earlier (ANWB). In a survey conducted by the OECD[footnoteRef:1] in November 2010, it is the people in the Netherlands who need the most time to go to work due to congestion. They take on average 50 minutes. This congestion causes financial damage to companies since goods are delivered late and trucks are often unnecessarily stopped. EVO and TLN[footnoteRef:2] published in their ‘Economische Wegwijzer 2010’ that the loss caused by delay time and higher fuel consumption amounts up to 378 million euro. The total economic damage from congestion in the Netherlands is between 900 million to 1,2 billion euro.  [1:  Organisation for Economic Co-operation and Development]  [2:  EVO is a Dutch organization of entrepreneurs in trade and industry, and TLN is a Dutch transport and logistical organization] 


In part 1 of the ‘Nota Mobiliteit’ (VenW[footnoteRef:3] and VROM[footnoteRef:4], 2004), the Dutch cabinet came to the conclusion that pricing road traffic is necessary in order to achieve its ambition of accessibility before the year 2020.  According to calculations from the Centraal Planbureau (CPB, 2004), car usage will increase with 46% between 2000 and 2020. In the ‘Nota Mobiliteit’, pricing car usage is seen as an effective measure to improve accessibility. A good accessibility of the road network is a necessary condition for a strong economy. Since traffic will only increase in the years to come, implementation of a pricing system is urgent. The cabinet Balkenende IV tried to implement such a system but failed in their attempt because of insufficient public support.  [3:  Dutch ministry of traffic]  [4:  Dutch ministry of housing, spatial planning and the environment] 


The Election of May 2010 was won by the VVD, the Party of Freedom and Democracy. Together with the CDA, the Christian Democratic Party, a coalition was formed. In order to improve mobility and to lower congestion, these parties wrote the following in their plans: “Shift from fixed costs to variable costs is possible by increasing fuel tax under simultaneous and proportional reduction of fixed costs” (Regeerakkoord VVD-CDA, 2010). With fixed cost is meant the Belasting Personenauto’s en Motorrijwielen (BPM), an additional tax people pay, next to the VAT, when buying a new vehicle. This tax is besides the usual 19% tax on vehicles. The fuel tax can be separated into two taxes, the VAT which consists of 19% of the total fuel price and the Fuel Excise Duties (FED). The policy has only influence on the FED.  With this policy measure, car ownership is less taxed and car usage more. 

This paper examines the outcome of the policy measure mentioned above. The CDA and VVD expect that it will lead to a reduction of congestion and pollution.  We will therefore try to answer the following question: 

Does shifting the BPM to the fuel excise duties lead to less congestion and pollution?

The shift of the BPM to the FED changes car and fuel prices which has an effect on car Ownership, car Usage and fuel Consumption (OUC), and therefore on congestion and pollution. To answer our question, the change of the car and fuel price and the effects of these changes on OUC must be calculated. Six different elasticities will be used in order to calculate the effects on OUC, namely: car purchase cost elasticities and fuel price elasticities on OUC.

The elasticities used in this paper have been found in different papers. Elasticities vary according to the country. For example, the fuel price elasticity with respect to fuel consumption is different in countries offering an alternative to the car as in countries which do not. Therefore only elasticties from studies in the Netherlands or in a country having a similar level of income, number of cars per household, population density and population growth rate are used. Only the UK fulfilled all these conditions. The studies also has to be quite recent since elasticities can change over time, especially car purchase cost and fuel price elasticity since ownership saturation is reached over time (Dargay, 1997). Therefore only elasticities from papers not older than ten years are used.

Different values were found for the same elasticity. This made it possible to present the results in form of a range. The lowest elasticities were used to calculate the best case scenario of the policy’s effect on OUC, the highest for the worst. Some values are applicable only for the short term, others for the long term. Therefore, the results vary according to the short or the long term.

The remainder of this paper is organized as follow. Section 2 describes what the Netherlands have done so far in reforming pricing urban car usage. Section 3 specifies the model. Section 4 specifies the data. Section 5 summarizes the results of the model. Section 6 will address external factors having an influence on the outcome of the policy. Section 7 concludes. 

2. The History of Pricing Car Usage in the Netherlands

2.1 Rekening Rijden
The concept of pricing urban car usage appeared for the first time in 1977 in the policy paper ‘Structuurschema Verkeer en Vervoer’ (VenW and VROM, 1977). In this document, the long term plan in traffic and transport policy until the year 2000 was presented. The plan was to introduce a way to price car usage in combination of making car cost variable in order to reduce car usage. This was seen as an important goal in order to improve the safety and environment of the cities and to guarantee a good accessibility. The plans were never implemented because of lack of urgency.

The second ‘Structuurschema Verkeer en Vervoer’ was presented in 1988 (VenW and VROM, 1988). In this document, the traffic and transport policy until the year 2010 was disclosed. It was expected that traffic volume would increase until 2010. In order to still guarantee good road accessibility for business traffic until the year 2010, a reduction of private car usage was necessary. This would be achieved with the introduction of ‘rekening rijden’. ‘Rekening rijden’ consisted in introducing tariffs on parts of the roads. In this way, the variable car costs would increase with 50 %. The tariffs would depend on the time of the day, location and type of vehicle. Following the second SVV, there was a debate on the organizational and technical feasibility, fraud sensitivity and high costs of construction and maintenance of such a system. The cabinet of that time, Lubbers II, came to the conclusion that implementation of the project ‘rekening rijden’ was impossible because of lack of public and political support.

2.2 Spitsvignet
As an alternative to the project ‘rekening rijden’, the cabinet Lubbers III planned to introduce toll ports in order to limit road traffic. The ministries of VenW and VROM worked further on the plans to introduce toll ports and proposed a map with 24 toll ports around cities of the Randstad. The Dutch parliament agreed with the plans but the provinces and municipalities were against it. In the course of 1991, the cabinet had as well a growing concern about the plans. Eventually, the implementation of toll ports failed because of lack of political support. The minister of traffic Maij-Weggen (CDA) then proposed to introduce a spitsvignet (a system in which an amount of money is paid for car usage in peak hours) and to increase the FED. The FED increase is known as ‘het kwartje van Kok’[footnoteRef:5]. On 22 April 1993, an agreement on the introduction of a spitsvignet was reached with the province of South-Holland, North-Holland and Utrecht and with the four big cities in the Randstad: The Hague, Amsterdam, Rotterdam and Utrecht. The three most important parties in the government (CDA, VVD and PVDA) resisted to this plan. Finally, this plan as well was not introduced because of lack of political support. [5:  An increase of 18.3 cent (8.3 eurocent) for gasoline and 7 cent (3.18 eurocent) for diesel] 


2.3 Rekening rijden 2
The project ‘rekening rijden’ came again on the agenda in 1994. The minister of traffic of that time, Annemarie Jorritsma, wanted to implement ‘rekening rijden’ in 2000. In 1998, ‘rekening rijden’ was part of the plans of the new cabinet Kok II. Amsterdam would be the first city to implement the system and the rest of the Randstad would follow in 2001. Testing of the system was started in 1998. The ANWB was against the project ‘rekening rijden’. With their 3, 4 million members, they started a campaign against the project. They were supported by the unions VNO-NCW[footnoteRef:6] and MKB[footnoteRef:7] Nederland. An important newspaper of the Netherlands, ‘the Telegraaf’, also supported the ANWB. Because of heavy resistance from the public, the cabinet delayed the implementation of the project. In 2000, the National Verkeers- en Vervoerplan (VenW, 2000) was established. In this document, the ambition was expressed that people had to pay according to their car use. The objective was to build an advanced system which would record every move of a car. The project ‘rekening rijden’ could be integrated to form an advanced system called the ‘Kilometerheffing’. The ‘Kilometerheffing’ should be implemented in 2010. In the ‘Mobimiles’ rapport of 2001, it was concluded that the ‘Kilometerheffing’ could already be implemented in 2005. This offered the possibility to the Minister of traffic not to continue with the project ‘rekening rijden’.  [6:  Verbond van Nederlandse Ondernemingen (VNO) and the Nederlands Christelijk Werkgeversverbond (NCW)]  [7:  Small and medium sized enterprises] 


2.4 The Kilometerheffing
The cabinet Kok II worked on the implementation of the ‘Kilometerheffing’, but could not implement it. The cabinet had to resign after the report on the Srebrenica affair in 2002. The new cabinet Balkenende I decided not to implement the project because it was of the opinion that the traffic problems in the Netherlands could be better solved by investing in the enlargement of existing roads. 

In 2004, the document ‘Nota Mobiliteit’ was published in which the traffic and transport policy of the Netherlands until the year 2020 was described. The main ambition was to realise reliable and acceptable time delays on the roads in 2020. The platform ‘Anders Betalen voor Mobiliteit’ was created in order to research the best possible way for it. The platform advised a different road pricing system. People should pay a price per kilometre for car usage. The price would depend on the time, location and the car type. The implementation of this so called ‘Kilometerheffing’ [footnoteRef:8] should be coupled with a significantly reduction of the fixed car costs. In that way, people would pay more for car usage and less for car ownership. In November 2007, the minister of Transport, Camiel Eurlings, announced the introduction of the ’Kilometerheffing’ in phases starting from 2012 until 2018. In 2018, the whole system should be working using satellites. Like in 2001, the ANWB, the Telegraaf and the public opinion were against the implementation of the ‘Kilometerheffing’. Because of lack of support, the cabinet decided not to continue with the project.  [8:  The plan is officially called ‘Anders betalen voor Mobiliteit’, but called ‘Kilometerheffing’ by the Public and the Governement, and Kilometerprijs by the ANWB] 


2.5 Current Situation
Preparations for the ‘Kilometerheffing’ were started. One aspect was to gradually decrease the BPM on new cars. In 2010, the VVD won the election and, as promised during the electoral campaign, did not implement the ‘Kilometerheffing’. They believe that people would at the end pay more taxes (VVD, 2009). They also believe that the introduction and operational costs of such a system are too high and that the system is unfair since foreigners would not pay any taxes when driving on Dutch roads. Finally, the privacy of people would be violated because the location of a car is tracked with such a system. As an alternative to the Kilometerheffing, the VVD proposed to decrease the cost of car ownership and to increase the cost of car usage in a different way. Instead of paying a price per kilometre, the VVD wanted to raise the FED. In this way, people still pay indirectly an additional price per kilometre but implementation costs are nihil. In the next section, the policy is modelled.

3. Model 

3.1 The Model of Transfer of the BPM to the FED 
Modeling the transfer of the BPM to the FED is important since the next two models are based on this transfer. The model starts with the total government revenue of the BPM and the FED. The total amount of revenue which the government received from the BPM tax in 2010 amounted 1,923 billion euro (Miljoenennota 2011) and from the FED 7,510 billion euro (Miljoenennota 2011). 

The following formula represents the total government’s revenue (GR) of these two taxes:

                                                     GR = BPM + FED                                                                                      (1)

The policy measure is to shift gradually the amount of money received from the BPM to the FED. Y denotes the amount of reduction of the BPM:

                                                    GR = (BPM – Y) + (FED + Y)                                                  	       (2)


Y can also be expressed as a function of the BPM where R denotes the reduction of the BPM in percentage:
                                                     Y = BPM * R	                                                                                         (3)

Substituting (3) into (2) gives: 

                                                    GR = (BPM – (BPM * R)) + (FED + BPM * R)                                      (4) 

Factorising equation (4) gives:

                                                     GR = BPM (1-R) + (FED + BPM * R)	                                                (5)

The new level of BPM revenues after a BPM reduction of R is the first term of equation (5):

                                                     New BPM = BPM (1-R)                                                                           (6)

The new level of FED revenues after a BPM reduction of R is the second term of equation (5):

                                                     New FED = FED + BPM * R	                                                              (7)

Calculations of the new government’s BPM and FED revenues can be found in Appendix A. The effects of the first and second term of equation (5) have been modelled in the next two subchapters. 
3.2 The effects of a reduction of the BPM
The first part of the policy consists in reducing the BPM. In 2010, the BPM on a new purchased car consisted of 17,44% of the average price of cars based on petrol and 24,97% of the average price of cars based on diesel (Mobility in figures 2010/2011, BOVAG, 2010). The level of BPM on the car price depends on the amount of the CO2 emissions and on the motor fuel type of the car. On average, the level of the BPM is higher on cars based on diesel than on Petrol. Not distinction between the two types of fuel is made for simplicity reasons. An average car price, irrespective of a fuel type, needs to be established. The calculations are found in Appendix B. The car price (CP), irrespective of its fuel type, is build up as follow:

                                                     CP = List Price + BPM + VAT	                                                              (8)

After a BPM reduction, the car price is:

                                                        CP = List Price + BPM(1-R) + VAT                                                  (9)

Reducing the BPM by R will change the car price. Calculations of different car prices after different BPM reductions are found in Appendix C. 

To analyze the effects from these new car prices on OUC, the relative change in car price (rCP) after different levels of BPM reduction is needed:

                                                      rCP = (CP – new CP) / (new CP)                                                     (10)

The calculations of different rCP are found in Appendix D. The effects on OUC due to a change of the car price are given by: 

                                                    Effects on OUC = rCP * OUC purchase costs elasticities             (11)

3.3 The effects of increasing fuel excise duties
The second part of the policy measure consists in increasing the FED. On the 28th of June of 2010, the FED is 47.30% of the fuel price based on petrol and 35.64% of the fuel price based on diesel. A fuel price irrespective of a fuel type has to be established because no distinction between fuel types is made. The calculation of this fuel price is given in Appendix E. Because the FED is a component of the fuel price, the new level of government’s FED revenue will have an effect on the fuel price. The other components of the fuel price are the production costs (PC), distribution and marketing costs, gross wholesale margin and gross retail margin (OC) and the VAT. 

                                                    FP = PC + OC + VAT + FED                                                                  (12)

To know the new fuel prices after a drop of the BPM (or increase in FED), the relative change of the governments new FED (rFED) revenue needs to be calculated. This is found in Appendix F. When multiplying the FED by its relative increase, the new fuel price is obtained:

                                                     New FP = PC + OC + VAT + FED * rFED                                         (13)

The calculations of the new levels of the total fuel price after different levels of increase of the FED (or decrease of the BPM) can be found in Appendix G. Since the FED is only a part of the total fuel price, an increase of the FED will increase the fuel price by smaller amounts.

The effects of an increase of the fuel price are obtained from the relative changes in the fuel price (rFP) after different increases of the FED. The relative change in fuel price is given by: 

                                                  rFP = (FP – new FP) / (new FP)                                                          (14)
 The calculations can be found in Appendix H. The effects of the increase of the FED on OUC are obtained by multiplying the relative change of the fuel price by OUC fuel price elasticities. 

                                                  Effects on OUC = rFP * OUC fuel price elasticities                            (15)

4. Data

4.1 Car purchase cost elasticities
Three types of car purchase cost elasticities are used for the calculations which are found in different papers.

Table 1: Car purchase cost elasticity on car ownership

	
	Short Term
	Long Term

	values
	-0.08; -0.15; -0.24
	-0.13; -0.42; -0.49

	Average elasticity
	-0.16
	-0.35




For the car purchase cost elasticity on car ownership (table 1), three values have been found for the short and the long term. In the short term, the values range from -0.08 to 
-0.24 with an average of -0.16 and in the long term, the values range from -0.13 to -0.49 with an average of -0.35 (Goodwin, 2003), (Dargay, 2007) and (Geilenkirchen, 2010).

Table 2: Car purchase cost elasticity on car usage
	
	Short Term
	Long Term

	Values
	-0.19; -0.35
	-0.42; -0.45

	Average Elasticity
	-0.27
	-0.44



For the car purchase cost elasticity on car usage (table 2), two values for both the short and long term are found. The values for the short term are -0.19 and -0.35 with an average of -0.27 and for the long term -0.42 and -0.45 with an average of the -0.44 (Goodwin, 2003) and (Dargay, 2007).



Table 3: Car purchase cost elasticity on fuel consumption
	
	Short Term
	Long Term

	Value
	-0.12
	-0.51



For the last car purchase cost elasticity (table 3), one value for the short term (-0.12) and one for the long term (-0.51) have been found (Goodwin, 2003).

4.2 Fuel price elasticities
Three types of fuel price elasticities are used for the calculations which we have found in different papers.

Table 4:  Fuel price elasticity on car ownership
	
	Short Term
	Long Term

	Values
	-0.05; -0.08; -0.15
	-0.02; -0.20; -0.25;
 -0.30

	Average Elasticity
	-0.09
	-0.19



The fuel price elasticity on car ownership (table 4) range from -0.05 to -0.15 with an average of -0.09  in the short term -0.02 to -0.30 with an average of -0.19 in the long term (Goodwin, 2003) and (Geilenkirchen, 2010). 

Table 5: Fuel price elasticity on car usage
	
	Short Term
	Long Term

	Values
	-0.10; -0.15; -0.20
	-0.14; -0.20; -0.29; -0.31; -0.40

	Average Elasticity
	-0.15
	-0.27



For the fuel price elasticity on car usage 5 values for both the short and the long term have been found (table 5). The average value for the short term is -0.15 and its range is from -0.10 to -0.20 (Geilenkirchen, 2010) and (Graham and Glaister, 2002). For the long term, the average elasticity is -0.27 and the values vary from -0.14 to -0.40 (Goodwin, 2003), (Graham and Glaister, 2002), (Geilenkirchen, 2010) and (Dargay, 2007).

Table 6: Fuel price elasticity on fuel consumption
	
	Short Term
	Long Term

	Values
	-0.07; -0.20; -0.25;
 -0.30
	-0.15; -0.60; -0.64; -0.77; -0.80

	Average Elasticity
	-0.21
	-0.59


The short term fuel price elasticity on fuel consumption (table6) has been found in the documents of Van Reeven (2010), Geilenkirchen (2010) and Goodwin (2003). The average fuel price elasticity found in these papers is -0.21 with values ranging from -0.07 to -0.30. The values for the long term have been found in the same papers. These values vary between -0.15 and -0.59 with an average of -0.59.

The first part of the model illustrates in essence how the policy measure functions. The second part of the model calculates the effects of the change in OUC with the use of elasticities and the third part of the model calculates the effects of the change in fuel price on OUC with the use of elasticities. When summing up these effects, the consequences of the policy measure on OUC can be analyzed. 

5. Results

5.1 Effects on Car Ownership

Table 7: Effects on car ownership after a drop of the BPM and an increase of the FED
	BPM Change
	Car Price Change
	Fuel Excise Duties change
	Fuel Price Change
	
Short Term Effect on Car Ownership
	
Long Term Effect on Car Ownership

	
	From
	To
	Average
	From
	To
	Average

	-1%
	-0.20%
	0.26%
	0.12%
	0.01%
	0.03%
	0.02%
	0.02%
	0.06%
	0.05%

	-10%
	-2.00%
	2.56%
	1.25%
	0.10%
	0.29%
	0.20%
	0.23%
	0.60%
	0.45%

	-25%
	-4.99%
	5.12%
	2.51%
	0.24%
	0.73%
	0.49%
	0.59%
	1.50%
	1.13%

	-50%
	-9.98%
	12.80%
	6.28%
	0.48%
	1.45%
	0.98%
	1.17%
	3.01%
	2.25%

	-100%
	-19.97%
	25.61%
	12.56%
	0.97%
	2.91%
	1.96%
	2.34%
	6.02%
	4.50%



The effects on car ownership after a drop of the BPM and an increase of the FED are presented in table 7. These results are the sum of two partial effects of the policy measure on car ownership. The partial effects on car ownership can be found in Appendix H. In the short term, the average effect of the policy measure is an increase of car ownership by 1.96%. This number is the sum of the increase of car ownership by 3.13% after a reduction of car prices and a reduction of car ownership by 1.17 % after an increase of the fuel price. In the long term, total car ownership will increase by 4.50%. This number is as well the sum of two effects. The reduction of car prices will lead to an increase of car ownership by 6.92% and the increase of the fuel price will lead to a reduction of car ownership by 2.42%. 

The effect of the policy is calculated with the use of multiple elasticities. The average effect is obtained with the use of average elasticities. The worst and the best case scenario can be obtained by using the smallest and largest elasticity. In the best case scenario, car ownership only increases by 0.97 % in the short term and 2.43% is the long term. In the worst case scenario, car ownership increases by 2.91% and 6.02%.

There are two possible explanations for the fact that the policy will lead to an increase of car ownership. A 100 % reduction of the BPM leads to a reduction of 20% of an average car price but only accounts for an increase of 12.5% of the fuel price. So the reduction of the BPM affects more car prices than fuel prices. Also an increase of the fuel price leads to a small reduction of car ownership since people prefer to buy a fuel efficient car instead of not buying a car at all. 

5.2 Effects on Car usage

Table 8: Effects on car usage after a drop of the BPM and an increase of the FED
	BPM Change
	Car Price Change
	Fuel Excise Duties change
	Fuel Price Change
	
Short Term Effect on Car Usage
	
Long Term Effect on Car Usage

	
	From
	To
	Average
	From
	To
	Average

	-1%
	-0.20%
	0.26%
	0.12%
	0.03%
	0.04%
	0.04%
	0.04%
	0.07%
	0.05%

	-10%
	-2.00%
	2.56%
	1.25%
	0.25%
	0.45%
	0.35%
	0.40%
	0.66%
	0.53%

	-25%
	-4.99%
	5.12%
	2.51%
	0.63%
	1.12%
	0.88%
	0.99%
	1.66%
	1.33%

	-50%
	-9.98%
	12.80%
	6.28%
	1.27%
	2.24%
	1.75%
	1.98%
	3.31%
	2.66%

	-100%
	-19.97%
	25.61%
	12.56%
	2.54%
	4.48%
	3.51%
	3.96%
	6.63%
	5.32%



The effects on car usage after a drop of the BPM and an increase of the FED are found in table 8. As the effect on car ownership, the policy has as well a considerable impact on car usage. The cabinet’s policy leads to an increase of car usage by 3.51% in the short term and by 5.32% in the long term. These average increases are the sum of an increase of car usage by 5.39% in the short term and by 8.69% in the long term after a drop in car prices by 20% and a reduction of car usage by 1.88% in the short term and 3.37% in the long term after an increase of 12.56% of the fuel prices. The results of the partial effects can be found in Appendix H.

The range of the effect on car usage is located between 2.54% and 4.48% in the short term. In the long term, the range is located between 3.96% and 6.63%. Similar to the range on car ownership, both ends in the short and in the long term are still positive. This means that even in the best case scenario, the policy will lead to an increase of car usage.

The overall increase of car usage can be explained by two reasons. A 20% reduction of car prices will not lead to more usage for current car owners, but it will lead to the purchase of an additional car in a household or to a purchase of a new car for people who didn’t owned a car before. The purchase of an additional car or a new car accounts for the increase of car usage. The second reason is that car usage for business purposes is the primary role of a car. Therefore, the reduction of car usage after the increase of the fuel price is less significant than its increase after the reduction of car prices. Since people need to go to work, an increase of the fuel prices won’t stop them from doing so. The reduction of car usage is due to a decrease of private car use. 

	BPM Change
	Car Price Change
	Fuel Excise Duties change
	Fuel Price Change
	
Short Term Effect on Fuel Consumption
	
Long Term Effect on Fuel Consumption

	
	From
	To
	Average
	From
	To
	Average

	-1%
	-0.20%
	0.26%
	0.12%
	-0.01%
	0.02%
	0.00%
	0.00%
	0.08%
	0.01%

	-10%
	-2.00%
	2.56%
	1.25%
	-0.07%
	0.15%
	-0.01%
	0.01%
	0.83%
	0.14%

	-25%
	-4.99%
	5.12%
	2.51%
	-0.19%
	0.38%
	-0.04%
	0.04%
	2.08%
	0.34%

	-50%
	-9.98%
	12.80%
	6.28%
	-0.37%
	0.76%
	-0.07%
	0.07%
	4.15%
	0.69%

	-100%
	-19.97%
	25.61%
	12.56%
	-0.74%
	1.52%
	-0.15%
	0.14%
	8.30%
	1.37%


5.3 Effects on fuel consumption

Table 9: Effects on fuel consumption after a drop of the BPM and an increase of the FED

The effects on fuel consumption after a drop of the BPM and an increase of the FED are shown in table 9. Unlike the results on car ownership and car usage, the results on total fuel consumption show some better results for the cabinet. The average fuel consumption in the short term decreases by 0.15%. In the long term, the average fuel consumption increases by 1.37%. These results are as well the results of two partial effects which are shown in Appendix H. In the best case scenario, fuel consumption will decrease by 0.74% in the short term and will only increase by 0.14% in the long term. In the worst case scenario, fuel consumption will increase by 1.52% in the short term and by 8.30% in the long term. 

These results can be explained by the effects on car ownership and car usage. On one hand, the increase in fuel consumption after a reduction of the car price can be explained by the fact that the reduction of the car price will lead to an increase in car usage and car ownership. An increase of car usage and car ownership is paired with an increase in fuel consumption. On the other hand, the reduction of fuel consumption after an increase of the fuel price can be explained by the fact that an increase of the fuel price leads directly to a decrease of fuel consumption, although a relative small amount since fuel is an inelastic good. An increase of the fuel prices leads people to replace their car by a more energy efficient car.

5.4 Conclusion on policy
With the policy of shifting the BPM to the FED, the Dutch cabinet hopes to reduce congestion and pollution. The policy will lead to an increase of car ownership, car usage both in the short and in the long term and an increase of fuel consumption in the long term. Fuel consumption cannot be evaluated for the short term since its range lies between -0.74% and +1.52%. If the number of cars, if the usage of a car and if in the long term fuel consumption increases, the policy measure will not achieve its objectives.




6. External Factors Having an Influence on the Policy’s Outcome

6.1 European Emission Standards and Technical Innovation
The European Union has imposed standards that define the maximum exhaust emission of new car sales, also known as ‘the European Emission Standards’. In 2008, the European Union agreed on the introduction of a new CO2 standard for the years 2015 and 2020. The average CO2 emission of new cars sales may not be higher than 130g CO2/km in 2015 and 95 CO2/km in 2020. In order to meet these standards, car manufacturers must decrease the average CO2 emissions of the cars they produce. Technical innovation makes it possible for car manufacturers to meet the standards while fulfilling the demand of people (cars with low emission, fuel efficient but having enough space and horse power). The combination of these two factors will decrease fuel consumption and pollution, especially with electric vehicles.

6.2 Side effect of Abolishing the BPM
The results in paragraph 4 show an increase of OUC if the prices of the cars decrease because of the abolishment of the BPM. The more the car is fuel inefficient, the higher the level of the BPM. By abolishing the BPM, cars which are fuel inefficient will face a larger price reduction. The incentive to buy a ‘small’ fuel efficient car will be lower than is the case now since cars with higher emissions would differ less in price with these cars (Milieueffecten van wijziging BPM-grondslag personenauto’s naar CO2- uitstoot). Therefore the abolition of the BPM will lead to a Dutch car park containing less fuel efficient cars. 

6.3 Income and population growth
Income and population growth are two important factors which have an influence on both car ownership and car usage (Van Reeven, 2010) and (Dargay, 2007).  In ‘On the effectiveness of pricing urban car usage’, van Reeven demonstrates that pricing is a weak instrument for changing the behavior of car usage. Pricing car usage has to grow 3 times as high as income in order to stop car usage growth. In the same paper, it is also stated that due to a population increase and to the increase of the proportion of elderly people, the Netherlands will not face a decline in car usage till 2050. 

In ‘Vehicle Ownership and Income Growth, Worldwide: 1960-2030’, Dargay makes projections of income and vehicle ownership till the year 2030 for 45 countries including the Netherlands. These projections are based on the countries characteristics on urbanization and population density. Dargay predicts that the Netherlands will have 10.2 million of vehicles in 2030 compared to 7.7 million vehicles in 2002. This means that the Netherlands will have a 1% average annual vehicle growth rate till the year 2030. 

The abolition of the BPM, the growth of income and population will both increase OUC. The outcome of the policy showed already large increases in car ownership and car usage. These two external factors will only worsen the outcome of the policy. The European emission standards and technical innovation will decrease fuel consumption. The total effect of these external factors on fuel consumption is not predicable because of their opposite effects. Therefore, the total effect in fuel consumption will depend on the success of electric vehicles. 

7. Conclusion

Making fixed car costs variable by transferring the BPM to the fuel excise duties is a policy which fails its objectives. This paper showed that the policy will not lead to a decrease in congestion and pollution because car ownership and car usage will increase as a direct effect of the policy. In the worst case scenario, car ownership will increase by 6.02%, car usage by 6.63% and fuel consumption by 8.30%. Even in the best case scenario, car ownership, car usage and fuel consumption will increase by 2.34%, 3.96% and 0.14% respectively. These results are not unexpected since on one hand a reduction of the car prices increases car demand and on the other hand an increase of the fuel price has a marginal effect in fuel consumption since fuel is an inelastic good. 

Another solution has to be found if the cabinet wants to decrease pollution. Regulation and technical innovation will make car pollution nihil in the long term future. Therefore decreasing pollution in other sectors would be better. 

Also another solution has also to be found to decrease congestion. An answer to the problem could be the introduction of an electronic toll collection system. In the last thirteen years, such systems have been implemented in a plurality of cities in the world such as in Singapore, London, Stockholm, Milan and San Francisco. Another response could be the enlargements of the Dutch highways and the increase of the maximum speed limit. 
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9. Appendix

Appendix A –The transfer of the BPM to the FED

In the table below, 5 new BPM and FED levels are given for different BPM % decreases. These results are obtained after applying formula 6 and 7.

Table 10 New levels of government’s BPM and FED revenues after different drops of the BPM
	Decrease of the BPM
	Government’s BPM revenue (in millions of euro)
	Government’s FED revenue (in millions of euro)

	0%
	1923
	7529.23

	1%
	1903.77
	7529.23

	10%
	1730.7
	7702.3

	25%
	1442.25
	7990.75

	50%
	961.5
	8471.5

	100%
	0
	9433



Appendix B - Calculations of the average passenger car price irrespective of its fuel type

Table 11: Price breakdown of average passenger’s cars in 2010
	
	Cars based on petrol
	Cars based on diesel

	List Price
	€ 19,045
	100.00%
	€ 35,645
	100.00%

	Price before taxes
	€ 13,214
	69.38%
	€ 22,475
	63.05%

	BPM
	€ 3,321
	17.44%
	€ 8,899
	24.97%

	VAT
	€ 2,511
	13.18%
	€ 4,270
	11.98%



Figure1: Market share of new passenger registration according to its fuel type in 2010[footnoteRef:9] [9:  Total new passenger car registrations in the Netherlands in 2011 amounted 483,168.] 


The average car price (CP) depends on its fuel type (table 11). Each component of average car price (CCP) needs to be multiplied by the total share sold corresponding to its fuel type (SCCP) in 2010 (figure 1). The total must then be divided by the sum of each components market share in order to have the average car price irrespective of its fuel type. The formula is:

CP = (CCP petrol * SCCP petrol + CCP diesel * SCCP diesel) / (Sum SCCP)

By applying the formula, the price breakdown of an average passenger car regardless its motor fuel type is calculated. The results are given below:

Table 12: Price breakdown of average passenger’s cars regardless of its fuel type in 2010
	List Price
	€ 22,579.29
	100.00%

	Price before taxes
	€ 15,185.43
	67.25%

	BPM
	€ 4,508
	19.97%

	VAT
	€ 2,885
	12.78%



Appendix C - Calculation of new car prices after different reductions of the BPM

In table 12, the price breakdown of the average passenger car, regardless of its fuel type, is shown. With this data, the new price breakdown of the passenger cars after a reduction of the BPM can be calculated. The car price consists of the VAT, the BPM and the ‘price before tax’. The level of the VAT[footnoteRef:10] depends of the price before tax. Therefore ‘price before tax’ and VAT remains fixed. The only component of the car price which changes after reduction in government’s BPM revenues is the BPM on car itself. In order to calculate the new car price levels after different reduction in percentage of the governments BPM revenue, the BPM of the car price must be reduced by the same percentage.  [10:  VAT is 19% of the car price before tax] 


In the tables below, the new price breakdown after a drop of respectively 1, 10, 25, 50 and 100% are shown:

Table 13: Average petrol/diesel after a 1% BPM reduction
	Car Price Breakdown
	Price
	Share

	List Price
	€ 22,534.20
	100.00%

	Price Before Taxes
	€ 15,185.43
	67.39%

	BPM
	4463.33
	19.81%

	VAT
	€ 2,885
	12.80%



Table 14: Average petrol/diesel after a 10% BPM reduction
	Car Price Breakdown
	Price
	Share

	List Price
	€ 22,128.44
	100.00%

	Price Before Taxes
	€ 15,185.43
	68.62%

	BPM
	€ 4,058
	18.34%

	VAT
	€ 2,885
	13.04%



Table 15: Average petrol/diesel after a 25% BPM reduction	
	Car Price Breakdown
	Price
	Share

	List Price
	€ 21,452.18
	100.00%

	Price Before Taxes
	€ 15,185.43
	70.79%

	BPM
	€ 3,381
	15.76%

	VAT
	€ 2,885
	13.45%



Table 16: Average petrol/diesel after a 50% BPM reduction
	Car Price Breakdown
	Price
	Share

	List Price
	€ 20,325.08
	100.00%

	Price Before Taxes
	€ 15,185.43
	74.71%

	BPM
	€ 2,254
	11.09%

	VAT
	€ 2,885
	14.20%



Table 17: Average petrol/diesel after a 100% BPM reduction
	Car Price Breakdown
	Price
	Share

	List Price
	€ 18,070.87
	100.00%

	Price Before Taxes
	€ 15,185.43
	84.03%

	BPM
	€ 0
	0.00%

	VAT
	€ 2,885
	15.97%



Appendix D – Calculations of the relative change in car prices.

In equation (10), the relative change in car prices after different drops of the BPM is needed in order to apply elasticities and the results are given in table 18. 

rCP = (CP – new CP) / (new CP)      (10)




Table 18: Relative changes in car prices after different reductions of the BPM
	Change in BPM
	Relative change in car prices

	-1%
	-0.20%

	-10%
	-2.00%

	-25%
	-4.99%

	-50%
	-9.98%

	-100%
	-19.97%



Appendix E - Calculations of an average fuel price regardless its fuel type.

The calculation of the average fuel price (FP) is similar to the calculation of the average car price of Appendix B. Since no distinction is made between petrol (P) and diesel (D) in this paper, the prices of these two fuel types need to be multiplied by their respectively market share and the total must be divided by the sum of petrol’s and diesel’s market share. The formula is:

FP = (price petrol * market share petrol + price diesel * market share diesel) / (market share petrol + diesel)

The volume of motor fuel sold in 2010 and the price breakdown of petrol and diesel are given in the following table and figure:

Table 19: Price breakdown of Petrol and Diesel on June 28 2010 
	
	Petrol
	Diesel

	Production Costs
	€ 0.43
	28.19%
	€ 0.46
	38.63%

	Other Costs[footnoteRef:11] [11:  Other costs consist of distribution and marketing costs, gross wholesale margin and gross retail margin.] 

	€ 0.13
	8.54%
	€ 0.12
	9.76%

	VAT
	€ 0.24
	15.97%
	€ 0.19
	15.97%

	Excise Duties
	€ 0.72
	47.30%
	€ 0.43
	35.64%

	Price
	€ 1.52
	100.00%
	€ 1.20
	100.00%









Figure 2: market share of fuel type sold in 2010


By multiplying each price component of the fuel type by its relative market share, the average fuel price regardless of its fuel type is obtained. The price breakdown of the average fuel type is given below:

Table20: Price breakdown of the average fuel price regardless of its type on 28 of June 2010
	Price Component
	Price

	Production price
	€ 0.45 

	Other Costs
	€ 0.12 

	VAT
	€ 0.21 

	Excise Duties
	€ 0.55 

	Price
	€ 1.33 



Appendix F – Calculation of the relative increase of governments FED revenue
In equation (13), the relative increase of the FED is used in order to calculate the new fuel price. The relative increase of the FED (rFED) is calculated by:

rFED = (New FED – Old FED)/ (Old FED)

The following results are obtained with the formula:




Table 21: Relative changes in government’s FED revenue after different reductions in the BPM
	Change in BPM
	Change in governments fuel excise duties revenue

	1%
	0.26%

	10%
	2.56%

	25%
	5.12%

	50%
	12.80%

	100%
	25.61%



Appendix G – Calculation of the fuel price after an increase of the fuel excise duties 
With the price breakdown of the average fuel price and with the relative increase of government’s FED revenue, the fuel price after different increase of FED can be calculated. The fuel price is decomposed in 4 different parts namely: production price, ‘other costs’, VAT and the FED. The production price and the ‘other costs’ are constant. The VAT represents 19 % of the sum of the production price, ‘other costs’ and the FED. Therefore, the VAT increases with the FED. The new level of FED on the fuel price is obtained by multiplying it with the relative increase of government’s FED revenue. 

NEW FED on fuel price = FED on fuel * rFED

The new level of VAT on fuel is obtained by:
	
New VAT on fuel = (New FED on fuel + production costs + other costs) * 0.19

In the table below, the fuel prices are given after different levels of BPM reductions.

Table 22: New fuel prices after different changes of the BPM and FED
	Changes of the BPM
	Changes in Fuel Excise Duties
	Fuel Price

	-1%
	0.26%
	€ 1.34

	-10%
	2.56%
	€ 1.35

	-25%
	5.12%
	€ 1.38

	-50%
	12.80%
	€ 1.42

	-100%
	25.61%
	€ 1.50





Appendix H – Calculation of the relative change in fuel price

In equation (15), the relative change in fuel price is needed. Equation (14) calculates this relative change in fuel price. The results are found in the table below:

Table 23: relative change in fuel type is given after different changes of the BPM
	Changes of the BPM
	changes in fuel excise duties
	Relative change in fuel price

	-1%
	0.26%
	0.12%

	-10%
	2.56%
	1.25%

	-25%
	5.12%
	2.51%

	-50%
	12.80%
	6.28%

	-100%
	25.61%
	12.56%



Appendix I
The results in part 5 are the sum of two partial effects. These partial effects are presented below:

Effects on Car Ownership
The effect on car ownership in part 5.1 is the sum of the effect of a change in car prices on car ownership (table 24) and of the effect of a change in fuel prices on car ownership (table 25). 

Table 24: Effect of a change in car prices on car ownership
	BPM Change
	Car Price Change
	Fuel Excise Duties change
	Fuel Price Change
	Short Term Effect on Car Ownership
	Long Term Effect on Car Ownership

	
	From
	To
	Average
	From
	To
	Average

	-1%
	-0.20%
	0.26%
	0.12%
	0.02%
	0.05%
	0.03%
	0.03%
	0.10%
	0.07%

	-10%
	-2.00%
	2.56%
	1.25%
	0.16%
	0.48%
	0.31%
	0.26%
	0.98%
	0.69%

	-25%
	-4.99%
	5.12%
	2.51%
	0.40%
	1.20%
	0.78%
	0.65%
	2.45%
	1.73%

	-50%
	-9.98%
	12.80%
	6.28%
	0.80%
	2.40%
	1.56%
	1.30%
	4.89%
	3.46%

	-100%
	-19.97%
	25.61%
	12.56%
	1.60%
	4.79%
	3.13%
	2.60%
	9.78%
	6.92%



Table 25: Effect of a change in fuel prices on car ownership
	BPM Change
	Car Price Change
	Fuel Excise Duties change
	Fuel Price Change
	Short Term Effect on Car Ownership
	Long Term Effect on Car Ownership

	
	From
	To
	Average
	From
	To
	Average

	-1%
	-0.20%
	0.26%
	0.12%
	-0.01%
	-0.02%
	-0.01%
	0.00%
	-0.04%
	-0.02%

	-10%
	-2.00%
	2.56%
	1.25%
	-0.06%
	-0.19%
	-0.12%
	-0.03%
	-0.38%
	-0.24%

	-25%
	-4.99%
	5.12%
	2.51%
	-0.16%
	-0.47%
	-0.29%
	-0.06%
	-0.94%
	-0.60%

	-50%
	-9.98%
	12.80%
	6.28%
	-0.31%
	-0.94%
	-0.59%
	-0.13%
	-1.88%
	-1.21%

	-100%
	-19.97%
	25.61%
	12.56%
	-0.63%
	-1.88%
	-1.17%
	-0.25%
	-3.77%
	-2.42%


Effect on Car usage
The effect on car usage in part 5.2 is the sum of the effect of a change in car prices on car usage (table 26) and of the effect of a change in fuel prices on car usage (table 27). 

Table 26: Effect of a change in car prices on car usage
	BPM Change
	Car Price Change
	Fuel Excise Duties change
	Fuel Price Change
	Short Term Effect on Car Usage
	Long Term Effect on Car Usage

	
	From
	To
	Average
	From
	To
	Average

	-1%
	-0.20%
	0.26%
	0.12%
	0.04%
	0.07%
	0.05%
	0.08%
	0.09%
	0.09%

	-10%
	-2.00%
	2.56%
	1.25%
	0.38%
	0.70%
	0.54%
	0.84%
	0.90%
	0.87%

	-25%
	-4.99%
	5.12%
	2.51%
	0.95%
	1.75%
	1.35%
	2.10%
	2.25%
	2.17%

	-50%
	-9.98%
	12.80%
	6.28%
	1.90%
	3.49%
	2.70%
	4.19%
	4.49%
	4.34%

	-100%
	-19.97%
	25.61%
	12.56%
	3.79%
	6.99%
	5.39%
	8.39%
	8.99%
	8.69%



Table 27: Effect of a change in fuel prices on car usage
	BPM Change
	Car Price Change
	Fuel Excise Duties change
	Fuel Price Change
	Short Term Effect on Car Usage
	Long Term Effect on Car Usage

	
	From
	To
	Average
	From
	To
	Average

	-1%
	-0.20%
	0.26%
	0.12%
	-0.01%
	-0.02%
	-0.02%
	-0.02%
	-0.05%
	-0.03%

	-10%
	-2.00%
	2.56%
	1.25%
	-0.13%
	-0.25%
	-0.19%
	-0.18%
	-0.50%
	-0.34%

	-25%
	-4.99%
	5.12%
	2.51%
	-0.31%
	-0.63%
	-0.47%
	-0.44%
	-1.26%
	-0.84%

	-50%
	-9.98%
	12.80%
	6.28%
	-0.63%
	-1.26%
	-0.94%
	-0.88%
	-2.51%
	-1.68%

	-100%
	-19.97%
	25.61%
	12.56%
	-1.26%
	-2.51%
	-1.88%
	-1.76%
	-5.02%
	-3.37%



Effect on fuel consumption
The effect on fuel consumption in part 5.3 is the sum of the effect of a change in car prices on fuel consumption (table 28) and of the effect of a change in fuel prices on fuel consumption (table 29). 

Table 28: Effect of a change in car prices on fuel consumption
	BPM Change
	Car Price Change
	Fuel Excise Duties change
	Fuel Price Change
	Short Term Effect on Fuel Consumption
	Long Term Effect on Fuel Consumption

	-1%
	-0.20%
	0.26%
	0.12%
	0.02%
	0.10%

	-10%
	-2.00%
	2.56%
	1.25%
	0.24%
	1.02%

	-25%
	-4.99%
	5.12%
	2.51%
	0.60%
	2.55%

	-50%
	-9.98%
	12.80%
	6.28%
	1.20%
	5.09%

	-100%
	-19.97%
	25.61%
	12.56%
	2.40%
	10.18%



Table 29: Effect of a change in fuel prices on fuel consumption
	BPM Change
	Car Price Change
	Fuel Excise Duties change
	Fuel Price Change
	Short Term Effect on Fuel Consumption
	Long Term Effect on Fuel Consumption

	
	From
	To
	Average
	From
	To
	Average

	-1%
	-0.20%
	0.26%
	0.12%
	-0.01%
	-0.03%
	-0.03%
	-0.02%
	-0.10%
	-0.07%

	-10%
	-2.00%
	2.56%
	1.25%
	-0.09%
	-0.31%
	-0.27%
	-0.19%
	-1.00%
	-0.74%

	-25%
	-4.99%
	5.12%
	2.51%
	-0.22%
	-0.78%
	-0.67%
	-0.47%
	-2.51%
	-1.86%

	-50%
	-9.98%
	12.80%
	6.28%
	-0.44%
	-1.57%
	-1.34%
	-0.94%
	-5.02%
	-3.72%

	-100%
	-19.97%
	25.61%
	12.56%
	-0.88%
	-3.14%
	-2.69%
	-1.88%
	-10.05%
	-7.43%
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