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Chapter 1

Introduction

1.1 Introduction and research question

During the eighties the Netherlands started to change its tax mix by introducing environmental taxes. The process of changing the tax mix to relatively more environmental taxes continued in the nineties but haltered in the first decennium of the new millennium. Sometimes the stick was used by raising taxes on ‘bads’ and sometimes the carrot by lowering the tax on ‘goods’. Today, the share of environmental taxes within the Netherland’s total tax base is relatively high in comparison to other Western countries. In 2007 only Denmark had a higher share.
 The bulk of the environmental related tax revenue in the Netherlands is collected from energy and transport taxes, which make up more than 90% of the total environmental tax revenue.
 From the taxes related to transport, the bulk of the taxes is levied on road transportation. Aviation is however excluded from almost any (environmental) tax. 
Although aircraft fuel efficiency is continually improving, this efficiency gain is outweighed by the growing demand for air travel. Results are that carbon emissions from aviation are expected to grow much faster than total carbon emissions in the EU. Co2 emissions from aviation in the Netherlands are projected to double, growing from a share of 4% now to 8% in 2030.
 The Co2 emissions from Dutch aviation are expected to grow faster than total Co2 emissions in the Netherlands.
 As a result, the relative importance of the Dutch aviation sector with respect to climatic change will increase.
The Dutch government aims for a reduction in carbon emissions of 30% by 2020. It has committed itself to fulfilling the goal of the EU, which is an emission reduction of 60% to 80% by 2050 compared with the total emissions of 1990.
 To achieve these goals the Dutch government needs new policy in the transport sector. It is estimated that this sector will otherwise account for all emissions that are allowed in 2050.
 
There are different ways to reduce the environmental effects caused by aviation. Innovations by the sector itself are a solution but not sufficient in order to achieve the required emission reduction by 2050. In order to prevent a situation in which environmental gains stimulated through innovation are counterbalanced by an increasing demand for aviation, the government needs to conduct policies aiming to decrease such demand.
 A possible intervention of the government is to levy a tax on aviation. 
Despite the fact that aviation creates pollution, it is taxed relatively low in most countries of the world. One of the reasons explaining this is that complex agreements between countries would have to be made. Currently, there is no tax (VAT or excise) on kerosene for international flights from the Netherlands. There are only a few ticket taxes levied in Europe. Great Britain levies an air passenger duty on flights departing from UK airports. France, Denmark and Malta also tax passenger aviation. 
The Netherlands introduced a ticket tax in 2008 which consisted of a specific charge per passenger (non-transfer) leaving from a Dutch airport. The ticket tax was introduced in the ‘Wet belastingen op milieugrondslag’ (Wbm) and consisted of two different tax amounts depending on the flight distance: a charge of € 11,25 for destinations mostly within Europe and € 45 for destinations outside Europe. However, this ticket tax was already lowered to an amount of zero in July 2009 and finally abolished on the first of January 2010. There were several reasons for this. 
 The first was the fact that the international financial/economic crisis had lowered the increase of the total number of passengers. This resulted in lower carbon emissions and therefore reduced the need for the ticket tax. The abolishment of the tax was seen as a temporally financial stimulation for the aviation sector in economically difficult times. The second reason was that after the introduction of the ticket tax, the European Commission decided to bring aviation under the emission trade (ETS) in 2012. This would, in contrary to national measures like the ticket tax, lead to a level playing field. 
A good determinant for abolishing the ticket tax would have been to calculate the social welfare effects of the ticket tax. To find the answer to this question, the economic and environmental consequences of the ticket tax should be (further) studied. This leads to the following research question: What are the social welfare effects of the (abolished) Dutch ticket tax if the government was to keep a neutral budget? Also, what recommendations can be made for taxes on aviation in the Netherlands? 
1.2 Methodology and shortcomings

The second chapter explains how social welfare can be defined and calculated. In order to calculate the social welfare effects of the ticket tax, a simulation with the ENvironmental TAXation model (hereafter: ENTAX model) will be carried out. The ENTAX model is a general equilibrium model for an open economy used to simulate a tax shift from taxes on labour income to taxes on environmental goods or services. The revenue collected though the ticket tax will be used to lower the tax on labour income. In this way, budget neutrality of the government can be kept. Otherwise, a discussion whether the government should increase taxes would mingle with the results of the simulation of the ticket tax. It is assumed that the tax on aviation is only raised for environmental reasons and not for general government revenue reasons. The grounds to choose to lower the effective tax on labour income are that this tax is generally seen in economic literature as a tax that leads to large economic distortions. 
Recommendations made will be based on two things: on the one hand, it will be based on three sensitivity analyses carried out with the ENTAX model. The scenarios are: 1) a ticket tax with higher tax amounts 2) a ticket tax with a hypothetical higher initial tax on aviation and 3) the introduction of VAT on aviation at EU level. These sensitivity analyses help explain what consequences different conditions are likely to have on social welfare. On the other hand, recommendations will be based on other aspects that could be relevant for social welfare but are not included in the ENTAX model. These will be further explained in the second chapter.

1.3 Outline thesis
The second chapter explains the economic principles of taxing aviation. First, the economic theory of a tax on an environmental polluting good in general and on aviation in particular will be discussed. Then a definition of social welfare will be given. Finally, aspects that could be relevant for social welfare but that are not included in the model will be listed. Chapter three consists of two parts. First, the empirical literature regarding the Dutch ticket tax will be discussed. The findings will be used for the simulations with the ENTAX model in chapter four. In the second part of chapter three, the environmental costs of aviation will be quantified. Chapter four simulates the tax shift from labour income to flight tickets in the Netherlands using the ENTAX model. First, the model and the shortcomings of the simulation will be explained. After determining the values of the parameters, the ticket tax will be simulated. Subsequently, the three sensitivity analyses are performed for making policy recommendations. Chapter five consists of two parts. First the social welfare effects of the tax shift with the abolished ticket tax will be determined by combining the results calculated with the ENTAX model in chapter four with the quantitative environmental effects of aviation found in chapter three. The second part aims to determine the social welfare effects of the sensitivity analysis. Chapter six consists of three parts. The first part discusses several alternative tax possibilities for the Netherlands. The second part studies the ticket tax and the alternative taxes with respect to the other aspects that could be relevant for social welfare. These aspects were determined in the second chapter. Chapter six concludes summing up the Dutch government’s reasons for abolishing the ticket tax and questioning whether they are valid. The thesis finishes with a conclusion.

Chapter 2

Economic principles of aviation taxation 

2.1 Social welfare theory 
2.1.1 Introduction
This chapter discusses the economic principles of a tax on aviation. Starting point is the basic social welfare definition which will be explained in paragraph 2.1. The second paragraph explains the basic economic principles for taxing an environmental polluting good in general as well as aviation in particular. The economic effects of the abolished Dutch ticket tax will be discussed in the third paragraph. The fourth paragraph divides the social welfare function into marginal effects on distortions. This is required for the simulations/calculations in chapter four and five. Other effects that are not included in the defined social welfare function are discussed in the fifth paragraph. These will also be used for policy recommendations in chapter five. In the last paragraph, this chapter’s findings are summed up in a conclusion. 
2.1.2 Social welfare 
Every government intervention involves a reallocation of resources and gives rise to distortions. Taxes influence the economic choice of individuals and firms by altering the relative prices of the factor inputs, goods and services. Economic distortions arise when individuals take action to avoid taxes. However, taxes also enable the government to increase utility by spending the tax income. 

Economic growth is an important aspect of social welfare. Other factors are education, employment, health, security, income distribution and the environment. There are many ways to define social welfare. All these definitions are based on value judgments of how society should maximize the well being of its citizens. They answer the question of which individuals preferences should be given more weight in society’s decision making. The utilitarian welfare function for example suggests that social welfare is specified as the summation of the welfare of all individuals in society. With this definition, it is possible to construct a social welfare function simply by summing up the utility functions of all individuals. The Rawlsian welfare function however is based on the idea that society should maximize the well being of the worst-off member of society. To determine the social welfare effects of the abolished Dutch ticket tax, it is not necessary to define the total social welfare function. This prevents making value judgments about which individual’s preferences should be given more weight in society’s decision making, which will always be a political decision. Instead of defining the total social welfare function the relative social welfare effects will be simulated in chapter four. 

The method chosen to determine the social welfare effects of the Dutch ticket tax is to calculate the marginal excess burden (hereafter: MEB). The MEB is defined as the loss of welfare above and beyond the tax revenue collected and reflects the change in total utility in the economy. This is the amount that would have to be paid to the people affected by the ticket tax, in order to make them indifferent to its presence. The MEB can be divided into marginal effects of distortions, as shown in paragraph 2.4. After that, the economic principles of a tax on aviation will be explained.  

2.2 Economic principles of environmental taxation

2.2.1 Ramsey rule 

A general economic theory concerning the most efficient tax on a commodity is the Ramsey rule. For taxes on goods or services the Ramsey rule states to minimize the MEB, tax rates should be set in a way that ensures that the percentage of reduction in the compensated demand for each commodity is the same. This means that elastic goods should be taxed more than non-elastic goods, to prevent changes in behaviour. The intuition is clear, as efficient taxes distort decisions as little as possible. This means that for efficiency purposes on the bases of the Ramsey rule, it is beneficial for social welfare if the ticket tax distorts the decision to fly as little as possible. 

2.2.2 Externalities 

Aviation has negative effects on the environment. When the activity of one entity directly affects the welfare of another in a way that is outside the market mechanism, this affect is called an externality. The tax levied on the basis of the Ramsey rule is only optimal in the absence of such externalities. Aviation results in significant negative externalities. The government wants to render revenue in an economic efficient way to increase welfare. Starting position is the free market, prices reflect their marginal economic costs for the production of goods. As externalities are present in the real world, the Ramsey rule is not sufficient. The effect of externalities on aviation is shown in figure 2.1.
 

The horizontal axe shows the level of aviation in terms of numbers of flights and the vertical axis the price of aviation. In a very simple world where all flights are identical this would be a presentation of the entire market for aviation. In a more realistic setting however this represents the market for flights to a particular destination on a particular aircraft type from a certain airport so that the costs and benefits will vary if any of these characteristics change. 

Figure 2.1- Marginal benefits and marginal social costs 
[image: image1.emf]
The downward sloping marginal benefit (MB) curve shows the additional benefit to society of each additional flight, which is assumed to fall as the total number of flights increases. The marginal private cost (MPC) curve shows the cost of each additional flight to airliners, reflecting the costs of purchasing new planes, opening new routes, buying additional landing slots and so on. The marginal social cost (MSC) curve shows the cost to society of each additional flight, with the gap between private and social costs showing the external costs discussed above. In equilibrium, the total number of flights will be the level at which benefits equal private marginal costs, generating a level of aviation (a0) at price (p0).
 At this level however, the social costs of aviation exceed the benefits by a total amount given by the shaded triangle. This triangle represents the social welfare loss as result of the tax on aviation. 
2.2.3 Pigovian tax 

A method to correct the externalities of aviation is to levy a pigovian tax. This is a tax levied on each unit of a polluter’s output in an amount just equal to the marginal damage it inflicts at the efficient level of output. The pigovian tax, which is set at ‘t’ in figure 2.1, increases the private costs to the point where the marginal social costs equal the marginal benefits. The number of flights is reduced to (a1) at price (p1) and the social welfare loss is eliminated. 

Assuming that elasticity is not completely elastic or inelastic, issuing a pigovian tax on aviation has two consequences. The first is that people will change their behaviour and fly less, which benefits the environment. This consequence consists of an income effect and a substitution effect. The income effect is the change in the quantity of aviation a consumer demands because of a change in income, holding prices constant. When people have a lower purchasing power because of the tax, less aviation will be consumed. The substitution effect is the change in the quantity of a good that a consumer demands when the good’s price changes, holding other prices and the consumer’s utility constant. This means that aviation becomes relatively more expensive compared to alternative spending possibilities. The magnitude of the MEB depends only on the substitution effect because this alters the behaviour of the citizens to avoid taxes. 

The second consequence of the pigovian tax is an income for the government which can be used for government expenditures. Note that these two consequences are actually the opposite of each other. A significant decrease in the number of flights, caused by a high elasticity between polluting and non-polluting consumable goods, benefits the environment. However, it raises relatively less revenue. A relatively small decrease in number of flights raises relatively more revenue but benefits the environment less. 

This leads to the conclusion that there is a trade-off between collecting revenue on the one hand and a change in behaviour of the citizens caused by taxes on aviation on the other hand. If people fly less, less revenue will be collected. If the government had enough options to use the revenue for the benefit of the environment, the green dividend could be optimized given that all information about the externalities was available. If not, a small price elasticity could lead to an ineffective result: more tax income but no environmental gain.    

2.2.4 Pigovian tax on aviation in a second best world
Above, the optimal pigovian tax is determined on the basis of the first best optimum. The first best optimum can be achieved by setting environmental taxes equal to their marginal environmental damage from polluting activities, as seen in figure 2.1. Given a set of alternative allocations of goods for a set of individuals, a change from one allocation to another that can make at least one individual better off without making any other individual worse off is called a pareto improvement. In a first best world all conditions for pareto efficiency are satisfied. 

In a second best world however, these conditions are not satisfied. Environmental taxes may impact social welfare through a second non-environmental distortion. This could lead to a different conclusion than in the first best world. This distortion arises from the taxes on income. As lump-sump taxes are not available in the real world, other (distortionary) taxes like the income tax are necessary for rendering income. These taxes are distortionary because they influence the amount that people want to work or consume leisure. Income tax tends to distort the so called intertemporal leisure/consumption decision by changing people´s preference for both factors. Also, it distorts the intertemporal saving consumption decision of individuals.
 Environmental taxes are actually indirect taxes on labour income that distort the labour supply, just like the income tax.
 This is because in a small and open economy, prices of goods or services are determined internationally. In the end, the tax on an environmental polluting good will then is paid by the most immobile factor in the country, which is labour. Therefore, one can conclude that environmental taxes are not effective if imposed in order to just raise revenue. Sandmo (as cited in De Mooij, 1999) found out that the optimal environmental tax typically deviates from the pigovian level because of the distortionary labour taxes.
 If raising the environmental tax above the pigovian rate reduces employment, it would be optimal to set the tax below the pigovian rate and vice verse.  

2.3 The economic effects of the Dutch ticket tax

2.3.1 Dutch ticket tax

The Netherlands introduced a ticket tax in 2008 which consisted of a charge per passenger leaving from a Dutch airport. The ticket tax in the Netherlands was based on the ‘Wet belastingen op milieugrondslag’ (Wbm) and consisted of two different tax amounts depending on flight distance. A charge of € 11,25 for destinations to member states of the European Union (where the EEC treaty is applicable) and € 45 for other destinations. Transfer and transit passengers were excluded from the tax.  
2.3.2 Structural behavioural effects ticket tax
Four structural behavioral effects triggered by the introduction of the ticket tax can be distinguished. People fly less because of the income and substitution effect. This is called drop out. If people still travel by other means (car, public transport) one talks about modal shift. There is a leak effect if people still travel by airplane but not from the Netherlands. If the tax was introduced at EU level this effect would intuitively be less significant. Also, if there were different prices depending on the flight distance, as with the ticket tax, there could be a change in people’s behavior making them fly to low taxed destinations rather than high taxed destinations. This would, for instance, be the case if a person decided to fly to Rome instead of New York because of the tax difference between the two destinations. This scenario will be named the flight distance effect. The different effects are shown in figure 2.1. The empiric data of the different effects will be discussed in chapter three.
Figure 2.2 - Structural behavioural effects ticket tax
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2.4 Social welfare divided into marginal effects on distortions

2.4.1 MEB divided into marginal effects

The function of the MEB can be split into two marginal effects on market distortions. These can affect the MEB either in a negative or a positive way. Table 4.1 shows how the change in social welfare will be calculated. 

Table 2.1 – Change in social welfare

[image: image21.png]



With the MEB, the welfare loss or gain is determined as result of the tax shift. Given a positive total MEB there is a welfare loss as result of the ticket tax. Given a negative total MEB a welfare gain is accomplished. This is because the MEB represents the additional amount that must be paid to consumers in order to keep the utility unaffected after a tax shift. The two dividends are described hereafter. 

2.4.2 Blue and green dividend

The blue dividend reflects the material social welfare effects of the tax shift. It depends on the compensated demand or supply elasticity of the good being taxed: the more elastic the demand or supply curve, the higher the MEB. The tax rate is also relevant as a general rule, the excess burden of a tax increases by the square of the tax rate.
 The blue dividend will be simulated and described in more detail in chapter four.

The green dividend is defined by all the externalities from aviation that are created and/or prevented by the tax shift from the simulation in chapter four. It also takes behavioural aspects into consideration. For example, a flight that takes off from Dusseldorf instead of Schiphol is no environmental gain. In that case, the local externalities from the flight from Dusseldorf are also included. Exporting local externalities to another country is no environmental gain. The externalities of aviation can be divided as follows: 
 
· Emissions that contribute to climate change;
· Local air pollution;

· Noise for people living near the airport;
· Congestion costs. 
To the extent that these external costs are not taken into account by passengers, there would be too much demand for aviation relative to the socially desirable level. Taxes are therefore a possible way to ensure these costs are borne by passengers, reducing demand to the level preferred by society and increasing social welfare.
 The quantitative environmental effects of aviation from empirical research will be determined in the next chapter. 

2.5 Policy recommendations

2.5.1 Other relevant aspects for social welfare
There are other relevant aspects for social welfare that are not included in last paragraph’s definition. Their exclusion is due to the fact that they are difficult to use for the simulation with the ENTAX model. They are however, relevant and will be briefly discussed in chapter six. These aspects are: administrative simplicity, flexibility, justification, legal sustainability and political sustainability. They are described hereafter. 
· Administration and compliance costs. The ticket tax should not lead to an important increase in administration costs for the parties involved. These parties are the government agency that collects the taxes and the persons or entities that are taxed (compliance costs). Also, it should ideally be impossible to cheat. Cheating is defined as avoiding the tax in an unjustified manner.  

· Flexibility. This means that the tax should be easily adjustable. This is helpful in a situation were changing circumstances, for example the economy or views on the state of the environment, lead to the opinion that the tax rate, amount or base should be adjusted to the new scenario. For example if new research shows that climate change is more severe than expected. 

· Justification. The tax should be justified with horizontal equity, vertical equity and other justifications. Relevant for environmental taxes is the polluter pays principle. This is the principle that the person who damages the environment pays for it himself, rather than society as a whole. 
· Legal sustainability. A tax that is not legally sustainable meaning that it doesn’t comply with the constitution or international law cannot be introduced or sustained.

· Political sustainability. The tax should be accepted by the taxpayers to a certain extend. Otherwise the democratic process could harm a tax that is efficient on economic grounds. 
2.6
Conclusions 
A tax on aviation levied on the basis of the Ramsey rule, which states that tax rates should be set in a way that ensures that the percentage reduction in the compensated demand for each commodity is the same, is not optimal as aviation creates externality costs. The externalities of aviation are emissions that contribute to climate change, local air pollution and noise for people living near the airport. A method to correct the externalities of aviation is to levy a pigovian tax. Issuing a pigovian tax on aviation has two consequences. The first is that people will change their behaviour and fly less, which benefits the environment. This effect consists of an income effect and a substitution effect. The second consequence of the pigovian tax is that the government receives income which could be used for the benefit of the environment.
Environmental taxes are actually indirect taxes on labour that distort the labour supply, just like the income tax. This is because in a small and open economy, prices of goods or services are determined internationally. Therefore, the tax on a good polluting the environment will finally be paid by the most immobile factor in the country, which is labour. The income tax tends to distort the so called intertemporal leisure/consumption decision by changing people´s preference for both factors. Also, it distorts the intertemporal saving consumption decision of individuals. This means that environmental taxes are not effective if introduced to simply increase the governments’ revenue. Also, because of the distortionary labour taxes, the optimal environmental tax typically deviates from the pigovian level. If raising the environmental tax above the pigovian rate reduces employment, it would be optimal to set the tax below the pigovian rate and vice verse.  

Economic growth, education, employment, health, security, income distribution and the environment are factors that determine social welfare. There are many ways to define social welfare, which is a political question. The method for finding the social welfare effects of the Dutch ticket tax is to calculate the MEB. The MEB is defined as the loss of social welfare above and beyond the tax revenue collected and reflects the change in total utility of the economy. The MEB of the ticket tax in this thesis is defined as the blue dividend plus the green dividend. The blue dividend depends on the compensated demand or supply elasticity of aviation: the more elastic the demand or supply curve, the greater the MEB. It also depends on the tax rate: as a general rule, the excess burden of a tax increases by the square of the tax rate. The green dividend measures the externality costs. A positive MEB means that there is a welfare loss as result of the ticket tax. 
There are four structural behavioral effects triggered by the introduction of the the ticket tax: drop out, leak effect, modal shift and a flight distance effect. There are also other relevant aspects for social welfare that are not included in the definition of social welfare in the last paragraph. The reason for this exclusion is the fact that they are difficult to use for the simulation with the ENTAX model. These are: administrative simplicity, flexibility, justification, legal sustainability and political sustainability. 

Chapter 3

Survey of empirical data in aviation tax literature

3.1 Introduction

Before the tax shift will be simulated in the next chapter the empirical literature on aviation taxation needs to be studied. This chapter consists of two parts. The second paragraph looks at the (Dutch) empirical literature concerning the abolished ticket tax and variations on this tax. Some of the findings will be used for the simulation in the next chapter. The third paragraph looks at the empirical literature concerning the externality costs of aviation. The findings in this paragraph will be used to determine the green dividend of the ticket tax in chapter five.

3.2 Literature concerning the effects of the Dutch ticket tax

3.2.1 Study Significance  

There are a few studies carried out in the Netherlands regarding the Dutch ticket tax. The Dutch government based its decision to implement the ticket tax primarily on research performed by Significance (2007). This research institute calculated the economic effects that different possible ways of introducing a ticket tax would have in the Netherlands. It simulated several possible variants of ticket taxes in the Netherlands, using a model named ACCM. The different types depended on the possible inclusion of the following factors in the tax base: transfer passengers, freight, the technology class of the aircraft and the separation between flights within Europe and flights to non-European destinations. 
One variant looked like the ticket tax that was eventually introduced in 2008. The simulated tax consisted of a tax amount of € 16.67 for destinations within Europe and a tax amount of € 37.50 for destinations outside Europe. These amounts are however not the same as the ones that were eventually used for the ticket tax: € 11.25 and € 45. Significance concluded for this variant that the number of passengers would be 8 to 11% lower in 2011 than it would be without the introduction of the ticket tax depending on the tax amounts that were chosen.
 This decrease in the number of passengers consists of 50% drop out; 0-20% modal shift and 30-50% leak effect. 
These behavioral effects are based on the price elasticity of aviation. There are several research articles dealing with this issue. A study of the Tinbergen Institute (Brons, Pels, Nijkamp, Rieveld, 2002) came to the conclusion that there was a price elasticity of -0,5 for business aviation and -1,0 for non-business aviation.
 The findings from Njegovan (2006) suggest that demand for air travel is fairly sensitive. In this study a price elasticity greater than one in total consumer expenditure is determined. However, it also concludes that the elasticity is moderate inelastic with respect to aviation tickets alone.
 This last study was only performed for air travel for holiday purposes, which could be more price sensitive on average. The average price elasticity found by Significance for the Dutch ticket tax is -2.2.
 This percentage differs significantly from the price elasticity’s that can be found in international literature. Significance (2007) explains this difference by the absence of the leak effect in the other articles.   
With respect to the relative impact of the ticket tax, Significance notes that prices of plane tickets have decreased in the last decade. This is because of more competition and the rise of low cost airliners. The relative level of the tax amount increases from 1% to 15% depending on the ticket price. This means that there are large differences between the relative price effects. A cheap ticket to Barcelona with a low cost airliner would be affected relatively more by the ticket tax than a first class flight to Australia. 

Significance did not quantify the employment effects of the ticket tax. However, the researches stated that they did not expect much employment loss at the airports and the related companies. The structural employment effects would be negligible on national level. 
3.2.2 Second opinion CPB

The Dutch government asked the CPB Netherlands Bureau for Economic Policy Analysis to perform a second opinion on the research performed by Significance.
 CPB (2007) concluded that the main results of the article delivered by Significance were plausible. However, there were still some critical remarks. 

1. The article of Significance lacked to incorporate future airstrip and sound capacities of airports in the Netherlands. This could lead to the conclusion that without the ticket tax the prospected growth of air travel could slow down. The negative effects of the ticket tax would then possibly be lowered.   

2. The research lacked to incorporate the indirect economic effects of the ticket tax. Indirect effects are the effects for companies that are indirectly related to the aviation sector. It also did not calculate the economic effects on the total economy of the Netherlands. 

3. The ACCM model did not take into consideration that smaller airplanes could be used after the introduction of the tax. 

4. Significance did not quantify the effects of the introduction of the ticket tax on the employment level in the Netherlands. In respective research, it is only mentioned that the effects on employment would be marginal. CPB concludes in its second opinion that the employment effect for the Netherlands would be ‘very small in the long run’.

3.2.3 Study Stichting Economisch Onderzoek

In a research study carried out by Stichting Economisch Onderzoek (SEO) (2009) the effects of the abolished Dutch ticket tax on net income losses for the economic sectors that are related to and dependent on aviation are calculated. These sectors are the Dutch airports, airliners, other companies that are dependent on these and the government. The SEO calculated that the costs for all the dependent sectors combined would be expected to be between 1.2 and 1.3 billion euro. It also calculated the government income as result of the ticket tax. This would be lower than expected beforehand, 260 million instead of 350 million, because the companies that are indirectly dependent on the aviation industry would have a lower income as well. 
SEO also calculated the structural behavioral effects of the ticket tax.
 The percentages differ from the findings of Significance (2007). They have worse effects, more people fly from airports outside the Netherlands as result of the tax. However, these percentages will be used for the calculation of the green dividend in chapter five. This is because the study from SEO was performed later and with updated data. 

Table 3.1 SEO: structural behavioral effects ticket tax

	
	

	Drop out
	33%

	Modal shift
	9%

	Leak effect
	58%


The results with respect to employment levels are also not in conformity with the findings of Significance (2007) and the second opinion of CPB (2007). Significance stated that the employment effects would be negligible on national level. SEO expected an extra amount of employment benefits of € 100 to € 200 million euro in the short run. This is an indirect conclusion that employment levels are likely to drop. 
Conclusion is that the practical use of the study of SEO is limited because it selectively investigates the economic effects. A flaw of SEO’s article is that it only calculates the negative indirect aspects of the ticket tax. The negative indirect effects could indeed be very significant, but these should be weighted with the indirect positive effects in the long run. For example, train travel could increase as a result of the introduction of the tax. 
3.2.4 Conclusion literature Dutch ticket tax

Significance calculated with a similar ticket tax as the one eventually introduced that the amount of passengers would be 8 to 11% lower in 2011 than it would be the case without the introduction of the ticket tax. The simulation was however not performed with the exact same tax amounts. The average price elasticity is -2.2. This percentage differs significantly from the price elasticity’s discussed in international literature. Significance explains this difference by the absence of the leak effect in the other articles. The CPB has some critical remarks on the article of Significance. Amongst other things, it did not incorporate future airstrip and sound capacities and did not calculate the indirect economic effects. SEO concluded that the decrease in the number of passengers would consist of 33% drop out; 9% modal shift and 58% leak effect.
None of the Dutch research articles dealing with the abolished ticket tax studied the total effects on social welfare in the Netherlands. The article of SEO compares the government income with the losses of the different sectors. The articles do not agree about the effects of the ticket tax on the employment levels. The CPB assumes that there are effects on employment levels, even if they are difficult to measure because of the lack of information and/or because the effects are only small compared to the total economic effects. 

3.3 
Literature with respect to externality costs of aviation

3.3.1 Scientific uncertainties externality costs
The externalities of aviation can be divided into the following:  emissions that contribute to climate change, local air pollution, noise for people living near the airport and congestion costs. Various studies have tried to quantify the marginal externality costs of aviation. The biggest uncertainty is the effect of aviation on climate change. The main scientific uncertainties include those associated with:
· The measurement of present, and predictions of future emissions;

· The translation of emissions levels to changes in the atmospheric concentration of carbon;

· Estimating the climate impact associated with an increase in atmospheric concentration; and,

· The identification of the physical impacts resulting from climatic change.

Determining the real external effects of aviation is a complicated issue. The externality costs of aviation will be determined separately. There are studies that have quantified the externality costs of carbon. Other studies have calculated the difference between the general externality costs of carbon and the total climatic effects of aviation per ton of carbon. In this way, total externality costs of aviation with respect to climate change can be calculated. The non-climate change externality costs have then to be added to the calculated externality cost.
3.3.2 Climate change effects in general
Most scientists agree on the link between human activities and the rising global surface temperatures. The UN Intergovernmental Panel on Climate Change (IPCC) has established a 90 percent change that human activity is the main cause of global warming.
 It is important to note that environmental impacts can lead to real economic costs for the future. Examples include higher hospital bills, decreased productivity (of people and land), costs of mitigation measures (insulation, cleaning etc.) and costs of zoning.
 An important research article with respect to climate change is the Stern Review (2007).
 

‘The evidence from the Stern Review leads to a simple conclusion: the benefits of strong early action outweigh the costs of doing nothing. Ignoring climate change will eventually damage economic growth. The consequences for health and the environment are likely to be severe. Climate change will affect the basic elements of life for people around the world – access to water, food production, health, and the environment. Using the results from formal economic models, the Review estimates that if we don’t act, the overall costs and risks of climate change will be equivalent to losing at least 5% of global GDP each year, now and forever. If a wider range of risks and impacts is taken into account, the estimates of damage could rise to 20% of GDP or more. In contrast, the costs of action – reducing greenhouse gas emissions to avoid the worst impacts of climate change – can be limited to around 1% of global GDP each year. One of the policy elements that is required for an effective global response is the pricing of carbon implemented through tax, trading or regulation. 

There is however also criticism on the Stern Review. Tol and Yohe (2006) conclude that the Stern Review is selective in the studies it quotes on the impacts of climate change.
 They note that the high valuation of climate change impacts reported in the Review can be explained by a very low discount rate, risk that is double counted, and vulnerability that is assumed to be constant over very long periods of time. The selection is not random, but emphasizes the most pessimistic studies. Nordhaus (2007) concludes that the Stern Review analysis of global-warming economics depends on an extreme view of economic discounting.
 Both comments criticize the Review for being too pessimistic on the one hand, and on the quantitative effects that are calculated on the other hand. This does not mean that the critics do not agree that action has to be taken and that the costs of taking action in the form of emission reduction are lower than the costs of doing nothing. 

3.3.3 Externality costs aviation with respect to climate change
There are many studies performed on the social costs of carbon emissions. However, the estimations differ. Tol (2007) published The Social Cost of Carbon: Trends, Outliers and Catastrophes. In this paper he presents a meta-analysis of 211 estimates on the social cost of carbon. The paper concluded amongst other things that the Stern Review is an outlier – and its impact estimates are pessimistic even when compared to other studies in the gray literature and other estimates that use low discount rates. The article states: ‘The uncertainty is so large that a considerable risk premium is warranted. With the conservative assumptions above, the mean equals $23/tC and the certainty-equivalent $25/tC. More importantly, there is a 1% probability that the social cost of carbon is greater than $78/tC. This number rapidly increases if we use a lower discount rate – as may well be appropriate for a problem with such a long time horizon –and if we allow for the possibility that there is some truth in the scare-mongering of the gray literature'. 
 
The mean of $23/tC will be used in this thesis. Note however that this is a much lower estimate than earlier research suggested. Co2 emissions form only a part of aviation´s contribution to climatic change. Additional effects are attributable to emissions of water vapor, nitro oxide (NO), nitrogen dioxide (NO2), sulphur oxides (SOx), and soot.
 Contrails and the formation of cirrus play a role as well. The effects of cirrus clouds on climate change remain unclear however, more research is required. Sausen (2005) concluded in An update on IPCC (1999) that the total radiative forcing of aviation is broadly estimated at 2 to 4 times higher than its Co2 forcing alone, not including the effects of cirrus clouds.
 
Conclusion is that total externality cost of aviation with respect to climate change without cirrus clouds can be estimated at $46 to $92 per ton of carbon. This means that the effects of the other contributions to climate change are now included in the cost per ton of carbon. If the exchange rate is estimated at 1.30 $/€ on average, the range of externality costs of aviation with respect to climate change is €35 - € 71 measured per ton of carbon. It should be noted however that this is still based on an average calculated by Tol (2007). 
3.3.4 Other externality costs of aviation
The other externality costs are local air pollution, noise for people living near the airport and congestion costs. To start with the last, Keen (2006) notes: ‘congestion at airports can be said to consist of two separate components. First, there may be congestion in the air transport system, on runways and in airspace. Second, overcrowding of passengers may cause congestion in terminals, airport transport systems, and parking’.
 There are however no empirical estimates on the costs of the externalities with respect to congestion. So for simplicity, these externality costs for aviation will not be included in the green dividend. 
CE Delft (2009) looked at the impacts of aviation on local air pollution for planes taking off from the Netherlands. The emissions of the relevant substances nitrogen oxide (NOx), volatile organic compounds (CxHy VOC), sulfur dioxide (SO2), black smoke (PM10) and carbon monoxide (CO), during takeoff and landing strongly depend on the number of flights. Given that the number of passengers at Schiphol decreases by 8 to 11% (compared to a situation without charge), these emissions decrease by similar rates.
 The estimated average external costs with respect to local air pollution are €300 per flight.
 Note however that this amount is an upper limit of the externality costs. Still, this is the best estimation of the externality costs with respect to general air pollution of aviation. 
CE Delft (2003) also found an estimate of marginal noise costs of aviation, ranging between £60 to £800 per aircraft movement, depending on the type of aircraft.
 Pearce (2000) however found much lower external costs of aviation ranging between £ 15 and £ 256 for planes departing from Heathrow airport.
 The externality costs of aviation with respect to noise depend on the airport. The calculations from CE Delft (2003) will be used. A range between €100 and €1.000 per flight can be seen as a reasonable as it represents a conservative estimate of the average external costs of noise caused through aviation in the Netherlands. 
3.3.5 Externality costs after structural behavioral effects 

If passengers decide to travel by car or public transport as result of the ticket tax there is modal shift. The question is whether the environment actually benefits from this shift. The green dividend is defined by all the externalities from aviation that are created and/or prevented by the tax shift from the simulation in chapter four, also taking behavioural aspects into account. Generally the substitutes of aviation are car, bus, train and for a small part boat. No empirical data explaining how the modal shift is divided between the above mentioned means of transport could be found. CE Delft (2008) calculated that emissions from aviation resulting in the greenhouse effect (carbon and other emissions) are between two and a half and five times higher than those of an average occupied car and between four and eight times higher than those of a bus or a train.
 In addition to the lower externality costs and in contrary to aviation, the other methods of transportation are taxed. Travel by car and bus results in several VAT and excise consequences. Train travel faces VAT and (indirect) taxes on electricity. 
3.3.6 Conclusions externality costs aviation

Various studies have tried to quantify the marginal external costs of aviation. Conclusions are dependent on many uncertain factors. In a second best world, research faces imperfect information, uncertainty and distortions. A range between the possible outcomes will be needed as there are large uncertainties. The externalities of aviation can be divided into the following: emissions that contribute to climate change, local air pollution, noise for people living near the airport and congestion costs.
There are no empirical estimates on the costs of the externalities with respect to congestion. Therefore, these externality costs for aviation will not be included in the green dividend. 
The biggest uncertainty is the effect of aviation on climate change. One of the conclusions of the Stern Review (2007), an important and extensive research report concerning climate change, is that the costs of taking action, for example raising taxes on environmental unfriendly transport like aviation, are less than the costs of doing nothing. There is however criticism that note that the Stern review is too pessimistic. The external costs of aviation are on average roughly in the price range of €35 – €71 per ton of carbon with respect to climate change. It should be noted however that this is still based on an average calculated by Tol (2007). The estimated average external costs with respect to local air pollution are €300 per flight. The estimated externality costs with respect to noise from aviation in the Netherlands are in a range between €100 and €1.000 per flight. 
The question is whether the environment benefits if there is modal shift. CE Delft (2008) calculated that the emissions from aviation that result in the greenhouse effect (carbon and other emissions) are two and a half till five times higher than those of an average occupied car and four till eight times higher than those of a bus or train.
Chapter 4

Simulation of the tax shift using the ENTAX model

4.1 Introduction

In this chapter the blue dividend will be calculated by simulating a tax shift with the ENTAX model. This is a general equilibrium model used by De Mooij (1993) that is made for environmental taxation in a small and open economy like the Netherlands.
 It can simulate a tax shift from labour to an environmental polluting good like aviation. It calculates how changes in the parameters regarding a tax shift from labour income to an environmental polluting good influence the material social welfare in the Netherlands. The revenues of the ticket tax are used to lower the tax on labour income. This means that the total government income remains neutral. 

In the second paragraph the model will be explained. This consists of the agents of the model, what the agents do, the distortions and the assumptions that are made. The shortcomings of the simulation will be discussed in the third paragraph. The fourth paragraph shows the simulation of the ticket tax. First the chosen parameters will be explained and subsequently the results of the simulation. In this way, the blue dividend of the ticket tax can be determined. The paragraphs thereafter describe the three different sensitivity analyses. The sensitivity analyses are performed in a way that enables the evaluation of different economic effects. The three sensitivity analyses are: a ticket tax with higher tax amounts, a ticket tax with a hypothetical higher initial tax on aviation and an introduction of VAT on aviation at EU level. 
4.2 The ENTAX model

4.2.1 Simulations with the ENTAX model 

The ENTAX model is a general equilibrium model that is made for environmental taxation in a small and open economy like the Netherlands. All goods in the ENTAX model are traded on the world market which means that the prices of flight tickets in this simulation are assumed to be fixed. Before tax prices are determined on world markets and are exogenous to the small and open economy. Labour (L) is the only production factor that is assumed to be immobile internationally. There are four agents in the model: firms, households, foreign countries and the government. Firms maximise their profits with a production function which exhibits constant returns to scale with respect to labour and perfect competition. The utility function for the consumers contains four elements. These are: leisure, flight tickets, public consumption goods and other consumption. Flight tickets in this respect are only tickets consumed by Dutch households and firms from Dutch airports. Freight, transfer and transit passengers are excluded. With exception of the public consumption goods, households optimize their utility function. The amount of public goods is given. The government relies on two taxes to finance its spending: ad-valorem tax on labour income (Tl) and a tax on aviation (Tv). The government does not raise public debt. 

Only two results from the simulation with the ENTAX model will be used. These are the MEB and the reduction in flight consumption in the Netherlands. The first will be used in this chapter to calculate the blue dividend and the latter to calculate the green dividend in the next chapter. The formulas in table 4.1 show how the two distortions are determined. A tilde (~) denotes a relative change. 
Recall from the second chapter that the economy faces two distortions in the second best world. These are the environmental externalities caused by aviation and the distortions caused by taxes on labour income. The labour tax drives a wedge between the marginal social benefits of employment in terms of additional production and the marginal social opportunity costs in terms of foregone leisure. Labour taxes are distortionary as they lower the relatively price of leisure compared to consumption.

Table 4.1 – Equations for the ENTAX model
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For a material efficiency point of view, it is beneficial to lower the taxes on labour income if these taxes are already high. From a non-profit condition, a lower tax on labour income allows for a rise in the market price of labour. However, the wage rate that affects the incentives to supply labour is not the market wage but the real after-tax wage.
 This is because people will decide their ratio labour/leisure in relation to their purchasing power. The purchasing power is based on the real after-tax wage. The tax shift has an effect on how people will internalize their polluting activities, in this case the use of the consumption good aviation. One change in behaviour is that there will be a substitution effect between aviation and alternatives. Another changed behaviour is the effect that, because of the lower labour taxes, the real net wage rises. 
The ENTAX model requires entering the parameters that are shown in table 4.2. 
Table 4.2 – Parameters used in the ENTAX model
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A possible result of the tax shift is that there will be a trade-off between a positive green dividend and a negative blue dividend. It is however also possible that both dividends will be positive. In that case, one talks of a double dividend. 
4.2.2 Double dividend theory
Whereas labour income taxes increase distortions, by discouraging labour supply and investment, environmental taxes alleviate distortions by discouraging pollution. Shifting the tax burden away from distortionary taxes towards environmental taxes is thought to reduce the overall efficiency cost of the tax system. It could then be argued that governments could reach the two objectives of improving environmental quality and reducing the excess burden of taxation at the same time. 

A distinction can be made between different types of double dividends. A weak double dividend implies that the efficiency costs of a tax system are lower if green tax revenues are used to reduce other distortionary taxes, compared to the situation where the extra tax revenue is refunded to taxpayers as a lump sum.
 If, compared to the initial situation, the tax shift raises welfare through both environmental benefits and improvements in the efficiency of the tax system viewed from a non-environmental perspective, there is a strong double dividend.   

In some specific cases literature about the double dividend supports the weak form. The strong dividend however is difficult to defend, on a theoretical basis and based on numerical results. The intuition behind this is that an environmental tax reform involves a shift from a broad based tax on income towards a narrow-based tax on pollution. These narrow-based taxes are typically less efficient than broad based-based taxes, since they induce more behavioural responses.
 De Mooij (2000) argues that the strong dividend typically fails. 
 ‘The increase in the environmental tax and the decrease in the tax on income is actually a shift from direct taxes to indirect taxes on income. This will affect real income negatively, by lowering purchasing power, and via this channel it will decrease incentives to participate in the labour market. This is called the tax-interdependency effect. The tax on polluting activities in this case will drive a wedge between the marginal social cost of labour and the marginal social benefits of labour. The shift towards an indirect system will, instead of alleviating pre-existing labour tax distortions, exacerbate them in a new situation’.  

Only if the tax system was already inefficient from a non-environmental viewpoint, efficiency gains may be achieved and also facilitate improvement in environmental quality.
 Indeed, a double dividend is only possible if the reform induces a tax shifting effect, that is to say a shift in the tax burden between factors, countries or incomes. This is politically not realistic. Hence, in general there is a basic conflict between the double dividend and the political viability of environmental taxes. 

4.2.3 Possibility of a double dividend with the simulation of the ticket tax
Could a double dividend be possible using the ENTAX model for the simulation of a tax shift from labour income to the ticket tax? There are four relevant aspects for this tax shift that determine how effective it will be. The first aspect is that the initial taxes on aviation are low. De Mooij (1999) argues that ‘starting from a situation without any environmental taxes, a small increase in these taxes would not affect employment and would enhance welfare. This result, however, holds only for very small environmental taxes and for small environmental tax shifts’.
 If the tax shift is larger, the properties do not hold and employment and welfare are affected. The question is if the initial taxes on aviation and the ticket tax in the Netherlands are small enough. A second aspect is that the ticket tax has a relatively small tax base. This is a factor that relates negatively with a strong double dividend. Narrow-based taxes are typically less efficient than broad based taxes, since they induce more behavioural responses. The third aspect is that the price elasticity of aviation is quite high. A high elasticity generally does not support a positive blue dividend because it induces more behavioural responses. 
4.2.4 ENTAX linearization method
The ENTAX model assumes that the substitution between aviation and other consumption is fixed. However, because the model is linear, the elasticity is assumed to be fixed in the initial equilibrium. This means that for large increases in taxes the parameters are not recalculated after a small tax shift. By assuming that the elasticity is constant, these types of models hold exactly for infinitesimally small changes only since the specified structural relations are in fact non-linear in the logarithms of the relevant variables.
 Bovenberg (1984) found a solution for this. The problem is mitigated by changing the model in a way in which the effects of the large tax shifts will result in a realistic result. All the simulations are performed in the same way. A tax shift of 1% at a time is simulated. This procedure is repeated until the required increase in tax is simulated. Please see appendix A for more information concerning this procedure. 

4.3 Shortcomings of the simulation using the ENTAX model

The simulation is not without imperfections. There are two types of imperfection. The first is that the model is a simplified simulation of the real world. Many real world factors are not included in the model. Second is that the parameters that are chosen for the specific case of aviation in the Netherlands are, to a certain extent, based on assumptions. The imperfections of the ENTAX model as a simplification of the real world will now be discussed in more detail. The parameters will be explained in the next paragraph.  

First of all, airports have limits in their capability of handling passengers because of regulations with respect to sound and airstrip limits. The aviation sector is expected to grow the coming decades.
 Higher taxes on aviation could slow down this growth. If there were bottlenecks in the growth of the aviation sector the tax shift could actually lead to the same amount of flight consumption in the Netherlands as there would be without the tax shift. This effect is not included in the model.
Second, the tax shift itself results in adaption costs for society. The ENTAX model calculates the consequences in the long run and neglects costs that come up in the short run. Some costs are made by the tax authorities and other costs rise from the adaption of people/entities to a new equilibrium. The saying that the only good tax is an old tax reflects the reality that social values and political and economic forces shape the tax system over a long period of time.
 Consumers have to adapt to a sudden shift in the tax base. The labour market needs time to adapt to the new situation. The cost of this adaption can be high if the tax shift is large enough.

Third, the model can only simulate a ticket tax with one tariff or standard tax amount. The Dutch ticket tax consisted of two tax amounts depending on the flight distance. This means that, for simulating the ticket tax, an average tax amount has to be calculated based on the number of flights to the two distances that are taxed differently. In reality however, the elasticity will be different for short/long flights and business/non-business flights. This has to be taken into consideration. Fourth, there are also administration costs caused by involved with a new or higher tax on aviation. These are not included in the model but will be discussed in the next chapter. Fifth and last, possible interactions between the two dividends are excluded. In order to determine the long run results of such a tax shift, it seems plausible to look at the feedback effects between the two dividends. This is described in the Stern Review. 
4.4 Simulation – Ticket tax

4.4.1 Tax shift effects

This paragraph will simulate the tax shift with the ENTAX model. The first question is how much the average ticket price increases as result of the introduction of the ticket tax. In 2007 there were 3,9 million flight to non-European destinations and 12,4 million European flights departing from the Netherlands.
 The first destination was taxed by an amount of 45 euro and the latter with 11,25 euro. This means that by estimation, the average tax per flight from an airport in the Netherlands was 19,33 euro in that year. The average price of a flight ticket (charges included) in the Netherlands is estimated at € 572 by the Algemene Nederlandse Vereniging van Reisondernemingen.
 Thus, the average price of a ticket rises from 572 euro to 591,33 euro upon adding the tax. This is a rise of 3,38%. ([image: image4.png]


f) will therefore be set at 3.38.

4.4.2 Parameters ticket tax 

Uncompensated labour supply elasticity [image: image6.png](n



ll)
The uncompensated labour supply elasticity shows the net effect of the substitution and income effect of the decrease in tax on labour income. A large positive substitution effect results in a relatively high increase in labour supply as result of the lower tax on labour income. Leisure is relatively more expensive when the net wage is higher. The income effect leads to a higher demand of leisure as people have more money to spend because of the higher net wage. Evers and others (2008) performed a survey of the empirical estimates on the average uncompensated labour supply elasticity in the Netherlands. They found an elasticity of 0.5 for women and 0.1 for men.
 Therefore it will be assumed that the average uncompensated labour supply elasticity [image: image8.png](n



ll) is 0,3. This parameter will be used for the simulation. 

Initial average income tax (θ l)

This variable represents the initial tax burden on labour income before the tax shift. Included in the tax burden are the social security contributions and the value added tax (VAT). This is because the economic consequences of these different taxes are the same in the long run: they lower the net consumption because of less purchasing power of consumers. Income taxes and VAT have equivalent incidence if investment is not exempted. The marginal tax wedge, including effective taxes on consumption in the Netherlands was about 60% in 2004.
 Therefore (θ l) is set at 0,6 for the simulation.   

Initial taxes on aviation (θ f)
In the Netherlands there is practically no real governmental tax on non-domestic flights. VAT is charged on petrol fuel for domestic flights, but this sector is very small in the Netherlands. However, next to taxes, there are also fees charged by airports. These costs can be seen as indirect income of the Dutch government. Schiphol group is owned by the Dutch state, the city of Amsterdam and the city of Rotterdam. The biggest regional airports, Eindhoven airport and Rotterdam (The Hague) airport, are also (indirectly) owned by the Dutch state. Assumed will be that the charges of all Dutch airports are actually indirect taxes on aviation. CE Delft (2009b) calculated the total fee that Schiphol airport and some other big main ports in the EU charged on flights in 2008. The result (the ticket tax not included) was 716 million euro. 
 The charges imposed by the other airports in the Netherlands have to be added up to this number in order to calculate the total charges from Dutch airports. This will be done by estimation. Around 9.3% of commercial flights from the Netherlands departed from other Dutch airports than Schiphol in 2007.
 Therefore it is estimated that the total amount of charges of Dutch airports was around 789 million euro in 2008. When divided by the total amount of flight passengers departing from the Netherlands, 16.3 million, this is on average of € 48,40 per flight. The average price of a flight ticket is estimated at € 572. This means that the initial tax on aviation (θ f) will be set at 9% (0.09).
Part labour and capital in production (wl) and (wc)
Labour is the largest factor of production in the Netherlands. Table 4.3 shows the labour share in the Netherlands from 2002 to 2008.
 On average there is a labour share of about 82%. Therefore the part of labour in the total added value (wl) will be set at 0,82 in this simulation. Capital is the remaining part of value added: 18%. Therefore the factor of capital (wc) will be set at 0,18 in this simulation. 

Table 4.3 Labour share.
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Aviation as part of total production (wf)

There are large differences in the way that the contributions of aviation to the economy can be calculated. Excluded from aviation for the simulation are freight transport and transfer/transit passengers. The differences mainly concern the sectors that are related to the aviation sector. The International Air Transport Association (2007) for example estimates that the (total) aviation sector contributes to 8% to the global GDP.
 Eurostat (2007) however calculates an amount of 1% of the global GDP.
 This shows that the result depends on how the indirect economic effects of aviation are included in the calculation. Indirect effects are related to the airport (like a shopping centre in Schiphol) and not directly to aviation. This means that it is difficult to estimate the influence of the aviation sector on the GDP in the Netherlands. 
SEO Economisch Onderzoek (2007) estimated that Schiphol will contribute by 1.4% to national GDP in 2020 when taking only the direct effects into consideration.
 If indirect effects were added it would be 1.9%. However, the transfer/transit passengers and freight are included in these numbers, whilst the other airports in the Netherlands are not included and the numbers are estimates for the year 2020. The Centraal Bureau voor de Statistiek (2009) states that transport by air (passenger or freight) contributed by 1.755 million euro in 2007. The total GDP was 596 billion euro in that year. Using these numbers, the sector contributes to only 0,3% of the national GDP. However, air transport of goods has to be subtracted and the costs of airports have to be added to this number. 
In order to avoid any accuracy problems (wf) is set at 0,01. for the simulation. Taking the above numbers from the CBS (2009) and SEO (2007) as a reference, this estimate is a conservative assumption. 

Other consumption of part production (wo)

Formula 4.1 shows the relationship between the after tax income, on the left side of the equation, and the total expenditure on aviation and other consumption, on the right side of the equation. As saving is not included in the model, these are equal. All the parameters are known except the other consumption of part of production. (wo) is 0,36 in the simulation. 
(4.1)     (1 -θ l)wl = wo + wf

Part government expenditure of total production (wg)

The part of the government expenditure in total production of the Netherlands is calculated with formula 4.2. The constants at the right side of the equation have previously been determined or calculated.  Therefore (wg) is 0,49. 
(4.2)     wg = θ lwl + θ fwf
Substitution elasticity between aviation and other consumption (ŋvc)
To determine the substitution elasticity between consumption of flight tickets and other consumption, the price elasticity of aviation is required. Significance (2007) found an average price elasticity of -2,2. Recall from the last chapter that empirical literature shows much lower price elasticity’s. An important reason is that the leak effect is not included in these studies. The substitution elasticity between consumption of flight tickets and other consumption can be calculated with the formulas presented by De Mooij (1999).
 The substitution elasticity between consumption of flight tickets and other consumption (ŋfc) is 2.3. Please see appendix B for a brief elaboration of the calculation. 
4.4.3 Summary parameters 

Now, all the parameters are known. Table 4.5 shows the parameters for the simulation of the ticket tax and for the calibrations that will follow in the next paragraphs. The parameters that are changed compared to the original simulation are shown in bold. 
Table 4.4- Summary parameters simulations
	 Parameters
	Ticket tax
	Ti-1
	Ti-2
	Ti-3

	Uncompensated labour elasticity ([image: image10.png]


ll)            
	0,3
	0,3
	0,3
	0,3

	Initial tax on labour income (θ l)
	0,6
	0,6
	0,6
	0,6

	Substitution elasticity aviation and other consumption (ŋfc)
	2.3
	2.3
	2.3
	1.1

	Initial taxes on aviation  (θ f)
	0.09
	0.09
	0,28
	0.09

	Part labour in production (wl)
	0,82
	0,82
	0,82
	0,82

	Part capital in production (wC)
	0,18
	0,18
	0,18
	0,18

	Part government expenditure of total production (wg)
	0,49
	0,49
	0,49
	0,49

	Clean consumption of part production (wo)
	0,36
	0,36
	0,36
	0,36

	Aviation as part of total production (wf) 
	0,01
	0,01
	0,01
	0,01

	Rise in tax (%) ([image: image14.png]


f 
)
	3,38
	19
	3,38
	19


4.4.4 Results and conclusion simulation ticket tax 

The input of the variables for the Dutch ticket tax results in the following. The MEB which is calculated using the ENTAX model helps to determine the blue dividend of the tax shift. 
	Table 4.5- Total results ticket tax
	

	Production
	-0,012

	Employment
	-0,012

	Flight consumption
	-7,408

	Other consumption
	0,158

	Real net wage
	-0,045

	Marginal excess burden
	-0,015


To calculate the blue dividend, the MEB has to be multiplied by the total production of the economy to get a quantitative result. A widely accepted measure to compute economic growth over time is the gross domestic product (GDP). The GDP measures the aggregate expenditure in an economy, which consists of the sum of consumption, investment, government spending and exports, minus imports during a given period. In the Netherlands, the total GDP amounted to 596 billion euro in 2008.

(4.2)
Blue dividend = MEB (ENTAX) * PyY = -0,00015 * 596 billion euro =  - 89 million euro.

The conclusion from the negative blue dividend is that there is a material welfare loss as result of the tax shift. This means that the ticket tax decreases the incentive to participate in the labour market more than the decrease in tax on labour income increases this incentive. This leads to the simple conclusion that this simulation does not support a double dividend. 

The blue dividend of the ticket tax is now calculated. The following paragraphs will show the effects of several changed parameters by using sensitivity analyses. This could be interesting for policy recommendations. Please note that the following sensitivity analyses are less precise and should only be used for understanding the basic economic effects of changing parameters. 

4.5 Simulation Ti-1 –Ticket tax high

4.5.1 Introduction and parameters

This calibration looks at the effects of introducing a ticket tax with higher tax amounts on flights from the Netherlands. The higher tax rate is set at 19%. This amount is used to compare it to the situation (Ti-3) where a VAT is introduced on the tickets in the European Union. It is not possible for the Netherlands to levy VAT by itself as will be explained in the next chapter. Note that the only different parameter in the model, compared with the simulation of the ticket tax, is the rise in the tax amount (ťv). The tax is now 19% instead of 3,38%. All the other parameters remain the same. See the third column of table 4.4. This calibration is useful to show the effects of a higher tax raise which leads to the following results. 

4.5.2 Results and conclusion simulation Ti-1

	Table 4.6- Total results Ti-1

				
	Production
	-0,111

			
	Employment
	-0,111

			
	Flight consumption
	-35,269

			
	Other consumption
	0,703

			
	Real net wage
	-0,416

			
	Marginal excess burden
	-0,137

			

	
	


(4.3)
Blue dividend = MEB (ENTAX) * PyY = -0,00137 * 596 billion = - 817 million euro.

The conclusion is that the negative blue dividend is much larger than in the simulation of the ticket tax. This is not unrealistic. The advantage of a low initial tax will diminish the higher the tax raise will be. This will induce even higher behavioural responses. With a higher tax raise, the price difference between flights from Dutch airports and flights from airports in Belgium and Germany will only increase. This means that a higher tax raise will be much more efficient if other countries introduce (higher) taxes on aviation as well.  

4.6 Simulation Ti-2 –Ticket tax with initial VAT on aviation

4.6.1 Introduction and parameters

The parameters of (Ti-2) in the fourth column of table 4.5 simulate a situation in which a hypothetical 19% Dutch VAT levied on flight tickets already exists. This will be the starting situation. The Dutch ticket tax will then be introduced. This analysis is not realistic, as there is currently no VAT charged on international flight tickets. However, a simulation will show the difference between 1) a situation in which a ticket tax is introduced and 2) a situation in which VAT is already levied. All parameters stay the same if compared with the simulation of the ticket tax. The only exception is the initial tax on aviation, which is set at 19%.

4.6.2 Results and conclusion simulation Ti-2

	Table 4.7- Total results Ti-2

Production
-0,030

Employment
-0,030

Flight consumption 
-7,481

Other consumption
0,081

Real net wage
-0,112

Marginal excess burden
-0,037


	

	
	


(4.4)
Blue dividend = MEB (ENTAX) * PyY = -0,00037 * 596 billion = - 221 million euro.

The negative blue dividend is much larger than the outcome of the simulation of the ticket tax. The negative effect is caused by a reduction of the real after tax wage which results in decreasing incentives to supply labour. This is due to the fact that the lower tax rate on labour income does not fully compensate workers for the adverse effect of the higher environmental tax on their real after tax wage.
 The conclusion is that introducing the ticket tax when there are lower initial taxes on aviation is relatively profitable. 

4.7 Simulation Ti-3 – VAT on flight tickets at EU level

4.7.1 Introduction and parameters

This calibration will try to simulate the economic effects that an introduction of VAT on aviation in the European Union would have on the Netherlands. This simulation is highly simplified however. Its primary purpose is to see what the welfare effects would be if there was no leak effect. The introduction of a VAT on commercial flight tickets is not an unrealistic policy possibility for the EU. For simplicity reasons, this simulation assumes that the tax rate of aviation would then rise by an effective rate of 19%. 
There are two parameters that are changed compared to the simulation of the ticket tax. The first is the before mentioned increase of the tax rate by 19%, which is the same as in simulation (Ti-1). The second is the substitution elasticity between aviation and other consumption. This elasticity is lower in this simulation, which is because of the lack of the leak effect. The leak effect was 58% of the total amount of passengers that stopped flying from Dutch airports because of the introduction of the tax. This does not mean that the substitution elasticity will only drop by the amount of the drop out and modal shift effect. It is possible that more people will fall into the category of modal shift or drop out instead of the leak effect. It is now assumed that the substitution elasticity is 1.1 instead of 2.3. This number comes close to the estimates from international research articles. 
4.7.2 Results and conclusion Ti-3.
	Table 4.8- Total results Ti-3

Production
-0,053

Employment
-0,053

Flight consumption 
-18,679

Other consumption
0,336

Real net wage
-0,199

Marginal excess burden
-0,065


	

	
	


(4.5)
Blue dividend = MEB ENTAX * PyY = - 0.00065 * 596 billion = - 387 million euro.

This simulation can best be compared with simulation (Ti-1) as they both comprehend a relatively large tax increase of 19%. The blue dividend is less than half of the blue dividend of simulation Ti-1. The flight consumption however also decreases by about 50%. This means that the green dividend in the next chapter will show the actual gain caused by the lack of the leak effect.   
The results of the four simulations are summarized in table 4.9.

Table 4.9- Results simulations
	Results simulations
	Ticket tax
	Ti-1
	Ti-2
	Ti-3

	Production
	-0,012
	-0,111
	-0,030
	-0,053

	Employment
	-0,012
	-0,111
	-0,030
	-0,053

	Flight consumption
	-7,408
	-35,269
	-7,481
	-18,679

	Other consumption
	0,158
	0,703
	0,081
	0,336

	Real net wage
	-0,045
	-0,416
	-0,112
	-0,199

	Marginal excess burden
	-0,015
	-0,137
	-0,037
	-0,065

	Blue dividend  (million euro)
	-89
	-817
	-221
	-387


4.8 Conclusion blue dividend ticket tax and sensitivity analyses
In this chapter the blue dividend of the ticket tax is calculated by simulating a tax shift from labour income to the ticket tax. This is calculated with the ENTAX model. There are however several shortcomings of the simulation. Some of these shortcomings could increase the positive effects of the tax shift. Sound limits and airstrip limitations of airports as well as possible interactions between the green and blue dividend are not taken into consideration. Excluding adaption- and administration costs could decrease the positive effects of the tax shift. Also, the model can only simulate one tax amount. 
Conclusion from the negative blue dividend calculated for the ticket tax is that the simulated tax shift causes a material welfare loss. This means that the higher tax on aviation indirectly decreases the incentive to participate in the labour market more than the decrease in tax on labour increases this incentive. This leads to the conclusion that this simulation does not support a double dividend. The negative blue dividend of the ticket tax can be estimated at 89 million euro.

The three sensitivity analyses show roughly that different circumstances expressed in the parameters of the model significantly change the social welfare effects. Through higher ticket tax amounts (Ti-1) flight consumption decreases by about 35%. This is primarily due to the leak effect. The blue dividend is even more affected; it results in a welfare loss of 817 million euro. The difference with the simulation of the ticket tax is clear: five times less passengers and a more than nine times higher material welfare loss. This shows that the indirect pressure on labour income is severe when the tax rises significantly. The advantage of a low initial tax will diminish when the tax increase is larger. Applying a higher tax, the price difference between flights from Dutch airports and flights from airports in Belgium and Germany will only increase. This means that a higher tax raise will be much more efficient if other countries introduce (higher) taxes on aviation as well.  

The negative blue dividend of (Ti-2) of 221 million euro is much larger than the blue dividend of the ticket tax. This is because there are higher initial taxes on aviation. The negative effect is due to the fact that the lower tax rate on labour income does not fully compensate workers for the adverse effect of the higher environmental tax on their real after tax wage. The reduction in flight consumption (-7.48%) differs not much with the simulation of the ticket tax (-7.41%). Conclusion is that introducing the ticket tax when there are lower initial taxes on aviation is relatively attractive. 

The last sensitivity analysis in which a VAT is introduced on EU level (Ti-3) is the same simulation as (Ti-1) with the exception that there is no leak effect. The blue dividend is less than half of the blue dividend of simulation (Ti-1). The flight consumption however also decreases by about 50% compared to simulation (Ti-1). The green dividend calculated in the next chapter will show the actual gain caused by the lack of the leak effect.   
Chapter 5

Social welfare effects tax shifts 

5.1 Social welfare effects tax shift ticket tax
5.1.1 Introduction

In this chapter the social welfare effects of the tax shifts simulated with the ENTAX model are determined. First, the general externality costs of aviation found in chapter three will be used to determine the green dividend of the Dutch abolished ticket tax. Then, both dividends are added up to find the social welfare effects of the tax shift.  Paragraph 5.2 looks at the social welfare effects of the sensitivity analysis that are performed in chapter four. 
5.1.2 Green dividend ticket tax
The green dividend is defined by all the externalities from aviation that are created and/or prevented by the tax shift, also taking behavioural aspects into account. Formula 5.1 will be used to calculate the green dividend. This formula is derived in such a way that the variables of the ENTAX model can be used to calculate the green dividend. However, these do not correspond directly with the most reliable general externalities costs of aviation that are determined in chapter three. This means that some assumptions have to be made. The formula is divided into climatic externality effects and other effects: local air pollution and noise. The behavioral effects (β) are calculated in paragraph 5.1.3. The behavioral effects (β) are not applicable on the global climatic externality costs (Pc) in the formula. This is because they are expressed as global externalities, not only Dutch carbon emissions. 
(5.1) 

Green dividend  = pc[image: image15.png]


 + (Pn[image: image16.png]


/X)β

Table 5.1 –Variables formula 5.1 
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As determined in chapter three, the estimated externality costs of aviation with respect to climate change are in the price range of € 35 - € 71 per ton of carbon (Pc). The other effects of aviation with respect to climate change are included in this price. 
Significance (2007) concluded that global Co2 emissions would decline with 1,5 megaton if the amount of flight tickets would decrease by 11% because of the introduction of the Dutch ticket tax.
 In chapter four a reduction of 7,4% of flight tickets as result of the tax shift is calculated with the ENTAX model. If constant returns to scale is assumed, it means that the global Co2 emissions will decrease by 1,0 megaton ([image: image17.png]


) after the tax shift with the ENTAX model.

In chapter three a price range of € 400 - € 1.300 per flight with respect to local air pollution and noise (Pn) was determined. There is no direct data on the externality costs per ticket, instead of per flight. Assumed will be that 7,4% less flight tickets will also result in 7,4% less flights.  In 2008, 236.872 flights departed from Dutch airports.
 If there are 7,4% less flights from the Netherlands as result of the tax shift, it means that there is a reduction in the number of flights as result of the tax shift ([image: image18.png]


) of 17.528 flights. The values that are determined are summed up in table 5.2. 
Table 5.2 –Values variables ticket tax
[image: image27.png]



5.1.3 Structural behavioural effects 
Four structural behavioral effects triggered by the introduction of the ticket tax were distinguished in the second chapter. The leak effect, drop out and modal shift have to be taken into account for calculating the green dividend. Otherwise, a swap from aviation externalities in the Netherlands to other externalities is incorrectly counted as an environmental gain. Assumed will be that the flight distance effect does not have a large effect on the green dividend. Note however, that if people fly to more distant destinations, there will be higher carbon emissions.

Drop out (33%) has a positive effect on the environment. If people will decide to stay at home instead of travelling, this has a positive effect on the green dividend. The environmental effects of modal shift (9%) are questionable. As found in chapter three the emissions from aviation that result in the greenhouse effect (carbon and other emissions) are two and a half till five times higher than those of an average occupied car and four to eight times higher than those of a bus or train. Also, car and bus are already (indirectly) taxed with excises. This means that modal shift results in lower externality costs and higher income from pigovian taxation than there would be in the case without the ticket tax.  The leak effect (58%) has no positive environmental effects. This is because the increased local externalities from airports in Belgium and Germany are included in the definition of the green dividend in this thesis. 
Taking the above into consideration, assumed will be that 40% (drop out plus part of the modal shift) of the calculated green dividend is a real environmental gain. The other 60% has no environmental gain or only shifts it to another country. The behavioural effect (β) is set at 0.40. 
5.1.4 Social welfare effect ticket tax 
Table 5.3 shows the result of calculating the green dividend of the tax shift by using formula 5.1, the values from table 5.2 and the behavioral effect. The range of the green dividend is the lowest and highest of the possible outcomes. This is because the externality cost of carbon and other externalities are expressed in a price range. 
Table 5.3 – Green dividend ticket tax
[image: image28.png](n




Recall from chapter four that the blue dividend is a negative 89 million euro. This means that the total social welfare effect of the tax shift is in the range of -51 to -9 million euro. 
Table 5.4 – Social welfare effect ticket tax
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Conclusion is that with the current values of externalities, the tax shift results in a negative amount. There is however still a range in possible outcomes because of the uncertainties of the externality costs. The high leak effect reduces the green dividend of the tax shift. The negative social welfare effect means that there are two possible conclusions. The first is that the ticket tax was and is not preferable in the form it was introduced. A budget neutral tax shift that leads to a social welfare loss is normally not preferable. The second possible conclusion is that the value of the green dividend is not correctly calculated. This would mean that the estimated externality costs of aviation are too low. New estimations of the externality costs of aviation in the future could bring more certainty. 

5.2 Social welfare effects sensitivity analysis 

5.2.1 Green dividend sensitivity analysis
First, the green dividends of the sensitivity analyses will be calculated.  It is assumed that the structural behavioral effects (β) are constant. This means that with a large tax shift, the relative behavioral effects remain the same than with the simulation of the ticket tax. However, it is questionable if the structural behavioral effects would be constant in reality. It is possible that the effects of the leak effect increase or decrease upon simulating a higher tax shift. There is one exception for simulation (Ti-3) where the structural behavioral effects (β) are set at 1. This is because in this simulation the tax is introduced at EU level, which diminishes the leak effect. 
In table 5.5 the reductions in the number of flights are calculated. This is performed in the same way as in the case of the ticket tax. In 2008, 236.872 flights departed from Dutch airports. Assumed is that 35.3% less flight tickets will result in 35.3% less flights.  

Table 5.5 – Reduction in number of flights ([image: image19.png]


)
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In table 5.6 the reductions in carbon emissions for the different sensitivity analyses are calculated in the same way as for the tax shift of the ticket tax. It is again assumed that the carbon reduction diminishes proportionally with the reduction in flight tickets that is calculated with the ENTAX model. Note however, that the global carbon emission reduction for simulation (Ti-1) and (Ti-3) are calculated in a rough manner. Still, it gives a general impression of the green dividend consequences. 
Table 5.6 – Reduction in global carbon emissions per megaton ([image: image20.png]


)
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Now all the variables are determined. The green dividends of the sensitivity analyses are calculated with formula 5.1 and are shown in table 5.7. The green dividend of simulation (Ti-2) is the same as the green dividend from the ticket tax. 
Table 5.7 – Green dividends sensitivity analyses
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5.2.2 Social welfare effects sensitivity analysis and conclusions
The blue dividends are added up with the green dividends and are shown in table 5.8. 
Table 5.8 – Social welfare effects sensitivity analysis
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Simulation (Ti-1) leads to a relatively large welfare los. This means that with the current assumptions, it is not beneficial for the Dutch government to levy a higher tax on aviation for environmental purposes without surrounding countries doing the same.

The result of (Ti-2) makes clear that the amount of the initial tax on aviation is an important factor for the results. This simulation can best be compared with the simulation of the ticket tax. The social welfare effects are better with the simulation of the ticket tax. This means that the current low initial tax on aviation in the Netherlands is relatively beneficial for social welfare. This supports the abolished Dutch ticket tax. 
There is almost twice less flight reduction in simulation (Ti-3) than in simulation (Ti-1). This last sensitivity analysis shows that the leak effect makes a big difference. This simulation confirms what is expected by intuition: introducing a tax on EU level instead of introducing it on national level is relatively beneficial for social welfare.

The calculated social welfare effects are negative for all the sensitivity analyses. This means that there are the same two possible conclusions as with the ticket tax. The first is that with the current externality costs it is not always beneficial for social welfare to raise the taxes on aviation, even if there is no leak effect. The other possible conclusion is that the assumptions with respect to the general externality costs of aviation are not correct. 
Chapter 6

Other aspects ticket tax and recommendations
6.1 Introduction

This chapter will discuss other aspects of the ticket tax, which are the factors of a tax shift that could be relevant for social welfare but are not included in the simulations with the ENTAX model. Findings and conclusions will be used to make recommendations for policy use. In order to do so, some alternative tax possibilities will first be discussed in the second paragraph. In the third paragraph, the following non-model aspects will be discussed for the ticket tax and the tax alternatives: administration and compliance costs, flexibility, justification, legal sustainability and political sustainability. The reasons for the Dutch government to abolish the ticket tax will be discussed in the last paragraph.
6.2   Alternatives for taxing aviation
There are other options to (indirectly) tax aviation. The main options are a tax on kerosene, a ticket, seat or flight tax and/or a value added tax (VAT) on flight tickets. Specific taxes like a noise tax or air pollution tax are also possible. 
VAT should be introduced for revenue reasons as there is no valid reason to exempt aviation from VAT. Assumed will be that the taxes are levied for internalizing the externalities and not for revenue purposes. This means that it is important to know the degree to which the tax correlates with the various externalities of aviation. Otherwise the effect of internalizing the externalities is less effective, as explained in the second chapter. The link between a flight ticket and the externalities created by aviation is relatively weak. Concerning the correlation between the tax and the externalities, taxing kerosene is preferable above the other options. However, the tax could even be more efficient if it was directly related to carbon emissions, Nox emissions, other pollution and/or sound externalities. 
Another question is whether a standard tax amount or a tax tariff is preferable. If the flight is expensive, a standard tax amount has a relatively weaker effect on the total price of the ticket than a tariff. This means that when applying a tax amount, economy class flights bear a relatively heavier burden than first class flights. This means that an ad valorem tax will induce airlines to offer relatively more lower-quality (economy class) products.
 However, environmental taxes are introduced for internalizing the externalities and should not depend on the price elasticity of demand in a first best world. A standard tax amount shows the best correlation with the externality costs and is therefore preferable. 
How many tax amounts are preferable? The ticket tax could be split into different amounts depending on distance or fuel usage. Significance (2008) performed a study to look at possibilities to differentiate the ticket tax for the type of airplane and the total flying distance.
 Conclusion was that the differences with respect to the total amount of passengers and the environmental effects between a simple model with only two standard tax amounts and a model with multiple standard tax amounts were only marginal. The Ministry of Transport (2009) concluded that the effects of differentiating the ticket tax for Nox emissions and sound effects are only marginal.
 CE Delft (2007) calculated that taxes making a difference between relatively clean and relatively polluting airplane engines are more effective than taxes which do not make this difference.
 Conclusion is that there is no real consensus. There has to be a balance between the higher administrative costs and having a better correlation between the tax and the externalities by implementing multiple tax amounts. 
The next question is whether a tax on seats, tickets or flights would be preferable. The difference between tickets and seats is that a seat is also taxed if it stays empty during the flight. There are relatively more empty seats on short distance flights. This means that for shorter flights, the total tax per airplane would remain the same if the seats were taxed. This would be the case regardless of the amount of passengers. The British government has proposed to put a tax on flights instead of passengers. 
 This should allow it to target the level of emissions more effectively than APD does at the moment.
A study of the IFS (2008) looked at this transition from a tax on passengers to a tax on flights for the United Kingdom.
 An advantage is that airliners are encouraged to fly with fully seated planes. The tax could be made dependent on emissions and noise per aircraft, departing airport and flying distance. But the more sophisticated, the more complicated it will be to administer and comply with. The winners would be the passengers flying short distances on full, clean and quiet planes from airports away from residential areas. Now, passengers flying on empty, more polluting planes travelling long distances pay not enough to cover the actual externality costs. One possible problem of flight taxes is that they make it harder to exempt certain categories of individuals from incurring a liability. This is especially the case for transfer and transit passengers. 
6.3
Other relevant aspects ticket tax and alternative tax possibilities
6.3.1 Administration and compliance costs

The choice of the tax base and the number of tax rates/standard amounts are relevant for the costs of administration and compliance. If the number of tax rates, exceptions and other differentiations in the legislation increases the compliance costs will most likely increase as well. These costs for taxes in general can be relatively high, as Evans (2003) concluded in a meta-analysis of studies concerning the operating costs of taxation.
 

The administration costs of the ticket tax were estimated at 0.5 million euro per year.
 This is not a lot compared to the negative blue dividend of 89 million euro that is calculated in chapter four. The compliance costs have to be added to this amount, but there is no direct data available. However, there are two reasons to believe that this amount is not expected to be large. The first is that there are not many taxable entities, only a few airports in the Netherlands. The second reason is that the legislation is not complicated. Making a difference between low and high taxed flights is not difficult for the tax authorities and the taxable entities. 
There are no substantive grounds to believe that there are large differences between the different types of taxes with respect to administration costs or costs of cheating. They all have the advantage that there are only a few taxable entities. Levying VAT has the (small) advantage that the tax legislation already exists. 
6.3.2 Flexibility


The question is if the tax on aviation is suitable for large changes of carbon prices. This is not unrealistic as it is difficult to determine the externality cost of carbon. Ideally, the tax should be flexible so that the tax rates or amounts can be adjusted relatively easily. The amounts of a ticket tax are relatively easily adjusted. A fuel, seat or flight tax has the same advantage. VAT however is fixed in that sense, as there are only two or three legally possible tariffs.
 This means that VAT is less flexible than the other tax options.     
6.3.3 Justification


Different types of passengers should be treated equally. This is because they induce the same amount of externalities as other passengers do which is the polluter pays principle. Different groups in this respect are transfer passengers, business passengers and people with a relatively high income. 
First, transfer passengers are excluded from the ticket tax. These passengers could be exempted from any aviation tax depending on the country of departure. This means that they pay absolutely no tax for the externalities that are created. This is not preferable. Tax competition between airports leads to low or non taxation of transfer passengers. Second, if VAT is introduced on tickets, there will be a difference between business flights and non-business flights. Businesses will not pay any VAT as they can deduct the VAT for business purposes. This problem does not exist with a ticket, seat or flight tax. 
Third, almost 50% of the population never flies. Thus, taxes on aviation can be considered as an indirect tax on people with a relatively high income. 
 However, the problem with this argument is that there are better ways to redistribute income. Therefore this is not a valid argument for taxing aviation. 
6.3.4 Legal sustainability
Some of the tax options have legal constraints, although they are flexible in the long run. This subparagraph discusses these aspects only briefly. EU legislation does not directly forbid member states to introduce a tax on aviation tickets, seats or flights.
 This is because these taxes are not harmonized yet.
 However, the EG treaty does bind member states to harmonize indirect taxes. 
Within the EU, ad valorem ticket taxes on aviation could run counter to rules requiring the VAT to be the only broad-based turnover tax, so that the prospects of such a tax in the EU are remote.
 These possible legal constraints however go beyond the scope of this thesis. 
Currently, the Netherlands levies VAT on domestic aviation. VAT on international flight tickets is only possible if the EU changes the VAT directive. This is because at this moment, international transportation between countries is taxed where the travel takes place. This is of course very difficult as airplanes fly over multiple countries. 
The Chicago convention, which the Netherlands signed, requires that fuel from airplanes that have fuel on board and that land in a country cannot be taxed by that country.
 This does not mean that it bans taxing kerosene totally. In order to tax kerosene however, all bilateral air service agreements between the Netherlands and other countries have to be rewritten. It will take time before the new treaties will be signed. 
6.3.5 Political sustainability
Political sustainability is often underestimated and should be taken into consideration before implementing a new tax. There must be some kind of public support for paying a tax. Otherwise the democratic process could harm a tax that is efficient on economic grounds. Some taxes are more easily accepted than others. Two choices are important in this respect. The first is the type of tax and the second is the use of the revenues. 
It is possible that a tax on kerosene or the introduction of VAT will be accepted more easily than a ticket, seat or flight tax. A tax on kerosene has two advantages with respect to acceptance by the public. The first is that the tax is not visible on the invoice for the flight ticket. In this way, the actual cost is hidden. The second advantage is that the link between kerosene and the environment is stronger than the link between the other tax options and the environment. The public will understand the tax more easily. VAT has the advantage that it is levied on most other products and services at the moment. The ticket, seat or flight tax does not have this advantage and is therefore more difficult to explain to the public. 

The revenue of the environmental tax can be used for several purposes. The tax can be introduced as an environmental tax or an environmental charge. To explain the difference: an environmental charge uses all the revenue directly for environmental purposes. A normal environmental tax does not have a fixed purpose; the revenue collected will be added to the total revenue of the government. Experiments show that people accept environmental charges more easily than environmental taxes although fixing the revenue to certain unnecessary expenditures lowers the policy freedom of the government.
 

6.4 Reasons to abolish the ticket tax

Now that all the aspects are discussed, the reasons of the Dutch government to abolish the ticket tax can be evaluated. The Dutch government abolished the ticket tax on two grounds.
 The first was the economic crisis which resulted in fewer flights (and less externalities) from the Netherlands. The second was that by introducing the ticket tax the level playing field was disturbed. Belgium and Germany did not have a tax on aviation, which would have negative effects for Dutch airports. This level playing field would be better by including aviation in the European Union’s emissions trading scheme (ETS) in 2012. 

The first argument is simply not strong. Stimulating aviation by temporarily lowering the tax on aviation could indeed be effective for temporarily stimulating the Dutch economy. However, abolishing the tax completely instead of lowering it temporarily has nothing to do with the economic crisis. 

Including the aviation sector in the emissions trading scheme in 2012 is indeed an effective way to reduce the impact of aviation on climate change. However, there are reasons to introduce additional (tax) measures. First of all, the effects of aviation on climate change are higher than those of CO2 alone, as discussed in paragraph 3.3.3. Secondly, the introduction of the tax is in line with the EU’s goal to reduce distortions in competition between different energy products. Fuel for cars is already taxed with excises. Even after the introduction of the ETS, kerosene for airplanes still remains untaxed on international flights. Thirdly, it is expected that only a small part of CO2 emission reduction accomplished by innovations will take place in the aviation sector. Other sectors show more possibilities to save energy relatively easily (e.g. home isolation). Thus, non flyers would actually ‘pay’ for the emissions of this sector.
 When the prices of emission allowances are pushed up to meet aviation’s demand, this will probably lead to relatively higher prices of carbon in other sectors. This is an equity argument, non flyers pay for flyers. Last, prices of carbon (credits) can fluctuate with large differences. A tax leads to a more stable revenue income for the government. 
Conclusion is that the arguments used to abolish the ticket tax were not strong. However, the findings in this thesis, a negative social welfare effect of the tax shift with the ticket tax, point in the direction of a justified abolishment of the ticket tax. This supports the decision made by the Dutch government. 
Chapter 7

Conclusion

7.1 Research question 
The Netherlands introduced a tax on aviation in the form of a ticket tax in 2008. The tax consisted of a charge per passenger leaving from a Dutch airport and consisted of two tax amounts. The tax was lowered to zero in July 2009 and abolished on the first of January 2010. In this thesis, the economic and environmental effects of the ticket tax and variants on this tax are studied. The research question is: What are the social welfare effects of the (abolished) Dutch ticket tax if the government was to keep a neutral budget? Also, what recommendations can be made for taxes on aviation in the Netherlands? 
7.2 Research method

The social welfare effects of the ticket tax are calculated with the ENTAX model. The revenues of the ticket tax are used to lower the tax on labour income. In this way the government’s income remains neutral. The method for determining the social welfare effects of the introduction of the ticket tax is to calculate the MEB. This is defined as the blue dividend plus the green dividend. The externalities of aviation are emissions that contribute to climate change, local air pollution and noise for people living near the airport.
There are however several shortcomings of the simulations. Sound limits and airstrip limits of airports are not taken into account. Because of these bottlenecks in the growth of the aviation sector, the tax shift could actually lead to the same results as there would be without the tax shift. This could be a large effect if these bottlenecks are important. Also, possible interactions between the green and blue dividend are excluded. This means that the environmental gains could possibly result in a higher material welfare in the long run. Third, adaption- and administration costs are not included in the model. Fourth, the ENTAX model can only simulate one tax amount, which makes the results less realistic. This is relevant because the price elasticity’s and the relative externality costs of short and long distance flights differ. Last, there are uncertainties as to the numbers and parameters that are chosen. This is especially relevant for the calculated externality costs of aviation.  
7.3 Empirical data and results simulation ticket tax
There are four structural behavioral effects that can be distinguished from the ticket tax: drop out, leak effect, modal shift and a flight distance effect. Significance (2007) concluded that the price elasticity is relatively high: -2.2. The leak effect contributes by 58% in this price elasticity. When applying the parameters in the ENTAX model to reflect the tax shift, the following conclusions can be drawn. The negative blue dividend of 89 million euro implies that there is a material welfare loss as result of the tax shift. Theory suggests that environmental taxes on goods are actually indirect taxes on labour that distort the labour supply, just like the income tax. This is because in a small and open economy, prices of goods or services are determined internationally. In the end, the tax on an environmental polluting good will is paid by the most immobile factor in the country, which is labour. The higher tax on aviation indirectly decreases the incentive to participate in the labour market more than the decrease in tax on labour increases this incentive. This also leads to the conclusion that this tax shift does not support a double dividend. 
The green dividend of the tax shift is calculated at an amount between 38 and 80 million euro. By summing both dividends, conclusion is that the social welfare effects of the tax shift with the ticket tax can be estimated at between -51 and -9 million euro. 
7.4 Policy recommendations

The three sensitivity analyses show that different circumstances expressed in the parameters of the ENTAX model significantly change the social welfare effects. Simulation (Ti-1) leads to a relatively large social welfare los. This is because of the large leak effect. The high negative blue dividend shows that there is indirect pressure on labour income when the tax on aviation rises significantly. Keeping the assumptions made in this thesis in mind, it is clearly not preferable for the Netherlands to levy a higher tax on aviation for environmental purposes without the surrounding countries doing the same. 
A ticket tax with the assumption of higher initial taxes on aviation (Ti-2) significantly changes the results. The reduction in flight consumption is almost the same as with the simulation of the abolished ticket tax. Conclusion is that the current situation, meaning low initial taxes on aviation in the Netherlands, is relatively attractive for introducing a tax on aviation. This factor supports the introduction of the ticket tax. 
The last sensitivity analyse (Ti-3) in which VAT is introduced at EU level is the same simulation as (Ti-1) with the exception that there is no leak effect. This shows that the leak effect makes a big difference. This simulation confirms what is expected by intuition: introducing a tax at EU level instead of doing so at national level is relatively beneficial for social welfare. 
There are other relevant aspects for a ticket tax that are not included in the definition of social welfare. These could also be relevant for other types of taxes like excises on kerosene, a seat or flight tax and/or a value added tax (VAT) on flight tickets.
The administration costs of the ticket tax is estimated at only 0.5 million euro per year, because of the relative simplicity of the legislation and the relatively low number of taxable entities. The 0.5 million euro’s is not a lot compared to the negative blue dividend and the positive green dividend, so this should not be an important factor for decision making. 

The different types of passengers like transfer passengers should be treated equally. This is because of the polluter pays principle; they induce the same amount of externalities as other passengers do. Currently, transfer passengers could pay no environmental tax at all, depending on the country of departure. Flight and seat taxes have the problem that it is difficult to exempt transit and transfer passengers. A tax on flights is a better tax base than tickets. The advantage is that airliners are encouraged to fly with fully seated airplanes. 
Kerosene for international flights cannot be taxed in the Netherlands with the current legal constraints. This is a pity as an advantage of a tax on kerosene is that it is best related to the externalities. It is legally not possible for the Netherlands to introduce VAT on international aviation; this is only possible if the EU changes the VAT directive. There are however no justifications why aviation should be excluded from VAT. EU legislation does not directly forbid member states to introduce a tax on aviation tickets, seats or flights. This is because these taxes are not harmonized yet. However, the EG treaty does bind member states to harmonize indirect taxes. These possible legal constraints however go beyond the scope of this thesis. 
Last, political sustainability is often misjudged and should carefully be taken into consideration before implementing a new tax on aviation. VAT and/or a tax on kerosene have the advantage of being accepted more easily than a ticket tax. Also, it could help if the revenue of the tax is used for environmental purposes, although this means there is less flexibility for using the revenue for government expenditures. 
To conclude, the social welfare effects that are calculated for the tax shifts in this thesis are all negative. This means that there are two possible general conclusions. The first is that with the current externality costs it is not always beneficial for social welfare to raise the taxes on aviation for environmental reasons, even if there is no leak effect. The other possible conclusion is that the assumptions/estimations with respect to the externalities of aviation are not correct. There are still large uncertainties with respect to the actual externality costs. In either case, new research has to make more accurate estimations of the externality costs of aviation, especially the externality costs of carbon.  This would lead to more accurate evaluations of new government policy aimed at reducing demand for aviation. 
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Appendix A – ENTAX linearization method
This appendix describes the method in which the ENTAX model is used to calculate the social welfare effects of the different simulations. The model is linear and is defined in the so called ‘Johansen class’ of models. The structural relations are specified in terms of elasticity’s. The model assumes that the substitution between aviation and other consumption is fixed. Bovenberg (1984) describes this: ‘By assuming that the elasticity’s are constant, these models hold exactly for infinite small changes only since the specified structural relations are in fact non-linear in the logarithms of the relevant variables’. He found a solution to this problem. The procedure amounts to an n step update method of the elasticity’s of the linear model. A ‘large’ change in the exogenous variables is divided into smaller changes. After each small change the elasticity’s are re-evaluated taking into account the non-linearity of the global system. This procedure provides a means of reducing the linearization errors when they are considered to be serious. 

The problem is mitigated by changing the model in a way that the effects of the non-marginal tax shifts will result in a realistic outcome. All the simulations are performed in the same way.  A tax shift of 1% at a time will be simulated. This procedure is repeated until the required increase in tax is simulated. For example, a tax increase of 19% is simulated as 19 times an increase of 1%, subsequently starting from a new equilibrium. 
The ticket tax will be used as an example (table 1). The sensitivity analyses are performed with the same method. The results are shown in table 2. The list with marginal results illustrates the four steps update method to show the effects of a rise in tax on aviation by 3.38%. The index results are used for summing up the results after each step. The total result shows the results of this method in the column n=4. Note that the difference to the method using n=1 (an increase of 3.38% at once) is not significant. This will change however with an increase of the tax rate by 19% in two of the sensitivity analysis. The blue dividend in simulation T-1 is almost twice as high when using the n step method. This gives a more realistic result.   
Table 1 – Ticket tax
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Table 2 – Results simulation tax shift ticket tax
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Appendix B - Substitution elasticity between aviation and other consumption 
This appendix shows how the substitution elasticity between aviation and other consumption (ŋvc) is calculated for the abolished Dutch ticket tax. This is the elasticity of the ratio of two inputs to a production function with respect to the ratio of their marginal products. It can be calculated with the formulas derived by De Mooij (1999). The formula in table 1 describes how the price elasticity of aviation is calculated. 
Table 1 - Formula for the price elasticity of aviation
[image: image36.png]



Significance (2007) found an average price elasticity (Ef) of -2,2. This is the elasticity used to show the responsiveness of the quantity demanded of a good or service to a change in its price. It gives the percentage change in demand one might expect after a one percent change in price. The other inputs for the formula are determined in chapter four.
Table 2 - Inputs for formula table 1
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With these inputs, the substitution elasticity between consumption of flight tickets and other consumption (ŋfc) is set at 2.3. 
Chance in social welfare = blue dividend + green dividend


MEB = labour market distortion + environnemental distortions 








Chance in social welfare = blue dividend + green dividend


MEB = labour market distortion + environmental distortions 


(4.1)	MEB = θlwl� QUOTE � ��� + θfwf� QUOTE � ���			


(4.2)	θl = Tl / (1 + Tl)				


(4.3)	θf  = Tf / (1 + Tf)				


(4.4)	wl = (1 + Tl)WL / PyY


(4.5)	wf = (Pf + Tf)F / PyY

















Y = output


� = change in labour supply 


� QUOTE � ��� = change in consumption of flight tickets


W = market wage rate


wx = share labour or aviation in production (x = F,L)


L1 = total worked hours 


Tl  = tax on labour income


Tf  = tax on aviation


Pv = market price flight ticket 


Py  = market price output








Uncompensated labour supply elasticity � QUOTE � ���ll)


Initial average tax on labour income (� QUOTE � ���l)


Substitution elasticity between aviation and other consumption (ŋfc)


Initial taxes on aviation � QUOTE � ���f)


Part labour in production (wl)


Part capital in production (wc)


Part government expenditure of total production (wg)


Aviation as part of total production (wf)


Clean consumption of part production (wo)


Rise in tax on aviation (� QUOTE � ���f)








Year	             Labour share


2002		85,00 


2003		87,50


2004		86,50


2005		86,00


2006		80,25


2007		78,40


2008		79,00


2009		81.25


2010		78.5
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Ti-1�
Ti-2�
Ti-3�
�
�
Green dividend in million euro�
181 to 450 �
38 to 80�
105 to 235�
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�
Ticket tax�
Ti-1�
Ti-2�
Ti-3�
�
Flight tickets  �
     -7,4%�
-35,3%�
-7,5%�
-18,7%�
�
Global carbon emissions (�) (megaton) �
   -1.0�
-4.8�
-1.0�
-2.5�
�
�
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Green dividend + blue dividend = social welfare effect





38 to 80 million euro + - 89 million euro = -51 to -9 million euro








Results simulations�
Ticket tax�
Ti-1�
Ti-2�
Ti-3�
�
Flight tickets �
-7,4%�
-35,3%�
-7,5%�
-18,7%�
�
 Flights (�) (x 1.000)        	       -17.5             -83.6	        -17.7          -44.3





Green dividend + blue dividend = social welfare effect


Ti-1	181 to 450 million euro + - 817 million euro = - 636 to - 367 million euro	


Ti-2	38 to 80 million euro + - 221 million euro = - 183 to -141 million euro	


Ti-3	105 to 235 million euro + - 387 million euro = - 282 to -152 million euro





Pc = climatic externality costs per ton of carbon in euro’s


�  = reduction in global carbon emissions expressed per megaton


Pn = externality costs local air pollution and noise per flight


� = reduction in number of flights as result of the tax shift


β = correction with respect to behavioral effects








Ef = (Δ + (1 + ŋll) θf wf ) ŋfc � QUOTE � �wo / ( wo + wf� ) 


Δ = ( ( 1 - θ l ) wl  –� QUOTE � � θ �f wf ) - ŋll ( θ l wl  +� QUOTE � � θ �f wf ) > 0








Marginal results�
�
�
�
�
�
�
Tax increase on aviation�
�
1%�
1%�
1%�
0,38%�
�
Total tax on aviation�
9%�
10%�
11%�
12%�
12,38%�
�
Production�
0,0000�
-0,0032�
-0,0035�
-0,0038�
-0,0015�
�
Employment�
0,0000�
-0,0032�
-0,0035�
-0,0038�
-0,0015�
�
Flight consumption�
0,0000�
-2,2516�
-2,2530�
-2,2544�
-0,8567�
�
Other consumption�
0,0000�
0,0484�
0,0470�
0,0456�
0,0173�
�
Marginal excess burden�
0,0000�
-0,0120�
-0,0132�
-0,0144�
-0,0055�
�
Blue dividend  (million euro)�
0,0000�
-0,0039�
-0,0043�
-0,0047�
-0,0018�
�
�
�
�
�
�
�
�
Index results�
�
�
�
�
�
�
Production�
100�
99,9968�
99,9933�
99,9895�
99,9881�
�
Employment�
100�
99,9968�
99,9933�
99,9895�
99,9881�
�
Flight consumption�
100�
97,7484�
95,5461�
93,3921�
92,5921�
�
Other consumption�
100�
100,0484�
100,0954�
100,1411�
100,1584�
�
Marginal excess burden�
100�
99,9880�
99,9749�
99,9605�
99,9551�
�
Blue dividend  (million euro)�
100�
99,9961�
99,9918�
99,9871�
99,9853�
�
�
�
�
�
�
�
�
Total results�
n=1�
n=4�
�
�
�
�
Production�
-0,0107�
-0,0119�
�
�
�
�
Employment�
-0,0107�
-0,0119�
�
�
�
�
Flight consumption�
-7,6104�
-7,4079�
�
�
�
�
Other consumption�
0,1636�
0,1584�
�
�
�
�
Marginal excess burden�
-0,0404�
-0,0449�
�
�
�
�
Blue dividend  (million euro)�
-0,0132�
-0,0147�
�
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Initial tax on aviation (θ f) = 9%. 


Rise in tax on aviation  ( � QUOTE � �� QUOTE � ���f) � = 3.38%.











Pc = € 35 - € 71 per ton of carbon


�  = 1 megaton of carbon


Pn = € 400 - € 1.300 per flight


� = 17.528 flights








Substitution elasticity between other consumption and flight tickets (Ef) = -2.2


Uncompensated labour supply elasticity (�ll) = 0,3	� QUOTE � � 


Initial taxes on aviation (θ �f) = 0.09	


Initial average tax on labour income � QUOTE � � (θ �l) = 0.6


Aviation as part of total production (wf) = 0,01       


Clean consumption of part production (wo) = 0,36


Part labour in production (wl) = 0.82








Green dividend = 38 to 80 million euro
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