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Abstract: This paper reviews theoretical and empirical literature regarding capital gains taxation. First, it provides an introduction to the theory of optimal taxation and capital taxation around the globe. Although a positive analysis shows capital taxation distorts savings behaviour, the paper arguments capital income should be taxed. Further, the effects of a capital gains tax on portfolio behaviour and risk taking are evaluated. The paper concludes that adopting a retrospective capital gains tax, in combination with accrual taxation is probably optimal for social welfare. 
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Introduction
In the Netherlands, like many other developed countries, wealth concerns a significant part of the economy. In 2014, more than 95% of households possessed financial assets. The values of bank savings and securities of households added up to more than 300 billion euros each (CBS, 2015). Income is flowing from all this capital. Thomas Piketty, in his work on capital in the 21st century, pleads for a higher wealth tax in order to temper growing inequality (Piketty, 2013). However, in his book he does not devote much attention to how the system of taxing wealth should be shaped. The taxation of wealth has a direct influence on most of the people in our society. Thus, it is relevant to question the means by which we do so. Countries differ in their approach to taxing wealth. In 2001, the Netherlands has started applying a proportional wealth tax; Annually, a presumed capital yield of 4% on wealth is taxed at a rate of 30%, leading to an effective rate of 1.2%. Capital gains are not taxed in the Netherlands (Kamerstuk, 2005). 

Capital gains tax
Many developed countries use a capital gains tax. For example, the UK and France have them at rates of 28% and 39% respectively (Harding, 2013). In the present situation in most countries, capital gains taxes are levied on assets upon realization[footnoteRef:1]. The amount that is subject to tax equals the value at the moment of sale minus the value at the moment the asset was obtained. This concerns all assets an individual or company holds. In essence, capital gains are a form of capital income. Thus, the arguments related to taxing capital income are also relevant for the taxing of capital gains.  [1:  In most cases this means when the assets are sold. However, also when the owner passes away assets are sometimes assumed to be realized. ] 


The discussion on how to set a framework for taxation is relevant for our society. The purpose of this research is to add to the debate by evaluating the merits and flaws of a capital gains tax as a taxation tool. The theory of optimal taxation provides theoretical arguments both for and against a capital gains tax. In this research, empirical studies are presented, in order to test the validity of these theoretical arguments. Examples from various countries will be reviewed to make a complete and solid analysis of the effects of a capital gains tax.

It is important to note that this research focuses on the advantages and disadvantages of a capital gains tax from an abstract perspective. It is an objective analysis of the tool that is a capital gains tax. Countries that levy a capital gains tax differ in the rates and amounts of exemptions they set. This research does not aim to evaluate one specific approach, but the effects of a capital gains tax in broad sense. 

The central objective of this research is to evaluate a capital gains tax as a taxing tool from an optimal welfare perspective. It strives to identify advantages and disadvantages of a capital gains tax. First capital income taxation in general shall be reviewed, as this context is important for the evaluation of a capital gains tax. Then, the paper will focus on the effects of a capital gains tax in specific.

Overview 
In this research, I review the theoretical and empirical literature on capital gains taxation. Chapter one presents an introduction to the optimal theory of taxation. Then, chapter two gives an overview of capital taxation around the globe. In chapter three a positive analysis is performed of the effect of capital taxation on savings behaviour. Chapter four reviews the theories regarding capital gains taxation and portfolio behaviour as well as risk taking. In chapter five, arguments are presented for capital income taxation. Chapter six provides the empirics related to chapter three and gives arguments regarding capital gains taxation. The paper ends with some concluding remarks.
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In the optimal theory of taxation, the main goal for the government is the maximisation of social welfare. Social welfare is considered a cumulative of all the utility that is obtained by individuals in society, adjusted for weights assigned to each individual. Corporations are not taken into account, since all benefits and costs eventually flow towards the individuals. The same thing goes for the government, which belongs to the people. Citizens in a country pay taxes, and in return they are granted with facilities such as infrastructure, jurisdiction and law-enforcement (Jacobs, 2015). 

Utility increases with consumption of scarce goods that allows the satisfying of an individual’s needs. Not only material goods enhance well-being. Leisure, for example, is also a source of utility. Individuals are assumed to behave rational and to have consistent preferences. They maximise utility, subject to their own budget constraint. Economically speaking, the only sources of inequality stem from the differences in earning ability or skill level on the one hand, and initial endowments on the other.

When defining welfare, the optimal taxation theory uses the broad sense of the concept. Not only factors such as income and wealth are considered, but also quality of environment and other external factors adding towards a higher general quality of life.

It is clear that the government should be able to aggregate the utility across individuals in order to evaluate the social welfare. It can be difficult to quantify utility, which is necessary in order to perform an analysis. This hurdle aside, the government evaluates taxation tools on the basis of their welfare maximising power. 

In the analysis, the government represents a benevolent ruler that strives towards welfare maximisation. There are two ways of framing the path that leads to this goal. Essentially, they are two sides of the same coin; On the one hand, the government can opt to maximise social welfare, whilst subjected to a certain budget constraint for the economy. On the other hand, it can try and minimise the social cost whilst maintaining the existing distribution of welfare. 

It is important to note that the government is not subject to any political restrictions. The normative welfare-analysis concerns the policy structure given social preferences. Welfare economics is only concerned with welfare. It does not prescribe the social preferences that a government should uphold. It is optimal to have a more equal income distribution, if the social marginal utility of income decreases with income. This can be the case if private marginal utility is declining in income, or if the government attaches more weight in terms of welfare to individuals with lower utility. Thus, where some other fields of study might turn to a subjective concept of ‘fairness’, welfare economics is only concerned with optimisation of social welfare. It is up to the politicians to state clearly the social preferences and the assigned weights to (classes of) individuals’ utility that arise from these preferences (Jacobs, 2013). In practise, most governments do attach more weight to individuals with lower utility, so that income redistribution becomes a definite goal also from a welfare-economics perspective.

The first theorem of welfare economics states that markets are efficient. Failures of the markets can be corrected by government action, in order to reduce social costs. The second theorem states that redistribution is possible without any social cost. The logic behind this theorem is the following: Individuals differ only in their earning ability and their initial endowment. It is possible to identify these differences and levy a lump-sum tax on every individual, dependent on their qualities. As there is no way to avoid this tax or adapt to it in any way, it is not distorting economic behaviour. This is the first best solution.

However, unfortunately this second theorem does not hold in our society, due to information asymmetry between the government and the private sector. The earning ability of individuals is private information and the government cannot verify this in any direct manner (Mirrlees, 1971). The government is restricted in the targets of its taxing instruments to verifiable behaviours of individuals, such as labour earnings, consumption expenditures and capital incomes. These are second-best solutions. The outcome of this structure is that high-ability individuals are incentivised to mimic low-ability individuals, in order to enjoy the more favourable tax treatment. This takes the form of an efficiency cost, since high-ability individuals have less incentive to work, save, start an enterprise and invest in human capital. Thus, taxation forms a wedge between the benefits of an economic activity for society and the benefits for the individual. The result is a trade-off between equity benefits and efficiency costs of the tax.
	
Next to the vertical equity concerns of the government related to the redistribution of high-ability to low-ability individuals, there is also the valued concept of horizontal equity. Horizontal equity implies that a government does not discriminate between individuals that are equal in terms of ‘relevant’ characteristics. However, some characteristics that may be relevant cannot be used in government policy. It is for example not generally accepted for the government to discriminate between race, age and gender. Welfare economics on the other hand, states that all the characteristics that are correlated with ability should be included in the tax policy (Akerlof, 1978). 

Concluding, the theory of optimal taxation has some implications when it comes to evaluating a capital income tax or a capital gains tax. To commence, in order for the tool to be appropriate, it should increase social welfare. One way to do this is by targeting high-ability individuals, and thus adding towards vertical equity. Another way is to decrease efficiency costs by countering existing distortions. Imposing a taxing tool may induce efficiency costs of its own. In the case of a capital income tax, savings behaviour might be distorted. In order for the tool to be appropriate, the social gains should weigh up against the efficiency costs incurred, so in the end the social welfare increases. 
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Chapter two - Capital income taxation around the globe
First, in order to further explain the relevance of this paper, I will sketch the international context of capital taxation. Countries differ in their approach when it comes to capital taxation. Michelle Harding (2013) provides an elaborate overview of how the OECD countries approach capital taxation. She presents an analysis based on three pillars, these being: ‘dividend income, interest income and capital gains on shares and real property’. Further, data in this section also stems from a report on taxation trends by the European Commission (2015). 

In almost all countries dividend is taxed, with a few exceptions such as Hong Kong and Iran[footnoteRef:2] and the Netherlands, which is a special case that will be discussed later in this chapter. The dividend tax rates vary amongst OECD countries. For example, the personal tax payable ranges from 5 and 6.3 percent respectively in New Zealand and Japan, to 31.5 percent in Switzerland and Denmark. Besides, some countries levy a withholding, such as Germany does at a rate of 18.4 percent, and the Netherlands does at a rate of 15 percent. However, one must take note that tax also has to be paid at the corporate level, which has an influence on the taxable income to shareholders.[footnoteRef:3]  [2:  (van Roy, 1980)]  [3:  The corporate tax rates vary from 8.5 percent in Belgium to 39 percent in the United states. ] 


Interest, the income from savings capital, is taxed in most OECD countries. Rates vary from a withholding of 10 percent in Luxembourg, to a personal rate of 50 percent in the UK. The revenues that flow from both interest and dividend taxes also vary. For example, in Germany the withholdings of dividend and interest yield revenues of 17.4 billion and 7 billion[footnoteRef:4] respectively (1.7 percent and 0.7 per cent of total tax revenue). Luxembourg on the other hand, receives a mere 64 million euros in taxes on interest (0.3 percent of total tax revenue) (OECD). [4:  Interest withholding on personal and corporate level combined.] 



 


Table 1: Capital gains tax treatment and combined statutory rates of OECD countries.
	Country
	Treatment of capital gains
	Combined statutory rate (2012)
	Gains taxed at the personal level

	Australia
	Partial inclusion
	46%
	Yes

	Austria
	Final withholding
	44%
	No

	Belgium
	Allowance of corporate equity
	8%
	No

	Canada
	Partial inclusion
	44%
	Yes

	Chile
	No taxation (w/ holding period)
	20%
	No

	Czech Republic
	No taxation (w/ holding period)
	19%
	No

	Denmark
	Classical
	57%
	Yes

	Estonia
	Classical
	38%
	Yes

	Finland
	Classical (w/ holding period)
	49%
	Yes

	France
	Separate taxation
	60%
	Yes

	Germany
	Final withholding
	49%
	No

	Greece
	No taxation
	20%
	No

	Hungary
	No taxation (w/ holding period)
	19%
	No

	Iceland
	Classical
	36%
	Yes

	Ireland
	Separate taxation
	55%
	Yes

	Israel
	Partial inclusion (w/ inflation adjustment)
	40%
	Yes

	Italy (new equity)
	Allowance of corporate equity
	26%
	No

	Italy (old equity)
	Separate taxation
	42%
	Yes

	Japan
	Separate taxation
	43%
	Yes

	Korea
	No taxation
	24%
	No

	Luxembourg
	No taxation (w/ holding period)
	29%
	No

	Mexico
	No taxation
	30%
	No

	Netherlands
	Included in the wealth tax of 'box 3'
	0%
	No

	New Zealand
	No taxation
	28%
	No

	Norway
	Rate of return allowance
	40%
	Yes

	Poland
	Separate taxation
	34%
	Yes

	Portugal
	Final withholding
	49%
	No

	Slovak Republic
	Classical
	34%
	Yes

	Slovenia
	Separate taxation
	22%
	Yes

	Spain
	Classical
	49%
	Yes

	Sweden
	Classical
	48%
	Yes

	Switzerland
	No taxation (differs per canton)
	21%
	No

	Turkey
	No taxation (w/ holding period)
	20%
	No

	United Kingdom
	Separate taxation
	45%
	Yes

	United States
	Separate taxation (w/ holding period)
	52%
	Yes





Many countries tax capital gains, whilst others do not. The table 1 shows the different rates of capital gains tax on shares for each member country of the OECD, along with the type of tax treatment of capital gains. These rates concern the combined statutory rates, including both the corporate and individual levels of taxation for shares, and only the individual level for property.[footnoteRef:5] [5:  Note that for the numbers on capital gains tax by Harding, the impact of the holding period on the tax rate paid is not considered.] 


Combined statutory rates on capital gains from shares range from 8 percent in Belgium, to 60 percent in France. Many countries do not tax capital gains from long-held property; the own home is often exempt from capital gains. The highest combined statutory tax rate on property stems from Denmark (45.5 percent).

Considering capital gains on shares, the classical structure takes the pre-tax corporate profit, from which respectively the corporate tax and personal tax are deducted in order to obtain the post tax shareholder income. For some countries imputation, dividend credits and withholdings play a role. Some countries do not tax capital gains on shares at the personal level, such as Greece, Switzerland, New Zealand, Korea and Belgium. Others, such as Australia and Canada, use a system of partial inclusion, in which the capital gains tax is levied only on a certain proportion of the income. Israel adjusts for inflation when it comes to capital gains on shares. Norway maintains a ‘Rate Of Return’ allowance, reducing the amount of capital gains tax paid by a certain allowance rate. This way Norway taxes only the ‘premium’ amount, which exceeds the allowance rate. The amount to be paid in capital gains tax cannot be below zero by means of this measure. Belgium (and Italy for new equity only) has a similar approach, named allowance of corporate equity. The allowance approximates the risk-free return on equity, and thus aims towards a structure that only taxes the premium on risk. In some countries, such as the Scandinavian ones, capital gains taxation is included in a capital income tax within a system of dual taxation, whilst in other countries there is a separate tax for capital gains.

The combined statutory rate is positive even for the countries that are stated to have ‘no taxation’. The reason for this is that even though capital gains are not taxed at the personal level, on the corporate level there is still a tax to pay. Separate taxation simply refers to the fact that capital gain income is not included with other income in a base on which it is taxed. 

Capital gains on property are only taxed at the individual level. Many countries do not tax capital gains from property. Canada and Sweden use partial inclusion, as do Australia and Korea (albeit with a holding period test). As Harding explains: a ‘holding period test reduces or eliminates taxation of capital gains on an asset that has been held for longer than a certain period. The length and nature of these tests differ considerably between countries.’. Holding period test also apply to capital gains on shares in several countries. Some countries, such as Israel and Spain, adjust for inflation when it comes to capital gains on property.

All but five OECD member states levy tax on the nominal amount of capital gain. Four countries tax the real amount of capital gains, by adjusting the acquisition price for inflation during the holding period.[footnoteRef:6] Denmark allows for an amount of DKK 10.000 in maintenance and improvement costs per year of ownership. [6:  Mexico, Chile, Israel and Portugal] 


The Netherlands is the odd one out. Effectively, it has not been tax capital income at all since the tax reform of 2001. Before that, capital income was included in the general tax base and taxed progressively. Capital gains have always been exempt of taxation in the Netherlands. Since the tax reform of 2001, all assets (besides housing and pension wealth) have been subject to a wealth tax of 1.2 percent. An amount of about €20.000-25.000 is tax exempt, and the wealth tax that had been used prior to the tax reform is abolished. The Dutch government assumes all assets yield a nominal return of 4 percent, and tax this ‘presumptive return’ at a rate of 30 percent. This leads to a wealth tax of 1.2 percent (Kamerstuk, 2005). A wealth tax is regressive and procyclical, as average taxes are lower when the economy is thriving and higher when the economy is stagnating.

The rest of this paper evaluates capital income and capital gains taxes in terms of their impact on social welfare.
[bookmark: _Toc331345787]Chapter three – The effects of capital income taxation on savings behaviour
This section contains a positive analysis of the effects of capital income taxation on savings. The main focus of this paper is the capital gains tax. However, it is relevant to consider the effect of all capital income taxation on savings behaviour, since taxing one form of capital income requires taxing them all, due to arbitrage opportunities.[footnoteRef:7] For example, if interest and dividends are taxed whilst capital gains are not, individuals will convert their savings into untaxed capital gains, leading to a reduction in social welfare. Thus, the effect of capital income taxation in general on savings behaviour is analysed. [7:  (OECD, 2006)] 


There are various ways in which capital income taxation influences savings behaviour of households. The studies that research these effects are both theoretical and empirical in nature.[footnoteRef:8]  [8:  See i.a. (Sandmo, 1985; 1970;Attanasio & Weber, 2010; Hungerford, 2010)] 

[bookmark: _Toc331344937][bookmark: _Toc331345788]Theory
Agnar Sandmo (1985) presents a two-period theoretical model of consumption with exogenous labour income each period and interest rate r. Thus, savings S in period one allow for an extra consumption of S(1+r) in period two.[footnoteRef:9] What follows is a linear intertemporal budget constraint. In the case of perfect markets an income tax on interest income induces a substitution effect in favour of present versus future consumption. The tax reduces the amount of interest on savings and allows for the offsetting of interest on borrowings, which makes saving less attractive. Hence, present consumption is favoured over future consumption. Besides the substitution effect of a tax on capital income there is also an income effect: When the interest rate is higher an individual might save less and still be able to consume more in both present and future. Thus, a tax that lowers the interest rate may encourage savings through the inverse of this effect. [9:  The opposite goes for when S is negative (borrowings)] 


Imperfect markets restrict households by the difference between the borrowing and lending rates, due to the transaction costs of credit institutions. The result is that households borrow at a higher rate than at which they lend, whilst the tax remains symmetrical for capital gains and losses. 

Another feature of imperfect markets is the existence of credit rationing. Credit rationing arises when the banks set an interest rate at which the loan demand exceeds the loan supply. Usually in economics when demand exceeds supply, market mechanisms drive up the price and supply increases or demand decreases until the market is in equilibrium. However in the case of credit rationing, the market is in equilibrium. This paradox finds its origin in two characteristics of the interest rate. On the one hand, the interest rate functions as a screening device: borrowers that are willing to pay a higher rate may be more of a liability, since they perceive their chances of repaying to be low. On the other hand, the interest rate functions as an incentive: a higher interest rate stimulates risk-taking by firms (Stiglitz & Weiss, 1981). Banks want to attract low-risk borrowers, in order to avoid uncertainty about interest payments and loan repayments. Thus, banks set a lower interest rate in order to target low-risk borrowers on the one hand and to suppress risk-taking on the other. The outcome may very well be an excess demand of loans. In terms of the Sandmo model, this limits the amount of second period income an individual can allocate towards first period consumption through borrowing.

The asymmetrical structure of borrowing and lending rates as well as credit rationing leads to a kink in the intertemporal budget constraint of the model that Sandmo presents. Therefore, a change in the interest rate is less likely to induce a substitution effect. Hence, there are lower substitution effects in the case of imperfect markets than in the case of perfect markets. 

Further, Sandmo introduces uncertainty into his model. If the interest rate received in the model is uncertain, the positive substitution effect of the tax on present consumption becomes somewhat ambiguous. The reasoning behind this is that the tax on interest not only reduces the expected value of the interest rate. It also reduces the variance of the distribution, and the reduced riskiness is likely to have a negative substitution effect, as Sandmo has shown in previous research (1970). 

The theory regarding interest rates thus states that there is a substitution effect and an income effect. The substitution effect appears in reduced form in the case of imperfect markets and uncertainty. Furthermore, wealth effects reinforce the substitution effect (Summers, 1981). Considering that the substitution effect outweighs the income effect the result of a tax on capital would be a decrease in savings.
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Empirical studies on interest rates and savings often make use of the Euler equation in modelling, in order to obtain the elasticity of intertemporal substitution of consumption. This is an important variable for policy considerations, as it puts a number on the substitution effect that interest changes have on savings behaviour (Attanasio & Weber, 2010). 

One of the first and influential studies on the relation between the interest rate and savings was by Wright (1969). He found a negative substitution effect of the rate of interest on present consumption. For example, the study stated implicitly that at an interest rate of 5 percent, an increase in tax on interest rate of one percentage point would lead to an increase in savings of 0.75 percent. Another study by Blinder (1975), which also took the distribution of income into account, found an effect with the same sign but only one tenth the magnitude. 

Attanasio and Weber (1993;1995) present empirical evidence using cohort data from the US and the UK. They find an elasticity of intertemporal substitution of around 0.8, focusing on the cohorts of individuals, which are least likely to be liquidity constrained. More recently, Scholz, Seshadri & Khitatrakun (2006) research the ability of the life-cycle model of predicting wealth holdings. They show that their model fits best with an elasticity of intertemporal substitution equal to 0.67. Also, Engelhardt & Kumar (2007) look at the differences in matching rates of employers retirement plans and the effects on participation. In doing so, they obtain a point estimate of the elasticity of intertemporal substitution at a level of 0.74. 

The implication of a high elasticity of intertemporal substitution is that a change in the interest rate has a high effect on the amount of savings. A decrease in the interest rate –or an increase in the tax rate on interest- decreases the amount of savings. Attanasio & Wakefield (2008) perform simulations of a life-cycle model, using empirical parameters, to point out the importance of the elasticity of intertemporal substitution in determining the magnitude of the effect of interest rate changes on savings. They present the effects of a 25 percent increase in interest rate (from 2 percent to 2.5 percent) on average change in asset holding for different elasticities of intertemporal substitution over lifetime. The results show that the magnitude of the interest rate effect is considerably larger when the elasticity of intertemporal substitution equals 1 (at age 45 the interest rate increase induces an increase in average asset holding of nearly 1.5%) than when the elasticity of intertemporal substitution equals 0.25 ( at age 45 the interest rate increase has almost zero effect on average asset holding). This finding enforces previously referenced articles as empirical evidence that changes in the interest rate induce a substitution effect. From this it is drawn that a tax on the interest rate has a negative influence on savings.

However, not everyone is supportive of the theory and epirics stated above. Hungerford (2010) is critical of the life-cycle model though in his piece on the economic effects of capital gains taxation. He states the assumptions on the rationality and far-sighted decision making of individuals do not hold in practise, as many individuals use simple rules of thumb and target levels of wealth. 

[bookmark: _Toc331344939][bookmark: _Toc331345790]Conclusion 
Concluding, theoretical modelling makes it tempting to say that the combined substitution and income effects of changes in interest rate on savings lean towards a negative sign. Although some assumptions have to be made, the empirical evidence shows that the substitution effect is prevalent and thus capital income taxation has a negative influence on savings. 
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Chapter four - the effect of capital gains taxation on portfolio behaviour & risk taking
Taxation influences portfolio behaviour and risk taking. In this chapter a positive analysis is presented of the theory behind these effects of taxation. The associated empirics will be presented in chapter six.

A common approach of analysing of the effect of taxation on portfolio behaviour takes the perspective of risk taking by investors. The traditional view is that due to a lower expected rate of return, a tax reduces risk taking. However, besides lowering the expected return, a capital gains tax also makes the government share in the risk. Loss offset provisions allow for the writing off of losses against other taxable income. The result is that individuals may increase risk taking, to enjoy the benefits of this loss sharing by the government. 

Sandmo explains by means of a theoretical model with two assets[footnoteRef:10] that without knowing the risk preferences of the investor it is possible to predict the response to taxation. Individuals are able to avoid changes in their final wealth due to the capital gains tax by increasing their holding of the risky asset and decreasing the other holding. The risk subsidization outweighs the lower expected return by taxation in this case. Thus theoretically, an increase in capital gains tax provides a bigger opportunity for risk sharing by the government on the one hand, and a lower expected return on the other hand. This causes individuals to increase their holdings in risky assets with respect to safe assets. [10:  A safe asset money, with a return of zero, and a risky asset, with a return of a] 


Following the theory, we observe that the limiting of loss offset on capital gains by the government leads to a decrease in the risk sharing. The asymmetric treatment of capital gains and losses limits the extent to which investors are able to reduces their losses through offsetting, whilst the expected rate of return on gains is lowered by the capital gains tax. This lowers the incentive for investors to increase their holding positions in risky assets. Moreover, it discourages investment altogether, since the expected rate of return is lower, and there is little to compensate for this fact. 

Another effect of taxing capital gains on portfolio behaviour arises when the tax level is zero. Exempting capital gains from taxation -whilst taxing other forms of investment at positive rates- may create distortions in portfolio investment decisions of households. They are likely to favour assets that generate capital gains, which are tax-exempt, over other forms of investment, which require a tax fee. As capital gains are usually more risky than other assets, a zero tax on capital gains would imply a distortion that encourages risk taking. (OECD, 2006)

[bookmark: _Toc331344941][bookmark: _Toc331345792]The taxing of excess returns to risk
Auerbach (2009) in his ‘Notes on Taxation and Risk Taking” evaluates some research on the taxation of excess returns to risk taking. Some economists have suggested that distortions capital income taxes stem from the taxation of the risk-free rate of return. [footnoteRef:11]  Moreover, they state that the taxation of excess returns imposes no burden on taxpayers and has no effect on risk taking, under several assumptions.  [11:  (Gordon, 1985; Weisbach, 2004; Warren, 1996; Kaplow, 1994)] 


First, investment portfolios must be scalable, in order for the investor to be able to adapt to the tax. The intuition behind the taxing of excess returns is the following: imagine a world with two assets, a safe and a risky one. The difference between these assets’ returns is the excess return on the risky asset. Take a tax t on this excess return. Now, an investor can counter the direct effects of this tax on his portfolio risk and direct return, by scaling up the risky asset position by a factor 1/(1-t) and reducing the position in the safe asset by an equal amount. However, this can only be accomplished if all investment portfolios are scalable. As a response to government tax policy, investors should be able to buy and sell the risky and safe asset in order to return to their preferred risk-return trade-off. Regarding liquid assets that are traded in established markets this assumption is fairly reasonable. For other assets, such as family businesses, the assumption is not that reasonable.

Then, the tax system must be symmetric, in order for the taxation of excess returns to work out. The tax rate for negative excess returns should be the same as for positive excess returns. If the tax rate is high for positive excess returns and low for negative excess returns, an investor cannot counter the impact of the tax on risk and return by changing the holdings of safe and risky assets. The government in this case does not share in the losses but does profit from the gains. The result is that the impact of the policy is not neutral towards investors. Investors in this case will more easily refrain from buying risky assets. The limiting of loss offsets is an example of an asymmetric structure. 

Furthermore, Market participation is assumed to be complete. The concept of taxing excess returns only works if all individuals are able to enter in transactions in order to offset risk that has been redistributed by the government. The issue regarding this assumption is that not all individuals are investors that participate in equity markets. Therefore, individuals do not offset the redistributed risk and thus a distortion arises.
 
Moreover, combining the assumptions about scalable portfolios and market participation, we arrive to a more general assumption, which states that private markets must pool risk efficiently. With private markets pooling risk efficiently, there is no more idiosyncratic risk. However, if there is limited trading of assets or market participation, an opportunity arises for the government to improve diversification by means of its tax collection system. The reasoning behind this is the same as in insurance companies: pooling risk otherwise borne by individuals. It is important to note though, that there are limits to diversification by the government via this mechanism. 
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In the present situation in most countries with a capital gains tax, gains are taxed on realisation. The lock-in effect arises when individuals defer the tax liability on accrued gains by holding on to appreciated assets instead of realising them. Auerbach (1991) explains the principle in a simple two-period model: Consider an investor in possession of assets with accrued gains g at a given time. The investor has two options. One, he realises the gain and pays a tax of t, giving him 1+g(1-t) to reinvest against a certain return i on a new investment. In this case of reinvesting his total wealth after two periods equals Wr=[1+g(1-t)]*[ 1+i(1-t)]. Two, he holds on the asset with accrued gains for an additional return r, yielding (1+g)*(1+r), and pays a tax in the second period on the total accrued gains of t[(1+g)*(1+r)-1]. The case of holding on to the asset thus yields total wealth after two period of Wh=(1+g)*(1+r)- t[(1+g)*(1+r)-1]. As you can see from these calculations, in the case of holding on to the asset the tax on the first-period gain is deferred to the second period. If there is no interest charged on this deferred gain, investors will hold on to assets with accrued gains even when the return on these assets is lower that for reinvestments (i.e., if r<i). The larger the previously accrued gain g, the larger the deferral advantage, and thus the larger the differential between i and r should be in order for the investor to be willing to reinvest. The result is a distortion in capital allocation and inefficient portfolio selection.

Furthermore, because of the symmetrical treatment of gains and losses, opportunities for investors arise to engage in tax arbitrage and tax avoidance. These purposes are achieved by deferring realisation of gains, which represent tax liabilities, whilst realising losses immediately in order to profit optimally from the associated tax reductions. There is an incentive for investors to hold on to appreciated assets and avoid taxes for as long as possible. If capital gains realisation does not take place at death, this process could persist across generations.

In order to counter arbitrage, many tax systems limit the possibilities to offset losses. This makes it harder to consistently engage in tax arbitrage, and thus decreases lock-in. However, limiting loss offsets violates Auerbach’s assumption of a symmetric tax system. As a result, investor behaviour is distorted away from risky assets, as they are more likely to produce losses.
[bookmark: _Toc331344943][bookmark: _Toc331345794]Government revenue
Arthur Laffer indicated that a decrease in the marginal tax on capital gains could cause an increase in government revenue through an increase of realizations. This makes sense if one writes “revenue, R, as the product of the tax rate on realized gains, Tcg, and the tax base, which equals realized gains: R=Tcg* REALIZATIONS” (Poterba, 2002). The condition for the “Laffer effect” is [dR/dTcg]<0. Thus, his theory implies that a lower marginal rate on capital gains reduces lock-in effect and increases realisations. This, in turn, increases government revenue. The drawback to the theory is that it only considers the effect of a change in the marginal capital gains tax rate on current realisations and government revenue, whilst it is also possible that the tax rate influences future realisations and revenue. Moreover, the change in the tax rate could have other effects in the tax system. The increased realisations may just be the converting of other income to capital gains, in order to benefit from lower tax rates.
[bookmark: _Toc331344944][bookmark: _Toc331345795]Entrepreneurial risk taking
Also, a capital gains tax reduces the reward for entrepreneurial risk taking, by cutting directly into their margin of profit. This reduces the amount of entrepreneurs and investors supporting them. Poterba (1989) laid some theoretical groundwork for investigating the relation between capital gains taxes and entrepreneurship. He pointed out that entrepreneurs compare compensation from established firms with capital gains compensation at start-ups, concluding that a decreased capital gains tax rate would stimulate more high-quality people to engage in entrepreneurial activity and increase the demand for venture capital. 
[bookmark: _Toc331344945][bookmark: _Toc331345796]Taxing on accrual
Taxing capital gains on accrual presents a solution to the lock-in problem, and hence to the associated distortions in capital allocation and inefficient portfolio selection. As there is no need for limiting loss offsets the assumption of symmetric taxation holds and the arbitrage opportunities would also be taken away. However, taxation on accrual presents some problems of its own. First, there are certain annual taxpayer compliance costs related to accrual taxation, although this is not the biggest issue. Moreover, valuation problems arise regarding assets that difficult to value until the moment that they sold. Also, liquidity constraints play a role for individuals that have to pay the accruing taxes. When the taxes concern indivisible assets, liquidity constrained individuals may be forced to sell prematurely in order to be able to pay.
[bookmark: _Toc331344946][bookmark: _Toc331345797]A retrospective capital gains tax
Auerbach (1991) proposes another system of taxation, which he calls a retrospective capital gains tax. As the name implies, this system does tax capital gains on realization. However, it mimics an accrual tax on an ex ante base. This means that at each moment in time, an investor is indifferent between an increase in the retrospective tax and accrual taxation of additional income. Therefore, lock-in effects are avoided. In most of the present systems of taxing capital gains on realisation, the rate of taxation depends on the magnitude of the asset’s previous unrealised gains. An accrual tax is not distortionary, because it taxes additional income at a rate that is not dependent on unrealised appreciation or the holding period. Auerbach calls this “holding-period neutrality”. Vickrey (1939), a predecessor of Auerbach, was the first to devise a realisation-based tax system that satisfies the holding-period neutrality requirement. The system states that at any point in time, the realisation-tax liability increases two variables: 1) The interest on the unpaid liability and 2) the additional tax on the asset based on the accrued gain. Thus, the investor has to pay interest on the accrued gains and the after-tax return on assets decreases and lock-in is eliminated. However, for this system it is necessary to know the pattern of accrual, whilst this information is not always at hand. Auerbach solves this problem by relying on efficient capital markets, and stating that the investor’s certainty-equivalent value of the accrued gain equals the before-tax opportunity cost, which is the the risk-free rate of return. Now, in Auerbach’s system the realisation-tax liability is based on 1) the interest on the unpaid liability, 2) the additional tax on the asset based on a return equal to the risk-free rate, and 3) a tax on the excess return with a rate that increases from 0 to 1 as the time approaches infinity. In essence, the only difference between his system and Vickrey’s is the taxation of excess returns to risk. As we derived earlier in this chapter, this should not impose any distortions. Thus, Auerbach has devised a system of taxation of capital gains on a realisations basis that satisfies holding period neutrality. Moreover, the system has weak informational requirements, as it uses only the market interest rate and marginal tax rate, and not the pattern of accrued gains on an asset. On the other hand, a drawback to the system is that it mimics accrual taxation on an ex-ante base, whilst on an ex post basis the tax liabilities are not equal. This means that if investors obtain huge gains, the effective tax rate is lower than under a system of accrual taxation, and if investors incur huge losses, the effective tax rate is higher. Menoncin & Panteghini (2009) show, using a continuous-time model with stochastic interest rates, that ex-ante holding-period neutrality is satisfied even in a more realistic framework, where the risk-free interest rate and risky asset returns are correlated. However, they also show that for the ex post holding-period neutrality to hold as well, the informational requirements increase severely. 

[bookmark: _Toc331344947][bookmark: _Toc331345798]Conclusion
Concluding, the theory points to several aspects regarding the effects of a capital gains tax on portfolio behaviour and risk taking. On the one hand, a lower after-tax expected rate of return induces a decrease in risk taking. On the other hand, the risk sharing by the government associated with the tax stimulates risk taking. Auerbach and several other economists have presented the view that the taxation of excess returns to risk is not distortionary, under several assumptions. First, they require scalable portfolios. Then, the treatment of profits and losses should be symmetric. Further, market participation should be complete and finally private markets should pool risk efficiently. Violations of these assumptions lead to distortions. 

In the present situation in most countries, capital gains are taxed on realisation without any interest charged on accrued gains and with limited loss offsets. This leads to a lock-in effect. Individuals defer the tax liability on accrued gains by holding on to appreciated assets, whilst realising losses immediately. The result is a distortion in capital allocation and inefficient portfolio selection. The arbitrage activities allow individuals to avoid a proportion of taxes. If capital gains realisation does not take place at death, this process could persist across generations. Besides, as Laffer indicated, a decrease in the marginal tax on capital gains could cause an increase in government revenue through a reduced lock-in effect, and hence an increase of realizations. Further, a capital gains tax influences the decision of individuals to engage in entrepreneurial activity. 

Capital gains taxation on accrual could solve the lock in problem. However, accrual taxation brings along issues regarding liquidity and asset valuation. Auerbach proposes a retrospective capital gains tax that taxes on realisation, but mimics an accrual tax on an ex ante basis. Interest is imputed on the accrued gains and lock-in is avoided. A drawback to his tax system is that on an ex-post basis, the equivalence does not hold, and effective rates differ between retrospective and accrual taxation.

Before the empirics and implications regarding the arguments in this chapter are presented in chapter six and the concluding remarks, chapter five will treat the theory and empirics in the arguments that plead for capital income taxation.
[bookmark: _Toc331345799]
Chapter five – Arguments for capital income taxation
In the beginning of this paper the capital gains tax has been introduced, along with several approaches in OECD countries to levying one. Then, chapter three showed in a positive analysis that capital taxation presents distortions in savings behaviour. These distortions are unwanted from a perspective of optimal taxation. However, there is a range of arguments for capital taxation, regarding its power to improve social welfare through efficiency and equity. The arguments are presented in this chapter. This chapter focuses on capital income taxation in general. As stated in chapter 3, it should be noted that arguments for capital taxation in general are important for the evaluation of a capital gains tax, as arbitrage opportunities arise, when there is a difference in the tax treatment of several forms of capital income. Per argument, the theoretical and empirical literature is reviewed. Furthermore, in a table the empirical evidence is summed up with a brief description of the data/sample, the variables and model(s) used and the results. 

[bookmark: _Toc331344948][bookmark: _Toc331345800]The Atkinson-Stiglitz theorem and Chamley & Judd
According to the theorem derived by Atkinson & Stiglitz (1976), taxing income from capital is unnecessary and distorting. In a two-period model they investigate the effects of direct versus indirect taxation, where capital taxation can be viewed as the latter.  They state that both means of taxation have distortionary effects. However, according to the model, optimal taxation can be achieved using just a non-linear income tax. Imposing capital taxation would only unnecessarily distort savings behaviour of individuals. Considering the associated cost in terms of social welfare this is something that should be avoided. 

The key to the failure of this argument lies in the assumptions of the research. It assumes separability in households’ utility functions between leisure and consumption, as well as equal sub-utility functions for consumption amongst households. This implies that the propensity to save does not vary with labour supply. However, the opposite is true. Empirical evidence shows us that the labour supply does vary with households’ propensity to save. This means that a tax on capital can be used to counter the distortions that are created by the tax on labour income. Jacobs & Boadway (2014) review the Atkinson-Stiglitz theorem and analyse the optimal linear commodity tax, given a non-linear income tax. Assuming commodities to be consumption levels at different dates in an intertemporal, life cycle setting, they derive that it is desirable to tax capital income if doing so stimulates labour supply. 

Chamley (1986) and Judd (1985) also claim that a capital income tax should go to zero in the long run: it causes an exponentially growing distortion on consumption further in the future. Besides, the infinite elasticity of capital supply would cause all tax levied on capital income to be passed on to the production factor labour. Hence, it would be better to directly levy taxes on labour and none at all on capital.

Jacobs and Rusu (2016) show that the results of Chamley and Judd are in essence an application of the Atkinson-Stiglitz theorem. Because of the steady-state assumption, the consumption Engel curves become linear in labour earnings: savings become a constant fraction of labour earnings.  They show that following this reasoning the long run labour supply becomes independent of savings behaviour. This is the exact assumption that Atkinson & Stiglitz make in their analysis of commodity taxation. Capital taxation should be zero, because it does not contribute in diminishing distortions from labour income taxation. This however, as stated above, is not true. Thus, this argument against capital income taxation is negated and countered by an argument for capital income taxation.
[bookmark: _Toc331344949][bookmark: _Toc331345801]Countering distortions in labour supply
Empirical evidence shows the relation between capital income and labour supply, and how it is optimal to counter distortions created by the tax on labour income with a tax on capital income.[footnoteRef:12]  [12:  (Meghir & Philips, 2010; Moffit & Wilhelm, 2000; Gordon & Kopczuk, 2014; Pirttilä & Suoniemi, 2014; Jacobs & Boadway, 2014; Conesa, Kitao, & Krueger, 2009; Erosa & Gervais, 2002)] 


Meghir and Philips (2010) discuss the effects of taxes on labour supply using various models and empirical studies. They distinguish between hours worked, the choice to have a job or not and taxable income as measurements of labour supply. The method is one of “difference-in-differences”, where variations in tax schedules over time for different individuals are used to identify tax effects. Using data on numerous reforms from the period of 1990-2010 in the UK, they provide estimates of the responsiveness in labour supply to tax incentives. They conclude that the hours worked are not particularly responsive to the financial incentives created by changes in tax for men, whilst the results show slightly higher responsiveness for married women and lone mothers. The responsiveness to incentives of the choice to have a job or not is not very strong for low educated men. For highly educated –and thus on average wealthier- men the job decision is highly unresponsive. These results are not particularly supportive of the argument of a capital income tax that stimulates labour supply, as a higher tax does not seem to incentivize labour supply. Especially the results of a low responsiveness to tax incentives for highly educated individuals is a bad sign for the argument, as the highly educated and thus wealthier receive the greatest part of the capital income.[footnoteRef:13] [13:  (Slemrod, 2000)] 


An empirically study focusing specifically on the wealthy regarding effect of taxation on labour supply is performed by Moffit & Wilhelm (2000). The methodology is similar to the study by Meghir and Philips, using US panel data on high-income men from the 1983 and 1989 Survey of Consumer Finances. The 1986 tax reform, which increased the capital gains taxes, took place right in between these observations. The results imply that there is no response to the marginal wage tax rate changes in the hours worked by wealthy men. Partly, this may be explained by the fact that these men already worked long hours and that there was little room for response.

Gordon and Kopczuk (2014) empirically investigate the optimal tax base on equity and efficiency grounds using a self-derived theorem. Their data, containing various categories of variables, stems from the Panel Study of Income Dynamics of 1968-1997, 1999 and 2001. The study tries to find empirical partial correlations between earning ability and items in the tax base. As follows from this, the study mainly has an equity perspective. However, the results can be applied to the argument that a tax on capital income should be used for efficiency reasons. The empirical results show that: “those with the same labour income but higher capital income tend to have higher wage rates”. This can only be the case if the ones earning a lower capital income supply more labour. 

Pirttilä & Suoniemi (2014) research Finnish consumption data, in order to find a relation between commodity demand and hours worked. They include capital income in their model, comprised of capital gains, rental income, dividens and interest income. Data is used from the Statistics Finland’s Household Budget Survey in 2006, with a sample of 4.006 households. In the models, labour income is controlled for in a non-parametric way. They find estimates for commodity demand from a partially linear model that show a significant negative coefficient for capital income. Thus, a decrease in capital income constitutes an increase in hours worked. From a perspective of efficiency, this validates the use of a capital gains tax to counter distortions from labour income taxation.

Erosa & Gervais (2002) show that it is optimal to tax capital income in order to stimulate labour supply at a higher age. They study an overlapping generations economy. A tax on capital income serves as a tax on leisure. Conesa et al. (2009) build on these results also constructing an overlapping generations model, introducing among other factors idiosyncratic risk and type heterogeneity. The life cycle structure is key in explaining the result of a capital income tax, together with the elasticity of labour supply on capital income. They show that taxing capital income is optimal to encourage labour supply at a higher age. Their quantified results take the shape of an optimal capital and labour income tax: the optimal capital income tax rate being significant and at a level of 36 percent.

	Argument
	Empirical studies
	Data/Sample
	Variables Used
	Model
	Results

	Countering distortions in labour supply

	Meghir and Philips (2010)
	1990-2010, UK data 
	To have a job or not – hours worked – capital gains tax rate
	Difference-in-differences
	Low response in hours worked for men, slightly more for married women and lone mothers. Job decision not very responsive to tax changes.

	
	Moffit & Wilhelm (2000)
	Survey of Consumer Finances 1983, 1989 (tax reform occurred in1986)
	Marginal wage tax rate – annual hours worked – taxable/total income
	Difference-in-differences
	Adjusted gross income elasticity of 2, but elasticity for hours worked of 0.2 for middle income and zero for rich individuals 

	
	Gordon and Kopczuk (2014)
	Panel Study of Income Dynamics 1968-1997, 1999, 2001
	Earning ability – items in the tax base
	Semiparametric Regression analysis
	Those with the same labour income but higher capital income tend to have higher wage rates

	
	Pirttilä & Suoniemi (2014)
	Statistics Finland’s Household Budget Survey 2006, sample size 4.006
	Joint hours worked of a couple – commodity demands (various, among which capital income) – several control variables
	Semiparametric Regression analysis
	Coefficient of capital income=      -0.07 with significance at the 99% confidence level

	
	Erosa & Gervais (2002)
	Simulated data from a paper by Auerbach, Kotlikoff and Skinner
	Labour supply – labour tax rate – productivity – capital income – and more
	Life-cycle growth model
	If an tax that varies with age is not feasible, a nonzero tax on capital income is optimal

	
	Conesa et al. (2009)
	Data from various articles by others. Some assumed values.
	Capital income – labour supply – idiosyncratic risk – type heterogeneity – productivity – and more
	Overlapping Generations Model
	Optimal capital income tax rate= 36%, the value is significant 



[bookmark: _Toc331344950][bookmark: _Toc331345802]Arbitrage and income shifting
The first argument for capital income taxation concerns arbitrage and income shifting. An increased capital income tax rate has an income and a substitution effect on savings behaviour, as explained in chapter 3. The theory behind income shifting implies that when a tax increases on one base of income, taxpaying entities will try to shift their income to other –lower taxed- bases of income. A tax on labour income works distortionary, since individuals convert their income into capital income, which is taxed at a low level, if they are realised at all (and not postponed for an indefinite period). Thus, tax revenue is lost due to the shifting activity. It is mostly the wealthy that engage in the practice of income shifting; On the one hand they have the means to do so, and on the other hand they can afford to postpone profits. Therefore, not only from an efficiency perspective, but also from an equity perspective it is desirable to tax capital income, in order to counter distortions that arise due to arbitrage between labour and capital income. Gordon and MacKie-Mason (1994) prove theoretically that it is sensible to have corporate taxes as a backstop to labour taxes. Moreover, Christiansen and Tuomala (2008) stress that a capital income tax is optimal to counter distortionary effects on labour.
Empirical evidence shows that arbitrage and income shifting is an important factor. Gordon & Slemrod (1998) present evidence in their paper based on time-series regression analyses that a relative increase in corporate tax rates with respect to personal tax rates leads to a decrease in reported corporate income and an increase in reported personal income. Using US data from 1965 onwards they find estimates that a ‘one point increase in the tax differential raises reported personal labour income by 3.2 percent, and results in a fall of the reported corporate rate of return of 0.147 percent.’ Both estimates are highly significant.  Although the results are straightforward, it should be noted that their evidence is only indirect, and that a more definite way to observe income shifting would be to use research firm changes and employer income receipts following a tax change. De Mooij and Nicodème (2008) also present empirical evidence on the relation between taxation and income shifting. Using a similar method, they analyse data from 17 countries over six years, and their estimates imply that a one-percentage point increase of the personal income tax rate, relative to the corporate rate, leads to a one percent increase in the share of companies taxed at the corporate income tax.

In a review of the Finnish Tax Reform of 1993 Pirttilä & Selin (2011) analyse the impact of a change in the capital income tax on overall taxable income and relative shares of capital income and labour income, using data at the individual level from 1992 and 1995. Labour income is taxed progressively and income from capital (including interest, dividends, capital gains) is taxed at a flat rate. The tax reform reduced the marginal rates on capital income for some taxpayers. The theory suggests a reaction to this would be income shifting from labour income to capital income. The regression analysis provides some interesting results. For employees the reform does not lead to an increase in capital income, whilst for self-emplyed the reform lead a significant increase in capital income. This is a plausible difference: as it is easier for the self-employed to manipulate the tax base. Thus, the result could be induced by income shifting. However, they did not find a drop in labour income for the self-employed with respect to employees that was statistically significant. A possible explanation is that in the period prior to the tax change, the self employed tended to allocate less wages to themselves –which are taxed at a high and progressive rate- and invest more in their businesses. These investments lead to a stock of unrealised capital gains, which formed a potential source of future income. Then, when the tax reform had made it more profitable to realise those capital gains, they decided to do so. By this reasoning, there would have to be no explicit drop in taxable labour income after the tax reform to validate the argument that income shifting had been apparent. The trouble with this reasoning is that it is difficult to directly prove it empirically. As Reis states concludes her theoretical analysis of entrepreneurial labour an capital taxation: ‘When entrepreneurs work in their own business, it is hard to disentangle which part of the firm’s profits is due to their effort and which is a pure return on capital.’ This statement illustrates the fact that there is a fine line between return on capital and return on labour for the self-employed. Thus, there is a high probability of arbitrage.

Hungerford (2012) provides an analysis of tax rates in the United States since 1945. He shows a positive relation between the top levels of capital gains tax and the labour share of national income. An explanation for this relation is that when the capital gains tax rate is higher, income from capital is shifted towards the labour base, as the tax burden is relatively lower here. Although this is no direct evidence, it is probable that a capital gains tax could be used to counter arbitrage in labour income taxes. 

	Argument
	Empirical studies
	Data/Sample
	Variables Used
	Model
	Results

	Arbitrage and income shifting

	Gordon & Slemrod (1998)
	SOI Corporation Income, Statisticss of income, 1955-1993, Pechman (1987), Statistics of Income Division of the IRS: Individual Model File, public-use tax returns
	Tax differential labour income capital income – reported labour income – reported corporate rate of return
	Time-series regression analyses
	‘A one point increase in the tax differential raises reported personal labour income by 3.2%, and results in a fall of the reported corporate rate of return of 0.147%

	
	De Mooij and Nicodème (2008)
	Eurostat 1997-2003, 17 european countries, 60 sectors
	Difference in taxes – degree of incorporporation of active firms
	Time-series regression analyses
	a one-percentage point increase of the personal income tax rate, relative to the corporate rate, leads to a one percent increase in the share of companies taxed at the CIT. Significant at 99% confidence level.

	
	Pirttilä & Selin (2011)
	Income Distribution Survey, individual level data from Finland in 1992 and 1995 (before and after Finnish Tax Reform of 1993)
	Marginal tax rate on capital income – total taxable income – relative share of labour income/capital income in total income.
	Two-stage-least-squares regression
	Reduced marginal tax rates are correlated with an increase capital income for self-employed, but not for employees. Share of labour income did not drop for self-employed with respect to employees.

	
	Hungerford (2012)
	US, 1945-2010, IRS, National Income and Product Account tables
	Top capital gains tax rate – labour share of national income
	Regression analysis
	Significant positive relation between top capital gains tax rate and labour share of national income.



[bookmark: _Toc331344951][bookmark: _Toc331345803]Earning ability
The theory of optimal taxation prescribes that individuals with a higher talent for earning should pay more taxes. If we can distinguish between individuals with higher and lower talent for earning by taxing capital income then it is optimal to do so. There are several ways in which earning ability and capital income are positively related, which pleads for the use of a capital income tax. Below, I will review the theory and empirics regarding this argument. 

The first aspect of this argument finds its nature in savings. The idea is that conditional on income, the propensity to save is positively correlated with earning abilities. Carroll (2000) points out that it is not possible to explain the difference in savings behaviour between the rich and the poor by means of income differences alone. Besides, he states that if preference heterogeneity is ruled out, models that take the sole purpose of wealth accumulation to be the financing of future consumption are not sufficient in explaining the observed differences in savings. Hence, there must be another factor that explains why some save more than others. 

Golosov et al. (2013) construct a model that determines an optimal form of non-linear commodity taxation. In the process, they provide empirical evidence of the relation between savings preference and ability. The dataset used is from the National Longitudinal Survey of Youth, which also contains a widely-used cognitive ablility test called AFQT. Combining a standard model of intertemporal utility maximization with data on income and net worth, the authors compute a discount factor for each individual in the sample. Regressing the discount factor on the log of ability and other characteristics allows them to predict the influence of level of ability on the discount factor. Their estimates show a coefficient of 0.026 for the log of AFQT, which is highly significant (at the 1% level). Thus, if the ability increases by 20 percent, the discount factor would increase by approximately 0.47 percent. Thus, the propensity to save is larger for higher ability individuals than for lower ability individuals.[footnoteRef:14] Further on in their paper, they calculate the optimal rate of capital taxation, so as to reach the distributional goals of the government at the lowest possible efficiency costs. This shows a capital income tax can contribute to the governments equity goals. [14:  Banks & Diamond (2010) present another number of empirical papers that show this relation.] 


As Golosov et al. study how preferences change on average for individuals with different abilities, Diamond & Spinnewijn (2009) research individuals with equal abilities in terms of heterogeneity of preferences. More specifically, they look for differences in labour supply between individuals that have equal abilities. If such differences exist, the use of a labour income tax alone is not sufficient according to the principles of horizontal equity. Individuals with the same earning ability should be paying the same amount of taxes. A capital income tax could be a supplement to a labour income tax to achieve this, if the correlation between discount level and ability is sufficiently high. Diamond & Spinnewijn look at levels of education and savings propensities to find that these are related. Further, they observe that for a given skill level the earnings and savings are correlated. According tot heir theoretical analysis, this validates the taxation of savings in addition to labour income taxes. However, this study is somewhat limited due to omitted variables that affect savings and work as well as the use of education level as sole proxy for ability.[footnoteRef:15]  [15:  Ability is a continuous variable that differs within the levels of the discrete variable education, which impedes the interpretation of the correlations.] 


The previously cited article by Gordon & Kopczuk (2014) also shines some light the matter of what to include in the tax base. Among other things, the empirical work suggests that the taxation of interest should be included from an equity perspective. Using data from the PSID[footnoteRef:16] they compare wage rates with joint labour income of married couples. Taking wage rates as a proxy for ability, they find that especially amongst those with lower labour income the relationship between ability and labour income is remarkably weak. This calls for the thought of expanding the tax base to other factors such as capital income income, that might grasp ability as well. The authors construct a complicated one-period model that derives the conditions that characterize an optimal tax base, which solely depends on the earning ability of couples. As ability is not directly observable, they use other observable variables as proxies. The tax base is expressed as a function of labour income plus a vector Xh of other observable characteristics, which is multiplied by a coefficient alpha. The model derives estimates of alpha. The value of alpha represents the similarity between the current system of taxation and the optimal system. The closer the estimate of this alpha is to zero the more current law regarding the taxation of interest is consistent with the optimal level according to the model. The estimate they found for interest was 0.240, which is very close to zero compared to the other variables. This implies that taxing interest is wanted for from an equity perspective.  [16:  Mostly from 1995-2000, some from 1986-1993] 


Another piece of evidence that pleads for the use of a capital income tax is presented by Benjamin et al. (2006). In this paper, the authors have taken the previously mentioned National Longitudinal Survey of Youth[footnoteRef:17] and used linear probability models to estimate the relationship between the integrated AFQT cognitive ability scores and several dependent variables. One of the variables was the propensity to have net assets. After controlling for social background and family income, an increased score of 10 percentile points for the AFQT is related to an increase of about 1.5 percentage points in the propensity to have net assets. Thus, the propensity to have net assets increases in ability. A capital income tax targets individuals that have net assets. Individuals that have net assets are more likely to pay capital income taxes than individuals that do not, as assets generally tend to produce more gains than losses. This implies that capital income tax aims at individuals with higher ability, and therefore is wanted for from an equity perspective. However, the drawback in this argument is that the variable ‘propensity to have net assets’ does not specify any magnitude, but merely a yes or no statement. This is a rather vague expression to base policy on. Another drawback is the data sample, which contained only 14-22 year old individuals. They might have net assets now, but that does not necessarily say that they will do so later on in their careeers, when the tax on capital gain would actually have an impact. [17:  A sample of 12.686 Americans served as respondents.] 


	Argument
	Empirical studies
	Data/Sample
	Variables Used
	Model
	Results

	Earning ability

	Carroll (2000)
	Survey of Consumer Finances, 1983, 1985, 1992, 1995, several unorthodox data sources, such as forbes
	Savings propensity – income – wealth 
	Life-cycle model, dynastic model
	It is not possible to explain the difference in savings behaviour between the rich and the poor by means of income differences alone

	
	Golosov et al. (2013)
	National Longitudinal Survey of Youth
	Discount factor – AFQT score– interest rate
	Standard model of intertemporal utility maximization, Regression analysis
	A coefficient of 0.026 for the log of AFQT in explaining the discount factor,
Significant at the 99% confidence-level

	
	Diamond & Spinnewijn (2009)
	Survey of Consumer Finances, 1998, 2001, 2004
	Education level – savings propensities
	Two-period model with heterogeneity of preferences
	Education level and savings propensities are correlated, 
For a given skill level, earnings and savings are significantly correlated (95% confidence level)

	
	Gordon & Kopczuk (2014)
	Panel Study of Income Dynamics, Mostly from 1995-2000, some from 1986-1993, N=+-11.350
	Tax base – wage rates – joint labour income – interest – and more
	Generalized method of moments – OLS
	Alpha estimation for interest rate=0.240
Rsqrd=0.584


	
	Benjamin et al. (2006)
	National Longitudinal Survey of Youth, 1979
Sample of 12.686 Americans
	Propensity to have net assets – AFQT score (percentile). Controls: Social background – family income – and more
	Linear probability models
	An increased score of 10 percentile points for the AFQT is related to an increase of about 1.5 percentage points in the propensity to have net assets







[bookmark: _Toc331344952][bookmark: _Toc331345804]Inheritances
Furthermore, capital income and earning ability are related through the receiving of inheritances. Piketty (2013) devotes his book on capital in the 21st century to the distribution of wealth throughout society. Gathering and analysing empirical data on capital and inheritances, he explains that the very wealthy have an ability to earn money through the accumulation of wealth. The income generated from inherited capital is immense. However, the labour income tax is not sufficient in capturing this magnitude. Piketty and Saez provide an elaborate study on the optimal taxation of inheritances (2013). They use dynamic stochastic models to compare heterogeneous preferences for bequests and ability and derive optimal inheritance tax formulas in terms of ‘sufficient statistics’. They point to the relation between bequest preferences and ability, and using realistic parameters they derive optimal tax rates for inheritances in the range of 50%-60%. 

Piketty provides an anecdote on Liliane Bettencourt, the heiress of L’Oréal as well as the wealthiest person in France. Her reported income has never been more than 5 million a year, although she has wealth exceeding 30 billion euros. All this wealth produces capital income through for example dividends and capital gains. Much of the assets producing capital gains are concentrated among the affluent. Burman (1999) used ten-year panel data from the US to show that 3 percent of taxpayers with incomes averaging over $100.000 or more received nearly three quarters of the capital gains. Inheritances provide a significant source of income. As Piketty points out, the value of inheritance and gifts in France in 2010 amounted to about 15 percent of national income. The capital income flowing from such large sources of wealth should be taxed appropriately. 

	Argument
	Empirical studies
	Data/Sample
	Variables Used
	Model
	Results

	Inheritances

	Piketty (2013)
	Aggregate data on inheritances in France dating back to the 1800’s, self-assembled
	Annual Inheritance flow – mortality rate – share of inherited wealth – age-wealth profile – and more
	Various
	E.g. the value of inheritance and gifts in France in 2010 amounted to about 15% of national income

	
	Piketty & Saez (2013)
	Micro data from France and the US. Estimates from other studies.
	Inheritance tax rates – long run elasticities of bequests and labour supply – taxes on bequests and labour supply
	Dynamic stochastic models of 
	Realistic parameters suggest an optimal inheritance tax at a rate as high as 50%-60%

	
	Burman (1999)
	10 year panel data from the US
	Average income – amount of capital gains realised
	Unknown
	3 percent of taxpayers with incomes averaging over $100.000 or more received nearly three quarters of the capital gains



[bookmark: _Toc331344953][bookmark: _Toc331345805]Uncertainty and luck
 Moreover, individuals with higher capital income on average probably have had more luck. Thus, a capital income tax could be a proper measure to redistribute income from those with luck to those without it. As the theory on income taxation goes, in a two period model the result of the Atkinson-Stiglitz theorem of zero taxation on capital income does not hold if skill levels influence the discount factor or if there is uncertainty about second period earnings.[footnoteRef:18] This uncertainty can be countered with a positive capital income tax.[footnoteRef:19] From the previously cited empirical work by Conesa et al. (2009) it can be derived that idiosyncratic risk is empirically important for capital and labour taxation structuring purposes. Hence, uncertainty plays a role. Jacobs & Schindler (2012) show that a tax on capital income is functional in adding towards social insurance. These gains should be traded off against distortions in savings that are associated with taxing capital income. [18:  Cremer and Gahvari (1995)]  [19:  Jacobs & Schindler, (2012)] 


	Argument
	Empirical studies
	Data/Sample
	Variables Used
	Model
	Results

	Uncertainty and luck

	Conesa et al. (2009)
	Data from various articles by others. Some assumed values.
	Capital income – labour supply – idiosyncratic risk – type heterogeneity – productivity – and more
	Overlapping Generations Model
	Optimal capital income tax rate= 36%, the value is significant




[bookmark: _Toc331344954][bookmark: _Toc331345806]Rents
Next, A capital income tax is efficient in taxing rents. The theory behind this argument is the following. Income in from capital can be the result of postponing consumption or the bearing of financial risk. However, not all capital income requires these inputs. Some capital income, such as capital gains, may in fact concern excess profits, due to for example monopoly positions or insider access. If no economical effort has been exercised to obtain these rents, then it is not distortionary to tax them. Hence, from an efficiency perspective one ought to tax these rents heavily. Shepherd (1989) even claims that many pure capital gains –such as those that appear in trades of existing portfolio assets and commodities, including land and natural resources- are simply economic rents. He states that they are merely speculations: ‘the (capital) gain is strictly demand-determined. It is not a payment for the provision of a service which adds to the value of production.’  Keeping in mind the difference between speculation and investment, he evaluates the efficiency costs and benefits of the former. Costs arise in the form of evaluative effort, transactions costs, disutility from risk bearing, and morale reductions. They are put up against small benefits of enterprise control and price stabilization. Shepherd concludes that capital gains therefore should be taxed significantly and states that this would do no harm to efficiency. However, as he admits in the final part of his work, it is difficult to distinguish between profits and excess profits when speculation and real investment go together. There is no clear empirical evidence available on this topic, which forms an inconvenience to the government in creating tax policy. Still, work by Correia (1996) proves that it is optimal to somewhat tax capital income, in order to tax a part of the excess profits. A capital income tax captures rents that were obtained for example through inheritances. It is efficient to tax capital income, since the amount of economical effort that has been exercised to earn them is questionable.
[bookmark: _Toc331344955][bookmark: _Toc331345807]Conclusion
Chapter three showed that a capital income tax distorts savings behaviour. This is unwanted from a perspective of optimal taxation. However, this chapter presents a series of arguments validate the taxation of capital income. The benefits of taxing capital should be traded off against the losses caused by distortions in savings. To commence, taxing capital income counters distortions in labour supply. Several studies show correlation between capital income and labour supply. Conesa et al. (2009) show it is optimal to tax capital income to counter distortions in labour supply. Next, capital income is optimal to counter arbitrage between labour and capital income. The studies presented in this chapter show significant correlations between the marginal tax rates and income shares of the different tax bases. Besides, earning ability and capital income are positively related, which validates the taxing of capital income from an optimal welfare perspective. Multiple studies show that, conditioned on labour income, earning ability and savings are positively correlated. Furthermore, as Piketty and Saez (2013) point out, also inheritances and earning ability share a positive relation. The authors calculate the optimal positive rates at which inheritances should be taxed. Moreover, a capital income tax is functional in adding towards social insurance. Finally, taxing capital income is efficient in taxing rents Even though it is hard to separate excess profits from regular profits, it is optimal to somewhat tax capital income. Thus, the gains from taxing capital income are substantial, and outweigh the losses incurred by distortions in savings behaviour.
[bookmark: _Toc331345808]
Chapter 6 – Arguments regarding capital gains taxation
Now that is has been established capital income should be taxed, this chapter will focus on the taxation of capital gains. In this section, empirical studies are reviewed regarding the arguments presented in chapter four. It is stated that the current approach to taxing gains on realisation is not optimal due to several negative effects of taxation. Adopting a retrospective capital gains tax in the form that Auerbach (1991) suggests solves most of these problems.
[bookmark: _Toc331344956][bookmark: _Toc331345809]The ‘lock-in’ effect
 Several empirical studies have shown that the taxing of capital gains on realisation without charging interest and with limited loss offsets has an effect on the realization of capital gains. [footnoteRef:20] [20:   (Feldstein & Yitzhaki, 1978; Eilbott & Hersh, 1976; Slemrod & Feldstein, 1978) et al.] 


Eilbott & Hersh (1976) were one of the first to perform an empirical study on the changes in capital gains taxation. They used data from the New York Stock Exchange to construct a model that explains quarterly volume of sales by institutions and individuals respectively.[footnoteRef:21] Including other variables such as short-term interest rate and margin requirements into their model, they found a significant negative influence of the capital gains tax rate on the sales volume. More specifically, the results showed that for tax rates and volume levels of 1971, a 10 percent relative change in the capital gains tax rate would cause an 8 percent change in the volume of sales. Although the results seem straightforward, they should be reviewed with caution. The study does not take into account that several of the tax changes in their research period were only temporary changes. It makes sense for investors to respond more strongly to a temporary change in tax than to a permanent one: If an investor knows the capital gains tax rate will drop not long after an increase, he is more inclined to hold on to his assets than when he knows the change will be permanent.  [21:  Data from 1951 through 1971] 


Slemrod & Feldstein (1978) present some time-series evidence of the period around the Tax Reform Act of 1969 in the US: When the two years before the act are compared with the sixth and seventh year after the act a 34.9 percent negative change in net gains from sales of assets for individuals with an adjusted gross income of more than $500.000. The power of this research is limited, due to the fact that they do not correct for any other variables that may influence the net gain from sales of capital assets. However, it does seem that the change in capital gains tax rate in ’69 not only affects the period directly before and after, but also a significant amount of time after the change. This suggests the existence of a persisting lock-in effect.

Dai et al. (2006) research capital gains taxes and asset prices regarding lock-in and capitalization effects. Using data from the US on weekly returns and trading volumes from January 1995 to December 1997.[footnoteRef:22] They find that trading volumes of shares with embedded gains for the past five years increase in the weeks around the tax cut, which indicates that these locked-in assets are being supplied due to the tax decrease. This is evidence of a lock-in effect.  [22:  Leading up to and after the 1997 capital gains tax cut] 


In the Swedish dual tax system between 1991 and 1995 the tax rate for capital income (and thus capital gains) gradually decreased from 30 percent to 12.5 percent before going back to 30 percent in 1995. Daunfeldt, Praski-Stahlgren & Rudholm (2009) research the effects of the changes in the tax rate over the period 1993 to 1995. They find that an increase of 10 percent in the capital gains tax induces a reduction of the number of realisations by 8.7 percent. Besides, they show that, given the decision to realise, the realised amount decreases by 1.9 percent. Furthermore, they find that wealthy individuals are more responsive than less-wealthy individuals to changes in the capital gains tax rate. 

One of the most recent studies on the lock-in effect is performed by Caro & Cebada (2016). In 2007 in Spain the dual income tax was first introduced. The authors research the probability and amount of lock-in that occurred as a result. The outcome was that an increase in capital gains tax rate of 1 percent reduced the probability of declaring capital gains by 7.51 percent and the amount of capital gains by 3.91 percent. The added value of this research is that it investigates data at the personal level, whereas most of the research done uses data at business or stock market level. 
	Argument
	Empirical studies
	Data/Sample
	Variables Used
	Model
	Results

	The lock-in effect
	Eilbott & Hersh (1976)
	NYSE quarterly data, 1951-1971
	Capital gains tax rate –
Quarterly volume of sales by institutions and individuals
	Regression analysis
	At 1971 levels: 10% relative change in the capital gains tax rate would cause an 8% change in the volume of sales, Rsqrd=0.9705

	
	Slemrod & Feldstein (1978)
	Individual Tax Returns, 1967 to 1976 (’75&’76 is preliminary data, before ‘72 is from historical summary ’72 volume)
	Capital gains tax rate (changed in ’69 Tax Reform Act) – Net gain from sales of capital assets
	Time-series  
	-34.9% change (2y before–6y after TRA ‘69) in net gains from sales of assets for individuals with an adjusted gross income of more than $500.000 

	
	Dai et al. (2006)
	CRSP dataset January 1995 through December 1997
	Capital gains tax rate - weekly returns/volumes of stock traded – stock returns 
	Regression analysis
	Trading volumes of shares with embedded gains for the past five years increase in the weeks around the tax cut. Increased supply of for these stocks

	
	Daunfeldt, Praski-Stahlgren & Rudholm (2009)
	Panel data, Statistics Sweden, Longitudinal INdividual DAta for Sweden (LINDA), 1993-1995

	Capital gains tax rate – amount of capital gains realisations – volume of realised capital gains – income – wealth – and more
	Heckman two-step selection model
	A 10 percent increase in capital gains tax caused a reduction of the number of realisations by 8.7 percent. Besides, given the decision to realise, the realised amount decreases by 1.9 percent

	
	Caro & Cebada (2016)
	Spanish PIT 2006-2007, annual data
	Capital gains tax rate – probability of realisation – realised gain
	Heckman two-stage model: Probit model, OLS
	Elasticities from probit: -7.51% (2006) and -8.19% (2007)
Elasticities from OLS: -3.91% (2006) and -5.79% (2007)



[bookmark: _Toc331344957][bookmark: _Toc331345810]Sub-optimal portfolio diversification	
The lock-in effect may suppress reallocation of suboptimal investments to more profitable alternatives. Due to the deferring of tax liability on assets with unrealized gains, individuals hold on to these assets longer than they would in the absence of the capital gains tax. This lock-in effect may result in sub-optimal diversification of portfolios, if the reducing of risk by diversifying does not fully outweigh the extra tax cost triggered by the sale of the asset with accumulated capital gains. Society benefits from optimal portfolio diversification, hence such distortions may impose a social cost. The studies on the previous page prove that the lock-in effect is empirically important. The articles related to in this argument specifically state the influence lock-in has on portfolio diversification.

Feldstein & Yitzhaki (1978) make an elaborate assessment on capital gains tax and the selling of common stock in the US. One of the focuses in this study is the ‘switching’ of stock, which concerns around two-thirds of all common stock sales. Many investors sell stocks in order to immediately buy others in order to rediversify their portfolios: theory on optimal portfolio selection suggests investors should continuously do so, selling some of the appreciated stocks and buying some more of the depreciated ones. This results a large amount of transactions that can be subject to the lock in effect. A capital gains tax decreases the return at the margin of the sale of a stock. This may lead to investors backing out of switching their stock, because the value of rediversification does not weigh up against the higher cost. As expected, the econometric estimates of Feldstein & Yitzhaki find a substantial negative effect of the capital gains tax on the sales of common stock. Feldstein Slemrod & Yitzhaki (1980) confirm these results in another econometric study on taxation and the realization of capital gains, using cross-sectional data. Thanks to the special data from the Office of Tax Analysis of the U.S. Treasury, they were able to draw samples proper for making accurate estimates, even for the high-income groups that contain relatively few people. They find significant negative coefficients for tax on the volumes of long-term sales and long-term gains as a proportion of dividends. The tax coefficients are also negative for the probabilities of selling.

Chyz & Li (2012) point out the lock-in effect by segregating between more and less tax sensitive institutional investors. Based on the Taxpayer Relief act of 1997, they show that investors who are tax sensitive are more willing to sell appreciated equity in response to a decreased tax. As stated in the paragraph above, the optimal portfolio theory suggests that investors should continuously rediversify their portfolios by for example selling appreciated stocks. Chyz & Li show that a lower capital gains tax rate results in a lower value invested in appreciated equity: It eliminates some of the cost of diversifying. A lower capital gains tax rate thus stimulates better portfolio balancing.  

	Argument
	Empirical studies
	Data/Sample
	Variables Used
	Model
	Results

	Sub-optimal portfolio diversification
	Feldstein Slemrod & Yitzhaki (1980)
	Office of Tax Analysis and the Treasury; US sample of 53.523 individual tax returns, 1973
	Capital gains tax rate –
Volumes of long-term sales and long-term gains as a prop. of dividends – prob. of selling
	Simulations using TAXSIM
	Tax coefficient of LT sales/dividends= -62.4
Tax coefficient of probability of selling= -0.65 

	
	Chyz & Li (2012)
	Thomson Financial database: 1.400 institutions quarterly data
	Capital gains tax rate (changed in ’97 Tax Reform Act) – institutional trades
	Probit model
	Appreciated stock sales of tax-sensitive investors, mean difference (post-pre TRA97) = 0.012 (significant at 10% level)

	
	Feldstein & Yitzhaki (1978)
	Board of governors of the Federal Reserve System survey; sample of 2557 households
	Capital gains tax rate – Common stock sales
	OLS
	Eg. Tax coefficient of sales (ratio of sales to value)= -3.20 
Rsqrd= 0.04



[bookmark: _Toc331344958][bookmark: _Toc331345811]Government revenue
A high rate of capital gains tax relative to a lower rate harms the economy in terms of tax revenue obtained by the government. As a lower amount of capital gain that is realized due to a higher tax rate, the government revenue collected via a capital gains tax rate is lower as well. Some empirical studies back this claim, other studies suggest that there are limits to the extent of this ‘feedback effect’, due to for example tax avoidance issues.[footnoteRef:23] [23:  (Feldstein, Slemrod, & Yitzhaki, 1980; Adam Smith Institute, 2010; Eilbott, 1985; Gravelle, 1991)] 


For example, the previously cited study by Feldstein, Slemrod & Yitzhaki (1980) states that a decrease in the tax rate results in a substantial expansion in tax revenue, whilst an opposite movement of the tax rate leads to a sharp decrease in tax revenue. A simulation is performed of the situation under 1973 law –with some marginal rates being as high as 40 percent- in contrast with a situation where the tax rate on long-term capital gains is limited to 25 percent. The result is a tax liability of three times the size for the case with the limited capital gains tax rate compared with the 1973 case. Thus, a lower effective capital gains rate increases government revenue. The drawback to this study is that the data only stems from one specific year, which limits the explanatory power. 

Next, in a report by the Adam Smith Institute (2010) some international evidence is presented on the negative relationship between the capital gains tax rate and tax revenue. The Irish government halved the rate in 1997 from 40 percent to 20 percent. As a result, the net receipts in taxes from capital gains nearly tripled in the years after the reform. Some researchers in Sweden analysed the period of 1993-1995 and found that an increase in 10 percent of capital gains tax rate in

duced a reduction in the number of capital gains realisations of 8.7 percent. Evans (2009) deducts from the US states that at a tax rate of 15 percent, a one percent reduction of the rate may trigger a 10.3 percent increase in realised capital gains. Furthermore, in terms of maximizing government revenue, he concludes that the optimal tax rate on capital gains would be just below 10 percent. He applies a cross-section analysis to annual data from 1976 through 2004. It should be noted that his method is not very adequate at controlling for the possibility that the change in capital gains tax rates causes shifts in the timing rather than the level of realised capital gains.

Eilbott (1985) is sceptical of the magnitude of the positive revenue effects caused by a decrease in the capital gains tax rate. He states that many a part of the increased revenue may just be the conversion of ordinary income to capital gains, which is profitable when the gap between ordinary income tax rates and capital gains tax rates is substantial. The fact is accomplished by means of depreciation deductions that reduce current income, and capital gains being realized at the sale of the property. To prove this he looked at partnership activity in the real estate and oil and gas extraction after the 1978 Revenue Act, which significantly increased the gap between ordinary income and capital gains tax rates. The results showed significantly increasing numbers of partnerships and amounts of net loss reported by these partnerships. This implies the existence of tax-sheltering activity. Hence, the magnitude of the positive effect on tax revenue of a reduction in capital gains tax should be regarded with caution.

Gravelle (1991) also points out that there are limits to the capital gains feedback effects. She focuses on the elasticity of realisations in her study. In the introduction she states: ‘at an elasticity level of -0.25 there would still be a revenue loss equal to 80 percent of the original static loss’. Thus, only 20 percent of the static loss would be made up for by the increase in realisations at an elasticity level of -0.25. Evaluating the elasticity at a tax rate of 21.8 percent, she produces estimates of the elasticity ranging from -0.24 to -0.42. These results point out the potential limits of the feedback effect of a reduced capital gains tax. One may deduct from this evidence that a capital gains tax reduce increase realisations and increase revenue in the short term, but in the long run most of these realisations would have taken place anyway, so the revenue effect is not lasting.

	Argument
	Empirical studies
	Data/Sample
	Variables Used
	Model
	Results

	Government revenue

	Evans (2009)
	US Treasury, 1976-2004 multiple samples, sizes of over 100.000
	Capital gains tax rate – long-term capital gains realised minus short term capital losses realised
	Cross-section analysis, least squares analyses, multiple controls
	Multiple significant estimates: all negative ranging from -6.25 to     -38.58 apart from the one without controls: 9.67 (logical as marginal tax rate is increasing in income)

	
	Eilbott (1985)
	Internal Revenue Service, 1974-1981 (tax reduction on cap gains in 1978)


	Partnerships – partners – capital gains – net profit – net loss- 
	Time-series 
	Significantly increased number of partners (37.6%) and net losses (72.4% in real estate) in period 1978-1980 

	
	Gravelle (1991)
	Flow of Funds Account, revaluations of assets
Tax returns compiled by David Joulfaian, realisations
	Capital gains realisations – capital gain accruals - %change in realisations - %change in taxes
	Calculating the ratio of realisations to accruals and the tax rate using the form: E = b(1-c)t
	Elasticities evaluated at a tax rate of 21.8% vary from -0.24 to -0.42

	
	Feldstein, Slemrod & Yitzhaki (1980)
	Office of Tax Analysis and the Treasury; US sample of 53.523 individual tax returns, 1973
	Capital gains tax rate –
Volumes of long-term sales and long-term gains as a prop. of dividends – prob. of selling
	Simulations using TAXSIM
	In the simulated case of a tax limited to 25% as opposed to 1973 law, the result is a three-fold increase in the tax liable realised gains

	
	Adam Smith Institute (2010)
	1997 Budget in Ireland
	Capital gains tax rate (halved from 40% to 20%) – net receipts from capital gains tax
	Time-series
	Net receipts nearly triple the amount in the subsequent years after the tax change



[bookmark: _Toc331344959][bookmark: _Toc331345812]Entrepreneurship and risk taking
Moreover, a capital gains tax reduces the reward for entrepreneurial risk taking, by cutting directly into their margin of profit. This reduces the amount of entrepreneurs and investors supporting them. Besides, an entrepreneur’s ability to attract managers from other sectors may be affected by a capital gains tax. Since start-up firms usually cannot compete with established businesses in terms of salaries, they compensate managers with equity stakes. A capital gains tax reduces such a return, and thus may limit the ability of start-ups to attract talent. Entrepreneurial activity of new ventures is a driving force in the economy, producing new technologies, products and services, as well as creating new jobs. Impeding such initiatives with distortionary taxes is not good for the economy and welfare in general. 

Poterba (1989) is the first to shine some light on the relation between capital gains taxes and venture activity. On the one hand he pointed out that entrepreneurs compare compensation from established firms with capital gains compensation at start-ups, concluding that a decreased capital gains tax rate would stimulate more high-quality people to engage in entrepreneurial activity and increase the demand for venture capital. On the other hand, he stresses the fact that on the supply side, the greater part of the capital suppliers constitutes of institutions, which are not influenced by the individual capital gains tax, such as pension funds. Also, venture capital investments account only for a small fraction of the total taxable capital gains. This implies that a capital gains tax reduction is a rather blunt device for stimulating venture activity.

Gompers and Lerner (1998) provide empirical work on the topic. The authors analyse data from 1972 to 1994 regarding annual commitments to U.S. venture capital funds and capital gains tax rates. A clear inverse relation was found between the two variables. With statistic significance, they found that an increase of one percent in the capital gains tax rate corresponded with a 3.8 percent reduction in venture capital commitments. This points towards the fact that a capital gains tax most definitely can be used to stimulate entrepreneurship and risk taking.

More recently, Gentry (2016) has performed empirical work on capital gains taxation and entrepreneurship. Underlining the importance of the data he decided to use[footnoteRef:24], he analyses household portfolios and whether capital gains taxes are associated with disbursements by venture capital partnerships. According to the author, asymmetric taxation may discourage entrepreneurs from taking risk. Besides, the lock-in effect can restrain a business owner from selling his business, which may block the enterprise from enjoying more efficient management. Finally the capital gains taxes influence the cost of capital for entrepreneurs. By means of a regression analysis he finds that a one percent increase in the capital gains tax rate is related to a decrease of 5.4 to 14.6 percent in venture capital investment. This result should be interpreted as being induced by the demand side of venture capital, as most of the funds raised by venture capital stem from tax insensitive investors. Thus, an increased capital gains tax rate decreases the odds of entrepreneurs starting businesses seeking venture capital support, which is harmful for the economy and general welfare. [24:  The 2013 Survey of Consumer Finances reveals that business assets held by households concern 16.8 percent of total household portfolios, whereas for example stocks held –excluding retirement accounts- are 12.1 percent of household wealth.] 


Furthermore, Gentry takes a look at household composition of unrealized capital gains. His findings here are of major importance for the evaluation of a capital gains tax. The data indicates that investment in entrepreneurial ventures contain a large amount of unrealised capital gains, exceeding considerably the amount of unrealised capital gains on corporate equity. The magnitude of unrealised gains stipulate the influence the capital gains tax has on these entrepreneurs. The tax could distort several important decisions, such as whether to sell, expand or start a new business. The asymmetric nature of the capital gains tax enhances these distortions. 
On another note, possible reasons for the magnitude of unrealised gains in entrepreneurial ventures might be the following:  Small business owners may benefit by keeping profits in the company to function as savings instead of paying out the profits to themselves and storing it in a savings account. In doing so, they evade the tax they would have to pay on the interest received from their savings account. Moreover, these locked-in profits of corporations described above can be distortionary for bequest and gift taxes. Family businesses may be handed over from one generation to another as a legacy. These businesses avoid paying bequest and gift taxes, even though the accumulated capital gain might have the purpose of being exactly that. These distortionary effects of a capital gains tax could be countered by introducing interest payments on capital gains. 

	Argument
	Empirical studies
	Data/Sample
	Variables Used
	Model
	Results

	Entrepreneurship and risk taking

	Poterba (1989)
	Venture Economics, 1977-1988
	Amount of capital supplied – investor class
	Calculation of proportions
	Fraction of total venture finance from tax-exempt=33.5%
Fraction of new venture finance from tax-exempt=58.8% (1988)

	
	Gompers and Lerner (1998)
	Venture Economics, 1972-1994, annual
	Capital gains tax rate - Ln of real commitments to the venture capital industry (in millions of 1994 dollars). Controls: Ln of market value of firms brought public by venture organizations previous year – real return on treasury bills previous year – and more
	Multivariate regressions, 
	Coefficient of CGT rate on real commitments= -3.835 
St. dev= -1.66
Adjusted Rsqrd= 0.824

	
	Gentry (2016)
	2013 Survey of Consumer Finances, also 1969-2007 tax rate data by Jon Bakija

	Capital gains tax rate – real venture capital disbursements per capita
Controls: several, similar to Gompers and Lerner
	Regression analysis
	Coefficient of CGT rate on real disbursements per capita=      -128.33 (-347.87 w/year effects)
Significant at the 99% confidence level


[bookmark: _Toc331344960][bookmark: _Toc331345813]Compliance, administrative costs 
Capital gains taxes also impose direct costs in the form of administrative and compliance costs. Having to report the specific values of all capital assets takes some time and effort, both for the government and the taxpayers. This cost should be taken into account when evaluating the capital gains tax. A recent study by Speer, Palacios, Lugo & Vaillancourt (2014) points out that in Canada in 2007 individuals reporting capital gains income on average incurred higher compliance costs than those not reporting any capital gains income. The costs appeared to be 13.8 percent higher for those reporting capital gains income. Thus, compliance costs are significant for a capital gains tax. There is no empirical work on the administrative costs of a capital gains tax, but it should be noted that these additional costs exist.

	Argument
	Empirical studies
	Data/Sample
	Variables Used
	Model
	Results

	Compliance, administrative costs 

	Speer, Palacios, Lugo & Vaillancourt (2014)
	Statistics Canada, 
	Capital gains – dollars of compliance costs
	Multivariate analysis
	Costs 13.8 percent higher for those reporting capital gains income.

	
	Poterba (1978)
	IRS (1983), multiple surveys between 1965 and 1982 
	Log of voluntary reporting percentage – log of marginal tax rate – time trend
	Time-series, cross-section
	Equation 1: Coefficient log of marginal tax rate= -0.410, Rsqrd= 0.68. Equation 2: Coefficent= -.0979 Rsqrd= 0.39



[bookmark: _Toc331344961][bookmark: _Toc331345814]Tax avoidance
Finally, all forms of taxes are subject to tax avoidance. Individuals and corporations try to evade tax by not filing their income taxes correctly. Whether capital gains taxes and tax avoidance are related is the topic of a study by Poterba (1978). He uses time-series data to research the effect of changes in the capital gains tax rate affects taxpayer compliance. The results confirm previous studies and state that a ‘one percent increase in the marginal tax rate reduces voluntary compliance by between one half and one percent.’ The results also suggests that at least a quarter of this change is due to different reporting behaviour, and not ‘more substantive behavioural distortions’. This has some implication on the previously mentioned studies that reported decreased amounts of realisation due to an increase in capital gains tax rate. Poterba suggests that part of this change is due to changed reporting behaviour. 

Auerbach, Burman & Siegel (2000) have built on the analysis of Poterba, using a dataset that includes every realisation of capital gains for a large number of high-income individuals over a period of 10 years.[footnoteRef:25] They confirm the general conclusion made by Poterba. An interesting point made by the authors is that a small group of high-income and high-wealth taxpayers manage to shelter nearly all of their gains with losses. In their model, they use the expression ‘being in region C’ for this fact. Region C concerns taxpayers with total losses (short term and long term) in excess of $3.000, which can be used to offset against gains. The fact that this group of individuals is able to avoid taxes this way implies a regressive effect of a capital gains tax for the very affluent, which is not wanted for from an equity perspective.  [25:  1985-1994] 


	Argument
	Empirical studies
	Data/Sample
	Variables Used
	Model
	Results

	Tax avoidance

	Auerbach, Burman & Siegel (2000)

	IRS, 1987-1994, Sales of Capital Assets panel study,
Survey of Consumer Finances
	‘Being in region C’ – percentage of taxpayers with gains and losses in region C – permanent income – imputed wealth level – and more


	Multivariate probit analysis
	Tax avoidance increased after 1986, and one-third of the wealthiest taxpayers were in region C (able to realize their gains without immediate tax)



[bookmark: _Toc331344962][bookmark: _Toc331345815]Conclusion
Chapter four treated the theory behind several effects of taxation on portfolio behaviour and risk taking. This chapter looked at the empirics that concerned these arguments. Several negative effects arise from the taxation of capital gains on realisation with no interest charged and limited loss offsets. The empirical evidence backs the statement that lock-in occurs as a result. Multiple studies find significant negative correlations between the capital gains tax rate and numbers of realisations, probabilities of realisation and realised amounts respectively. Then, the lock-in effect leads to sub-optimally diversified portfolios. Several studies show how lock-in reduces the amount of transactions, which have diversifying value for individuals and society as a whole. Furthermore, lock-in may cause a decrease in government revenue through the reduced amount of realised capital gains, which present a source of tax revenue. Several studies back the theory and show that a reduction in the capital gains tax leads to increased revenue, due to an increase in realisation. However, other studies show there are limits to this feedback effect, since the increased revenue may just be a short-term response to tax reforms, and because the increased revenue may be due to income shifting from other bases towards capital gains. Besides, taxing capital gains reduces entrepreneurship and risk taking. The empirical studies presented in this chapter show that a capital gains tax is negatively correlated with venture capital financing. Also, compliance costs and tax avoidance turn out to be empirically important.
[bookmark: _Toc331344963][bookmark: _Toc331345816]Concluding remarks 
A retrospective capital gains tax, such as proposed by Auerbach (1991), could alleviate some of the aforementioned problems. Lock-in is avoided, because of the interest charged on accrued gains and the symmetrical tax structure. Therefore, the issues of sub-optimally diversified portfolios and reduced government revenue are solved. The fact that a capital gains tax reduces entrepreneurship and risk taking remains. However, the only way to solve this is to exempt capital gains from taxation altogether, which would result in major arbitrage and income shifting opportunities. As there is a fine line between capital income and labour income, it is not very difficult for entrepreneurs with respect to employees to shift their income. From this perspective, horizontal equity concerns call for not too large a differential between capital and labour income taxes, hence exempting capital gains from taxation altogether is not an option. The impact of tax avoidance is dependent on how well structured a tax system is. If the system is full of flaws, a capital gains tax can do a lot of harm. However, that is in essence not a valid argument against a capital gains tax. The compliance costs for a retrospective capital gains tax should not differ much from a system that taxes on realisation without charging interest and with limited loss offsets. The argument against a retrospective capital gains tax is that it is on an ex-post base not equal to accrual taxation, which may cause problems regarding fairness. However, many other cases in tax literature rely upon ex-ante equivalence.[footnoteRef:26]  [26:  Auerbach (1991)] 


Accrual taxation would also solve the lock-in related issues. However, with accrual taxation valuation problems arise regarding assets that difficult to value until the moment that they sold. Also, liquidity constraints play a role for individuals that have to pay the accruing taxes. When the taxes concern indivisible assets, liquidity constrained individuals may be forced to sell prematurely in order to be able to pay. A compromise would be to tax gains on all liquid assets that are traded in established markets on accrual, and all the other assets according to a retrospective capital gains tax. Looking back on the analyses performed, this is probably the optimal approach in terms of social welfare. Further research should be performed regarding retrospective capital taxation in order to give a more definite answer to the question of how to structure capital gains tax policy.
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