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Abstract
This thesis examines the existing literature that studies the elasticity of taxable income of top 1% income earners. The paper’s contribution is constructing a preliminary tax complexity index and examining its impact on the elasticity of taxable income. Plotting elasticity estimates of OECD countries against tax complexity index shows their negative correlation and confirms a hypothesis that countries with more complex tax systems have higher elasticities of taxable income. Regressing top 1% income share of OECD countries on net-of-tax rate and tax complexity index shows a small positive impact of tax complexity on income held by top 1% earners. 
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1
Introduction

There have been a lot of discussions recently in both media and academia about the share of income held by top 1% of earners. Over the previous decades, a dramatic increase of top earners’ income has been observed. For example, in the USA it has more than doubled since 1970. This kind of shift in income distribution surely increases income inequality. 
Different authors are debating the reasons for this sharp increase of top 1% income. The explanations are generally separated into two kinds. The first explanation suggests that the shift is a consequence of a technological progress which increased| productivity, and hence – the income of workers in certain| working specializations – while affecting less, or not affecting at all, the productivity of others. However, it fails to explain why some developed countries that experienced the same technological progress didn’t have as large top income increase as others. The second explanation claims that income distribution is affected by institutional factors, such as minimum wages and activeness of trade unions and tax system design. 

However, these factors are not the only ones affecting the top income share. It has been observed that there is a very strong correlation between top tax rates and reported income of top 1% income earners (Piketty, Saez, Stantcheva, 2012). 
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Figure 1: Top 1% income shares and top marginal tax rates, 2005-2009

During the last 40 years many developed countries have experienced significant tax cuts for top income earners. Since early 1960s, average top tax rates for OECD countries have dropped by more than 20%. As a result of these reforms, reported taxable income of top income earners has increased dramatically (Feldstein 1995, Slemrod 1996). 

The presence of this large behavioral response of top income earners is a very serious issue because it may possibly create deadweight losses for the society. It also means that individuals change their behavior and tax system may work inefficiently. It is essential to study these responses in order to build a more effective tax system. 
The elasticity of taxable income with respect to marginal tax rates has attracted a lot of attention. By using a wide range of methods and tools and using different definitions of income, researchers have obtained estimates of this elasticity for different separate countries, as well as for groups of countries. 
The estimates of elasticity vary across countries. Piketty, Saez (2012) have found out that in most cases, they lie between 0.1 and 0.4. This elasticity e represents the aggregated response of individuals, which includes not only labor supply, but also| intensiveness of his working efforts, choice of jobs, form and timing of labor compensation, decision of avoiding or evading taxes and others. 
However, there is a difference between real responses and tax avoidance responses. Real responses are based on individual’s preferences and their utility function for work and consumption, while tax avoidance depends crucially on the design of the tax system and existence of loopholes that offer the opportunity to avoid paying taxes. Government cannot influence the preferences of individuals. However, there are ways to improve the tax system thus reducing tax evasion and possibilities for avoidance. 

It would be reasonable to think that tax system with many different tariffs for different kinds of income, with many deductions and exemptions (in other words – more complex tax system) would generally provide bigger possibilities for tax avoidance. 
The aim of this paper is to analyze the impact of tax system complexity on the elasticity of taxable income. Is it true that more complex tax systems provide more possibilities for tax avoidance and evasion thus increasing the elasticity of taxable income and share of income held by top earners? Answering this question, as well as exploring the tax complexity and its influence on the taxable income is the main objective of this paper. 
It is very important to clearly define the word “complexity” though, as it may mean different things. If we define complexity as a length of tax code and try to simplify it by using broader and more easily understood language – it may lead to the loss of precise language and the possibilities of interpreting laws differently. David Ulph (2013) distinguishes two kinds of complexity: design complexity and operational complexity. Design complexity refers to the number of different tax rates and tariffs for different kinds of incomes, as well as the existence of exemptions and deductions. Operational complexity represents the number of efforts required to comply with the tax rules. 
The paper consists of 4 parts. The first part reviews the most relevant literature on this topic, describing the most important issues dealing with the elasticity of taxable income, and provides a summary of elasticity of taxable income estimates made by previous authors. 
The second part provides the methodology used for building a tax complexity index, a table with the index estimates for 2006-2014, and a graph that allows us to see a relation between tax system complexity and elasticity of taxable income.  
Third part provides a description of a simple labor supply model which is traditionally used in the research of elasticity of taxable income. 
The final section describes methodology for building a regression, data sources, regression results, its interpretation and discussion, followed by drawing a conclusion. 
Plotting the values of tax complexity index against the elasticities of taxable income for OECD countries on a graph has detected a notable correlation between these two factors. The regression analysis has found a small positive impact of the tax system complexity on the share of income held by top income earners. 
2
Literature review
2.1 Elasticity of taxable income 
The behavioral response of individuals to taxation has always been a subject for serious research. Until recently, the central parameter for investigation was the labor supply elasticity with respect to the marginal tax rate. According to theory, utility of individuals depend on two parameters: leisure and a composite consumption good. The conducted researches have found a certain level of labor participation decision response among women and low income group individuals but little evidence of other groups’ labor responses on changes in marginal tax rates. This implies that overall labor supply elasticity is quite small. However, taxpayers do respond to tax rate changes. Feldstein (1995) authored a pioneering work in exploring the elasticity of taxable income and showed that the behavioral responses do exist. Lack of influence of tax rates on labor response found by previous authors does not mean that there is no response, but rather – that response is performed in other areas. So Feldstein states that high-income individuals may choose the intensity with which they work, as well as deciding which kinds of job they would accept and which they would not. More importantly, these high-income individuals can choose the compensation for their work in different forms that are untaxed or are taxed with lower tax rates. The example of untaxed income compensation are so called fringe benefits, which may include corporate transport, paid business class airline tickets, health insurance, subsidized corporate dining rooms, and so forth. Benefits that are taxed at lower rates include life insurance, pension contributions, securities and others. Elasticity e summarizes all the behavioral responses that influence the value of taxable income.

Very large amounts of works estimating elasticity of taxable income have been published within the recent decade. These works vary greatly in values of estimates, analysis methods, data and definitions of income used. The table with elasticities calculated by previous authors could be found below. This table includes years covered by the research, definition of income used, country for which the estimation has been done and controls used for correction of mean reversion and income trends. 

	year
	author
	country
	years covered
	group
	elasticity
	type of income
	controls for mean reversion and trends

	2008
	Brewer, Saez, Shephard
	UK
	1962-2003
	top 1%
	0.46-0.64
	broad income
	difference-in-differences, top 5-1% as control group

	1995
	Feldstein
	USA
	1985-1988
	highest income
	2.14-3.05
	adj. gross income
	No

	
	
	
	
	
	1.25-1.38
	taxable income
	

	2002
	Gruber, Saez
	USA
	1979-1990
	$100K and above
	0.17
	broad income
	log income, 10-piece spline

	
	
	
	
	
	0.57
	taxable income
	

	2009
	Kleven, Shultz
	Denmark
	1980-2005
	all income groups
	0.068-0.18
	broad income
	log income, splines, differencing t and t-1 incomes

	
	
	
	
	
	0.082-0.19
	taxable income
	

	2005
	Saez, Veall
	Canada
	1920-2000
	top 1%
	0.82 (0.48)
	broad income
	no controls  (US income control)

	
	
	
	1972-2000
	
	2.55 (0.18)
	wage income
	

	2010
	Dept. of finance of Canada
	Canada
	1994-2006
	top 1%
	0.72
	taxable income
	log lagged income, 10-piece spline

	2013
	Jongen, Stoel
	Netherlands
	1999-2005
	€50K and above
	0.46
	taxable income
	log income, 5-piece spline

	2009
	Kopczuk
	Poland
	2002-2005
	top decile
	1.29
	taxable income
	log income, splines

	2004
	Gottfried, Schellhorn
	Germany
	1988-1990
	100000DM and above
	1.005
	taxable income
	log income, inflating 1988 to 1990, median regression

	2001
	Aarbu, Thoersen
	Norway
	1991-1994
	all income groups
	0.21
	taxable income
	log income

	2009
	Witczak, Gottfried
	Germany
	2001-2004
	€60K and above
	1.91
	taxable income
	log income

	2002
	Selen
	Sweden
	1989-1992
	200000SEK and more
	0.53
	taxable income
	log income

	2007
	Holmlund Soderstrom
	Sweden
	1991-2002
	males
	0.29
	earned income
	range of control variables and dummies

	2009
	Blomquist Selin
	Sweden
	1981-1991
	males
	0.14-0.21
	wage income
	10-piece spline, log lagged income, control variables

	
	
	
	
	females
	0.41-1.44
	
	

	2010
	Baekgaard, ministry of finance
	Denmark
	1994-2006
	10000DKR and more
	0.11
	taxable income
	Background variables

	2011
	Matikka
	Finland
	1995-2007
	all income groups
	0.2
	taxable income
	Splines, base year income, other controls


Table 1: elasticities of taxable income – overview 

The primary objective of this overview is to gather estimates of top income elasticities, not just overall ones. Top income earners always react stronger than earners from other income groups, which is why it is essential to look at top income earners’ elasticities separately. Also, the main part of behavioral response comes from them; so nominally, their changes in behavior create a much larger impact. 


In his work, Feldstein (1995) has used difference-in-differences approach for estimating the elasticity of taxable income. However, it could be easily seen that growth of earners’ incomes from different income categories vary dramatically. For example, Atkinson, Piketty, Saez (2011) have made an analysis of top incomes in historical perspective for the United States and have found out that during 2002-2007 the average growth of top 1% incomes was as large as 10.3%, while the rest 99% of population grew at only modest 1.3 %. Such a large difference in growth rates among different income groups violates parallel trend assumption required for difference-in-differences estimations. The estimates of elasticity in this case are biased upwards significantly. Large differences in growth rates among different income groups made researchers look for other ways of estimating the elasticity of taxable income. 

The main problems that arise during the panel analysis are trends in income distribution that are not related to tax policy changes, and mean reversion due to year-to-year income fluctuations. Income trends tend to bias the estimates of elasticity upwards, while mean reversion biases it downwards in the case of tax cuts and upwards in the case of tax increases.

As the table demonstrates, the most popular approach is estimation of individuals’ panel of returns with the use of logarithm of income and splines to control for mean reversion and trends in income. This approach has first been used in the work of Gruber and Saez (2002). However, as Saez, Slemrod and Giertz (2009) have mentioned, including splines and adding too many base-year income controls when only a few years of data are used can destroy identification, since too much of the independent variation in tax rates would be absorbed. Many empirical panel studies use only two years of data and their obtained estimates are very sensitive to base-year income controls. The solution proposed by Saez, Slemrod and Giertz (2009) for overcoming this issue is stacking differences for consecutive years (in their case, 1991 to 1992, 1992 to 1993 etc), and including year dummies into 2SLS regression, with instrument being 1(top 1% in base year)*1(t=1992). 

While most of the analyses used splines and logarithm of income as controls, it is interesting to note the approach of Saez and Veall (2005) who analyzed the elasticity of taxable income for Canada. They used the share of income of top 1% income earners in the USA as an instrument for controlling for trends in income, assuming that in the absence of the tax policy changes the income concentration in Canada would grow with the same speed as in the USA. Introducing such instrument reduces the elasticity estimates dramatically – from 0.82 and 2.55 to 0.48 and 0.18 correspondingly (for broad income and for wage income correspondingly). 
Tax laws are different across countries, and changes in the tax rules vary for each country as well. Some countries experienced a very large growth of top incomes over the previous decades, while in other countries, the share of top income in income distribution didn’t change as much. Income distribution is shaped not only by tax legislation and marginal tax rates, but also by social and macroeconomic factors. Thus, it might not be appropriate to draw any serious conclusions based on direct comparison of estimates of elasticity of taxable income for different countries. Trends in income concentration are a serious issue that would be discussed in more details in section 2.2. 


As it was noted in the introduction, the elasticity of taxable income depends on many factors and is not determined solely by preferences of individuals and their utility function for work and consumption. Depending on possibilities for each given country, income shifting, tax avoidance and tax evasion can arise. These issues would be discussed in more details in sections 2.3, 2.4 and 2.5 correspondingly. 
2.2 Income concentration trends and migration
Atkinson (2007) defined individuals with an income over 20 times the world mean income as “globally rich”. The number of globally rich individuals has doubled in the United States between 1970 and 1992, which accounts for half of the growth of such individuals worldwide. A number of English-speaking developed countries experienced the same growth of top earners’ share of income, while other developed countries didn’t. There are a variety of explanations for this trend’s arousal, but still there is no consensus on what caused it in the first place. However, it is important issue to examine further, as it causes bias in estimation of elasticity of taxable income. 


Most explanations pay attention to globalization, technological progress and quality of social institutions. It is equally important to also take migration into account as well. For now, it is difficult to analyze individuals’ migration responses on high top tax rates, as there are no databases for high income individuals and history of their citizenship changes. However, Kleven, Landais and Saez (2013) researched migration of superstars in European football market. Even though this labor market is very small compared to the whole European pool of high income individuals – it still presents very valuable insight on the behavioral patterns of top income earners. According to their paper, a number of countries have been introducing preferential tax treatment for foreign high-income workers. The analysis shows that after these tax reforms were introduced, the number of foreign players in European teams has grown dramatically, and this growth is highly correlated with marginal tax rates. However, these benefits are only valid for the first few years. After the time for preferential treatment expires, high income foreign individuals face clawbacks, which creates incentives to leave the country afterwards. For example: Denmark had a 3-year preferential tax treatment  period for foreign football players. More than 95% of these foreign players stayed in Denmark for no longer than 3 years. 

Kleven, Landais, Saez and Shultz (2013) have also analyzed the Danish preferential foreigner tax scheme for all top income individuals, not only for football players. The scheme, introduced in 1991, provides preferential treatment to foreigners with an annual income above 100 000 Euros. They found the elasticity of migration – with respect to the net-of-tax rate – between 1.5 and 2, which is a very large value of elasticity. Bunching around the threshold appeared; the number of high-income foreigners has doubled. While introducing such scheme increases budget earning, it creates negative externalities for other countries and creates incentives for an unhealthy tax rate competition among governments. Even though the size of the Danish labor market is small, introducing such a policy in a number of other economies, even if they are small, may have nontrivial consequences. 
2.3 Tax base and income shifting
Income shifting is another behavioral response on marginal tax rate changes. High-income individuals can shift incomes between personal and corporate income tax bases when the tax rate for one type of income falls under or grows above the other one as a result of the tax reform. These types of income-shifting responses can be rather strong. Feldstein (1995) demonstrated that in the USA, salaries make the average of 75 percent of average gross income as a whole, but it is only around 45 percent for taxpayers with average gross income above $200 000. For these high income individuals, 15 more percent of gross income are capital gains, with interest and dividends giving an additional 15 percent. A large part of the remaining income is obtained from subchapter S corporations, rents and unincorporated businesses. 
S corporations are corporations that are taxed on corporation profits proportionally to their ownership share, and corporation profit is counted as their own individual profit. On the contrary, C corporations are taxed separately from their owners and their profits do not show up in tax returns. Subchapter C corporations had lower tax rates than individual income tax, especially if the corporation’s profit was below $100 000, which caused a substantial number of high income earners to use them.
The 1986 tax reform in the USA changed not only the tax rates, but also tax rules. The tax reform was planned to be revenue neutral, meaning that in case of no behavioral responses, budget losses caused by tax cuts would be compensated by broadening the tax base and increasing corporate tax rates. To be more precise, 60-percent exclusion for realized capital gains has been eliminated and has become a part of adjusted gross income after the reform. Also, individuals that used subchapter C corporations were forced to convert them into subchapter S corporations, which made profits earned from them appear in their personal tax returns. 

After the reform, many taxpayers switched part of their corporate income into personal income, which now started having lower marginal tax rate. 

Another example of large income shifting response on tax laws change is presented by Chetty and Saez (2006), who found a large increase in dividend payment after 2003 dividend tax reform, when dividends started being taxed at 15% tax rate, instead of progressive individual tax schedule with top tax rate being 35%.

Harju and Mattika (2014) analyzed income shifting responses for the owners of privately-held corporations in Finland who can choose to withdraw income from their firm as a combination of wages and dividends, which are taxed at different tax rates. They find a very significant income shifting responses, stating that over two thirds of elasticity of taxable income for Finnish business owners is caused by income shifting. It clearly defines income shifting as a serious issue that has to be taken into account when implementing new tax regulations. 
2.4 Tax evasion
Tax evasion is under-reporting or not reporting certain kinds of income at all. Evading taxes is illegal. In a standard tax evasion model of Allingham and Sandmo (1972), tax evasion depends on the probability of audit, as well as on the size of penalty induced in case of tax evasion being spotted. In certain kinds of income, especially in business activities that are performed in cash form (such as tutoring for example), it is almost impossible to detect evasion and control for it. In case of trying to control for it, compliance costs may be much higher than the sum of additional taxes levied. A number of authors argue that tax compliance depends mostly on psychological or cultural factors such as social norms, morale, guilt, shame and other non-economic reasons. 
If we check the US effective tax rates in figure 2, we can see that the tax payments for lower income individuals consist almost solely of payroll taxes. Wage taxes are withholding taxes and are subject to third-party reporting, which provide very low possibilities for tax evasion. The higher the income is, the smaller the share of wage in the structure of income of individuals. The possibilities for tax evasion grow with the growth of their total income. 
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Figure 2: US federal effective tax rates, tax policy center, 2014

Kleven, Knudsen, Kreiner, Pedersen and Saez (2011) investigated tax enforcement mechanisms effectiveness and tax evasion behavior in Denmark based on a tax enforcement experiment. First of all, there is a large difference between self-reporting and third party reporting of income. Employers, banks and other institutions report income of individuals directly to the government, and evading taxes in such cases would be hardly possible (unless it includes corruption schemes within such institutions). Self-reporting of income, however, may offer opportunities for avoidance. 

During the experiment, letters warning about future audits were sent. One group knew that there would be 100% chance of audit, another one had 50% chance of audit and the last group received no letters at all. The results were clear: those who self-reported their taxable income performed exactly according to classical tax evasion model – increasing the risk of audit has decreased evasion, while third-party reported income hardly responded to it at all. The conclusion is that third party reporting is very effective for fighting evasion given that audits are very costly and only eliminate part of evasion. 

Fack and Landais (2013) analyzed the results of 1983 tax reform in France and its impact on tax compliance. Before 1983, taxpayers were automatically granted tax deductions based on the size of charitable contributions stated in their tax declaration. Since 1983, they had to attach receipts of charitable contributions to their tax return in order to claim tax deduction. Having a receipt means that the payment has been registered and reported by a third party – the issuer of the receipt, and hence – the opportunities for evasion have been eliminated. 

After the reform, charitable contributions experienced 75% drop. Since tax rates didn’t change and actual giving behavior hardly changed, this could be a clear sign of a huge over-reporting of charitable contributions in the pre-reform period. Also, before the reform was introduced, large number of taxpayers was bunching at kink-points of the tax schedule, while after the reform no such bunching was noticed in the distribution. 
The work of Feldstein (1995) provides an additional example of tax law changes that were designed to eliminate tax evasion. Since 1986 reform in the United States, “passive losses” category could no longer be used for sheltering other income. The maximum threshold which could be stated in tax return was set to $25 000. Passive losses are deducted from passive income such as income obtained from property or dividends. Having exaggerated passive losses allows paying less tax from passive income. After the reform, passive losses stated in tax return have reduced dramatically. 
2.5 Tax avoidance

Tax avoidance is a legal way to minimize the sum of taxes paid by taking advantage of tax code: using types of income that are taxed at a lower effective tax rate, using deductions, exemptions, charitable contributions, preferential taxation schemes and so on. Income shifting and migration, as mentioned above could, be counted as tax avoidance too. 

The elasticity of taxable income is generally made up of labor supply responses, tax avoidance and tax evasion responses. Labor response depends solely on shape of utility function and preferences of individuals regarding leisure and composite consumption good. However, tax avoidance is something that depends on tax system design. Badly designed tax systems with a large number of loopholes provide substantial possibilities for tax avoidance thus raising the elasticity of taxable income. 

Tax avoidance distorts the behavior of taxpayers: they start receiving parts of their income in services which they value less and wouldn’t have been used otherwise. Examples of these services include having better| offices, using corporate dining rooms, access to corporate sport facilities, corporate transport, corporate child care, as well as life insurance, pension * contributions (which are taxed at lower rates) and so on. The utility of such services is lower than receiving cash compensation for them, and at the same time, the government budget doesn’t receive any taxes (or receives sum of taxes) from such services, which creates deadweight losses for the society. 

If we examine figure 3, we can see the example of the income structure of individuals in France. The top 1% of income earners tends to switch from wages to other kinds of income, which are taxed at lower rates. Capital income is generally taxed at a lower effective tax rate, which creates tax shifting initiatives. This tax rate is lower due to the fact that investments into capital are believed to increase economic growth and lower tax rates on capital income stimulate investments into income. 
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Figure 3: income composition of different income groups, France, 1998 – Landais, 2008

2.6 Tax system complexity

A tax system is a set of rules that defines rates at which certain kinds of incomes and transactions are taxed. Tax systems also define the number and order of procedures the company or individual has to come through in order to comply with the rules regarding the filling of tax returns, paying taxes and investigations on whether the information provided by the taxpayer is correct. 

Any tax system has a range of aims. The first of these aims includes raising revenue for funding public expenditures. Secondly, tax systems endeavor to minimize behavioral distortions. It is well known that most taxes induce changes in an individual’s behavior, and such changes lead to deadweight losses. In order to minimize such losses, governments can tax “bads” (products or industries that create pollution or other negative externalities) more heavily than “goods” (such as work and savings). If “goods” do have to be taxed, the goods with lower response elasticities should be taxed more heavily as it would make the behavioral response smaller. Thirdly, tax systems aim to promote fairness, by taxing high income individuals more heavily, as well as goods consumed by them – and on contrary, taxing lower income individuals at lower rates. It can also be supported by redistribution of income from the rich towards the poor. Finally, it is import to minimize opportunities for non-compliance through tax avoidance and tax evasion. 

Sometimes, the aims of tax systems can contradict each other. For example, increasing the size of social transfers would distort the behavior of individuals, as both the rich and the poor would have fewer incentives to work and the economy would become less efficient. Reaching a higher level of compliance can have its tradeoff too – it may require having more expenses for maintaining the tax system functioning. 

David Ulph (2013) divides tax system complexity into design complexity and operational complexity. Design complexity refers to the number and variation of tax rates and exempts for different types of income and commodities. It is not always rational to have the least complex tax system possible, as optimal profit maximizing tax system needs some variation in tax rates for different types of incomes and commodities based on their elasticities. Also, having lower tax rates that are lower than normal or exemptions can encourage individuals or companies to change their behavior in a way that would be more preferable for government. 

Operational complexity reflects how easy it is for taxpayers to comply with the tax system informational, filing and payment requirements. First of all, it is influenced by the tax code legal language. Definitions used in the tax code can create space for misinterpretation and tax avoidance. On the other hand, making bulky definitions in order to reduce legal ambiguity would lead to an increase in tax complexity. Taxpayers would now have to spend more time on understanding of definitions used and complying with the requirements. 

Operational complexity is also determined by the amount of procedures the taxpayer has to abide by in order to comply. It includes the number of documents that have to be filled in, as well as the number of different tax payments to be made. 
3
Tax complexity index

3.1 Tax complexity index 

As many authors have explained, tax system complexity and tax system design are important parameters that can have a strong impact on elasticities of taxable income and extent of tax evasion. However, it is not easy to find a proper parameter to represent tax system complexity numerically. 

This paper provides a suggestive tax complexity index which was built based on the data taken from Doing Business reports of The World Bank. The index is based on a weighted average of two factors: number of payments per year, and time (hours) per year required to comply. The number of payments reflects the total number of taxes and contributions paid during the year, which is determined by how frequent the payments are and the number of agencies involved. Time refers to the number of hours per year spent on filing in, preparing and paying corporate income tax, value added tax and social security contributions. 

The indicators mentioned above refer to taxation of businesses, not individuals. However, these indicators could be used as proxies for two reasons. Firstly, tax systems that are badly designed for the corporate sector are very likely to be complex in private sector as well. Secondly, this research focuses on top income earners, for whom a significant share of their income comes from self-employment, privately-owned| companies and capital gains which are subject to corporate taxation rules. 
Time (hours) per year required to comply could be a proxy for operational complexity, while the number of payments per year could represent design complexity. 

3.2 Methodology 

The values of the index lie within an interval of 1 to 10, where 1 represents the most complex tax system, and 10 – the least complex tax system. The rating of countries for each factor is based on their relative distance to the smallest value of factor. For example, with three countries that have 20, 30 and 110 hours per year required to comply correspondingly, the values of time factor would equal 10, 9 and 1 correspondingly. 

After calculating the index with such method for each factor, the weighted average of factors is taken, where weights are 0.5 for each factor. The received sum is rated by the same method, based on relative distance to the biggest value. 
ICN = 10 – 9*(Cmax – CN)/(Cmax – Cmin), where
CN = 0.5*ItN + 0.5*IpN, where 

ItN = 10 – 9*(tN – tmin)/(tmax – tmin); 
IpN = 10 – 9*(pN – pmin)/(pmax – pmin).
The following designations are used:
ICN – tax complexity index for Nth country,
CN – intermediary aggregated complexity for Nth country

ItN – time (hours) index for Nth country,

IpN – number of payments index for Nth country, 
t – number of hours used,

p – number of payments made.
(tN – tmin) is a distance of the variable t of Nth country to the minimum value of t among the group of countries, (tmax – tmin) is a total range of values of this factor. Higher values of tN make the ratio (tN – tmin)/ (tmax – tmin) higher, thus reducing the value of complexity index factor t. The further the value of tN from the minimum value of t, the lower is the tax complexity index value. 
Example:
Let’s assume that we have 3 countries with the values of time and payments factors shown below: 

	 
	Time
	Payments

	Country A
	200
	12

	Country B
	100
	15

	Country C
	300
	24


Table 2: sample values of variables for calculating tax complexity index

In that case, 

CA = 0.5*ItA + 0.5*IpA =

 0.5*(10 – 9*(200 – 100)/(300 – 100)) + 0.5*(10 – 9*(12 – 12)/(12 – 24) = 6.75

CB = 8.875, CC = 1
ICA = 10 – 9*(8.875 – 6.75)/(8.875 – 1) = 7.57
3.3 Index values 

Table 3 provides the complexity of tax systems of OECD countries calculated by the methodology described above. The data required for this calculation is available at Doing Business annual report since 2006. 
	 
	2006
	2007
	2008
	2009
	2010
	2011
	2012
	2013
	2014

	 Australia
	8,5136
	8,401
	8,4463
	8,4463
	8,8271
	8,0547
	7,9705
	7,3217
	7,1608

	 Austria
	8,2504
	7,9293
	7,9213
	7,9213
	7,848
	7,0319
	6,9035
	5,6597
	5,5465

	 Belgium
	8,4929
	8,2153
	8,2113
	8,2113
	8,1549
	7,4496
	7,3392
	6,2824
	6,0118

	 Canada
	9,037
	8,8546
	8,8664
	8,8664
	8,8625
	8,4838
	8,4182
	7,7745
	7,6375

	 Chile
	7,8936
	7,5607
	7,3981
	7,3981
	6,9664
	6,3396
	6,1812
	4,5496
	4,6349

	 Czech Republic
	1
	2,2388
	2,6046
	2,6046
	3,2227
	2,0499
	2,6967
	1,5387
	1,7464

	 Denmark
	8,7814
	8,5537
	8,5597
	8,5597
	8,5348
	7,9574
	7,869
	7,1704
	6,9785

	 Finland
	6,3956
	5,7388
	5,7093
	5,7093
	7,7285
	7,042
	8,9285
	8,6148
	8,4313

	 France
	7,4461
	6,9457
	7,0243
	9,1049
	9,0481
	8,7084
	8,6525
	8,0656
	7,9565

	 Germany
	8,0796
	7,7346
	7,7046
	7,7046
	7,5766
	6,4526
	6,2185
	5,7808
	5,4801

	 Greece
	6,579
	5,9574
	5,9243
	8,1648
	7,9269
	7,2866
	7,1691
	6,2045
	6,3423

	 Hungary
	6,9832
	6,4752
	6,1579
	6,2412
	5,8561
	5,1796
	5,2187
	3,2936
	3,2277

	 Iceland
	3,9307
	4,8931
	5,0505
	5,0505
	5,2691
	3,1442
	3,0952
	1
	1,3304

	 Ireland
	9,3195
	9,1766
	9,2248
	9,2248
	9,3115
	8,9544
	8,9091
	8,5892
	8,3629

	 Italy
	6,6821
	6,1129
	5,9845
	6,2012
	5,8625
	4,8392
	4,6158
	2,5311
	2,375

	 Japan
	6,9968
	6,2192
	6,0745
	6,0329
	5,5951
	4,1755
	4,2592
	1,4953
	1,4406

	 Luxembourg
	7,3234
	6,7677
	6,9391
	6,9391
	7,2396
	5,849
	5,6694
	4,6699
	4,126

	 Mexico
	3,4829
	2,2918
	2,6956
	2,1623
	5,1891
	5,4442
	6,0126
	3,8455
	4,0766

	 Netherlands
	6,5204
	5,881
	8,3581
	8,3581
	8,3927
	8,2077
	8,2242
	7,5499
	7,4647

	 New Zealand
	8,8395
	8,6389
	8,5981
	8,5981
	8,4698
	7,956
	7,8675
	7,3102
	7,1988

	 Norway
	10
	10
	10
	10
	10
	10
	10
	10
	10

	 Poland
	2,4058
	1
	1
	1
	1
	1
	1
	1,2158
	1

	 Portugal
	7,8148
	7,4709
	7,2981
	7,2981
	6,8411
	6,3339
	6,4842
	4,5903
	4,6292

	 Slovakia
	4,2211
	3,3267
	3,3354
	3,3354
	3,8869
	1,4005
	1,3775
	2,3365
	1,9705

	 South Korea
	7,161
	6,6685
	6,5745
	6,9079
	6,6914
	5,5272
	6,1648
	5,4677
	5,7877

	 Spain
	8,1624
	7,8767
	7,5481
	8,0815
	8,0418
	7,6341
	7,6661
	6,9785
	6,8854

	 Sweden
	9,7701
	9,7379
	9,7083
	9,7083
	9,6346
	9,5494
	9,5299
	9,226
	9,1853

	 Switzerland
	7,7487
	7,4624
	7,5993
	7,5993
	7,8405
	6,7473
	6,6065
	5,8339
	5,3186

	 Turkey
	7,8492
	7,4815
	7,653
	7,653
	7,4553
	6,5485
	6,3991
	4,7344
	4,633

	 United Kingdom
	9,2795
	9,1406
	9,1565
	9,1565
	9,1172
	8,7541
	8,7002
	8,2389
	8,0762

	 United States
	7,5334
	7,131
	6,9764
	8,1264
	7,9919
	7,0505
	6,9229
	5,8622
	5,6985


Table 3: tax complexity index values
Norway had the lowest number of payments per year in 2006 – only 4, while the largest number belongs to Poland – 40. In 2014, the largest number of payments belongs to Iceland and equals 26, while the lowest number of payments is still held by Norway at 4 payments per year. 

Time required to comply per year varied between 59 and 930 hours in 2006, and went down to an interval between 55 and 413 hours in 2014 correspondingly. The smallest value belongs to Luxembourg, while the highest value belongs to Czech Republic. 

During the recent years, rapid expansion of electronic services has been observed – such as e-filing, e-payment and others (Gayer, Mourre, 2012). It is one of the main sources for the decrease in complexity across the observed period. E-administration has a considerable potential for both reducing the administrative costs and more easily detecting non-compliance. 

The index methodology used for calculating tax complexity points out at a relative performance of a country compared to others in the set. Certain country may have the same number of hours required and payments over a period of time, but its index value would reduce – that is due to decrease in the maximal value of a factor over time. 
3.4 Tax complexity and elasticity of taxable income


The most popular country for analysis of elasticity of taxable income is the USA, mostly because of accessibility of its economical data. However, as we have seen, the amount of literature on elasticity of taxable income for other countries has grown dramatically over the last decade. The elasticity of taxable income hasn’t been estimated for all OECD countries, however the estimates exist for the following countries: |United Kingdom, USA, Denmark, Canada, Netherlands, Poland, Germany, Norway, Sweden and Finland. Figure 4 demonstrates the relationship between the average elasticities of taxable income calculated by other authors and tax complexity index calculated for these countries in current paper. The values for tax complexity index used in graph are made by averaging its values across observed time – 2006 to 2014. 

The results of this comparison should be taken with caution, as the tax complexity index was calculated for |2006 to 2014, while estimates of elasticity of taxable income were based on data with different time intervals for each country. In almost all cases, time periods were different from 2006 to 2014, and these elasticities could have changed by that moment. 
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Figure 4: tax complexity index and elasticity of taxable income comparison

As the figure demonstrates, countries with a higher index values tend to have lower elasticities of taxable income. It means that there is a notable positive correlation between the tax complexity and elasticity of taxable income. However, it could be the case that the elasticity of taxable income is not driven up by the tax complexity index, and it is just a coincidence. Historically, Anglo-Saxon countries such as USA, Canada and UK experienced a significant growth in top income shares, and trending behavior has driven estimates of elasticity of taxable income upwards. On the contrary, the share of income held by top income earners in Scandinavian countries has been much more stable over the previous decades. It is also important to mention that Nordic countries have much smaller economies than Anglo-Saxon ones, which could be one of the reasons for difference in behavior of top income earners in these countries. 
4
Model
4.1 Standard earnings supply model
Historically, the standard labor supply model has been very popular and was used by many authors for simulating the behavior of individuals. After it was found out that the labor supply elasticity is close to zero, a more generalized model of earnings supply has begun to circulate. 

In a simple earnings supply model, utility of individuals depends positively on disposable income c (which equals consumption) and negatively – on reported income z (due to the fact| that work requires effort, and also working more means having less leisure time). Hence, individuals choose c and z to maximize their utility function U(c, z) subject to budget constraint 
c = (1 – T)*z + E, where T is tax rate, (1 – T) is net-of-tax rate, E is virtual income. Virtual income includes government transfers and is not taxed. The conditions mentioned above bring us to reported income supply function: z(1 – T, E). 

Gruber and Saez (2002) found small and insignificant income effects, so it is possible to assume that there are no income effects. It would mean that the function of reported income z does not depend on virtual income E and depends solely on net-of-tax rate (1 – T). This assumption would make the analysis more convenient as it would simplify the model. 

The attempts to find out the connection between reported income z and net-of-tax rate 

(1 – T) generally brings us to taking differentials:
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where e is the elasticity of taxable income. This elasticity equals the percent change of reported income when net-of-tax rate (1 – T) increases by 1%. The elasticity of taxable income captures all the behavioral responses of individual on tax rate changes – including form and timing of compensation for work done, |intensiveness of labor efforts, decision to avoid or evade taxes and so on. 

It has been found out empirically that top income earners always have a much larger elasticity of taxable income. It is also important to note that the amount of money raised from top income earners by the tax system make up a significant share of total money raised from the whole pool of taxpayers. Therefore, it would be reasonable to focus on a small group of high income individuals while analyzing the behavioral responses of individuals on tax rate changes. 

Let us denote by 
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 a certain threshold above which individuals earn high income and face a marginal tax rate T. The average income reported by high income taxpayers equals

 zm(1 – T). The aggregate elasticity for high income earners would equal the following:
e = ((1 – T)/zm)(dzm/d(1 – T)). It could be interpreted as the average of the individual elasticities weighted by their individual income. 

When the government changes tax rate, it leads to two effects: mechanical change of revenue caused by change of T, and taxable income z change caused by an individual’s change of behavior. 

Mechanical and behavioral effects can be expressed numerically. A small change in tax rates dT leads to a mechanical effect

dM = N(zm –
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(2)

where N is the number of individuals with income above threshold 
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.
Changing a tax rate by dT leads to the following change in the taxable income z (Taken from formula (1)): |
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(3)
Revenues raised by government would change by N*T*dz. 

Total change in revenue from both effects equals:
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The place where derivatives of these two effects are equal is the revenue maximizing point for the government. In other words, (1 – (e*zm/( zm –
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))*T/dT) should equal zero. 
After making a few conversions, we could come to 
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where a = zm/( zm –
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Formula (5) sets a revenue maximizing tax rate given the value of elasticity of taxable income and parameter a. In the presence of a large elasticity of taxable income, optimal tax rate should be low. 
4.2 tax evasion due to tax system complexity – model extension
Let us now extend the model and allow for tax evasion behavior of individuals. In that case, earned income z is now made up of sheltered income y and unsheltered income w: 
z = w + y.
In that case, individuals maximize the utility function u(c, z, y) which decreases in z (work requires efforts) and y (sheltering is costly). 
In the case of tax evasion, consumption function equals:
c = (1 – T)*w + y + E = (1 – T)*z + T*y + E. 





(6)

It will become useful to decompose the elasticity of taxable income into the tax avoidance and the real elasticity components. 

Let s denote a fraction of the behavioral response of taxable (unsheltered) income w to dT, and e2 = s*e the tax avoidance elasticity component:
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(7)

and
e2 = s*e = 
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By construction, we have (1 – s)*e = (z/w)*e1, or equivalently e = (z/w)*e1 + e2,
where e1 is real elasticity and e is taxable income elasticity. 
4.3 The elasticity of taxable income and top income share

What is the relation between the elasticity of taxable income and the share of income held by top income earners?

Let α denote a share of income held by top income earners. By definition, it equals the income of top earners divided by the total income of the population, or: α = zm/ (zM*100), where zM is the average income of the entire population. The elasticity of top income share is ((1-T)/ α)*(dα/d(1-T)), or
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Since T is the marginal tax rate which only affects the top income earners, the average income would only be affected by the change in income of 1% of population: dzM = dzm/100. It allows us to rewrite (10) as 
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5
Empirical estimation
5.1 General framework and specification 

The standard earnings supply model implies that individual i reports income zi,t subject to tax rate Ti,t in year t. Reported income zi,t responds to marginal tax rate with elasticity e. 
To find elasticity e empirically, the following function is used: zi,t = (1 – Ti,t)e. After taking logs, we may obtain: 
log zi,t = e*log(1 – Ti,t).








(12)
Virtual income E is not used in the model as previous empirical works have found income effects being insignificant and small, so we assume that E equals zero. If we apply a condition from 4.2 (e = (z/w)*e1 + e2), we may then obtain:
log zi,t = (z/w)*e1*log(1 – Ti,t) + e2 log(1 – Ti,t) + εi,t.




(13)

e2 represents the tax avoidance elasticity. Our instrument for tax avoidance is the tax complexity index.
Let us now suppose that sheltering income is costly, and individuals face sheltering costs k(y). High sheltering costs make it less profitable to shelter income, hence more income is going to be reported. zi,t depends positively on k. We can add this factor into (13):

log zi,t = (z/w)*e1*log(1 – Ti,t) + e2 log(1 – Ti,t) + ki,t(y) + εi,t



(14)

Tax complexity index could be used as a dummy for k. More complex tax systems provide easier opportunities and less costs of tax sheltering, while in less complex tax systems the costs of sheltering are high. 
However, such estimation could be biased. As earlier research demonstrates, the income share of top income earners could be influenced by other factors which are not tax-related. The right way to analyze elasticity in such case would be including control variables for such factors. The problem is that there is no clear understanding and consensus on which factors actually influence income distribution and bias elasticity estimates. The most straightforward way of solving this problem is including a time trend to the regression specification. 
Using a time trend substantially reduces the estimated elasticity value. The problem that arises in such case is that it is not known to which extent the change in taxable income is driven by non-tax factors. It could be the case that time trend can take away too much of estimated parameter variation and hence the estimate of elasticity would be biased downwards. 

When performing a panel data analysis, mean reversion can also be a significant problem. 
Sometimes the income of certain individuals could experience a growth due to random shocks which only happen in one period of time and don’t get repeated. Mean reversion creates an upward bias of elasticity estimate. 

Most authors correct for mean reversion by adding an income control into regression – 

log zit0. A more sophisticated way of dealing with this problem is adding either polynomials or splines into log zit0. 

Most literature in which the elasticity of taxable income is investigated specializes in estimations for a single given country using large datasets of income tax returns of individuals, usually for pre- and post-reform periods. The current paper instead specializes on a cross country analysis, using shares of income held by top income earners as values of income z. 
The analysis method is quite similar to the one performed by Piketty, Saez and Stantcheva (2011). The difference is in adding tax complexity index variable and interaction terms of complexity with net-of-tax rate. The regression equation for our analysis therefore looks the following way:
log αi,t = e*log(1 – Ti,t) + a*Ii,t + b*log(Ii,t*(1 – T)) + c*t + ε.



(15)
α is a share of income held by top 1% income earners. The elasticity of taxable income could be obtained afterwards from the equation (11). 
Appendix 1 provides the tax complexity index plotted against tax rate, top income share and top income share plotted against tax rate. Not surprisingly, there is a strong negative correlation between top income share and top tax rate, |this correlation has already been found by Piketty, Saez, Stantcheva (2011). Higher marginal tax rates encourage rich individuals to shelter more income or to migrate to countries with lower marginal tax rates. 
The tax complexity index has a very slight positive correlation with top tax rate. It may mean that in countries with better designed tax systems taxpayers have higher costs of sheltering income and the elasticity of taxable income is lower, hence revenue–maximizing tax rate is higher for such countries. 
The tax complexity index is negatively correlated with top income shares. The tax complexity index is positively correlated with top tax rates, top tax rates are negatively correlated with top income shares, hence it is quite logical that tax complexity index is negatively correlated with top income shares. 
5.2 Data 

The data used for the analysis is unfortunately rather scarce. Top tax rates were taken from the OECD website database. The World Top Incomes Database contains data for top income shares across many countries for a very sizeable period of time. Unfortunately, most of countries only have top income share values till 2009. Moreover, a number of OECD countries are not present in this database and had to be excluded from the analysis. 

The tax complexity index was constructed based on World Bank – Doing Business annual report. The first report with appropriate data was published in 2006. After collecting all the data required for the analysis, it occurred that the time period subject to the analysis only includes 4 years – 2006 to 2009. Therefore, there is not much precision in the coefficients obtained in our regressions. 

5.3 Estimation results 
Table 4 provides the regression results. 
	Variable
	I
	II
	III
	IV

	
	Coef
	Std Err
	Coef
	Std Err
	Coef
	Std Err
	Coef
	Std Err

	
	top 1%
	top 1%
	top 1%
	top 5%

	C
	-0.552
	1.97
	-0.547
	1.981
	-1.271
	0.169
	-0.331
	1.319

	LOG_NETOFTAX
	2.223
	1.938
	2.234
	1.95
	1.521
	0.152
	1.202
	1.3007

	LOG_NETOFTAX_COMPLEX
	-0.685
	1.877
	-0.692
	1.887
	
	
	-0.279
	1.258

	COMPLEXITY
	0.067
	0.2442
	0.067
	0.245
	-0.021
	 0.018
	-0.005
	0.164

	@TREND
	 
	 
	0.0046
	0.0138
	0.004
	0.013
	0.011
	0.009


Table 4: regression results with different specifications: I is a standard specification for top 1% income share, II includes time trend and excludes interaction terms for 1% income share, III includes both time trend and interaction terms for 1% income share, IV is a standard specification for top 5% income share.
As we can see in specification I, cross-country elasticity of top income share equals 2.23. It correlates with the finding of Piketty, Saez and Stantcheva who found the elasticity of 1.9 for the 2005-2009 period of time. The tax complexity index surprisingly has a positive coefficient (though it is very close to zero), while plotting complexity index against top income share in chapter 5.1 has shown negative correlation. It means that the share of income held by top 1% increases by a tiny value as the tax system becomes less complex. It may mean that in case of a more simple tax system, the taxpayers have less possibilities to shelter income and report more income. 


The interaction term of log net-of-tax rate and tax complexity index has a negative sign. It means that increase in both tax complexity index and net-of-tax rate reduces the top income share. It could be interpreted as follows: tax complexity index has larger negative impact on share of income held by top income earners in case if net-of-tax rates are low. In the case of specification I, the increase of the composition of net-of-tax rate and complexity by 1% decreases the share of income held by top 1% income earners by 0.68%.

In specification II, the time-trend parameter is added. The time-trend parameter has a positive coefficient and is small and insignificant. All the other coefficients remain approximately the same. 
To sum it up, p-values and standard errors of coefficients are very high due to a very small sample size. Taxable income elasticity has the same sign and value as expected. Complexity index has unexpected (positive) sign, but interaction term of complexity index and net-of-tax rate has a notable negative sign. 

After removing the interaction terms (specification III), the elasticity of top income share has decreased and constant became more negative. The complexity index started having a negative sign. Standard errors decreased greatly, and also log net-of-tax rate with constant started being significant on 1% significance level. Significance level for the complexity index has also increased but the coefficient is still insignificant. Trend’s value remained as low and insignificant as it has been in specification I.

Running the same regression for top 5% income share (specification IV) gives expected results: all the coefficients became smaller. It goes in line with findings of previous authors who find out that elasticities of lower income individuals are smaller. 

6
Conclusion

The elasticity of taxable income remains an important topic for analysis. Even though the amount of academic literature and elasticity estimates for different countries keeps growing over time, there are still no clear answers on the reasons behind |trends in income distribution in some countries, nor are there explanations on why some developed countries experience such trending, while others do not. Progress has been made in the analysis of factors influencing elasticity of taxable income of top income earners such as income shifting or international migration responses. Tax system design has been mentioned by many authors as a factor that can influence tax evasion and avoidance rates, hence – taxable income elasticity. 

This paper has suggests experimental tax complexity index methodology and estimates for this parameter that has been rather elusive for capturing numerically so far. After plotting tax complexity index against elasticity estimates found by previous authors, a notable negative correlation has been found. It may possibly be just a coincidence, as Scandinavian countries had low elasticity estimates, absence of trends in income distribution and high values of index. On the other hand, Anglo-Saxon countries had higher values of elasticities, existence of income trends and lower values of index. It is quite likely that difference between groups of these countries is not tax system related, but rather – created by some other unobserved macroeconomic factors. 

Making a cross-country regression of net-of-tax rate and complexity index on share of income held by top income earners provided contradicting results. Overall, tax system complexity seems to have a small positive impact on top earners’ income. The reason for the low accuracy of estimation is a very small data sample. 

The analysis results could be improved once there is a larger sample of data available. It is also possible to improve tax complexity index and include more parameters into it so that it captures the properties of tax systems of countries better. 
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A 1. Income share held by top 1, 5 and 10% of top income earners correspondingly with respect to marginal tax rates for OECD countries (2006-2009, average).
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A 2. Income share held by top 1, 5 and 10% of top income earners correspondingly with respect to tax complexity index values for OECD countries (2006-2009, average).
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A 3. Values of tax complexity index with respect to tax rates for OECD countries (2006-2009, average)
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