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Introduction

1. Efficiency vs Fairness

According to Rush Limbaugh: « No nation has ever taxed itself into prosperity ». Could the flat tax help to make
a State more prosper, more efficient? When it comes to the choice of the taxation system, a political arbitrage
is needed between efficiency and fairness. A taxation system is efficient if it reduces the externalities of the
market while disturbing the supply / demand balance as little as possible before applying a tax (e.g. reducing
deadweight loss). A system is fair at the horizontal level if two similar taxpayers are treated fiscally in the same

way or at a vertical level if those who have a greater contributory capacity contribute more to the tax burden.

Depending on the fundamental objective that a society puts on taxes, the choice of the cursor location
between efficiency and fairness will differ. If the objective is to maximize the total utility of a society (utilitarian
vision), then an efficiency-oriented tax is advocated because it reduces the distortion between the market
equilibrium (supply / demand) before and after application of the taxes. On the other hand, if the principle of
social justice is the main objective (Rawlsian theory), it is necessary to recommend a tax turned towards equity.
This tension is perhaps the main one, because it justifies the tax system to be applied according to the

aspirations of society.

2. Contextualisation

In our today’s world, financial resources of the States are limited. Reforms might be needed in order to
optimize the tax collection but eventually also to readapt the politics to the efficiency vs fairness arbitrage.
The motivations to write this thesis were to see if another tax system, in this case the flat tax system, might
be interesting in regard to the arbitrage presented here above. This is done in order to be as general and
impartial as possible. In order to achieve this, we will focus on some main States indicators. We focus on east

European countries as this is a group of comparable countries and which implemented flat tax regimes.

In a nutshell the flat tax consists in taxing all revenues from an individual or corporation at a constant and fix

tax rate with basically no exemptions (see further for a in dept explanation).

3. Goal and structure of this thesis

The objective of this thesis is to discuss the different effects expected from the introduction of a flat tax on
some main economic variables based on an empirical analysis in European countries that adopted a flat tax.
We will look at the effects from a theoretical and empirical point of view and observe if there are differences

or if the effects in the countries analysed are the ones predicted by Hall and Rabushka.



The structure is the following. In the first part, we start this thesis by briefly introducing the progressive system

and its main disadvantages. We present then the flat tax with its advantages and disadvantages.

In the second part, we will explain in more detail the Hall and Rabushka flat tax, which we consider as the

reference and discuss the modifications made when the flat tax was implemented in reality.
The third part will explain the data and the methodology used in the empirical analysis.

The fourth part is the main argument. There, we will start to explain the effects of the flat tax from a theoretical
point of view according to the literature and then from an empirical point of view thanks to our own
regressions. We will specifically look at some main economic outlooks such as GDP change, employment or
investment; at tax related aspects such as the tax revenues for the State, the shadow economy; and at

inequality related questions.

The fifth and last part will be dedicated to a concluding remark.



CHAPTER 1: The taxation systems

In this first part, we want to briefly present the progressive system and some drawback it has and the flat tax

system with its main advantages and disadvantages.

1. Introduction to the progressive tax system

1.1. Whatitis

Most Western countries, especially in Europe, adopted a progressive system of taxation. We will briefly
present it by trying to be as general as possible as there are as many different tax systems as there are
countries. The progressive system has, in most cases, a basic allowance level under which no taxes are
collected. Above this, there are different thresholds of yearly earned income. A marginal tax rate is fixed for
each revenue threshold. The tax rate increases with raising revenue. We distinguish between different

revenue types, for example labour income and capital income.

This means that the more taxpayers earn, the more taxes they will have to pay. This system can be seen as
egalitarian as the richer will be charged more in order to redistribute the money collected to the poorest or

just to contribute more to the general social wellbeing.

With this system, the State can favour some projects or services. This is done by tax deductions. In this
respect, the government can orient the choice of the individual taxpayers, using fiscal instruments. This is
linked to the notion of “paternalistic State”: The State knows better what to do, or not to do, than the

individuals.

Trying to be as fair as possible is not easy as all tax bases are not equally mobile. The more mobile the tax base
is, the easiest it is to switch the base to another taxation place. A solution is to lower the marginal rate on
mobile assets. This, however, leads to a reduction in fairness. Even inside a system, we could find the trade-

off efficiency versus fairness.

1.2. Disadvantages of progressive systems

The current progressive tax systems present some disadvantages, like the cost and complexity of the system
and on the side of the taxpayer’s noncompliance, misunderstanding of the system and a reduced incentive to

work.

The first disadvantage is that the progressive system is very expensive administratively. It is expensive for the
State and for each individual taxpayer. The first cost that we want to stress out, is the fact that many civil

servants are needed to run the progressive tax system properly.



For example, in Belgium, the SPF finance, the federal tax authority, employs more than 27.000 officials®. In
comparison, the European Commission covering all policy areas for its 27 Member States, employs about the

same number of staff.

The second disadvantage is the time that is required for all the taxpayers to fill in their own fiscal declaration.
Itis a very complex process with a lot of deductions that can be made. This time could be used to do something

more productive.

Linked to this is the argument related to the complexity of the system (Jones & Lang, 2012). The United States
“Declaration of Independence has 1300 words. The Bible has 773,000 words. The US federal tax code, with all
its attendant rules and regulations, has 9 million words and rising” (Forbes, 2005). It is almost impossible to
know all the rules and therefore difficult to understand them. Due to this complexity, some taxpayers have
difficulties understanding why the taxation system is important and shaped as itis. Related to the first point,

some officials need to spend time to check what was done and, in the end, this has a huge cost.

The third disadvantage concerns tax non-compliance. Tax non-compliance can be divided into two aspects:
tax evasion and tax avoidance. The progressive tax system encourages the development of the black market.
Due to progressivity, the more profitable an activity is, the more taxes will arise. This might incite a taxpayer
not to comply with the obligation to pay all the taxes due by not declaring their total revenues. In Belgium, it
is estimated that 22% of the national GDP is undeclared (Maus, 2012). This percentage is high but relatively
comparable to other neighbouring countries. There are different causes for this, and the non-taxed amounts
are not homogeneous. A part is due to illegal activities, or by the informal sector, by undeclared jobs, by tax

avoidance and many other reasons. This shows that the taxing authority is not fully efficient in doing its job.

Tax avoidance means that some people and businesses try to locate part or all their income/profit abroad or
to shift them from one tax base into another in order to pay less taxes. Under the progressive system, it is
difficult to tax moving capital. First, because it is easy to shift it to other countries; second because taxes are
rising with the amount of the tax base, more taxes are due, and it reinforce the first point. These two aspects
of tax non-compliance lead to a miss to win for the State but also to a sentiment of “non-understanding” or

the feeling of injustice and discrimination for some taxpayers.

The fourth disadvantage of the progressive tax system is the misunderstanding of the whole system by the
taxpayers. This point can be related to the previously mentioned three disadvantages. This misunderstanding

can also be linked to a more general critic on the level of taxes.

1 https://finances.belgium.be/fr
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In fact, in the last years, the fiscal pressure has increased in most Western countries. This can be explained for

example by the recent economic crisis and by the aging population.

The problem is that the population does not always see this. The movement of the “gilets jaunes” in France,
but also in other countries, showed the incomprehension among a certain part of the population of what they

consider being too high taxes (Mariton, 2019).

The fifth and last disadvantage is that progressive systems can lead to a reduced incentive for high earners to
work more. Some productive workers may not want to work more because they will be sanctioned by
switching to a higher tax class (with a higher rate). This renouncement to work is a loss for the whole society

from a fiscal point of view and from a productive point of view.

2. Flat tax

2.1. Whatitis

In the previous point we have identified some disadvantages of the progressive tax systems. Of course, it is
possible to try to fight each disadvantage by adapting the system. This would be a change of the taxation
system. One approach proposed by some authors such as Hall and Rabushka is to opt for a flat tax. We will

briefly introduce the concept in this part and explain it in much more in detail in the second part.

The flat tax is a taxation system in which all revenues are taxed at a uniform tax rate. There is a basic allowance
level under which no taxes are collected. All expenses are directly deductible in the year in which they occur
(Mohs, 2019). The main idea of the flat tax is that thanks to the increased tax base, more tax revenues could

be generated.

2.2. Advantages of the flat tax

This part should be understood as a response to the criticisms that we raised in the previous part related to

the progressive taxation mechanism.

The flat tax brings a simplification for the State and in this sense allows for some savings. Once the flat tax has
been introduced, it is simpler for the tax authority to collect and control that everyone pays in a correct way

the amount due to the community. This means that less civil servants are needed in the tax administration.

Also, for the taxpayers, the flat tax represents a simplification as its unique tax rate allows for a much shorter
tax form. The flat tax also allows the taxpayers to calculate in a very easy way the taxes that are due to the

State (Ghizdeanu, Videanu, Stanica, & Plavicheanu, 2008).



Another advantage of the flat tax is that all revenues are taxed only once. For the income tax, it does not
matter if it is a personal income or a profit from a firm that is given to the individual. Everything will be imposed
at the same rate, as close as possible to the origin. Therefore, the flat tax system brings a solution to the
problem of double taxation or non-taxation faced by some current progressive tax systems (Hall & Rabushka,

1995).

The flat tax brings a solution for innovation, business creation and labour. In fact, the “pure” flat tax offers a
reduction of tax penalty on productive capital. High taxation rates in progressive systems can discourage some
economic actors to invest capital. The flat tax on the other hand, encourages the investments by making them

deductible (Calegari, 1998).

Regarding the fight against tax evasion, the flat tax is more efficient than progressive taxation as it taxes the
income at the generation of the money rather than taxing it when it arrives at destination. The flat tax imposes
the revenues when they are paid. This is a much easier and reliable way to tax. In opposition, most current
progressive systems tax revenues once they are generated but also a second time when they are spent. This
is difficult and leads in some cases to double taxation (see upper paragraph). We explained previously the
disadvantage of the current tax system giving an incentive to economic actors to shift some activities to the
black market. The advantage of the flat tax is that as there is a constant and fix tax rate, there is no incentive
to shift some revenues towards underground activities. Gutmann (1977) showed that higher taxes drive part
of the economy to the underground, at a point beyond the reach of the tax collector. This advantage of the
flat tax is valid if the rate is lower than the previous one. We will look at this in more detail when addressing

the question in the empirical part.

The flat tax leads to a State limitation and in a certain sense give back the investment possibility to the private
sector. Insofar as the State’s propensity to invest is weaker than the large taxpayers’ propensity to invest, the

flat tax leads to an increase in national private investment (Delsol & Garello, 2009).

The argument of the State limitation is also wider as the flat tax allows to reduce the size of the public
intervention fields. If the government is only allowed to collect a given amount of taxes (due to a fix and
common rate of taxation), this will restrict the resources available for the government and will thereby limit

the domains in which it can intervene (Coulomb, 2007).

The State becomes more neutral towards lobbyists as it becomes useless to put some pressure on politicians
to get certain fiscal advantages such as tax deductions for a particular group of people or industries (Kervyn
et al., 2016). With the flat tax, deductions are no more allowed. This removes the lobby pressure. In short,
with the flat tax, the State would have a more neutral position towards the economy. This is not an advantage

if the conception of the State is a paternalistic one, otherwise it clearly is.



2.3. Disadvantages of the flat tax

We have shown in the previous section the main advantages of the flat tax and how it could solve some of the
problems faced by the current progressive systems. However, the flat tax contains some drawbacks. We will

analyse some of them.

Depending on an individual’s conception of the State, the argument of State limitation that we exposed in the
previous part can also be seen as a disadvantage. According to Slemrod (2006), “You can have democracy,
and you can have flat taxes, but you can’t have both”. As Stated by him, in a democracy one way of favouring
projects that the population supports (we know it because the population elected the ruling class) is to allow
for fiscal deductions. However, under the flat tax this is no more possible. In this sense, State limitation equals

limitation of democracy.

The flat tax as proposed by Hall and Rabushka, introduced briefly above but explained in more details in the
second part, does not respect the vertical equity principle and has a general problem of equity. As the flat
tax imposes revenues from work and pensions but not revenues issued from capital (no taxation of dividends
and interests), it clearly favours the wealthiest in society. The change from the progressive system to a flat
tax would favour the higher income taxpayers (because their tax rate would decrease in a relatively important
way). It would lead to a higher amount of tax liability for the middle and lower classes of income, if these are
above the tax allowance level. Reducing the tax rate for those who earn more does not fit with the general
view of equity, according to which everyone should contribute to the tax burden in function of their financial
capacity. If the minimal allowance level is too low or that the rate is higher than the rate before the tax reform,

the low income earners will have to contribute more than the others (Weisbach, 1999).

The Tax Policy Center (an American think tank) analysed the proposal of Herman Cain. He was a Republican
candidate for the election campaign of 2012 in the US. His proposal to implement a flat tax would have meant
an increase of tax rates for 84%> of the American households. This violates the vertical equity principle
because it does exactly the opposite by reducing the tax rate for the richer and increasing the tax rate for the
poorer. Studies such as those of Gale and Rohaly (2002) or Gale, Houser, and Scholz (1996) showed that the
introduction of a flat tax would increase the tax burden for the middle class and reduce the tax burden for
very high and very low incomes. Peichl (2006) went a step further in a simulation of the introduction of the
flat tax in Germany. He tried to maintain the budget neutrality. He concluded that this reform would increase
inequality as the biggest winners would be the 10th decile of income earners because of the lower marginal

rates they face.

2 https://www.taxpolicycenter.org/
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According to some authors such as Nowotny and Zagler (2009), the concept of flat tax would be difficult to
implement. Even though, the current taxation system is often not considered the best in terms of efficiency,
the step leading to the introduction of a flat tax system might be too big. Some citizens have trouble accepting
that there can be another system, without link between increase of income and increasing marginal tax rates.
Therefore, they might mistrust the flat tax. Murphy states that “the flat tax is an attack on the whole structure
of the society we live in” (R. Murphy, 2006). He explains further that there are other means to reduce the size

of the government and improving the system than by using “inefficient tax instruments”.

We can suppose that the government obtains a (small) benefit, not necessarily money but for example pride,
by increasing the wellbeing of the citizens. One way of increasing the welfare, is to provide some public goods.
On the contrary, the flat tax generates a loss of welfare due to the supposed lower tax rate and with this, in
some cases, a lower revenue for the State. This is seen from a point of view of a society whishing a welfare

State.

In most countries that have introduced the flat tax, this reform was part of a wider package to reform the
taxation system. Other measures were often taken to have a more efficient tax authority, i.e. to collect more
and better taxes. Many countries reduced in a drastic way the number of tax deductions and performed a
base-broadening, in some cases other taxes were added or increased. Once all these measures have been put
in place, it is not sure that all the positive results of the tax reform, often an increase in compliance or more
revenues from taxation, can be attributed only to the flat tax. They need sometimes to be linked to the more

general reform package.

In fact, just reducing the tax rate and hoping that through the Laffer curve this would have a positive impact

on the State’s treasury, is often not that effective as experienced in different countries.

We claimed in the part related to the advantages of the flat tax that with this system there is a reduction in
tax non-compliance. However, R. Murphy (2006) showed in a very simple way that the flat tax such as
described by Hall and Rabushka, may not have such a clear effect on the reduction of tax avoidance as thought.
In fact, according to Hall and Rabushka, all dividends and interests should be exempt from taxation. This
means that some taxpayers are encouraged to requalify their cash flows as interests or dividends in order to
avoid taxes. The classic case of a firm repatriating some profits is presented in figure 1. Another case (figure
2) is the following one: a company A wanting to shift profits to a company B, can use another State as
intermediary in order to avoid any taxation. In the second figure, a company C situated in another country
is added. Company C will serve as intermediary. The location of this firm is chosen in order to minimise the
tax due from company A. In an ideal way, the company C has not to pay any dividends. The effect on tax
evasion is not clear as the main argument in favour of a reduction is the lower tax rates. Nevertheless, this is

not an ineluctable condition of a flat tax.

11



figure 1: normal case
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figure 2: case with intermediary
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CHAPTER 2: THE FLAT TAX

1. Historical introduction on the flat tax

The flat tax is an old concept. It was already used in some parts of Eastern Europe in the 19 century
(Mencinger, 2010). Hong Kong has been using this system since 1947. However, Robert Hall and Alvin
Rabushka (HR) refreshed the concept in a neoliberal way in 1981. Even if the modern notion of flat tax is an

American concept, the first countries to implement it in a massive way, were some East European countries.

The fact that it was introduced in some of the former Soviet countries can be explained as follows:

e Those countries needed a completely new taxation system and took the flat tax as it was considered
modern and simple to implement, at least simpler than a progressive system with exemptions and
deductions.

e Another explanation is that they were former communist countries in which everybody was
considered equal. The principle of the flat tax is indeed that all taxpayers are treated in the same fiscal

way (Ganchev & Tanchev, 2019).

2. The flat tax according to Hall and Rabushka

Hall and Rabushka (HR) introduced this concept in the early 1980s and then continued to develop it and
updated their findings. They were both members of the Hoover institution, a research centre of the Stanford
University. They noticed that the tax system in place ( a kind of progressive system) was not very efficient,
especially due to the huge amount non collected and the complexity of the system (Hall & Rabushka, 1995).
Moreover, an additional tax reform in 1985 (the Tax Reform Act) further complicated the American taxation
system. HR proposed an extensive reform based on the concept of flat tax. In 1995, they published their main

ideas in the book “The Flat Tax” which constitutes an important reference for this part of the thesis.

The simplicity of the concept of flat tax lies in the fact that it basically considers that all incomes should be
taxed at the same marginal tax rate. This single tax rate is levied on both business income and individual
employment income. The flat tax as proposed by HR is levied on all taxpayers, individuals and businesses,

regardless of their income type, origin and amount (Baturo & Gray, 2009).

Deductions are not allowed, except a basic deduction for low income earners, income from interest and
dividends, and a total deduction of all investments so that there are no more amortizations in the following
years. This new way is considered easy, transparent and fair. Hall and Rabushka claimed that the new tax was

so simple that all tax documents would “fit on a post card”.

13



This is in opposition to the long tax forms present in the progressive systems where each type of revenue is

taxed differently and where all the deductions should be encoded.

For the personal income, HR proposed a threshold under which no taxes are collected. This threshold depends
on the number of children or the number of people living under the same roof. For a four people household
(out of which two are children), the annual threshold being 22.500 $ in 1995. This amount should be indexed
to the cost of living in the following years. This would be the only tax deduction allowed on labour income.
This questions of course the proportionality. The introduction of a threshold means that not everybody is
taxed at the same rate, that there is a kind of progressivity. At this stage, we could notice a clear trade-off
between proportionality and, simplicity and efficiency. The simple and efficient flat tax is not fair and for this

reason, a slightly progressive part is added.

Businesses are taxed on the difference between gross receipts from sales of property or services and the cost
of business inputs, wages, and retirement contributions but also investments. If a firm makes losses during a
year, then the taxable income is negative. This means a negative tax. Under the proposal of HR, it is possible
to use this negative tax as a credit for future tax years. In order to maintain this credit constant, the amount
of the carryover is increased by an interest rate determined by the average daily yield on three-months

treasury bills (Calegari, 1998).

The HR flat tax is considered a consumption tax because it does not tax investment. Through this, the taxes
have a smaller tax base compared to an income tax ), but produces fewer distortions in capital accumulation

(Diaz-Giménez & Pijoan-Mas, 2019) .
Adhikari and Alm (2016) represent the fiscal revenues from a flat tax regime as follows:
Tr(y) = max[t.(y — Ap); 0] (1)

Where Tr(y) represents the revenues from taxation on labour income Y, t is the tax rate, and Ay represents
the allowance level or some basic deductions that are allowed (see the previous paragraph for the 3 types of

deductions that are allowed). All income located above a threshold, Ay, are taxed at a constant rate t.
According to literature, it is possible to divide the taxpayer’s income into two categories:

e Individual wage, including wages, salaries and pensions, and

e Business income, which includes other types of income such as dividends or interests.

When the book was published, Hall and Rabushka calculated that the optimal tax rate should be of 19%. This
rate applies for the personal income but also for the profits of businesses. According to the research of HR,
the rate of 19% allows to maintain revenue neutrality. In the US, 20% of taxation was seen as a threshold.

Psychologically a taxation rate above 20% is hard to understand for the population (Jones & Lang, 2012).

14



In Europe it is possible that this threshold is different. The height of the threshold depends on the
prerogatives that an individual expects from the State. If those prerogatives are higher, taxpayers are ready
to give more to the government. In Europe, the society as a whole prefers a State that is larger and provides

more services. This fact explains the difference in the threshold for tax rates in the different continents.

The fact to apply the same taxation rate for the different flows is certainly easy to understand. Nevertheless,
the concept is questionable from a theoretical point of view. In fact, the flows do not have the same elasticity;
this means that the taxpayers’ reaction will not be the same. Only Slovakia adopted the same tax rate for all
kinds of incomes (business and labour income) in 2004. It introduced a uniform tax rate of 19 percent (also on
VAT). However, the fact that they went back in 2013 to a progressive tax system, shows that a unique tax rate
for all the flows may not be efficient. The Slovak Republic slightly increased the corporate tax rate and has put

in place a second 25 %personal income tax for high earners.

The two fathers of modern flat tax explained that in 1993 the corporate income tax generated 118 billion $
(the tax rate being of 35%), whereas with the flat tax (of 19%), it would be possible to collect an amount of
362 billion S. The difference is explained by the fact that a significant part of the amount collected by the flat
tax comes from firms who were until then not submitted to the corporate income tax, such as non-corporate
businesses, professional partnerships, proprietorships (Hall & Rabushka, 1995). In addition, the flat tax system
does not allow for deducting interest paid. It also imposes natural advantages that are not taxed under a

classical progressive system.

The surplus generated by the corporate income tax would be used to lower the rate of taxation on the labour
income. This will lead to a better equilibrium because high earners receive more corporate income than low

labour income earners (due to dividends, interest payments,...).

HR estimated that revenues from the labour income tax would decrease from 510 billion $ (in 1993) to about
265 billion $ with the flat tax. We can clearly see that with the transfer from labour to corporate taxation, the

total tax revenue would not change.

However, a change in the total tax revenue cannot be excluded as the economy might react in an unforeseen
way to the new taxation. More recent studies related to the shift from a progressive to a flat tax system
showed that tax neutrality is questionable and that it is not sure that it is so easy to achieve (Paulus & Peichl,

2009).
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CHAPTER 3: DATA DESCRIPTION

1. Data

In this thesis, we focus only on European countries. In order to conduct our study, we studied 25 countries,
the EU countries without Croatia, Malta and Cyprus, and Norway. From these countries, eight have a flat tax

(see table 1). The years of observations are from 1994/1995 to 2018.

We made this choice as we found it better to have relatively few countries with more data available rather
than having a broad panel of countries with a lot of missing data. However, even for European countries, all

data are not always available especially for countries outside the European Union or the OECD.

We used different sources to construct our database. Our objective was to extract all the figures for a variable

from one single source. This allowed us to better compare the different countries.

The data related to the investment part, the growth part and the employment part come from the Eurostat
database. The figures related to the taxes revenues stem from the webpage of DG TAXUD, the service of the
European Commission responsible for tax issues. We converted the data into euro, this allows us to compare

them.

We extracted the (in)equality part of the data related to the labour market, the thresholds and rates for the
personal income tax and corporate income tax from the OECD database. All the other figures for the variables

stem from the World Bank or the FMI database.

It was also possible to get data from private data sellers, however, we decided not to use this data, as we
cannot always be sure of the exactitude of it. Our six data providers are institutional organization and can be

trusted for their data.
Our data panel is strongly balanced according to the test done in Stata.

A summary table of all the used variables, the unit of measurement and the source is available in the appendix.

2. Methodology

Our objective was to determine the impact of the flat tax on three main sections: on macroeconomic indicators
(GDP, investments, employment and firm creation), on taxes (revenues and the problematic of shadow

economy) and on inequality.

For the statistical analysis, we always followed the same scheme.
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We concentrated on variables that we expected to have an impact on the predicted variable. The minimum
variables always present are:

e the fact to have a flat tax or not

e the number of years since the introduction of the flat tax and its squared value

e the fact to have the Euro

o the GDP growth rate

e the fact to be a former communist State or not, except for the FE test

e Years dummies.

We will start the presentation of our findings by presenting some descriptive statistics that brought us (or not)
to exclude certain observations. Then we will do an ordinary least square regression in order to see the impact
on the whole sample. We will end by a fixed effect regression based only on the flat tax countries. The fixed
effects are used in order to see the effects on the same countries before and after the change of taxation

system. For these regressions we use only the eight flat tax countries.

3. Countries analysed

Currently about 20 countries and different regions around the world have adopted the flat tax system. Not all
countries use exactly the same taxation system. Some apply the flat tax in a stricter way than others do. We

focused our analysis on some of the European countries applying the flat tax system.

In Europe, countries adopted the flat tax in two distinct waves: Estonia started the first wave in 1994 and was
followed by the other two Baltic States Latvia and Lithuania. Due to the success of the Russian flat tax reform
in 2001, a second wave started and expanded even outside Europe, for example in Costa Rica, Mongolia and
Mauritius. Estonia, Latvia, Romania and the Slovak Republic) introduced equal tax rates on personal income
and on corporate income (Keen, Kim, & Varsano, 2006). The advantage is that it removes some distortions in

the classification of certain activities for tax reasons.

To explain the different cases, we used data from Appel and Orenstein (2013); Keen et al. (2006) and the OECD

database.

Until now, we presented a general interpretation of the flat tax. We will see that from a practical point of view
there are many differences, such as on the rates, the thresholds, the taxed incomes, ... The flat tax nowadays

is much more focused on labour income (Ji & Ligthart, 2013).
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e f[stonia

Estonia introduced a flat tax rate of 26 percent in 1994 (Bernardi, Chandler, & Gandullia, 2005). This tax
replaced a progressive tax, which was implemented in 1991. The very high inflation in that period explains the

switch of taxation system. The effect of this was to readapt the scales very often.

The Estonian flat tax can be seen as more or less the average between the pre-reform marginal rates (Keen et
al., 2006). The rate has been reduced progressively and is fixed at 20% for personal income and corporate

income since 2015.

The current Ratas government reduced the corporate tax on dividends paid to legal persons further to 14%.
The personal allowance rate increased steadily over the years. Revenues from income and corporate taxes

decreased, relative to GDP, with the shift to the flat tax. (Vanasaun, 2006)

Estonia chose the flat tax because, they considered it simpler to administrate, more effective in the presence

of high inflation and more transparent. (Faraj & Rhazouani, 2020)

e [ithuania

Lithuania introduced a flat tax in 1997. The taxation rate was of 33%, which was one of the highest among
the ex-USSR countries. The taxation rate was readapted between 2006 and 2009. Until 2018, the tax rate was
at 15% both for personal and corporate income. There is a no threshold for low income. In 2019, Lithuania

increased its tax rate to 20% and implemented a second rate of 27% for high income earners.

For companies a general rate of 15% is applied. A reduced rate of 5% is applied on profits of small enterprises
and agricultural companies. It is important to note that Lithuania had one of the lowest amounts of taxes
collected in comparison to its GDP in Europe. As tax revenues were too low under the flat tax, the Lithuanian
government imposed a higher tax rate on businesses. It moved back to ensure competitiveness. The rate is

now at 15%.

e |[atvia

In 1997, Latvia replaced its taxation system from a digressive rate structure (the marginal rate fell with income)
to a flat tax system. The PIT (personal income tax) rate was at 25% and was readapted in the 2010 with a basic

allowance for each taxpayer (Keen et al., 2006).
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At the beginning, the CIT rate was at 25% and was decreased to 15%. In 2018, the country moved back to a
progressive taxation of personal income with rates varying from 20 to 31.4%. For the taxation of capital gains,

a flat rate of 20% continues to be applied.?

e Slovak Republic

The Slovak Republic introduced the flat tax in 2004. The interesting fact is that there is a common tax rate of
19 percent on personal income, corporation income and on VAT. This system is seen as very simple. The basic
allowance was increased, but there was a big reduction in the number of deductible expenses. The taxation
of dividends was abolished, but interests are taxed at the common rate of 19% (Remeta, Perret, Jares, & Brys,
2015). This led to a widening of the tax base. The reform was tax neutral for the Slovak State. (Horvath, Sena;j,

Siebertova, & Svarda, 2015)

This new system replaced a very complex taxation system. There was a very important charge on goods and
services taxes (36,2%) and high social security contributions (39,6%) compared to other EU countries (on
average between 30,4% and 29,8%). On the other hand, the tax rate on personal income (10,8%) was much
lower than the average in the European Union (25%). The reform realigned in a certain sense the rates to the

European averages.

In 2013, the Slovak government imposed an additional income tax for taxpayers with annual earnings above
34,400 Euros. This additional tax was set at a rate of 25%. The authors Horvath, Senaj, Siebertovad, Svarda,
and Valachyova (2019) argue that this was especially a symbolic measure. However, in our analysis we do not

consider the years after 2013, as the new system cannot be considered any longer as based on a flat tax.

e Romania

Since January 2005, Romania has implemented a flat tax. The rate of PIT (personal income tax) is fixed at 16
%. This new system replaced the former one that had five marginal rates (from 18 to 40 %). (Ghizdeanu et al.,

2008; Voinea & Mihaescu, 2009)

The corporate tax is now also of 16%. This rate is also applied for dividends, interest and royalties. The total
amount collected by the tax authorities after this change fell by about one percentage point of Romania’s total

GDP.

3 https://www.fm.gov.lv/en/s/taxes/
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The main reasons for this implementation were the willingness of having a simpler and more efficient tax
system, a reduction in bureaucracy and more transparency. A fiscal expansion was also needed in order to

make reappear some capitals from the hidden market.

e Bulgaria

Bulgaria is the poorest country in Europe (EU), the one with the lowest income per person. The fact that
Bulgaria has the lowest TFP (Total Factor Productivity, we will come back to this) values in Europe (Beugelsdijk,
Klasing, & Milionis, 2018) suggests low productivity and a potential low GDP. Both assumptions are confirmed

by the data analysis.

The flat tax was introduced in 2008, one year after the country’s entrance into the EU. The flat tax rate for the
personal income is at 10%, much lower compared to the previously high rates. The previous lowest marginal
tax rate was set at 20%. The tax rate for corporate income was also set at 10%, therefore lower than the

previous rate, which was of 15%.

There is no standard allowance rate but a deduction depending on the number of children in the household.

It is possible to deduct private pension contributions, income from rent and from freelance activities.

e Hungary

Hungary undertook a first tax reform in 2005 in order to reduce the number of marginal tax rates to two. The
taxable income includes all sources of income apart from pensions, child and family benefits and self-
employment income. The introduction of a flat tax happened in 2011. It is the last country to adopt this tax
in our sample. Interestingly, the Hungarian Prime Minister Viktor Orban stated that Hungary had ‘no choice’
but to jump on the flat tax bandwagon as “we’re losing our competitive advantage to countries with flat taxes”
(Appel, 2018). We will come back to this later on. The tax rate on personal income was set at 16%, which
represents a decrease of 1pp with respect to the previous lowest marginal tax rate and a half of the highest

one. In 2016, the rate was reduced to 15%.

From all the ex-communist countries, Hungary is the only one with a level of redistribution that is comparable

to the EU average (Barrios, lvaskaité-Tamosiané, Maftei, Narazani, & Varga, 2020).

The corporate tax rate is of 19% and is equal to the pre flat tax rate. This rate was further reduced in 2017 and

is now of 9%.
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e (Czech Republic

The Czech Republic introduced a flat tax in 2008. The rate was set at 15% and has not been changed since.
Before the reform, the rates were in a range from 12 to 32 %. There is a constant level of allowance. The CIT
(corporate income tax) rate was reduced to 19%. Ellis (2011) showed that the Czech government based its
reform on the flat tax reform in Slovakia, considered as being very successful. The Czech Republic can be

considered as being among the high-income States ex-communist countries.

e Summary table

The following table summarizes the taxation systems in the different countries analysed. We have briefly
analysed the systems earlier in this chapter and came to the conclusion that the flat tax implemented varies
much across countries: both on the tax base and on the tax rate structure. Furthermore, some countries such
as Latvia, the Slovak Republic and Lithuania have changed the tax system from a flat tax back to a progressive

one. This could suggest that the flat tax is not as efficient as thought.

Country Year of Pre Pre reform Allowance (A) Pre reform Post reform

reform reform lowest PIT tax  or tax credit highest PIT PIT tax rate

system rate tax rate

“ Progressive 16.00 3,600 EEK 33.00
(A)

Progressive 10.00 115 LTD (A) 33.00 33.00

Digressive 10.00 252 LVL (A) 25.00 25.00

Slovak Progressive 17.60 80,832 SK 17.93 17.81
Republic
Progressive 18.00 2.5 millions 40.00 16.00
ROL

Progressive 20.00 24.00 10.00

Czech Progressive 12.00 32.00 15.00
Republic

Progressive 17.00 32.00 16.00

Table 1: summary table

21



40,00

Evolution of the flat tax rates (CIT)

20,00

0,00

1994
1995
1996
1997

e FStonia

e Bulgaria

1998
1999
2000

%

2001
2002
2003

e | tVia

e ROmania

2004
2005

2006
2007
2008
2009

== S|OVak Republic

2010
2011
2012

2013

2014
2015
2016

Lithuania

e Czech Republic === Hungary

2017

2018

Figure 3 : evolution of the PIT rate in flat tax countries under the flat tax period

Evolution of the flat tax rates (PIT)

35,00

30,00

25,00

20,00

15,00

10,00

5,00

0,00
S N O N DO oA N M
AR AR =)
OO OO O O
SEe=TEstONd T T S| RN N

= Bulgaria

== ROomania

2005

2019

—
%

O ™~ 0 O O
o o O «

o O O O O O
DS 6V a R ePlUbTC

2012
2013

<
—

o O
LitMudHia

== Czech Republic === Hungary

2016

2017

Figure 4 : evolution of the CIT rate in flat tax countries under the flat tax period

2018

2019

22



CHAPTER 4: ANALYSIS OF EXPECTER EFFECTS

In this fourth part, we will first analyze the impact of the flat tax on macroeconomic indicators, on taxes and
on inequality. For each subsection, we will first present a theoretical analysis based on a literature review of
the effects of a flat tax introduction on each of those aspects. In a second time, we will look at our data set
and see the effects that we can observe from an empirical effect. The aggregates we will look at, are the
following ones: GDP, investments, employment, firm creation, tax revenues, shadow economy and inequality.

Finally, we will look at our data set and draw conclusions based on a statistical analysis.

1. Macroeconomic outlook

In the first part of this section, we will look at the effects of the flat tax on some major economic indicators.

1.1 Employment

1.1.1  Theoretical analysis

The employment question is an important one. It can be divided into mainly three different aspects:

- The firstis the fact of having a job or not and the linked question of unemployment.
- The second concerns the quality of the job: is the worker skilled in the right way, is it a fulfilling job?

- The third is the number of hours worked.

In order to address the first point, we will not directly use an example of a study. Even though most studies

show a positive effect in practice. We will keep the discussion as general as possible.
Concerning the second, we will not analyse it here because it is more an individual and subjective question.

The introduction of a flat tax leads to different changes, as we have mentioned in the previous parts. The
most important one (in most cases) is the reduction of the average taxation rate. However, for small income
earners the effect can be the opposite. For very low-income earners, those who are close to the basic
allowance level, the basic allowance level is also important. Indeed, the flat tax can lead to a decrease in the
hours worked in order to benefit from no/less taxes. For the other taxpayers, the flat tax is seen as having a

positive impact on employment.
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For the majority of taxpayers, the flat tax reform reduces the marginal tax burden on labour. The consequence
of this is a lower tax wedge. With this, the net wage is likely to increase and the gross wage is likely to decrease

(Peichl, 2009). For employers, this change implies a reduced cost of labour.

The logical effect is an increase in the labour supply and an increase in the labour demand. This could lead to
wage increases through second round effects. In order to be more precise and to address the first point of
employment, we used a theoretical study conducted by Wen and Gordon (2014). They tried to identify the
effects of the introduction of a flat tax in a progressive taxation system on employment. The study considers
an annual cross-section of individuals covering the period 1999 to 2005 in Canada. It simulated the

introduction of a flat tax at 20% (the progressive rates are between 17% and 29%).

The introduction of a flat tax leads to an increase of about 1.4% in probability for the white-collar workers.
For blue-collar workers no clear effect could be drawn. On the contrary, clear effects could be drawn for self-
employment, which increased by a probability of 1%. For self-employed high-income earners, the increased

probability is even of 3%.

The key mechanism in place, which induces this positive effect, is the reduction of the tax convexity with
respect to a progressive taxation system. This is of course more pronounced for high income earners, facing
a larger reduction of their marginal tax rates. A counter effect to the increase of self-employment is that, in
most cases, the wage for employment is higher than for self-employment. Due to the tax reduction, which is

higher for high income earners, wage employment is favoured in opposition to self-employment.

An answer to the third point of employment we introduced in the beginning of this part, related to the number
of hours worked, can be given by the study of Cassou and Lansing (2004). In their study, the authors show that
the effects of the introduction of the flat tax on the number of hours worked depends on the elasticity of the
household labour supply. For the US, if the elasticity is of 0.2, the effect of the flat tax is an increase of 0.6% in
the number of hours worked. If the elasticity is of 0.8, the increase is of 2.3%. These figures are of course very
specific. We mention them here to give to the reader a numerical idea. Needless to say, that the effects can
be different in another economy. The low result in this case can be explained by the following effect: if
taxpayers earn more on a net basis, they may want to work less and still have the same income. However,
because they are more productive, they will in certain cases want to work more. The total effect of the

introduction of a flat tax regarding employment is thus not clear-cut from a theoretical point of view.
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1.1.2  Empirical analysis

1.1.2.1 Descriptive statistics

69.47793  6.258645 50.8 82.4
598 6.252174  3.231506 1.4 20.2
600 75.72883 5056474 616 87.3
38.124  2.730255 30 43.8
86.36033  19.35782 138.9

The descriptive statistics show that the labour market is far from being comparable across the European

countries. Depending on the countries, the values for some variables are not comparable. For this reason,

we excluded some countries in the simple regression.

The flat tax countries have a relatively high level of hours worked per week, an average of 39.69 hours. For
this reason, we decided to exclude The Nederland’s which have on average only 30.725 hours worked on a
weekly base. We decided not to exclude Denmark, the country with the second least weekly working hours,

otherwise, we would face a loss of control countries.

The relative important differences in the labour costs (index of the nominal unit labour cost based on hours
worked, the base is 2015=100) are due to the very different levels of economic development in Europe. We
did tests to know if it is useful to exclude some years, typically the mid 90’s but the results were not very clear-

cut, so we kept them.

1.1.2.2 Simple estimators

The following table shows the different simple regressions. Unemployment and employment having a

correlation of -0.6265, we omitted one of them in the regression when the other is the dependent variable.

As the variables present heteroscedasticity, we used robust estimators for the standard deviation.



Unemployment Weekly hours Labour Employment Active
worked cost population

-0.774 1.330%** -0.00212 0.768 0.0890

]
| Flattax |
] (-1.26) (3.41) (-0.00) (1.21) (0.09)
I

Year since 0.0340 0.179** -1.564%** -0.0383 0.372**
introduction
I (0.32) (2.74) (-4.61) (-0.33) (2.60)
Year since 0.0000818 -0.00747**  0.0696***  0.000388 -0.00545

introduction
squared

] (0.02) (-2.74) (4.59) (0.08) (-0.99)
0.266 0.501 0.679 0.787 0.425

Table 3: Simple regression on employment*

The above table shows the positive effects of the flat tax on employment. However, not all the indicators are
significant. The unemployment rate is slightly affected in a negative way, which is positive for the economy.
After five years since the introduction of a flat tax, the unemployment is decreased by 0.6%. The opposite
effect is present on the employment side: with a flat tax, there is an increase in the part of the working
population. However, this effect vanishes also after about 13 years. After five years, employment has risen

by 0.5862%.

We notice a small increase in the active population, and it is reinforced over time. This reinforcement is
significant at a 1% level. This can have two origins. First, the flat tax generates an incentive to enter the labour
market. Second, not directly linked to the flat tax, is a change in the social protection rules that encourages
people to enter the labour market. As we have seen above, the introduction of a flat tax generates an increase
in the number of hours worked. This increase is significant even at very restrictive significance levels. This is
a strikingly positive effect of the flat tax: the effect is higher than the one which was observed by previous

studies such as the one we presented in the theoretical part.

The increase of the hours worked is one of the central key points in the book of Hall and Rabushka and is
now proven by our empirical verification. This means that the simplification and, in some cases, the reduction
of the taxation, motivates some taxpayers to work more. The positive effects on the hours worked increase
with the years since the introduction of the flat tax. After five years, there is an increase of 2 working hours

per week.

4 Control variables were GDP growth; the euro dummy; active population; the communist dummy; the weekly hours
worked; the labour cost index; the years dummies; unemployment; average PIT rate and the CIT rate. For the labor
cost, we added the inflation rate. We did not include both employment and unemployment in the same regression.
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The effect on the labour cost for the employer is negative. The introduction of a flat tax per se creates a very
small decrease in the labour cost but directly in the first year, the variable year implies an important reduction
in the cost. After 5 years, the reduction is of about 6.08%. This could explain the positive impact on
employment. The switching point of time is after 11 years and the effect of years is significant even at

restrictive levels.

As concluding remark for this section, we look at the dummies for the years. We see a clear effect of the crisis
on the employment variables: anincrease inthe unemployment and a decrease in the employment, the active
population and the working hours. Interestingly, we see a reduction in the labour cost. An explanation could
be that some firms used the crisis to reduce their personal costs or that the States have put in place measure

to boost employment. These results were expected from the literature review.

The second regression below is more specific than the first one.

Effective tax rate  Number of hours of Effective tax rate on
on increasing work needed to entering the employment

working hours escape poverty for market (linked to the
workless families employment gap)

3511 1919
B s (126 071

Year since introduction -0.0186 0.0132 0.0124
squared

B s (108 031
—

0.210 0213 0269
B 0.7) (0.50)

a05 25 a05

Table 4: Simple regression linked to employment®

This regression treats the variables affecting the labour market. None of the effects measured due to the flat

tax are significant, so the conclusions should be treated with cautiousness.

The effective tax rate on increasing working hours increases with the flat tax.

5 Control variables were GDP growth; the euro dummy; the communist dummy; the years dummies; effective tax rate
on increasing working hours; number of hours of work needed to escape poverty for workless families ; effective tax
rate on entering the employment market (linked to the employment gap); average PIT rate and the CIT rate.
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The variable measuring the number of hours work needed to escape poverty for unemployed families
increases slightly with a flat tax. This amount increases by about 2 hours. An explanation is that the social
protection is lower in the ex-communist countries, meaning that one must work more in order to escape this

situation.

The effective tax rate on entering employment is affected in an increasing way by the flat tax introduction.
This can be explained as some flat tax rates are higher than the previous lower marginal rates. Entering the
employment market with a small income is more difficult as more income will be spent on taxes than under
the progressive systems (if the minimum rate in a progressive system is lower than the flat tax rate). The
effect is surprising from an employment point of view: one would expect that if the tax rate on entering the
labour market increases, the employment level does not increase. However, the opposite happens as we see

that the employment level increases.

1.1.2.3 FE estimators

Unemployment Weekly hours Labour cost Employment Active

worked population
| Flattax [EEEWIVERE -0.01000 0.951 1.905*** 0.254
I (-3.49) (-0.06) (0.44) (3.44) (0.38)
Year since -0.776*** -0.0726* -0.387 0.713%** -0.0782
introduction
R (-5.36) (-2.33) (-0.60) (4.63) (-0.42)
Year since 0.0186*** 0.00240 0.0637***  -0.0171***  -0.00625
introduction
squared
I (5.42) (1.92) (4.62) (-4.66) (-1.43)
111 155 110 111 111
0.857 0.650 0.952 0.929 0.752

Table 5: FE regression on employment®

The estimation with the FE estimators shows the same effects on employment as the one we obtained from

the simple regressions. However, they are more significant.

6 Control variables were GDP growth; the euro dummy; active population; the weekly hours worked; the labour cost
index; the years dummies; unemployment; average PIT rate and the CIT rate. For the labor cost, we added the inflation
rate. We did not include both employment and unemployment in the same regression.
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With the flat tax, countries experienced a decrease in unemployment. The effect is of -1.814%, significant at
0.1% and decreases further with time. After five years, the reduction is of 1.891%. This effect is interesting
as in the theoretical part, we showed that this effect was not clear cut. Our own regressions show that we

have a clear effect even the time since the introduction is significant.

The logical counterpart appears on the employment side: a flat tax generates an additional 1.9% on the level
of employment. The effect appears as the unemployment rate increases with time. After five years of flat
tax, the employment increased by 5.04%. We see a clear parallel with the unemployment even if the
comparison base is not the same. All the values are very statistically significant.  If we look at the years
indicators, we can see negative effects on the labour market for the crisis of 2000 - 2001 and 2009 — 2010.
The first crisis is maybe due to the Russian financial (currency) crisis. This would mean that the former soviet
countries were still strongly affected by Russia. The second crisis whose effects were more important is due

to the financial crisis and the following sovereign debt crisis.

The labour cost faces a bigger increase compared to the simple case and increases over the years. We can
explain this as some countries might have implemented higher social contributions in order to compensate

other losses due to the flat tax.

With the FE estimators we see that the active population increases more than what we predicted before.
However, there is a rapid switching point: after three years, we see a reduction in the active population.

Hereunder is the second regression under FE estimators.

Effective tax rate on Number of hours of Effective tax rate on
increasing working work needed to entering the employment

hours escape poverty for market (linked to the

workless families employment gap)
-1.327

1.252 2.247

] (-1.55) (0.74) (0.84)
]

Year since introduction -0.0190** 0.00243 0.0557*
squared

] (2.71) (0.19) (2.57)
]

0.0661 0.0152 1278
] (0.36) (0.05) (2.34)

99 123 99
0628 0421 0.604

Table 6: FE regression linked to employment’

7 Control variables were GDP growth; the euro dummy; productivity index; the years dummies; effective tax rate on
increasing working hours; number of hours of work needed to escape poverty for workless families ; effective tax rate
on entering the employment market (linked to the employment gap); average PIT rate and the CIT rate.
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The first analysis on the effects of introducing a flat tax shows that none of the effects is statistically significant.
We see that the flat tax reduces the amount of taxes that arises when entering the employment market. This
increases with time as the inversion point since the introduction of the flat tax is at 2 years. This is probably

due to some adaptational time.

A flat tax implies that an additional hour of work is needed to escape from poverty. This effect is increasing
with time. It is smaller than under the simple regression, but it is still present. It is difficult to say if this is only
due to the flat tax or if other important factors are also present in producing this effect. The effective tax rate
on entering employment, increases with a flat tax. However, in the short term, the effect can be negative as

the switching point of time is after 11 years. For example, after 5 years the tax rate is lowered by 2.75 %.

1.1.3  Conclusions

These regressions are very interesting as they confirm most arguments in favour of the flat tax regime: an
increase in employment among the active population and also in the number of hours worked. Besides,

unemployment is reduced.

As a conclusion remark for this sub-section we can say that a flat tax introduction leads towards a better labour

market. From this perspective, a flat tax is desirable.

1.2 Investment

1.2.1  Theory

The investment of a country is one of the factors taken into account to calculate the GDP. In this sense, it is an
important factor. Investment ensures that in the long run, a State remains competitive. The total average
investment of the EU Member States is a bit higher than 20% of their GDP. The figures® is important because
it provides the reader with a comparison point. The amount of total investments can be divided into different

categories:

- The publicinvestment ensures that some public goods, depending on the political preferences of each
population, are provided by the State. The percentage of this investment type decreased, a lot, after
the financial crisis of 2008-2009. Nowadays, the average for the EU countries is about 3% of their GDP
(in 2009 it was at 3.82 % of GDP).

8 https://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do

30


https://appsso.eurostat.ec.europa.eu/nui/submitViewTableAction.do

- The firm investment consists in the development and the maintenance of production capacities,
human capital and knowledge. The amount of investment has an impact on the productivity, even if
it has a decreasing marginal effect. This represents about 13% of the GDP in the EU.

- The private investment of households consists, in its major part, of real estate investments. This

category represents about 5% of the total GDP.

A distinction should directly be made between private and public investment. The public investment is
affected by the flat tax partially through the State revenues. If there is a decrease in the tax revenues, the
State will probably invest less due to fewer financial resources available. Concerning the private investment,
the first important point is that the flat tax, as it is shaped in this thesis, is a consumption tax. In this sense,
the flat tax does not tax investment. In theory, if an agent undertakes an investment, it will be directly
deductible in that fiscal year. This can have a positive impact on the investment level. (Ho & Stiroh, 1998)
However, in practice investments are not always directly deductible. From a theoretical point of view, the flat
tax leads to a higher level of capital stock (we will also look at this in the empirical part related to GDP). There
are mainly two reasons for this increase: First, the consumption flat tax reform eliminates the distortions in
the intertemporal allocation of consumption. This leads towards an encouragement for the households to
save and to accumulate capital. Second, the distribution of after-tax income becomes more unequal. This can
lead prudent agents, in a precautionary way, to increase the size of their savings. (Diaz-Giménez & Pijoan-Mas,

2019)

In neoclassical economics, in the long run the amount of savings of a nation, composed by private and public
savings, is equal to the amount of investments. If the saving rate increases, investment exceeds depreciation
and the capital stock increases. This leads to growth, which is more important until a new “steady status” is

reached’.

If the capital stock is composed by assets other than financial ones, it is considered as investment and is
positive for the country’s economy. If it is composed by a monetary part, it is considered as saving and is
positive too. Firms can also enjoy higher revenues for investments through shares or bonds, as those are
exempted from taxes (at least in the HR flat tax) by the State. This could have a positive effect on the private

investment level.

As investments are expanding due to the flat tax, there is an increase in productivity. This can lead to an

output gain. In the end, this is positive for the employment level and for the growth rate of the economy.

9Class « Politique Economique et finances publiques» given in 2018-2019 by C. Kegels and V. Frogneux

31



1.2.2  Empirical analysis

1.2.2.1 Descriptive statistics

The total investment is subdivided in three parts: household, public and business investments. The statistical
observations show big differences in the investment levels across countries. Countries with a flat tax have a
higher total investment percentage of the GDP. This is partly because after the fall of the iron curtain, their
public infrastructures and productive infrastructures were bad and old. For this reason, massive investments
were done in the following years in order to try to bring those ex-communist countries to the Western
standards. The visual effect of the higher levels of investments in the flat tax countries are thus not only due

to the flat tax. We will check this in our regressions.

Table 7 shows the whole descriptive statistics. Table 9 is the subdivision between flat tax and non-flat tax

countries.

Variable Obs Mean Std. Dev. Min Max
609  22.46089 3.954488 449  37.29

608 3.706595 1.072164 0.54 7.73
investment
608 13.73793 3.746191 3.61 31.77
investment
608

Household 5.176875 2.152.566 0.28 14.49
investment
Table 7: whole descriptive statistics on investment

All the averages investments are higher in flat tax countries, except those related to the household
investments. This is due to lower revenues for the households and therefore a lower investment capacity. A
correlation statistic shows a positive relation between the business investment (0.4820) and government

investment (0.2413), however a negative relation to the household investment (-0.3894). This confirms the

assumption we made previously.

Flat
tax

Household
investment

Business
investment

Government
investment

Communist Total

investment
1

investment

0.2413 0.4558 1

investment

0.4820 0.7480 0.1396 1
investment

Household -0.3894 0.2851 0.1005 -0.3307 1
investment

| Flattax [ 0.2464 0.2302 0.4298 -0.2923 1

Table 8: correlations on investment
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If we redo the same calculation by using the flat tax dummy instead of the communist dummy, the correlations
are lower. At first glance, this would mean that the flat tax does not have a strong effect on the investment

level. We will analyse this further, using a simple regression.

Countries with a flat tax Countries without a flat tax
Total 125 24.3812 4.555467 14.23 37.29 484 21.96494 3.627195 4.49 36.86
investment
o) an=e| 125 4.19128 1.236026 1.51 6.64 483 3.581159 0.9889027 0.54 7.73
investment

Business 125 16.90024 3.462644 10.44 25.82 483 12.91952 3.365164 3.61 31.77
investment

GV 125 3.94096 1.449748 0.76 894 483 5.496729 2.189938 0.28 14.49
investment

Table 9: subdivision of the descriptive statistics on investment

We can observe some important differences in the investment levels depending on a country having a flat tax

or not.

1.2.2.3 Simple regression

Due to the presence of heteroscedasticity, we used the “robust” option. When we look at the descriptive
statistics, our presumption is confirmed: there is a bigger effect of being a former country from the Eastern
bloc than having implemented a flat tax. This is statistically speaking very significant. At this stage, the reader
should remember that in this data set all the flat tax countries were former communist countries. The fact of
introducing a flat tax leads to an increase of 0.666 % in the total investment. This is not much, but it is
significant even at a very restrictive level. The effect is however decreased each year from the starting point
of introduction of the flat tax. This is also significant. The estimated effects on the other three investment
sub-parameters are very insignificant from an economical perspective (even if two of them are very significant

from a statistical point of view).

As shown from table 10, the total investment is increased with the flat tax but decreases as the years pass by.
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Total investment Government Business Household

investment investment investment
Flat Tax 1.624*

-0.0701 1.942** -0.274

e (2.55) (-0.32) (3.98) (-0.85)
L ]

Year since -0.0110* 0.000734 -0.0105** -0.00717**
introduction
squared

R (-2.01) (0.38) (-3.18) (-2.84)
L ]

Year since 0.206 0.0196 0.236** 0.151*
introduction

e (1.58) (0.48) (2.87) (2.54)
L ]
| Observations |

Observations 479 479 479 479

0.368 0.333 0.546 0.454

Table 10: Simple regression on investment'?

The fix effect of a flat tax is positive (1.624) and this is significant at a 5% level. After five years, there is an

increase of 2.4 % on the total investment to the GDP ratio.

The public investment is negatively affected by a flat tax. This is particularly interesting, but not significant.
We said in the theoretical part that the government investment would increase if the tax revenues increase
and after some years it is effectively the case. After five years, the effect on public investment is an increase
of 0.046 %. Nevertheless, we will see that in our sample the effect of tax revenues is not that clear. It is
interesting to note that former communist countries have a higher ratio. This suggests that in the Soviet times,

the infrastructure was not that developed as in Western Europe.

The business investment increases as the theory would predict. The effect is strongly significant. The
investment diminished mostly in the crisis years: the effect was so negative that the following years were
impacted. After five years, the change is of about 2.85%. The inversion point of time is after 11 years, this is

also significant.

The effect on households is negative. After 5 years, there is increase of 0.46%. The crisis had an important

impact. The effects of time on the private households are significant, at least at that 5% level.

10 Control variables were GDP growth; productivity index; the euro dummy; the communist dummy; the years
dummies; the total investment in relation to GDP; the government investment in relation to GDP; the business
investment in relation to GDP; the household investment in relation to GDP the CIT rate.
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1.2.2.4 FE regression

The effect of the flat tax on investment produces estimators that are not significant even at low significance
level. The total investment is increased with the flat tax and, as the years pass by, the increase is higher as

both variables of time (time and time square are positive).

Total investment Government Business Household
investment investment investment

1.474 -0.0536 0.134 0.333
R (0.78) (-0.09) (0.15) (0.70)

Year since -0.0151 -0.00281 -0.00483 -0.00500
introduction
squared

R (-1.61) (-1.34) (-0.90) (-1.68)
[ 1]

Year since 0.891* 0.371 -0.505 0.357
introduction

B e 201 (1.2 w7
R-squared 0.630 0.496 0.793 0.465

Table 11: FE regression on investment!!
The public investment is positively affected by a flat tax. Indeed, even if the fix effect is negative, the years

since introduction lead towards a positive amount.

The investment of businesses diminished with the flat tax, in opposition to what we had with the simple
regressions. The households are those who benefit the most from the reform. After 5 years, there is a 2%.

The crisis had also an impact.

1.2.3  Conclusions

Theory predicts that a flat tax should have a positive effect on the investment level. We explained this by the
saving part of investment. In this section, we have shown this positive effect from an economical aspect. A
flat tax system has some incentives towards more productive investments than a progressive system and this
difference increases the investment level. Based on our regression, we can conclude that a flat tax has a

positive impact on the investment level of a country.

11 Control variables were GDP growth; the euro dummy; the years dummies; the total investment in relation to GDP;
the government investment in relation to GDP; the business investment in relation to GDP; the household investment
in relation to GDP; and the CIT rate.
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1.3 Firm creation

In this section, we want to observe the effect of the introduction of a flat tax on the creation of firms. We
could reasonably think that the firm creation is positive as this can be linked to the previous two sections. The
effect of a flat tax on employment and investment were positive, this would logically suggest a positive effect
of the number of firms created. This is true if some individuals favor self-employment or have
entrepreneurship incentives. Rigorously seen from a correlation point of view, probably the opposite

happens. More firm creation implies higher employment.

1.3.1 Empirical analysis
1.3.1.1 Descriptive statistics

The density of new businesses is the number of new registrations per 1,000 people aged between 15 and 64
years. The cost to set up a new business start-up procedure is expressed as a percentage of the gross national
income per capita. It includes “business regulation, gauge regulatory outcomes, and measure the extent of
legal protection of property, the flexibility of employment regulation, and the tax burden on businesses but
also the minimum capital required” (World Bank). The flat tax can have an impact on this indicator but as we
have already mentioned that, in some cases, the flat tax is part of a wider package of reforms. These extra
reforms can also have an impact. The result should thus be interpreted with cautiousness. The time to set up

a business expresses the number of days needed to start a new business.

Variable (0] 413 Mean Std. Dev. Min Max

Density of new 314 5.083448 3.795526 0.467289 23.59313
businesses

425 24.92682 31.67077 0 247.4
business

422 19.57701 17.91818 3.5 138
business

Table 12: descriptive statistics on firm creation

As in the earlier section, we subdivide the table 12 in another table in order to observe the differences

between flat tax and non-flat tax countries.

In table 13, we observe that in the flat tax countries, there are more new businesses set-up. The correlation
between the density of new firms and communist is low (0.1721), this is a first interesting information. This
could mean that there is not any particular link between the two. The creation of more new businesses in flat

tax countries can be explained by the effect of the flat tax rather than by a bigger entrepreneurship feeling.
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_ Countries with a flat tax Countries without a flat tax

Obs Mean Std. Dev. Min Max Obs Mean Std. Dev. Min Max

DL 89 7.095913 4.539519 2.408585 23.59313 225 4.287406 3.128653 0.467289 17.55263
new

businesses
o ndooe | 107  19.21495 18.18574 0 68 318 2.684874 34.87544 0 247.4

upa

business
o= 107 18.68224 13.83552 3.5 72 315 19.88095 19.11758 3.5 138

upa

business

Table 13: descriptive statistics on firm creation, subdivision between flat tax countries and non-flat tax countries

Another interesting correlation is the one between communism and the time to set up a business. This
correlation is positive (0.2750). This means that in previous soviet countries, more time would be needed to
create a firm. However, if we look at the descriptive statistics, the mean of days is lower in flat tax countries
than in no flat tax countries. The logical deduction would be that a flat tax reduces the time needed to create

a firm.

(1.39) (-2.90) (-1.88)

1.3.1
Density of new Cost to set up a Time to setup a
businesses business business
0.834 -20.09** -6.081

Year since introduction 0.0120 0.118*** -0.0453*
squared

] (1.01) (3.58) (2.47)
-0.00239 -1773* 0512

(-0.01) (-2.58) (1.08)

.2 Simple estimators

Observations 313 313 300

0303 0.366 0417

Table 14: Simple regression on firm creation'?

As heteroscedasticity is present, we used robust estimators in our calculations. The only significant effect is

on the variable to set up a business.

2 We did de regression also with the variables euro, GDP growth, the density of new firms with respect to GDP, the
density of new businesses, the cost to set up a business, the time to set up a business, the disclosure of firms, the
communist dummy, the CIT rate and the year dummies
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The effect of the flat tax on the number of firms is, as we expected, positive. There is on average 0.834 firm
more for 1000 people aged between 15 and 64 years. As time pass by, we notice a slight increase in business
creation. For example, after 5 years, a bit more than 1.1 firm for 1000 people in working age will be created.
This effect of the flat tax is lower (0.48) if we do not take into account the communist variable. This finding is
extremely interesting as the flat tax countries are ex-communist countries. From this, we deduct an even

more important effect. We will look more carefully at this when looking at the before/ after changes.

The effect on the cost to set up a business is huge. The flat tax brings a reduction of 20 % on the cost. This is
significant at some basic critical threshold. The reduction is increased for about 9 years. A similar positive

effect is observed on the number of days needed to set up a business.

In this regression, we did not consider Spain as the amount of days required here exceeds all other countries
(in some years it is approximatively twice higher than for the flat tax countries). The flat tax brings a fix

reduction of about 6 days. After 5 years, the reduction represents about 5 days.

We should have a critical view on these last two results, as countries that implemented a flat tax often
implemented a wider package of reforms. There is probably an effect of the flat tax, but other factors, such

as reforms, contributed also to these results.

1.3.1.3 FE estimators

Density of new Cost to set up a Time tosetup a
businesses business business

1.765 -1.964 0.586
] (0.98) (-0.38) (-0.14)
Year since introduction 0.00836 0.0703 -0.0686**
squared

] (0.38) (1.95) (-2.80)
-0.183 0.623 0.688
] (-0.53) (-0.69) (0.78)
102 102 102

0.2329 0.4017 0.4569

Table 15: FE regression on firm creation®®

13 We did de regression also with the variables euro, GDP growth, the density of new firms with respect to GDP, the
density of new businesses, the cost to set up a business, the time to set up a business, the disclosure of firms, the
communist dummy, the CIT rate and the year dummies
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The fixed effect estimators show on average the same effects as the simple estimators: the fix effect of a flat
tax on new businesses is 1.765 (new firms) but decreases with time until 11 years. After 5 years, there are

about 1.056 firms more for 1000 inhabitants aged between 15 and 64 years.

For the last two variables, the effect is lower than in the previous regression, but the trend is the same. The
flat tax implies a reduction in the cost and time to set up a business. After 5 years, there is a reduction of a bit
more than 0.6065% (the base is GNI per capita) in cost and 2.5 days saved in time needed to set up a new firm.
We can see an important reduction in the firm creation in the post crisis years. The crisis had also the impact
of reducing the cost and time to set up a firm. It is probably not the crisis itself but the measures that were

taken to counter it.

1.3.2 Conclusions

We can see through these two regressions that the flat tax has on average a positive effect, even if some
variables have a positive effect only after some years. We should insist once again on the fact that the flat tax

is often part of a wider package of reforms and not all the effects are due only to it.

1.4 Economic growth
1.4.1 Theoretical analysis

Economic growth is a key point of our modern economies. If there is growth, more welfare will be produced
and the standard of living of the population will increase, the wellbeing too. Growth has also an impact on
the State’s treasury, as more growth implies a larger tax base and thus more revenue for the tax authority
(Wild, 2018). All the countries around the world are aiming for growth. Already in Adam Smith’s book “The

Wealth of Nation” in 1776, growth is one of the central elements.

A change in the growth rate of a nation of only a few percent, can have huge consequences for the well-being

and living standards of its citizens in the following generations (Acemoglu, 2012) .

Growth can be divided into different elements: the contribution of capital, the contribution of labour and the
growth of total factor productivity (TFP also called the Solow residue)!*. The flat tax can have an impact on
these different elements of growth (see the part related to investment and to employment). Before explaining
the link between the TFP and the flat tax, it might be useful to explain what the TFP is. The total factor
productivity is the increase of growth that is not explained by the two other factors, contributions of capital
and labour. The TFP is very vast and incorporates different aspects, such as the public investment, the research

and development, the technology growth, the efficiency of markets, the infrastructure, or education.

14 Class « Politique Economique et finances publiques» given in 2018-2019 by C. Kegels and V. Frogneux
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It is a very wide concept and it is not easy to predict from a theoretical point of view the impact of the flat tax
on the TFP. If the TFP plays only a small part in the growth and the effects of the flat tax on capital and
employment are positive, we could deduct that the introduction of the flat tax should be beneficial for the

economic growth of a country.

Scientific research on the question showed different results. In fact, the impact on growth depends also on
many other parameters than just on the tax system. To evaluate the impact of a tax system on growth, the
analysis of taxes on capital is key. Capital should be understood in a monetary and in a human term, which
includes among others education. “Specifically, in models of exogenous labour supply, a consumption tax, or
a flat tax on labour income, does not affect individuals’ incentives to accumulate capital and therefore leaves
growth unaffected” (Widmalm, 2001). With this arises the question if labour is exogenous or if the flat tax has
an impact on labour. We will look at this in the following section. If this assumption is correct, then the flat

tax is positive for growth.

The scientific literature shows a zero or even negative link between total tax revenue expressed as a share of
GDP and growth. For example, Agell, Lindh, and Ohlsson (1997) estimated that the simple correlation between
the rate of growth and the tax share is of -0.21. This is however not statistically significant at low confidence
levels. One of the important studies made at a large scale, was the one of Engen and Skinner (1992). It showed
the existence of a clear negative correlation between growth and tax share (compared to GDP). However,

others are less clear.

For this reason, it is important to look at specific tax rates rather than only at the total percentages. We can
see a robust negative correlation between taxation charged on personal income and economic growth. One
important advantage of the flat tax we can identify in this field is the robustly negative correlation between a
progressive system and economic growth presented in the above-mentioned study (Rebelo, 1991). This can
be explained by the progressive system, as we have shown it previously, inhibiting certain individuals from
investing or working more. The consequence of this is that the economy grows slower than in the case where

a proportional income tax (flat tax) is in place.

Koester and Kormendi (1989) went one step further and showed that the relationship is significantly negative
between economic growth and both marginal and average tax rates. The effect is even more important if the
marginal tax rate is high, which is less the case with the flat tax. The results of the effects on corporate tax

rate are less clear than for income tax. This holds as long as the flat tax implies a lower taxation rate.

However, a key aspect is the incentive for investment. In the neoclassical model, savings and capital formation
are seen as being very important for growth (Agell et al., 1997). As we explained previously when introducing

the flat tax, the flat tax ensures a boost to savings due to the elimination of the tax distortions.
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An interesting theoretical study to end this part is the one from Cassou and Lansing (Cassou & Lansing, 2004).
They analysed the impact of changing the American taxation system to a flat tax. The idea was to have a
revenue neutral reform by implementing about the same flat tax as proposed by HR. Considering an
exogenous growth and an endogenous growth model, in both cases the immediate effect is a flattering of

growth, the authors estimated that the growth rate overtakes the pre-reform one after about six years.

In the end, the effects are relatively small and depend on key parameters such as risk aversion and the
elasticity of labour. The authors proved using their model that the introduction of a HR flat tax will lead in the
long-term to an increase in the growth rate in the range 0.009% to 0.143%. For the exogenous growth case,
the increase is slower. This model was developed for the United States. We assume that for other countries,

the effects will not be exactly the same.

The increase in labour productivity mentioned above is due to the increase of two ratios. The first is the labour
to hours ratio (L/H), whose effect is not clear as stated previously. The second is the capital to labour ratio

(K/L) whose effect is clearly positive.

1.4.2 Empirical study

1.4.2.1 Descriptive statistics

We look at our data and see if some explanations we gave from a literature review in the previous part fit also

to our country sample. We start by presenting the different variables in the below overview.

Variable Obs Mean Std. Dev. Min Max

579 2.368048 3.389093 -14.3 14.6
603 90.13914 14.90186 39.1 120.3

Productivity (100 =
2015)

Capital in % of GDP (V! 23.28311 4.243057 9.7 41.4
Table 16: descriptive statistics on economic growth

No former communist countries (no IE) Former communist countries

Observation Mean Std Min Max  Observation Mean Std Min Max
dev dev

D Ll 346 1.36 273 9 24 233 3.87 415 -143 146
353 9550 7.06 689 115 250 8257 19.19 39.1 120.3
355 2233 354 102 30.6 250 2484 518 1.2 414

Table 17: descriptive statistics on economic growth with distinction between
former communist countries and non-communist countries
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We notice important changes in the GDP. These are due to the very different situation in each individual
country. It is to be noted that this table does not take into account Ireland. In fact, due to a taxation reform,
the GDP went up by more than 20%. The impact is mainly due to profit shifting but is not always related to
some underlying economic output. The low negative values for GDP growth for the analysed countries are

due to the financial crisis of 2008/2009.

The variable productivity is a productivity index, stated as equal to 100 in 2015. The important differences

are due to the former satellite States of the USSR.

The capital is the percentage capital to GDP. The important discrepancies between countries of the two
groups can be partly explained by the fact that former communist countries started from a very low ratio and

went in certain cases up to very high ones.

As we have mentioned before, the ex-communist countries play an important role in the dispersion of the

min/max indicators.

This separation allows us to notice that there is a difference between the two clusters. Before going further,
we will do a last subdivision It consists in looking at the countries that implemented a flat tax. We can see
without any statistical tool that the growth rate is higher for countries that adopted a flat tax. Of course, at

this stage it is only an observation. We will use a statistical programme to check the precise effect.

Variable Obs Mean Std. Dev. Min Max

m 127 4.301575 4.714701 -14.3 14.6
131 86.34504 19.26435 39.1 120.3
Capital in % of 131 25.3313 5.147024 12.4 41.4

GDP
Table 18: descriptive statistics on economic growth for flat tax countries (under a flat tax regime)

The values are higher than in the previous table. This fact can be explained by the introduction of a flat tax
but also by the fact that the introduction for some countries happened in later years, when the economic

situation became better. We will verify this in the below regressions.
1.4.2.2 Simple regression

In the following regressions, we want to observe in more detail the effects of the introduction of the flat tax

on the GDP growth rate.

Before starting our regressions, we asked ourselves if it was useful to exclude some countries or years due to
some extreme values. For this reason, we excluded Ireland. The correlation is high between the corporate
income tax rate (CIT) and the flat tax indicator, but we suppose that it is acceptable. We mentioned before

that there is a link between the fact of having introduced a flat tax and being a former communist country.
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The correlation between both is 0.6241. For this reason, we decided not to exclude any of the other countries,
otherwise there would be a problem of consistency. It is not possible to create a dummy that crosses the fact
to have a flat tax and being communist as the value would be one for all countries as all the flat tax countries
(in our sample) are former communist countries. Doing a heteroskedasticity test, we found that

heteroskedasticity is present. To avoid this, we used robust estimators of the standard errors.

Table 19 indicates that the introduction of a flat tax has a small positive effect on the GDP growth. It produces
a 0.678 % increase. This is not significant due the very high standard deviation. We noticed that the variable
GDP was impacted very much by the financial crisis as the impact of the year dummies for 2008 and 2009 are

high. After 5 years, the effect of the flat tax is an increase of 0.468% in GDP growth.

Our regression does not confirm the negative relation between tax rate and GDP that we saw in the
theoretical part and which was shown by Agell et al. (1997). We do not observe a smaller effect of the CIT

taxation as mentioned before.

We did the regression also with the average PIT rate but then decided to exclude it from the regression as it

is highly correlated to employment. We see the same relation as we described in the theoretical part, saying

that an increase in taxation reduces the GDP.

GDP Growth Productivity
(100 = 2015)

0.678 -0.882 1.995*
A (094) (-0.31) (2.41)

Year since introduction 0.00311 -0.0330 -0.0303***
squared

S (040 (-0.25) (3.47)
0.0574 0.731 0.675%**
EE (030) (057) (3.83)

Capital in % of GDP

Observations 362 324 362

0.509 0.516 0.593

Table 19: Simple regression on economic growth'”

In the theoretical part, we divided the GDP indicator between employment, capital and TFP. Here we found
that the effect of capital is positive, the one of employment is negative and we cannot deduct the sign of the

TFP both the effect of capital and of employment are significant at 0.1% and 1%.

15 We control also for, euro, employment, productivity, the shadow economy, the GDP growth, the euro dummy, the
capital, the productivity and the years dummies. We did not control for education for example which could be seen as
human capital.
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The simple model predicts a negative effect on productivity. This effect is surprising. The fact to have a flat
tax implies a reduction of nearly a point in productivity. However, it is increased with the effects of years. After
5 years, the flat tax implies an increase in productivity of 1.95 points. In our sample the correlation between
the flat tax and productivity is low. This effect is surprising as literature claims that the opposite effect can be

observed.

The effect on capital is positive and significant. The magnitude of the introduction of a flat tax is of 1.995%.
It is significant at a 5% level. The effect is concave, and the effect of time decreases after 11 years. The fact
that it increases to the GDP change show that in our sample the effect of capital is important. The effect after

5 years, is an increase of 4.6 % in the capital to GDP ratio.

1.4.2.3 FE regression

For this regression, we excluded the shadow economy indicator as there are no observations after 2015 and

it reduced the total number of observations. However, the effects were not much different.

GDP Growth Productivity Capital in % of
(100 = 2015) GDP

0534
B (093

Year since introduction -0.00236
squared

o o
I

00549
13
0452

Table 20: FE regression on economic growth'®

In the regression, we excluded the years of crisis, as in 2009 the GDP change went down for some countries
by 20%. The effect of a flat tax is positive. As years pass by, the increase will be lowered. The effect of years
become negative after 27 years. After 5 years, the GDP growth was increased by 1.4%. We do not observe
the same effect as Cassou & Lansing, who claimed that the growth under a flat tax surpassed the growth of

GDP under a classic system only after 6 years.

The effect on the productivity is positive. However we could not use it in a precise way due to the high

correlation inside and the low significance level.

6 We control also for, euro, employment, productivity, the GDP growth, the euro dummy, the capital, the productivity
and the years dummies. We did not control for education for example which could be seen as human capital.
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A flat tax is positive for the capital to GDP ratio. A flat tax increases the ratio capital to GDP by 1.3% and it is
increased at a significant level if the years increase since the introduction. For example, after 5 years the

increase is estimated to be more than 5%.

1.4.3 Conclusions

We can summarise this section by saying that a flat tax is positive for the GDP growth. We showed it from the
literature perspective but also empirically using a simple and a FE regression. We analysed endogenous
growth as we consider only the effects that are involved from inside the economy. We have seen previously
that the employment, investment and the firm creation increased with the introduction of a flat tax. This has

a positive effect on the GDP change rate.
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2. Taxes

We move now to our second subdivision of the empirical part, the one concerning tax and the State revenues.
Taxes are very important for the State budget. Through taxes, Governments can in fact raise revenues that
will allow them to spend money. It is historically one of the first missions that was conferred to some leading
classes. An important problem in taxation is the non-reporting of income. “Unreported income is the
difference between the amount of income that should be reported to the tax authority (under full compliance
with the tax code) and the amount actually reported” (Feige & Cebula, 2011). This leads to a miss to win for

the State.

In 2015, it was estimated that tax non-compliance induced a tax gap in Europe of 825 billion € a year'’. The
IMF estimated that 600 billion S were lost each year due alone to profit shifting. (Crivelli, De Mooij, & Keen,
2015) In Europe, 99 of the 100 biggest multinationals have a subsidiary in a fiscal haven. More than 40% of the
profits made by multinationals are artificially relocated to tax havens (Zucman, 2015) According to estimations
made in 2016, offshore banks hide more than $7.5 trillion $ in fiscal havens, resulting in a loss for the tax

administrations of different countries of at least $200 billion each year. (Kerzner & Chodikoff, 2016)

From a theoretical point of view, it is easy to disentangle the different causes for tax non-compliance, resulting
in unreported income, as presented here above. Empirically, it is much more difficult. For this reason, there
will not be an exactly clear match between the theoretical and the empirical part. The theoretical part will be
much more detailed than the empirical one. The theoretical part is first subdivided between tax avoidance
and tax evasion, where the first aspect is legal whereas the second is not. In a second step, we will try to see
if the flat tax can be a solution to tax non-compliance. In the empirical part, we will see some results, but it

will be difficult to clearly identify the underlying cause for the change.

2.1 Theoretical part
2.1.1 Tax avoidance

Tax avoidance, also called tax optimization or tax structuring is “the act of a taxpayer who manages, by legal
means, not to pay the whole of the tax which he should pay”*8. This concept is fundamentally hard to study
because there is no single source of information capturing all of it. The key source used so far in rich countries
are stratified random audits (Alstadsaeter, Johannesen, & Zucman, 2019). Tax avoidance is also difficult to
identify because it is very close to tax evasion. At this stage, it might be useful to discern tax avoidance from

fraud and tax evasion.

17 https://www.europarl.europa.eu/doceo/document/A-8-2019-0170 EN.html
18 https://www.larousse.fr/dictionnaires/francais/
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For the State, the effects are the same: a loss of tax income. Also, for the taxpayer, the two activities are very
similar. Each allows them to pay less/no taxes, except that tax avoidance is less risky as it is legal. However,
from a conceptual point of view, it is different. Tax avoidance occurs more often than tax fraud. Tax
optimization uses several sources of income, sometimes reclassifying them or locating them in another

country in order to use fiscal loopholes or arrangements.

Those loopholes can be inside the State or outside the State. The loopholes inside the State are often used to
requalify some cash flows. An example is a self-employed paying himself dividends in place of a full wage in
order to have to pay fewer income taxes. As these tricks are used inside the State, it is the State responsibility
to remove the loopholes to avoid avoidance. On the contrary, the outside loopholes are harder to fight as
they do not depend only on the willingness of the fiscal residence State. A common example of outside
loopholes allowing to avoid billions of taxes each year, are tax havens. They offer their services to taxpayers
to shift some profits. They can also be used to hide wealth, either for taxation purposes or because it results
from illegal activities and can then be used as money laundering process. In this case, it is more appropriate

to speak about tax evasion. We will come back to this concept later on.

Stiglitz (1986) states three basic principles of tax avoidance that taxpayers can use (Calegari, 1998) :

e Postponement of taxes. The present discounted value of a postponed tax is lower than the one of tax
currently paid. (e.g., deferring compensation income until retirement or postponing realization of
capital gains);

e Tax arbitrage across individuals facing different tax brackets (or the same individual facing different
marginal tax rates at different times). e.g., arbitraging between short-term and long-term capital gains
tax rates or deducting interest on borrowed used to finance tax-exempt investments;

e Tax arbitrages across income streams facing different tax treatment (e.g., timing capital gain
realizations to coincide with periods of lower income or using intrafamily transfers to move income

from high-tax-rate members to low-tax-rate member).

One of the advantages of the flat tax is that due to the fact that everything (in theory, at least) is taxed at the
same rate, this reduces the possibilities of tax arbitrages. An important question is to know who wants to
avoid taxes. If there is a clear answer to this, it is also possible to have a better response. We can distinguish

between two types of tax avoidance users: physical agents and moral agents.
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No matter the type of agent, Ducouloux (Ducouloux-Favard, 2010) identifies two characteristics they share:

e Thereis the willingness to bypass a legal rule (indeed tax avoidance is very "border line" with legality).
e Users want to have a monetary gain by avoiding spending a portion of their own assets or wealth in

taxes. These users will be the most impacted by the flat tax.

Tax avoidance cases were often uncovered by journalistic investigations. Some famous cases are for example
the HSBC leak (which is a journalistic investigation that showed in February 2015 the methods used by the
bank to avoid taxes for its clients (Pincon & Pingcon-Charlot, 2015)) or the Panama Papers®® . This case revealed
in April 2016 and showed how a Panamanian company created and managed offshore companies for its
customers. These examples showed that the probability tax evasion/tax fraud appears to rise sharply,
continuously and significantly with wealth, including within the very top groups of the wealth distribution
(Alstadsaeter et al., 2019). The main technique consists in shifting profits from the country where there were

made to a country with a fiscal advantage allowing to pay less or no taxes (Kervyn et al., 2016).

An illustration of Maus (2012) allows to understand the problematic of fiscal avoidance. It represents a
supermarket where all the products can be purchased but the prices for the products are high. There is a long
line of people waiting at the supermarket checkout. Then comes a rich person with an extremely full shopping
cart who has his own check out in order not to wait and who can leave the supermarket without paying. Some
people protest because he has not to pay. The rich person just explains that he has not to pay because all the
others pay for him. Non-compliance shifts real resources from honest taxpayers to dishonest taxpayers and

tax liabilities from present to future generations.

The consequences for the States are huge: the non-paid amounts to the State are very important and have
increased over the years. The consequence is an important miss to win for the different States and in the end
for the taxpayers who pay correctly their taxes. The impacts are so huge that some countries face budgetary
constraints. This can have dramatic consequences and might even lead to budget cuts in the health care
system or in education. As such, tax avoidance punishes not only taxpayers complying with the rules but the

population as a whole.

All countries face the challenge of tax avoidance. Western countries have more ways to fight against it than
poorer ones. This can be by engaging lawyers or economists to impose new regulations or by audits and a

better and more efficient judicial system.

19 https://www.icij.org/investigations/panama-papers/
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In developing countries, the problem is even worse. Due to the weaker States structures, the corruption level
is often very high. Rosenblatt (2015) adds to this problematic the fact that a relatively important part of the
economies in developing countries are informal. This means that if the formal economic actors do not comply
with their taxes, there are no revenues for the State. This has dramatic consequences for the often-poor

population, which is dependent on public services to be financed from the collected taxes.
2.1.2 Tax evasion

Tax evasion, in opposition to tax avoidance, is illegal. Tax evasion means not paying the taxes due to the State
by using illegal means. It is a deliberated act of cheating. Examples for tax evasion are not declaring the full
amount of income or profits, using more deductions than those legally allowed, escaping some taxes such as
the VAT, sale taxes, etc. This is for the theory. In reality, it is not always easy to classify in a clear-cut way each
situation. Healey, a former UK Chancellor of the Exchequer, said “The difference between tax avoidance and
tax evasion is the thickness of a prison wall” (Elliffe, 2011). As it is difficult to distinguish clearly between them,
the solutions to fight against them are often linked. According to Garcia, Azorin, and de la Vega (2018),
“acceptance of tax evasion is a negative definition of tax morale, which means that tolerating tax evasion is
the clearest expression of inadequate tax awareness, leading to poor levels of tax morale”. If tax evasion is
highly present, it represents an important part of the GDP, as see in the introduction of this point 2. This means
that the State should do something to improve the situation. One solution is a tax reform, we will analyse this
option in the following pages. Tax evasion can be linked to the black market and in a lesser extend to money
laundering. This shows that the users of tax evasion are not the same as for tax avoidance. In fact, as stated
by Maus, everybody does tax evasion or can do it. It is not necessary to have accounting skills or to have an
accountant or a lawyer. Itis much easier to evade taxes than to avoid taxes. This brings an additional difficulty

for the State, because tax evasion is a broad and widespread concept.

2.1.3 The cost of and measure against tax non-compliance

Here above, we have presented the subdivision of tax non-compliance and the problem that it is for the State.
In this subsection, we will look more in details to the cost of and measures that can be taken to fight against

tax non-compliance.

The simplest way to measure tax non-compliance is to look at the tax gap. The tax gap is the difference
between total taxes owed and taxes that paid to the State?. It is expressed as a proportion of the expected

tax revenue and differs among countries.

20 https://www.irs.gov/statistics/irs-the-tax-gap
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In Europe, the tax gap is between 7.98% of the countries’ GDP in Luxembourg and 29.51% in Romania. In the
current Corona crisis, it is striking to see that in half of the EU countries, the amount lost due to tax non-

compliancy exceeds the total healthcare spending (Murphy, 2019).

The literature shows that the reasons for taxpayers accepting that some of them do not fully comply with tax
rules can be divided into two categories (Garcia et al., 2018):
e Internal or individual: this depends on each individual’s values, such as national pride or trustin the
government/legal and justice system (Alm, Martinez-Vazque, & Torgler, 2006); Molero and Pujol
(2005) show that there is also an important psychological aspect.
e Contextual, social, or institutional: it depends on the institutional, social, and economic differences
across countries and regions, such as unemployment, inflation or financial difficulties (Alm, Liu, &
Zhang, 2019; Garcia et al., 2018). Some factors depend on the political participation in decisions by
the population (Torgler, 2007). Authors such Park and Hyun (2003) showed that education is

determinant for tax compliance.

Alm (2014) claims that it is possible to distinguish a third category of reasons for some taxpayers not being tax
compliant. These are the group’s motivations, such as altruism or fairness. Alm (2014) argues that cultural
differences lead to differences in tax morale. Depending on the specification of each tax system, different

incentives should be provided in order to reduce tax non-compliance.

Some actions can be taken by the State to fight fiscal avoidance and evasion. Solutions to counterbalance
negative effects of free exchange rules can be the introduction of anti-avoidance rules by the States. These
rules can help controlling foreign companies, declarations and taxes on the income of any offshore company,
as well as strict transfer pricing rules. However, it is better to fight tax non-compliance at the broadest level.

t# tries to fight in

For this reason, in Europe, the European Commission has put some measures in place. |
different ways the tax avoidance/evasion problematic. An important aspect of this is the “Fiscalis 2020”
programme. This programme supports the electronic exchange of information in real time between the
different Member States. Indeed, Moscovici (2014), the former European Commissioner for “Economic and

financial affairs”, pointed out a lack of transparency in the taxation systems in his action plan for Europe.

This and the culture of banking secrecy in some countries allowed for some recent tax scandals. Fair taxation

is one of the main political priorities of the Von der Leyen Commission (2019-2024).

21 https://ec.europa.eu/taxation_customs/taxation_en
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This is a non-exhaustive list of actions taken to fight tax evasion/avoidance (European Commission 2015)?%

e A platform for tax good governance to monitor EU countries’ progress in tackling aggressive tax
planning and in clamping down on tax havens;

e EU rules whereby each EU country automatically passes to other EU countries information it has on
the income or financial accounts of individuals resident in those other EU countries;

e Quick reaction mechanisms to combat VAT fraud;

e Rules for assistance between EU countries in recovering claims for taxes, customs duties and certain
fees as well as taxes on income, capital and insurance premiums;

e (Cooperation to combat VAT fraud with information exchange systems to alert other EU countries of

fraudulent activities.

Another approach, more specifically aimed at fighting tax avoidance, is the Common Consolidated Corporate
Tax Base (CCCTB?%). The objective is to have a single set of rules to calculate the companies’ taxable profits in
the EU. In other words, to define a common tax base between all the countries. Negotiations on this are still
ongoing. If the CCCTB is adopted, a flat tax may help. As shown previously, the flat tax does not allow for
deductions. This would facilitate the implementation of the CCCTB. However, the results of the different
measures are often not as high as expected. It can be argued that a deeper change has to be made in order
to be able to better collect taxes. As we consider this topic very important for the State, we will deepen our

reflexion in the following section.
2.1.4 Is the flat tax a solution in this case? Theoretical review

We showed in the previous section that some international actions have been taken in order to fight tax non-
compliance. Also, each individual State could take further actions. Each individual State has more impact on

national tax avoidance than on international avoidance.

From a theoretical point of view, the effect of the flat tax on tax non-compliance is not so evident. It depends

on the models used and on the particularity of the different countries and their taxation systems.

In addition to this, not all the models make a clear distinction between evasion and avoidance. From a
theoretical point of view, this is a clear limitation. We will see that some models use a reduction in the tax
rates as a proxy for flat tax. We should be careful with this, as a flat tax does not imply for all taxpayers a

decrease in the taxation rate.

22 https://ec.europa.eu/taxation _customs/sites/taxation/files/docs/body/taxation_internal market en.pdf
23 https://ec.europa.eu/taxation customs/business/company-tax/common-consolidated-corporate-tax-base-ccctb_en
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Alstadsaeter et al. (2019) showed that tax evasion rises with wealth. It should be noted that the flat tax is
composed by three aspects: the tax base, the rate, and the allowance level. In the following models we will

only use the tax rate.

The first model we will look at is the one of Allingham and Sandmo (1972). It examines the link between
uncertainty, tax rate and tax evasion. Without entering into details, the model shows that stability is an
important aspect of a tax system. In order to bring the taxpayers to pay their taxes, the system should be
stable across time. We can do a link with the flat tax as the flat tax ensures a form of stability, the tax base
being always the same.

A second model, Yitzhaki (1974), shows that when the tax authorities charge fines on the taxes non-paid by
the taxpayers, then the prediction is that higher tax rates encourage tax compliance. This can be seen as a

criticism towards the flat tax as in most cases the flat tax implies a lower taxation rate.

A third model, Lin and Yang (2001), shows that the concealed part of income varies directly with the expected
return from the concealed income. According to this model, an increase in the tax rate leads to an increase in

tax avoidance/evasion as if the taxation rates are higher there is a higher gain to evade.

A fourth model, Levaggi and Menoncin (2013), allows fines to take different forms. Depending on the form of
the fine, the outcome is not the same. According to this model, if the fine depends on the amount evaded,
the relation depends on the initial consumption and on the relative risk aversion preferences. If the fine is a
combination of a fix fine and a function of the evaded amount, the outcome depends once again on the risk
preferences of the agents. In Europe, the effect would be that if the tax rate increases, the evasion decreases.

In the US, the opposite would happen.

From a theoretical point of view, this discussion shows that it is not always clear-cut if the effect of the flat tax

is positive or not for tax compliance. More details of these models can be found in the appendix.

2.2 Empirical analysis for State revenues

We divided this part into two. First, an analysis on the effect on the revenues from total taxes. Second, an

analysis on the shadow economy.

The objective of this analysis is twofold. First, we want to know if the flat tax generates the same revenues for
the State as under the previous or other taxation system Second, if the flat tax can contribute to reduce the

shadow economy, collecting taxes from more taxpayers.
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2.2.1 State revenues: Descriptive statistics

Countries without a flat tax Countries with a flat tax
Obs Mean Std. Dev. Min Max Obs Mean Std. Dev. Min Max

Taxes on 292 .1345984 .0207661 .07994 .2653553 110 .1310962 .0244782 .0927968 .2595909
production
and imports

292 2520016 .0376597 .1744615 .410469 110 .2195637 .0687984 .1544785 .4557838
receipts

292 1151109 .0168811 .0419478 .1649923 110 .0936028 .0422992 .0224619 .1684845
products

292 .1089402 .0292127 .0590052 .1975198 99 .0683276 .0115248 .0430804 .1017528
income

Net social 292 .1320566 .0334017 .0415465 .2183548 110 .1014061 .0285385 .0485767 .2066327
contributions

Personal 292 .0790892 .0272166 .0232196 .1401182 110 .0481493 .0170311 .0188158 .0951938
income tax

Taxes on 292 .0754325 .0232161 .0123063 .1322519 110 .0365974 .0128307 .0116108 .0913272
capital

Taxes on the .0285097
income or

profits of

corporations

including

.0106202 .0098633 .0767503 .1053876 .261977  .0054873 .0545931

holding gains

Table 21 : Descriptive statistics on State’s revenues.

An important question when addressing the taxation question is to know if a reform has a significant impact
on the wanted effects and if this impact is positive or negative. We therefore took some figures related to the
tax revenues for different categories, which are displayed in the table 21. The data used starts in 1999 and is
expressed in million Euro so that we can compare it. However, all countries are not comparable directly
because different amounts can be the effect of different sizes of economies. To avoid this negative effect and
to have significant estimators, we divided all the revenues by the State’s GDP (expressed also in millions of
euro). As their tax rates are higher, they collect logically more taxes. For presentation reasons, we decided
not to present the general table but only the one with the modifications mentioned above and with a

separation between flat tax and non-flat tax countries.

The main finding of our analysis is that we do not notice big discrepancies in the figures. In general, it is

possible to compare them. This is very good for our simple regression estimates.
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2.2.2 State revenues: Simple regression

The simple regressions estimate the different types of revenues we chose. As the Breusch Pagan Test detects

heteroscedasticity, we decided to use robust estimators.

Taxes on Taxes on the
Net social
production  Total tax Taxes on Taxes on Personal Taxes on income or
contributi

and receipts products income income tax capital profits of
ons
imports corporations

0.677**%  -0.292%**
_ (-3.96) (-3.43) (-4.08) (-3.95) (-1.55) (-3.32) (-3.17) (0.63)

Year since 0.00245 0.00117 0.000917 0.00122 0.000391 0.000974 0.000597 0.000705

-0.213%** -0.369***  -0.0528 -0.286***  -0.139** 0.0439

introduction

squared
(1.48) (1.10) (0.97) (0.95) (1.14) (0.85)
0.0161 0.0345 -0.00376 0.0264 0.00919 -0.0158
introduction
(1.36) (1.63) (-0.49) (1.36) (0.92) (-1.00)

349 349 349 349 349 349 349
0.735 0.733 0.739 0.421 0.669 0.658 0.302

Table 22: Simple regression on tax revenues®*

The total tax receipts are affected negatively by a reduction of 0.292 point in the total tax to GDP ratio. After
5 years, there is a reduction of 0.14 point. After 8 years, the effect of the flat tax changes and becomes
positive. This suggests that some time is needed before that all the effects of the flat tax arise. We see now

that in our regression the flat tax does on average not increase the tax revenues.

The effect on the net social contribution is negative. For this regression, we added as explanatory variable

the employment level as this has a direct impact on the collected level of social contributions.

2 |n order to predict different tax revenues, we use as explanatory variables the GDP growth rate, the corporate tax rate,
the average personal income tax, a dummy equals to one when the country has a flat tax regime, the dummy Euro, the
number of years and its square since the introduction of the flat tax, the shadow economy indicator( this variable will be

presented in the following subsection), the dummy communist, the inflation and the years dummies.
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The revenues obtained from the different kinds of income are affected in a negative way. The ratio of total
revenues from income is reduced by 0.369 point and this is significant at a 0.1% level. The ratio for the
personal income revenues is reduced by 0.286 point with the flat tax. After five years the effect is a reduction
of 0.193 point. We could expect a reduction, as in most cases the average marginal tax rate is reduced with a

flat tax. However, this reduction is small.

The ratio for the capital taxation, is also slightly reduced. (Significant at a 1% threshold). As we can expect,
the revenues from capital income are also reduced. After 5 years the effect is still negative and is of a reduction
of 0.07 point. This is logical as some countries implemented a flat tax closer to the HR flat tax, which does not
tax capital gains (interests and dividends). Consequently, the revenues from this income source for the State’s

budget are reduced.

2.2.3 State revenues: FE regression

Taxes on Total tax Taxes on Taxes on Net social Personal Taxes on Taxes on the
production receipts products income contributions income tax capital income or profits
and imports of corporations

e 29 (-1.03) (-1.25) (-5.17) (-0.44) (-1.86) (0.77) (0.80)
I

-0.00560 -0.00593 -0.0178*** -0.00112 -0.00654 0.00123 0.0287

Year since 0.000422***  0.000308*** 0.000303*** 0.000102*** 0.0000219 0.0000828**  0.0000358** 0.000242
introduction
squared

] (739 (8.04) (9.07) (4.22) (1.43) (3.36) (3.17) (0.97)
TN -0.00767%*  -0.00603***  -0.00522***  -0.00140 0.00137* -0.000805  -0.0000624  0.0157
introduction

T (348 (-4.10) (-4.06) (-1.51) (2.01) (-0.85) (-0.14) (1.63)

79 79 79 79 79 79 79 79

R-squared 0.739 0.769 0.810 0.696 0.629 0.761 0.715

Table 23: FE regression on tax revenues

We showed previously that with a simple regression, the effect of a flat tax on the different amounts of
revenues collected were in most cases negative and relatively small. The effects do not change much with a
fixed effect regression even if there are in most cases smaller than before. The effect is way smaller on the
total tax revenues: the collected amount decreases of 0.024% and is significant at the 1% level. The fact that
the total taxes on income decrease slightly more than the others (-0.0178), is very significant from a statistical

point of view. This is not surprising as the average tax rate for high income earners is reduced under a flat tax.
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The revenues from capital income increase slightly (0.001%). This is particularly interesting, as the HR flat tax
does not tax capital gains. This means that countries with a flat tax, either increased the taxation on capital
gains or that more capital gains are realized. For all other variables, the effect is smaller than a 0.01% change.

The interesting aspect of this analysis is the effect on each particular year.

In fact, looking at the years dummies we can see that there are changes during the 2008 — 2010 crisis. The
crisis had an impact on the total tax revenues. The period of impact is not the same on all types of taxes. The
taxes related to personal income, capital income, income in general and social contributions were much more
affected in the years after 2010. This is clearly due the reduction in employment that happened over the same
period. Taxes related to capital and production were affected much more in 2008. Taxes on goods did not

change.

2.2.4 Summary for the State’s revenues

We do not notice any important changes in the taxes collected by the State.

In the first part of the thesis, we showed that according to Hall and Rabushka, the introduction of a flat tax
with a particular rate was revenue-neutral for the State. This happens when the CIT revenues compensate for
the lower PIT revenues. Our regressions allow us to confirm this. There is a little reduction on average in the
revenues. Nevertheless, we should not forget that the flat tax leads to a cost reduction for the State, when it

comes to tax collection.
Even though this may not cover all the revenue loss to GDP ratio, it softens the gap. This evokes two questions:

1. Does it mean that that the flat tax has no impact on reducing the shadow economy? Otherwise the
revenues would increase.
2. Or does it just mean that the increase of revenues due to a reduction in the shadow economy

compensate for the loss in revenues due to the flat tax? It is not easy to disentangle these two effects.

At this stage, it is difficult to reply to these questions, as the effect of the shadow economy is low on the
different revenues. We did the same regressionn, especially for countries that did not have a flat tax. The
effect of the shadow economy does not vary much from the regression here above. In order to try to give a
precise answer, we will analyze in the next section the effect of the flat tax on compliance. If compliance

increases, tax revenues should increase as well.
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2.3 Empirical analysis for compliance
2.3.1 Compliance descriptive statistics

We start this subsection with an explanation of the variables. The “shadoweco” is expressed as percentage
of the GDP. This indicator is based on Medina and Schneider’s data. The authors define this as an aggregate

between different measures of the non-observed economy:

e the underground hidden production, meaning activities that are legal but that taxpayers decide in a
deliberated way to conceal to the tax authority.

e theillegal production, i.e. all activities producing goods or services that are forbidden by the law. These
might for example be counterfeited branded products or a drug plantation.

e all the activities related to the informal sector (Sector [...] consisting of production units which operate
[...] on a small scale, with a low level of organization, [...] and with the primary objective of creating
jobs and generating income for people concerned; but [...] which are not registered under specific
forms of national law.?).

e production of households for their own final use, for example the vegetables growing in a family
vegetable patch.

e the error part of the tax authority. This includes all the economic activities that should be taxed or at

least should be counted in the statistical system but is not because of errors.

The variable “shadow economy change” is the growth rate of the shadow economy from one period to

the next one.

The variable “gift” is the percentage of firms that expected to give gifts in meetings with tax officials. This
is a good indicator for measuring the State’s efficiency to collect taxes. In fact, if this is high, it means that
many firms expect to corrupt a tax official. The problem with this variable is that it was not possible to

find many years for which this variable is available.

The two following variables are more explanatory on the complexity of a taxation system, focused on
firms. These variables are the “number of tax payments” each year and “the time required to prepare
and to pay its own taxes expressed in hours”. It may be surprising to find these two variables here, but

they can give an idea of the complexity of a taxation system.

In the following two tables we present descriptive statistics on tax compliance. At first glance, we notice some

important differences between countries.

25 http://uis.unesco.org/fr/glossary-term/secteur-informel
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Variable Obs [\ ET) Std. Dev. Min Max
Shadow economy 526 18.51812 6.768991 7.69 35.3

Shadow economy 503 -1.832081 5.844.999 -20.22099 27.13987
change

50 15.932 1.699.902 0 55.9

Number of tax 358 1.408.659 1.536.578 4 113
payments

Time required to 373 1.975.637 1.254.352 8 866

prepare and to
pay taxes

The figures of table 25 show an important correlation between gift, number of tax payments and the
percentage of the shadow economy. We expected this result. The fact that a higher CIT rate implies a lower
shadow economy is particularly interesting. This is in accordance with some theoretical models such as the
one of Yitzhaki that we presented in the theoretical part. Yitzhaki showed that higher taxation rates should
encourage tax compliance. There is a positive correlation between the “communist dummy” and the “shadow

economy”.

Shadow Number of Time Communist Flat Tax
economy tax required to

payments (EVACYCH
Shadow
economy

BTN o6

Number of tax 0.4581 0.2064 1
payments

0.0507 0.2434 0.0013 1
to pay taxes
-0.1070 03781  -0.1685 -0.1217 1
0.1699  -0.3785 0.2470 02296  -0.5125 1

Flat Tax 0.0550 -0.2645 0.2071 -0.2013 -0.3964 0.4804 1
Table 25: correlations in descriptive statistics on tax compliance

Countries with a flat tax Countries without a flat tax

Obs Mean Std. Dev. Min Max Obs Mean Std. Dev. Min Max

Shadow 84  21.0264 5.626444 10.47 30.51 442 18.04.143 6.867494 7.69 35.3
economy 3

JECLTTT 83 -2.41966  6.666896 -16.8785 21.05691 420 -1.71596 5.670196 -20.22099  27.13987
23 11.9260 13.1023 0 37.1 27  19.34444 19.31433 0 56
A5 100 197 26.23803 7 113 258 11.91085 67.6537 4 41
payments

GG 100 237.927  134.2485 50 759 273 182.7784 118.9136 8 866

pay taxes
Table 26: descriptive statistics on tax compliance with subdivision between flat tax countries and non-flat tax countries.
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2.3.2 Compliance: simple regression

There is an important correlation between the shadow economy variable and the total tax payments,
expressed as the number of payments. More tax payments may discourage some taxpayers to fill in their
documents. They can have an impact on the shadow economy. Doing both regressions of the shadow
economy, with and without the number of tax payments, has not much impact on the coefficient. The R
square is slightly higher when the taxpayment variable is included. We use as starting year 2000. Before this
year, the economic changes due to the fall of communism are still present and could bias the effect measured.
Doing a Breusch-Pagan test on the heteroscedasticity, allows us to see that it is useful to use the robust

function only in the first regression, the one concerning the shadow economy. In all others, there is no

heteroscedasticity.

o G Number of tax Time required to pay
payments taxes

T (006 119

squared

] (0.24) (0.15) (073)
. ]

o 208 (359

Table 27: Simple regression on tax compliance?®

The introduction of a flat tax reduces the shadow economy of about three points. However, we also see that
the shadow economy increases again over the years after the introduction of the flat tax. After five years,
there is still a reduction of the shadow economy of 1.79%. We notice that in the crisis years there is an increase
in the shadow economy, which is not surprising. An interesting point, which we addressed in the first part
from a theoretical point of view, is the effect of an increase in taxes on the compliance rate. Our regression
shows that an increase of one percent in the personal income tax would lead to an increase of 0.06 % in the
shadow economy (seen as percentage of hidden GDP). Doing the same calculation with the corporate income
tax rate, show an increase of 0.004%. This shows not only the fact of having a flat tax matters, but also that

the tax rate has an impact.

26 We also control for euro, the communist dummy, the shadow economy changes the gift variable, the CIT rate, the
average PIT rate and the year dummies in the regression.
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The model predicts a decrease in the tax payments number due to the flat tax. After 5 years, the regression
predicts a decrease of five tax payments. This high figure may be surprising. However, the average number

for flat tax countries are 20 payments.

A much more important variable that has a clear impact, is the reduction in hours needed to fill in all the tax
requirements. The introduction of the flat tax leads towards an increase of 26 hours but each additional year
brings a clear reduction of 14 hours, this is significant at a 0.1% level. After 5 years, the reduction is of 42.51
hours. This seems huge but is plausible given that the average in flat tax countries is 237 hours. The curve is
convex. The maximum is reached after 54 years. However, none of the countries in our observation set (we

start in 2000 here) has had a flat tax for such a long period.

2.3.3 Compliance FE regression

Shadow economy Number of tax Time required to
payments prepare and to pay
taxes

0.106 5.796 -49.95*

(-0.18) (1.40) (-2.05)

Year since introduction 0.00126 0.0375 0.545**
squared

. (0.22) (1.15) (2.88)
]

0.462% 0734 sa52°
. (2.19) (0.48) (2.03)

79 s4 120
0733 0584 0478

Table 28: FE regression on tax compliance?’

This regression shows that the shadow economy decreases with the introduction of a flat tax, by 0.106 point
and by 0.462 in addition each year since the introduction. After 5 years, the effect is a reduction of 2.3 % in
the size of the shadow economy, the FE estimators predicts a larger reduction in comparison to the simple
regression estimator. Observing the “years” effect, we see an increase in the crisis years in the shadow
economy. This effect is not surprising. Indeed, one of the indicators is related to the homemade products.
During a crisis, more will be done at home, as the income is reduced. It is also possible to claim that with a

decreasing income, taxpayers are less inclined to give up a part if their earnings to pay their taxes.

27 We also control for euro, the communist dummy, the shadow economy changes the gift variable, the CIT rate, the
average PIT rate and the year dummies in the regression.
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The flat tax has also a link to the increased number of tax payment deadlines. However, it is mitigated over
time. After five years, the flat tax produces a decrease of 3 payments. Even with this increase we have a

reduction in the shadow economy which is very positive.

A clear advantage of the flat tax is related to the time required to complete a tax declaration. This is very
positive for the economy and is statistically very significant. The switching point in time for the effects of years
is after 9 years. After 5 years, the reduction in hours to comply with the tax rules decrease of 84 hours. We
should remember that this variable is highly correlated with the size of the shadow economy. Reducing one,

leads to a reduction of the other.

A last point is that a reduction in the personal taxation implies a reduction of the shadow economy. Whereas
an increase in the corporate tax rate, implies an increase in the shadow economy. This confirms what we

showed under the Yitzhaki and Lin and Yang model

2.3.4 Summary of the effects of the flat tax on the shadow economy

We can say that a flat tax is an interesting tool to reduce the shadow economy. The flat tax simplifies the tax

collection mechanism and therefore increases the range of action of the tax collector.

The shadow economy comprises tax evasion and tax avoidance, as both are difficult to disentangle. The flat
tax is positive for the whole economy. Taking into account the obtained results in respect to the revenues of
taxes, we can deduct that the flat tax implies a decrease in the shadow economy and probably a reduction in

the tax revenues. This is linked to the conclusions of the previous sub section.

The effects are confirmed by a correlation analysis showing a negative relation between flat tax and tax
receipts and shadow economy. This explains why we did not observe any important changes in the tax
revenues as the two effects (reduction of the shadow economy and reduction in tax receipts due to the flat

tax) moved in the opposite direction.
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3. Inequality
3.1 Theoretical analysis

Inequality is a vast term and is situated between different disciplines. Notably, it is at the junction between
economics, politics and ethics. Many authors have written about this notion and different views and methods
have emerged to monitor and to evaluate the fairness of a system in comparison to others. In this thesis, we

will not spend much time in digging in all these different views, as it is not our primary objective.

The question of inequality concerns the wellbeing of the population, the quality of life but also economic
growth, as said by Christine Lagarde, the former president of the IMF. She claimed that less inequality is

associated with greater macroeconomic stability and more sustainable growth (Atkinson, 2015).

In this respect, the flat tax presents some advantages as we explained it in the first part. However, its biggest
disadvantage is related to equality. We already addressed this point briefly with the notion of vertical equity
when listing the disadvantages of the flat tax system. The implementation of a flat tax on a consumption tax
base, rises concerns about fairness. In fact, it is not sure that consumption represents the same expenses as
income. Income is broader than consumption. Richer people do not consume all their income, whereas
poorer people will tend to do so. If this is confirmed, there is a form of injustice leading to the violation of the

vertical principle equity.

If there is not a “pure flat tax “, this would mean that there is a basic allowance level and that all the income
is not directly taxed. The higher this amount, the more progressive the flat tax is and the better it is for the
very poor. In this sense, the inequality does not rise for this strand of the population. The part of the
population that gains the least from the reform is the middle class. They face the biggest increase in taxation.
In opposition, the wealthiest are winners as their marginal tax rate is lowered with the reform. Surprisingly,
the overall welfare increases due to the flat tax (Diaz-Giménez & Pijoan-Mas, 2019). Their study is based on
the introduction of the Hall and Rabushka flat tax in the US. The reason for this is that the high-income groups
of society win and also the very lowest. The latter profit from the flat tax because of the large deduction in

the labour income tax and due to higher wages, resulting from a higher capital stock in the economy.

On the other side, the inequality in the wealth distribution is also increased by the flat tax, as this system has

a lower redistributive power than the progressive taxation system.

The increase of inequality in wealth and in after-tax income can be measured by the Gini index. “The Gini

index is a synthetic indicator making it possible to account for the level of inequality for a given population. It

varies between 0 (perfect equality) and 1 (extreme inequality).”?®

28 https://www.insee.fr/fr/metadonnees/definition/c1551
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In a study of Paulus and Peichl (2009), they simulated the introduction of a flat tax in Western European
countries. It showed that in most cases, except when the tax rate and basic allowance level are very high, the
introduction of a flat tax leads towards an increase of the Gini index. A trade-off appears between efficiency

of the taxation system and fairness. In the following sub-sections, we will analyze this effect in our sample.

3.2 Empirical analysis
3.2.1 Descriptive statistics

The first table of this subsection shows a general descriptive statistic on inequality.

The variable “net earnings” represents the annual net earnings of a full-time single worker without children
earning an average wage. The unit of measure is the “PPS” (purchasing power standard) so that the amounts
are comparable between the countries. The observations start in 2000. The variable “Gini” is the Gini index
for a country. The variable “PIT transfers” includes social transfers that are paid by the State (e.g.
unemployment, invalidity and healthcare benefits) and benefits from old-age pension schemes. “Income
inequality” is the variable analyzing the dispersion of the revenue distribution on an interdecile ratio between

the penultimate decile and the first (P90/P10 ratio).

Variable Obs Mean Std. Dev. Min Max

438 15680 7.228.088 2938.49 32640.56
| Giniindex | 406 29.59163 4.208607 22 40.6
475 .1084343 0.085796 0 0.282
278 3.998214 0.9566419 3.6 6.400

Table 29: descriptive statistics on inequality

As we can see, there are huge differences between countries, especially in the net earnings. As one could
expect, non-flat tax countries have higher earnings than flat tax countries. In order to have a clearer view on
this, we decided to divide the countries according to the dummy flat tax. This analysis confirmed our

assumption: flat tax countries have on average a much lower annual earning.

The Gini index values are more or less comparable between the two clusters (with and without flat tax), even

if inside the groups there are big differences. The income inequality is, just as the Gini index, higher for flat

tax countries.

Countries with a flat tax Countries without a flat tax
ENELE Obs Mean Std. Dev. Min Max Obs Mean Std. Dev. Min Max
Net earnings 110 10762.2 5346.763 2938.49 26487.92 328 17329.26 7030.428 5197.61 32640.56

93 32.89785 4.469704 24 40.6 381  28.64646 3.791184 20 38.1
(el R ECPENA 81 4.640741  1.084525 2.9 6.4 201  3.732836 .7141543 2.7 5.6
PIT transfers 121 .027711 .0289585 0 .1099799 372  .1143699 .0825357 0 .2875456

Table 30: descriptive statistics on tax compliance with subdivision between flat tax countries and non-flat tax countries.
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3.2.2 Simple regression

The Breusch-Pagan test shows us that heteroscedasticity is present. For this reason, we are going to use robust
estimators. There is a strong correlation (0.9336) between income inequality and the Gini index. We therefore

decided to omit one of them, when the other is the depended variable.

For our regression, we included different controlling variables in order to control for as many effects as

possible.

Gini Net earnings Income inequality PIT transfers
o 031 (.69 (351
Year since introduction squared -0.00931 25.69 -0.00216 0.0000745
D o) (181 (1.00) (033
0.349 -481.0 0.112* -0.000927
L ey (134 (255 (017

Table 31: Simple regression on inequality?

The above regression allowed us to notice a very strong effect and significant effect of the flat on the Gini
index. Introducing a flat tax increases the Gini index of more than 3 Gini points. We included on purpose the
variable “communist”, as not all the communist countries adopted a flat tax. This allowed us to analyze if the
fact of being a former communist country has a small impact. The result confirmed that being a former
communist country, reduces slightly the Gini index. An explanation could be that in those societies there is a
broader sense of equity distribution due to the former economic system. The more years pass by, the more
the Gini index increases. After five years, there is an increase of 4.5 Gini points compared to the no flat tax

case.

Looking at the “year dummies”, we see an increase in the Gini index in the non- crisis period. This is a very
interesting observation. This could mean that the inequalities are reduced in crisis times. We assume that it is
a particularity of the former communist countries, as we observe the opposite in Western countries. If we
redo the same regression without the year impact since the introduction of a flat tax, the effect on the Gini

index is an increase of 5 points (and the R-squared is about the same).

2 We controlled also for GDP growth, the effective tax rate on entering employment, the total weekly working hours,
the PIT transfers, the net earnings, the Gini index, the income inequality ratio, the productivity, the euro dummy, the
communist dummy, the CIT rate, the average PIT rate and the years dummy.



According to our findings, the introduction of a flat tax implies an increase of 1908.8 PPS on an annual base in
the net earnings. However, this increase slows down over the years until a switching point, which is reached

after 9 years. After 5 years, the increase is of 146.05 PPS.

The introduction of a flat tax leads towards an increase in income inequality. The ratio increases by 0.354 and
by 0.112 for each extra year following the introduction, this is significant at a 5% level. An inversion point is
reached after 25 years. As no country has a flat tax for this time laps (as we excluded some years due to missing

data), we can say that the inequality increases with time.

The transfers are negatively affected by the flat tax: a fix reduction of 0.088 percent is observed (significant at
a 0.1% level), the effect of years is limited. However, we should remember that this is the percentage of
transfers on total income. If the income increases, and it does as we have just shown, there is a mechanical

effect of reduction.

3.2.3 FE regression

Gini Income inequality PIT transfers

0.925 0.195 -0.00300
e (0.75) (079 (0.34)

Year since 0.00190 0.00301 0.0000884
introduction
squared

] (0.23) (1.53) (1.24)
[ |

Year since 0.370 -0.0803 0.00444
introduction

= (0.8 (063 (1.00)
R-squared 0.556 0.715 0.870

Table 32: FE regression on inequality*®

The fixed effect regression on equity, shows that a flat tax increases the Gini index. Nevertheless, the effect is
smaller than in the previous regression. The effect is reinforced each year after the flat tax introduction. After
5 years, the Gini index is of 2.82 points higher than without flat tax. As already mentioned before, the
inequality seems to have decrease during the crisis. In those years, the index decreased. An increase in the
transfers reduces the Gini index in an important way, even if the magnitude is questionable. An increase in

the average personal income tax, decreases the index.

30 We controlled also for GDP growth, the effective tax rate on entering employment, the total weekly working hours,
the PIT transfers, the net earnings, the Gini index, the income inequality ratio, the productivity, the euro dummy, the
communist dummy, the CIT rate, the average PIT rate and the years dummy.
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This is interesting as not all countries lower their PIT rate when introducing the flat tax. This suggests that if

the taxation rate is higher, society becomes more equal.

Introducing a flat tax, leads towards an increase in income inequality. The ratio increases by 0.195 with the
taxation system. It decreases in the first years, before rising. This increase happens after 13 years. We exclude

the net earnings as the R-squared is very low due to few observations.

The flat tax has a minor effect on the percentage of transfers: the magnitude of the change is smaller than

with the simple regression.

3.3 Conclusion on inequality

At the end of this part related to inequality, we see a clear negative impact of the flat tax. The indicator

showing the biggest increase is the Gini index, and this in both types of regressions.

An important trade-off appears: The flat tax may be very positive from an economical and efficiency point of
view. However, it is less positive from an equality perspective. This brings us back to the well-known classical
trade-off between efficiency and equality. This trade-off is also present in a progressive system but is

exacerbated with the flat tax.
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Final conclusion

In this thesis, our objective was to look at the flat tax in relation to the effects for some major State indicators.
With this we saw an important trade-off between fairness and efficiency. We started by explaining the
arbitrage that a government faces when choosing a taxation system, mainly between a progressive system
and a flat tax system. We explained the proposal of Hall and Rabushka, the introduction of a taxation system
with a uniform tax rate, and discussed some limitations and adaptations made in order to apply it in reality in
different European countries. We presented three main division of State statistics. We discussed the different
aspects from a theoretical point of view and then from an empirical point of view based on our data sample

covering European countries from the mid-nineties to the latest data available.

In the macroeconomic outlook, we concluded that the flat tax system is globally positive. Without entering

in detail, we can state that the flat tax leads to:

e anincrease in employment;

e aglobal increase in investments;

e a higher productivity;

e anincrease in the GDP growth rate and

e adecrease in unemployment.

The fact to have some positive effects is in favour of the flat tax. This is not surprising, as many effects are all
linked between them. The effects on the second main indicator for the State, which we designated by “taxes”
were globally positive. We presented the problematic of tax non-compliance and discussed it extensively from
a theoretical point of view. The flat tax seems positive on the reduction of the shadow economy and

approximatively neutral on the State’s tax earnings.
We saw that the flat tax is also positive from an efficiency point of view.
However, we remarked also the following drawbacks:

e anincrease in the labour cost;
e anincrease in the effective tax rate on entering employment and

e a momentary decrease in the number of firms.

The main negative point of the flat tax is on the equality side. The flat tax implied an increase in the Gini index
and in the interdecile inequality index. In addition to this, it creates a reduction in the transfers to the

taxpayers.
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We have analysed the situation of previous communist countries in Europe having introduced a flat tax. It
would be interesting to widen the data set with other. This could lead to a higher precision in measuring the

effects of a flat tax. We have not done it due to a lack of data.

Our objective in this thesis was not to answer to the question to know if the flat tax is good or bad. We wanted
to analyse the different effects of its introduction. Considering the flat tax as good or bad is clearly influenced
by political opinions, justice and equity considerations. We therefore let the reader to make up its own mind

and decide for him/herself if the flat tax is a solution to improve the taxation and increase the prosperity.

To conclude, we would like to come back to the trade-off between efficiency and equity that States have to
face when designing their tax system. As we have shown earlier, the progressive system had disadvantages,
mainly on the efficient side. On the contrary, we saw now that the flat tax has important equity problems.

There is therefore not an easy reply to the question of the goodness of a flat tax.
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Appendix

Appendix 1 : variable glossary

Variable

comunist

yearintrosq
yearintro
euro

FT

avpit

Householdinvest
Businessinvest
Governmentinvest
Totalinvest

Prod

GDP growth
Capital

Activepop
employement

unemployement

hoursw
labourcost

Gini

netearnings

Incomeinequality

taxreceiptsT

TproductionimpT

TproductsT

TincomeT

Explanation

Dummy variable equal to 1 if the country was a former
communist country equal to zero otherwise
Year since the introduction of the flat tax squared

Years since the introduction of the flat tax

Dummy equal one if the country has the euro as currency
equal to zero otherwise

Dummy equal one if the country has aa flat tax, equal to
zero otherwise

Average personal income tax and social security
contribution rates on gross labour income for a taxpayer
earning the average income

Households investment to GDP ratio

Business investment to GDP ratio

Government investment to GDP ratio

Total investment to GDP ratio

Productivity, expressed as index, 100 = 2015

GDP change to the previous year

Capital in percentage of GDP

Active population as percenatge of the 20-64 vyear
population

Employement as percenatge of the population 20 to 64
years

Unemployement as percenatge of the population 20 to 64
years

Average numbers of hours worked on a weekly basis
Nominal unit labour cost based on hours worked ;
100=2015

Gini index (0 = equal society ; 100 = completely unequal
society)

Annual net earnings of a full-time single worker without
children earning an average wage PPS

Income inequality expressed in an interdecile ratio
P90/P10

Total tax receipts (in millions Euros) divided by the GDP (in
millions euros )

Taxes on production and imports(in millions Euros) divided
by the GDP (in millions euros )

Taxes on products (in millions Euros) divided by the GDP
(in millions euros )

Taxes on income (in millions Euros) divided by the GDP (in
millions euros )

Source

OECD data

Eurostat
Eurostat
Eurostat
Eurostat
Eurostat
Eurostat
Eurostat
Eurostat
Eurostat

Eurostat

Eurostat
Eurostat

OECD data

Eurostat

OECD data

DG TAXUD

DG TAXUD

DG TAXUD

DG TAXUD

73



NScontributionsT

PITT

TcapitalT

TincomeCT

Inflation

CIT
gift

TpayN

TimeT

TworkingH

Hourspov

Etentempl

PITTransfers

shadoweco

shadowecochange

Nbdensity

Bdisclosure

CBSU

NBN
GDP

Net social contributions (in millions Euros) divided by the
GDP (in millions euros )

Personal income tax (in millions Euros) divided by the GDP
(in millions euros )

Taxes on capital (in millions Euros) divided by the GDP (in
millions euros)

Taxes on the income or profits of corporations including
holding gains (in millions Euros) divided by the GDP (in
millions euros)

Annual inflation rate

Corporate income tax rate

Firms expected to give gifts in meetings with tax officials
(% of firms)

Tax payments (number)

Time to prepare and pay taxes (hours)

Effective tax rate on increasing working hours

Hours of work needed to escape poverty for workless
families

Effective tax rate on entering employment

Part of income (in percentage) that is composed by social
transfers from the State

Percentage of the GDP that is considered as being
Shadow economy

Change in the shadow economy in relation to the previous
years

New business density (new registrations per 1,000 people
ages 15-64)

Business extent of disclosure index (O=less disclosure to
10=more disclosure)

Cost of business start-up procedures as percentage of GNI
per capita

Number of new businesses registered

Gross national product in millions euros

DG TAXUD

DG TAXUD

DG TAXUD

DG TAXUD

OECD data
OECD data
World bank data

World bank data
World bank data
OECD data

OECD data
OECD data
DG TAXUD
Medina and
Schneider ( IMF)
Medina and
Schneider ( IMF)
World bank data
World bank data

World bank data

World bank data
Eurostat
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Appendix 2: theoretical models: Theoretical impact based on dynamic and static models

To study the effect of the flat tax, we resumed the change of moving to this to a reduction of the tax rate. This
assumption is close to what would happen in reality in case of an introduction of a flat tax. The models
consider only one tax rate, which is exactly what is the flat tax is about. In case we lower the rate, the effect

should be the one we hope to achieve.

1. Allingham and Sandmo’s model
Allingham and Sandmo (Allingham & Sandmo, 1972) (AS) produced the model in the paper “Income tax
evasion: a theoretical analysis”. This is one of the first models examining the link between uncertainty, tax rate

and tax evasion.

a) The static case
(1) Model

In this first case, taxpayers have only to make one single tax declaration. This declaration is independent from
all the others they will have to do in following time periods. When they must pay their taxes, they have the
choice between two strategies:

o They declare the totality of their actual income. In this case, there is no uncertainty: the presence or
not of a control does not change the outcome.

e They declare only a part of their actual income. The outcome in this situation depends on whether
they have a fiscal control by the tax administration. If there is a control, they will be worse off due to
the fine that they will have to pay. Otherwise, if there is no control, they will be better off than if they
had declared the totality of their income. They will have won the part of the money that they would

have otherwise paid in form of taxes to the State.
The model defines the following variables:

e W:the actual income of the taxpayer. Thisincome is just known by the earner, not by the tax authority;
e X: the declared income that the tax authority knows. This income can be exactly the same as W.

However, in the case of tax evasion, the declared income will be lower than W;

O: the tax rate imposed by the State;

P: the probability that the taxpayer will be controlled by the fiscal authority. In this case, the tax

authority will check whether there is an undeclared part. If so, a penalty will be charged at a rate m;

1: this penalty is of course higher than the unpaid tax.

The taxpayers will choose the amount of income to declare in order to maximize their own wealth. The below

mathematical formula calculates this amount:
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E[Ul=(1-P)UW — 0X) + pU(W — 0X — t(W — X)) 2

(2) Predictions and observations

In order to calculate the effects of the tax rate, we took the second order derivative with respect to the tax

rate.

The result was the following: (Y and Z represents respectively W — X and W — X — n(W — X), D is the second order

condition)

o= =2 X[0(1 - p)U" (V) + (6 - MpU" (D] +5 (1 -p)U' (V) +pU' (D] 3
The sign of the first term was unclear because it depends on the absolute risk. The second term was
unambiguously negative. Here we could not draw any clear-cut conclusion between the connection of the tax

rate and income.

If we continue to observe the two terms independently, we could see the first term as being related to the
income effect. Then the effect of the flat tax has a positive sign, because a decrease of the tax rate makes the
taxpayers wealthier as they have to pay less taxes. If the agents have a decreasing absolute risk aversion,

reducing Y and Z for any level of X, this leads to a reduction of the fiscal evasion.

The second term can be seen as the substitution effect. This effect is negative as an increase in the tax rate
makes it more profitable to evade taxes at the margin. In this model, the substitution effect favor evasion and

the income effect discourage it. The net effect is uncertain. (Clotfelter, 1983)

It might be useful to do a brief reminder of these two effects, in the case where there is a reduction in the tax
rate. When the substitute effect is present it means that the agents may want to substitute leisure by work
because they have an incentive to work more. The opposite can also happen namely that they want to work

less, this is the income effect. (Mencinger, 2010)

b) The dynamic case
(1) Model

In this dynamical case, the individuals have to make a sequence of related decisions. The particularity of this
case is that if taxpayers are caught avoiding taxes on a given period, they will be investigated on what they did
in the past. This can also lead to a higher probability of being reinvestigated in the future. The objective here
is to look at the impact and changes over a period of time, rather than looking at what happens in the case of

an increase or decrease of a parameter.
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We therefore suppose that the parameters, defined in the static case do not change. We add a fixed
probability P, which is the probability of being controlled during a given period t. In this case, the tax authority

investigates and might detect if the taxpayers have also evaded taxes in past periods.

The agents have a fixed income which is the same across all time periods. They could choose to declare only
a part X;. This amount can change over the different periods t. The only constraint is that it is not possible to
declare less than zero and more than one. If the agents are not discovered avoiding taxes, their income after

tax will be:

Yt=1—0Xt 4

On the other hand, if they are caught avoiding taxes, their income will be reduced to Z:
Z,=1-6X,—mXi_1(1—-X,) 5

(2) Predictions and observations

In this part, we focus on three main questions:

1. Willindividuals at the initial moment t; make an under declaration?

2. Have the taxpayers an incentive to declare all their income in the period X,? This is that X; is equal
to 1.

3. Will the amount which is in the tax declaration increase overtime? This can be summarized by X; >

X, ,wheret > s.

The answer to the first question is identical to the one in the static model: analyzing the first period is the
same as considering the static case. The answer is therefore that there will be some fiscal avoidance in the

first period.

The starting point for the second question, is the following equation:

1-pUX) +pUZ,)>U(1-6) 6

We can see that the left side of the equation tends towards minus infinity. Whereas the right side is a constant.
This means that the equation cannot hold for all t. At some particular t, X; must be equal to one. ( ¥; and Z,

represents respectively W, — X, and W, — 60X, — n(W; — X;)).
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The answer the third question, is that the amount declared will increase overtime. This can be explained by
the fact that if the tax authority detects that individuals have been cheating for decades, it will also control
their past declarations. In this case, the taxpayers having avoided taxes will have to pay an important fine.
This incentivises them to report from now on their real income. Otherwise, by cheating today, they are placing

themselves in a worse position tomorrow.

The above conclusions only apply if the system, i.e. the tax rates and the way of calculating the fines, do not
change over the periods studied. The main prediction is not related to the tax rate but to the tax stability. This
concept should be understood in the sense that the fiscal authority has a stable and constant taxation system.
This is in the progressive taxation not always the case because some rates can be increased or decreased and/
or some deduction can be added or removed. These factors can have an impact on tax evasion. In this sense,
the model of Allingham and Sandmo predicts that if there is a constant system of taxation, tax evasion and
avoidance will tend to decrease. This argument does not suggest that flat tax is better or not, it suggest more

that continuity and stability is a key parameter.

2. Yitzhaki

This model is not a new model. Itis rather an extension of the Allingham and Sandmo model, analysed in the
previous part. Yitzhaki wrote the paper “A note on income tax evasion: a theoretical analysis” two years after

Allingham and Sandmo in 1974.

a) Model

In Allingham and Sandmo, we assumed that the taxpayers should pay a penalty rate m on evaded income if
the tax administration detects their fraud. As we saw, this led to the conclusion that when the tax rate

increases, there would be two opposing effects: an income and a substitution effect.

Yitzhaki (Yitzhaki, 1974) assumes in his model that there is no more a penalty rate m, but that the fine is

imposed on the avoided tax. We will use the same approach in our own model.

Assuming that the taxpayer has an absolute risk aversion decreasing with the rise in income, we can suppose

that as the tax rate increases the income evaded decreases. In this case, there is no substitution effect.

The main equation is:

E[U] = (1 —-P)UW — 6X) + pU(W — 6X — FO(W — X)) 7

Where the notions are the same as in AS, we add F which is the fine for the taxpayer caught in evading a part

of his income.
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b) Predictions and observations

If we take the second order derivative of the equation with respect to 8 (the first order derivative was with

respect to X), we get:

X (7] 8
=5 = =5 (1= P O)(X[Ra(2) = Ra(D)] + FW — X)Rs(2)}
D = 02[(1 = p)U" (V) + P(F = D2U" (D) Ra(¥) = =522 Ry (1) < Ra(2)

In this case the derivative is positive. This leads to an increase in the penalty rate proportionally to 8. The
substitution effect vanishes and only the income effect remains. It can be shown that with those conditions
an increase in the tax rate produces an increase in tax compliance. As higher taxes reduce the taxpayer’s

income, tax compliance will improve. This is the case if the taxpayers have a decreasing absolute risk aversion.

The model showed that when the tax authorities charge fines on the amount of taxes evaded to taxpayers
that cheated, then the prediction is that higher tax rates encourage tax compliance. In fact, if penalties are
charges on unpaid tax liabilities, an increase in the tax rate lead to an increase in the penalties due. In this

sense, the marginal benefit of avoiding paying a part of the taxes due, thus the substitution effect, vanishes.

3. Lin and Yang

Those two authors start from the same conclusion as the Allingham and Sandmo model. As reminder, this
model stated that if the taxation rate rises, tax evasion should increase. As this is counter intuitive,
(Anonymous, 1994) Lin and Yang (LY) presented some years later the paper “A dynamic portfolio choice model

of tax evasion: Comparative statics of tax rates and its implication for economic growth”(Lin & Yang, 2001).

This is a dynamic model which is closer to reality and shows in a mathematical way that an increase in the tax
rate leads towards an increase in tax evasion. To be able to state this there is first a small introduction by a

static model.

a) Static model
(1) Model

The model imagines a closed economy without interaction with others (countries or foreign companies). All
population is identical. Each individual wants to maximise his own utility function. This function can be written

in the following way:

u=In(C"%%) =InC+060InG 9
e (isthe tax rate, its value must be comprised between 0 < 8 < 1;
e (Crepresents the individual consumption;

e T:is the tax rate charged by the State. This tax rate is flat and uniform for all the taxpayers;
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e Gis the amount of public goods provided by the State. It is equal to Ty;

e In this equation, we assume that there is a unitary coefficient of relative risk aversion;

e Each individual has a productivity of y = Ak. The capital is represented by k, A is the technology
parameter;

e e:isthe part of income an agent wants not to declare to the tax authority;

e 1 is the probability that the evasion is discovered by the authority;

e s:isthe fine an agent has to pay if the agent is caught not paying all his due taxes;

o The return of a unity of money which is evaded from taxes is then r = 1 with a probability of 1 — m and

-s with a probability .

The expected returnisv =1 — m — ms.

(2) Predictions and observations

In this introductory study case, all individuals will evade some taxes. As explained by Fishburn (1979), the
condition to have evasion is t(1 4+ s) < 1. In this model, we assume that it is verified. The conclusion is then
similar to the one we draw before, which is that the compliance of taxpayers responds in a positive way to the
tax rate and to the punishment i and s. Since all the individuals evade some taxes the amount of public good
will be modified and will be reduced to G = T(1 — 7e)y. The expected rate of return on a dollar of evaded tax

is represented by 7.

This shows exactly the problematic of tax evasion because the new level of public good, denoted by G, is lower

than the optimal level of public good, G which, is the one if no one’s avoid taxes.

b) Dynamic Model
(1) Model
The individuals now want to maximise their overall utility over their whole life, which is assumed to be infinite.

In this case, the maximization function is the following:

® 1
U= f [(1 —0)Inc+ 01nG] exp(—pt) dt 0
0

Where p is the constant rate of time preference. This rate measures the degree of altruism from a generation
towards another generation. In this model, the enforcement parameters are assumed to be fixed for all the
time lapse. In other words, this means that there is no possibility for the tax authority to control past

declarations.

Using the corresponding “Stochastic Bellman Equation” and maximizing the utility function, the obtained

evasion is: (o is a positive parameter)
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rt 11
¢~ 402
(2) Predictions and observations
A first conclusion is that evasion will exist, e > 0, if T > 0. However, we know thatt > 0 and thatr =1 —
T — 1S. By rearranging the formula, we find that evasion will arise only if T (1 + s) < 1. This means that
avoiding fiscal evasion is possible. It can be done by having an impact on the probability of control or on the

fine which is imposed if a taxpayer is caught.

A second conclusion, which is even more interesting because it refers to the tax rate: the rate of return of a
unit of money evaded is given by rt. The concealed part of income varies directly with the expected return
from the concealed income. According to this model, an increase in the tax rate leads to an increase in tax

avoidance/evasion. This can be easily proved by looking at (11).

4, Rosella Levaggi, Francesco Menoncin model

The starting point of this model is the Lin and Yang (2001) model. Which shows a positive relation between
tax rate and tax evasion. however we showed that there were inconsistency in the model and that the
conclusions where not so sur (Levaggi & Menoncin, 2013)(LM) try to better address those aspects with the
model they developed in the paper “Optimal dynamic tax evasion” (2013). This model will also be the starting

point for our own model which we will present in the next part.

They conceive the penalty function in a way that it can represent different kinds of fines. As second response
to critiques is that they use hyperbolic absolute risk aversion preferences which can represent different kinds

of risk aversion.

a) Description of the model

The model assumes that the behaviour of a representative consumer/investor is described by the following

utility function:

_ (c(®-co)'™®
U(C(t),G) = —1_:; + V(G) 12

V() is an increasing and concave function;

e (i is a public good (which is set outside the model);

e ¢(t) is consumption at time ¢;

e § is the notation for the absolute risk aversion index. If it increases, it shows a higher relative risk

aversion.

The equation is increasing and concave in consumption, c(t), if § > 0.
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The Arrow—Pratt relative risk aversion index, which is a measure of the curvature of the line and thus of the

risk aversion, with respect to c(t) is

a2u(c(1).6)
Ap = ez Y _ aew 13
B IIEGID) - c(D)-co

ac(t)

—6C0

By taking the derivative of this with respect to t, we find ————.
(c(®)—co)

We can therefore see that if

e ¢y < 0, the utility function shows a decreasing relative risk aversion;
e ¢y = 0, the utility function shows a constant relative risk aversion;

e ¢y > 0, the utility function shows an increasing relative risk aversion.

Income (y(t)) is a linear production function of accumulated capital k(t) and a technology parameter A ([0;1]).

In a mathematical way, it is thus y(t) = Ak(t).

When there is no taxation, the dynamic equation of capital accumulation coincides with the income net y(t)

of consumption. Thisis dk(t) = (y(t) — c(t))dt.
The government can impose a tax on income, with a rate T € [0,1]. This must be paid continuously.
When there is no evasion, the net change in capital becomes dk(t) = ((1 — t)y(t) — c(t))dt.

The taxpayers may want to evade a fraction of their income e(t) € [0,1]. If they are caught, they must pay a
fine, which is determined by the amount evaded, the income and a penalty ( n(7)). The total fine is thus

n(t) e(t) y(t). Introducing an evasion possibility adds some risk to the capital accumulation.

The expected pay off in this case is therefore E;[dk(t)] = ((1 -7+ re(t))y(t) — c(t)) dt. The reason for

this is that if taxpayers are caught by the tax authority, they will have to pay a fine. LM suppose that this is

best modelized by a Poisson distribution dII(t), with A being the frequency of controls.
The stochastic process of capital accumulation can be written as:
dk(®) = (1 — 7+ () y(t) — c(®))dt —n(z) e(t) y(®)dII(t) 14

The representative’s consumers/investors choose the optimal level of consumption and tax evasion

(e*(t), c*(t)) that maximize the following inter-temporal utility function:

0 ot (c(O)=ce)1
Jpax Eo [e Joe € ay dt] 15

By solving this equation, it is possible to draw some conclusions on the tax evasion:
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e |t appears that tax evasion is a decreasing function of ¢,. All other parameters being equal, investors
with a higher ¢, are less prone to evade: if they are caught and their ¢, > 0, their consumption might
fall too close to the subsistence level because of the penalty which is added.

e Optimal evasion decreases as the frequency of audit A increases.

b) Effects on tax evasion

The question now is to analyse whether a change in the tax rate has an effect on tax evasion. For this, we will

look at the fine in case tax evasion is detected.

The fines imposed on taxpayers caught for evasion can be of tree different types. The fine can be of a:

e constant fraction of the evaded income
e constant fraction of evaded taxes or

e a combination of the two.

In the first case, when the fine is n(t) = a, the optimal tax evasion is:

_Co 1/6
AQ-o (4 _ (a4
ee®=m (1= (9)") 16
Without showing here all the development, the model shows that for C; < 0 the evasion has a positive

relationship to the tax rate. The case where Cy > 0 is not so clear because it depends on the elasticity.

However, in most cases, the relationship is negative.

However, if the relative risk aversion is constant, C, = 0, there is a positive relationship between the tax rate

and tax avoidance/evasion.

In the second case the penalty is of the form n(t) = ft. It is a constant fraction of evaded taxes. The tax

evasion which maximizes the welfare for the taxpayers is represented by the following formula:

5, (0= "3 (1 - () v

In this case, as in the previous, the value of Cy is important in order to determine the elasticity parameter.

In the case where:

e (> 0, the agents have decreasing relative risk aversion (DRRA) preferences and the elasticity is

negative. A negative elasticity means that if the tax rate increases the evasion decreases;
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e (= 0, taxpayers have in this case constant relative risk aversion (CCRA) preferences. The elasticity
is constant and equal to -1. The effect is the same as in the previous point.

e (y <0, the agents have increasing relative risk aversion (IRRA) preferences and the elasticity is in
some cases positive. The changing point is when the taxation rate is set at 0.5. If the tax rate is below
50%, then the elasticity is negative. On the contrary, if the rate is above 50% and the C; is in absolute
value high, the elasticity is high. This leads towards an increase in tax evasion if the tax rate rises. In
this situation, the solution is like a Laffer curve: the optimal tax evasion decreases while the tax rate
increases until a threshold of 50%. After this threshold, the optimal tax evasion increases when the

tax rate increases.

In the third case, the penalties due when evasion is detected are related to the taxes that should have been
paid and to the amount evaded. It is hardly ever proportional to the evaded income or evaded tax bill. The

fine imposed is often dependent on:

e the type of income evaded
e the way which was used to conceal a part of the taxpayer’s asset and

e the amount of income that has not been declared.

The model assumes that the penalty is of this form: n(t) = a + ft. The variables a and f8 are positive. The
taxpayer caught must pay a proportion B of the evaded taxes (it may be that B21,) and a percentage a of the

evaded income. It is possible that a is composed by something different than money, for example jail.

In this case, the optimal evasion is:

. k(t)_A(igr) (a+po)A\ /8
€arp, (t) = (a+BD)AK(?) (1 - ( T ) ) 18

To know the impact of a change in the tax rate, we should look at the elasticity of the curves. Without entering

in the algebraic, the outcome depends on the preferences.

e With IRRA preferences, the elasticity is positive (in some cases only from a threshold);

e The opposite holds with DRRA preferences.

This shows the difficulty of drawing conclusions: in case an individual has IRRA preferences, there is a positive
relation between tax rate and tax evasion; whereas when an individual has DRRA preferences, there is a

negative relation between tax rate and tax evasion.

A way to solve this may be to look at reality, in particular if we look at the value of C, which determines if we
arein an IRRA case or in a DRRA case. LM did this for the US economy between 1960 and 2009 and got a value

for Cy of -344,73. This means that there are IRRA preferences and that there is a positive relationship between
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tax rate and tax evasion. It is to be noticed that in South-Korea the value for C is much closer to zero, this
means that there are closer to CRRA. (Park & Hyun, 2003) In Europe, according to a recent study, households
have a risk aversion which is positive. (Calvet, Campbell, Gomes, & Sodini, 2019) This means that we are with

DRRA preferences. In this case an increase in the taxation rate has as effect a reduction in the tax evasion.

This last model used three different cases of fines. It showed that when taxpayers face DRRA preferences,
which seems to be the case in Europe, an increase in the tax rate leads towards a decreasing in tax evasion.
We could however raise the critic that the model prediction holds for Europe. If we look at the case of the
United States or Korea, which have different risk preferences, the conclusion is different, a reduction in the

taxation rate has a positive impact on the reduction of tax evasion.

This suggests that the flat tax might be a positive tool in fighting tax evasion in some parts of the world, but

not in others.
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