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Abstract

We present empirical distributions of the average, marginal and participation tax rates
on earnings across the population of Czech taxpayers under the current tax-and-benefit
system. We quantify significant differences between the taxation of employees and the self-
employed: the average tax rates on wage income and business income are 37.4% and
28.1%, respectively, even though the self-employed tend to have higher earnings. On
average, employees and the self-employed face effective marginal tax rates of 46.4% and
30.9%, respectively. The tax system exhibits almost no progressivity—the top income
decile earns 26.7% of total income and pays 26.7% of total taxes—despite the fact that it
is designed to be progressive by providing generous tax credits. There are large
dispersions in the tax rates for people with similar earnings.

1. Introduction

Taxes on earnings constitute 56% of tax revenues in the Czech Republic.' It is
crucial to design taxes on earnings efficiently in order to avoid potentially harm-
ful effects on the economy. The issues of optimal tax design have gained renewed
interest in the public finance literature. This is best exemplified by the Mirrlees
Review (Mirrlees 2010a, 2010b), a comprehensive analysis and recommendations for
reform of the British tax system. It combines new insights from optimal taxation
(Saez, 2001, 2002) with practical considerations of tax administration (Slemrod and
Bakija 2004, ch. 5) and empirical evidence on the effects of the existing tax systems.

This paper contributes to the evidence-based approach to the taxation of earn-
ings in the Czech Republic. It presents the distribution of key efficiency and distribu-
tional characteristics of the tax-and-benefit system (average, marginal and participation
tax rates) across the population of taxpayers. The characteristics are computed with
anewly developed TAXBEN model that uses the Living Conditions survey (SILC),
a representative sample of 8,866 households comprising 20,620 taxpayers.

The Czech tax-and-benefit system is unusual in several respects. It is domi-
nated by a nearly linear payroll tax with very high tax rates earmarked for funding

"The authors gratefully acknowledge financial support from the Technology Agency of the Czech
Republic, grant number TD010033.

" CERGE-EI is a joint workplace of the Charles University in Prague and the Economics Institute of the
Academy of Sciences of the Czech Republic.

! Source: Fiscal Outlook of the Czech Republic (May 2013), Table B.2., Ministry of Finance, available at

http://www.mfcr.cz/en/statistics/fiscal-outlook/2013/fiscal-outlook-05-2013-12701 (last accessed on July 10, 2013)

474 Finance a uvér-Czech Journal of Economics and Finance, 63,2013, no. 6



social security and health insurance. The personal income tax has a single marginal
tax rate of 15%. Earnings from private business (self-employment) are taxed far more
lightly than earnings from employment. Various tax credits and welfare benefits are
meant to introduce progressivity into the flat-tax regime but they target primarily
households with children rather than households that are poor per se.” The system has
undergone frequent design reforms during the past decade.” Some elements of an-
other conceptual reform, scheduled for 2015, have already been legislated. Despite
such reform zeal, the evidence-based approach has been largely missing in the actual
design of the Czech tax system.

Several academic papers have explored the distributional or incentive measures
of the Czech tax-and-benefit system. Vecernik (2006) uses the Czech Microcensus
survey carried out in 1988, 1996 and 2002. He describes the redistribution via the tax-
and-benefit system at the household level, focusing on the change in redistribution
during transition. Schneider and Jelinek (2004) investigate the distributive impacts
of particular welfare benefits and tax allowances and the trends in their relative
generosity, using the household budget surveys in 1999-2002.

Pavel (2009) computes the effective marginal tax rates and net replacement
rates for standardized employees as a function of income and tabulates their distri-
bution in the population for the tax regime in 2008, using the SILC 2005 dataset. He
also documents how these incentive measures changed with the tax reform of 2008.
Galusc¢ak and Pavel (2012) focus on work incentives; they compute the net replace-
ment rates for standardized households (e.g., two parents without children or with
two children) as a function of labor earnings for the tax-and-benefit system in 2006
and 2007. These two studies do not count the employer contributions into their meas-
ures of marginal tax rates and replacement rates. This approach is relevant for some
questions (e.g., individual labor supply at given wage rates) and is used in some cross-
country comparisons (OECD Taxing Wages). Our focus, however, is on the full tax
wedge between the employer costs and the net wage. The disemployment effects
of taxes depend on both labor supply and demand responses in equilibrium. Other
efficiency costs of taxation, such as the cost of evasion and avoidance, use of sub-
contractors instead of employees or excessive consumption of tax-preferred goods or
employee perks depend crucially on the employer contributions (Feldstein, 1999;
Gorodnichenko, Sabirianova and Martinez, 2009). In the Czech context, the shifting
of income between employment and self-employment is particularly important
because of the large differences in the taxation of business and wage income that are
driven mainly by very high employer contribution rates.

Taxing Wages, a regular publication by the OECD (2013), presents standardized
international comparisons of the tax wedges between the employer costs and the net

? The main parameters of the Czech tax-and-benefit system in 2013 are summarized in Table A1.

* In 2005, joint taxation of married couples with children was introduced. In 2006, many deductions from
taxable income were replaced by tax credits. In 2007, the concept of a minimum living standard was
changed and an existence minimum was introduced. In 2008, a flat income tax replaced the progressive
rate structure and the joint taxation of couples was abolished. A new flexible system of the parental leave
benefit was introduced and the child allowance benefit was reformed. In 2011, the birth grant became
a means-tested benefit and available for the first child only. In 2012, the parental leave benefit was made
even more flexible and the social supplement benefit was abolished. In 2013, a special surcharge on high
earners was added.
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wage of workers. The comparisons are computed for “stylized” individuals earn
ing 100%, 67% and 167% of the average wage and do not reflect finer details of
the income tax provisions. The tax wedges are higher in the Czech Republic than
the OECD average for most types of stylized workers except for singles with children
or married workers with children and a non-working spouse. Immervoll (2004),
the study that is methodologically closest to ours, tabulates the empirical distribu-
tions of ATRs and MTRs for 14 European countries® using the EUROMOD model
and data from 1998, but for employees only. Our TAXBEN model fits into
the tradition of similar microsimulation models in other countries, such as NBER’s
TAXSIM model for the United States (Feenberg and Coutts, 1993) or the IFS’s
TAXBEN model for the United Kingdom (Giles and McCrae, 1995). Our TAXBEN
is of course tailored to the particularities of the Czech tax code and the available data
on Czech taxpayers. Compared to the EUROMOD, which is also based on the EU-
SILC data for several EU countries, it captures more details of the Czech system.’

This paper brings forth several contributions. First, it is the first Czech study
that simultaneously presents the average, marginal and participation tax rates and
their distribution across the whole population of taxpayers. We compute these
tax rates for real individuals from the SILC database. Unlike studies using only
“stylized” individuals, this approach captures the actual utilization of tax credits and
deductions by taxpayers and households with different incomes and other charac-
teristics, and allows showing the distribution of tax rates faced by people earning
similar incomes. The focus of this paper is on individuals.® It is therefore informative
for questions such as: How are actual tax payments related to individual incomes?
How progressive are taxes at the individual level? To what extent do people with
similar incomes pay similar taxes? What are the disincentives to earn additional
taxable income? What are the disincentives to enter work?

Second, we analyze taxation of small-business income separately from the wage
income. The existence of a gap in taxation of business and wage income is well
known and has been the subject of intense political debates. However, knowledge
about its empirical magnitude has been lacking. We provide the first estimates of
the empirical magnitude based on observational data. Third, the paper brings some
methodological improvements. The TAXBEN model capturers some features that are
not usually captured in microsimulations (e.g., mortgage deductions, disability tax
credits). Our approach also follows the standards of the Mirrlees Review.” Most
importantly, the average, marginal and participation tax rates measure the full tax
wedge between the net disposable income received and the employer costs or pre-tax
profit. Last, the paper provides an update on the Czech tax-and-benefit system based
on the legislation in force in 2013 and some comparisons with other countries.

* All EU-15 countries except Sweden

* For example, deductions from taxable income, tax credits for disability, the differentiation of the mini-
mum tax bases for social security and health insurance contributions by the months of self-employment
and the type of income, etc.

® In a companion paper (Dusek, Kaliskova and Miinich, 2013) we present the tax rates and benefit rates at
the household level in order to assess the progressivity of the taxes and benefits combined with respect to
household income and their role in reducing disparities in living standards.

" Mirrlees (2010a), chapter 4.
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Among the key findings, we find that the population mean of the average tax
rate on wage income gradually rises from 34.1% in the first decile to 42.9% in
the top decile. For the self-employed, the average tax rate first declines from 34.0%
in the first decile to 24.9% in the fourth decile and then rises to 31.9% in the top
decile. Business income is taxed, on average, at only 28.1%. The wage income is
taxed at 37.4% on average. In fact, the assumptions of the TAXBEN model tend to
over-predict the taxes actually paid by the self-employed; the true gap between taxes
on wage and business income is likely to be even greater.

The dispersion of the average tax rates is very high, particularly at medium
and low incomes. The difference between taxpayers with the same income that pay
the highest and lowest average tax rates commonly exceed 20 percentage points.
The actual “flatness” of the flat tax is compromised by a fairly large number of tax-
payers who face marginal tax rates other than the full flat rate: three-quarters of
workers face the full effective marginal tax rate of 48.6% and only 44% of the self-
employed face the full effective marginal tax rate of 36.4%. The participation tax rate
is, on average, between 40% and 47% throughout most of the income distribution. It
also has very high dispersion at low incomes, and 11% of earners face participation
tax rates exceeding 60%.

The progressivity of the tax system exhibits an unusual pattern: it is expected
to be progressive (despite being nominally a flat tax) due to generous tax credits. We
indeed find that taxes on wage income and business income are progressive within
each income source. However, when the two income sources are combined and we
investigate the progressivity over total income, the tax system exhibits almost no
progressivity. This is best illustrated by the fact that the top income decile earns
26.7% of total income and pays 26.7% of total taxes. Differential taxation of
the wage and business income is the main reason: the self-employed are dispro-
portionately represented in the high-income deciles and their lower taxes reduce
the average tax rates in the high-income deciles.

The rest of the paper is organized as follows: Section 2 describes the main
features of the TAXBEN model and the data (a detailed description is provided in
the Appendix). Section 3 presents the results—the average, marginal and participa-
tion tax rates facing individual taxpayers. The description of the results is purpose-
fully factual and free of normative recommendations. We reserve the normative
assessments for the conclusions in Section 4.

2. The TAXBEN Model
2.1 Data

We developed a new TAXBEN model that simulates the taxes and benefits
for individuals and households in the “Living Conditions” (SILC) dataset. The SILC
is collected annually by the Czech Statistical Office as a part of the EU-SILC project.
We used the latest available edition of SILC (collected in 2011), which contains
information on 8,866 households comprising 20,629 individuals. It reports basic
information about household structure, its housing, and the economic activity and
health of the household members. Importantly for tax simulations, it reports each
members’ annual wages from employment, separated into main and secondary employ-
ment, and annual profits from small business (self-employment), also separated into
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main and secondary business, in the previous year (2010). It further reports the levels
of various welfare benefits received by the household, income taxes, social security
and health insurance contributions (for employees only) and property taxes.

SILC is well suited for TAXBEN-type simulations. It is relatively large and
representative (including weights allowing extrapolation to the population), and
contains a sufficient amount of income and demographic information to capture
the key aspects of the tax and benefit system. One disadvantage of SILC is the poor
quality of the data on capital income—interest, dividends, rents, etc. Even though
such items exist in the database, their values are frequently zero or unrealistically
low. We therefore cannot include taxation of capital income into the analysis, so we
rather focus solely on earnings from wages or self-employment.

2.2 Definitions of Tax Rates

The ultimate objective of the model is to compute the average, marginal and
participation tax rates. Their definitions below state clearly how the provisions of
the Czech tax code enter the computations and illustrate how the tax rates reflect
the link between the changes in the individual’s income or employment and the taxes
and benefits of the entire household. The statutory tax rates and other parameters of
the tax-and-benefit system are provided in Appendix Table A1.

Average Tax Rate:

ATR' =m

1

w! (‘L‘HE +Tger +ThR +rSSR)+max{0,(Wi (1+‘L‘HR +rSSR)—Di)TI —C[}
= Wi(1+rHR +rSSR) (wageincame)

or

' fp (Tpp +Tssp )+ max {0,(71'[ —Di)‘L'I - C"}
= . (businessincome)

ﬂ,'l

The average tax rate is the ratio of the total taxes paid by the individual 7'(Y)
to income (Y'). The first component of the total taxes on wage income are the health
insurance and social security contributions, which are assessed on the gross wage W'
at linear rates 7yr and 7ssr (paid by the employee) and tyz and 755z (paid by
the employer).® The second component is the personal income tax. The Czech per-
sonal income tax is unusual: the tax base is equal to the full employer cost (the gross
wage plus the employer contributions) instead of the gross wage, and there is a single
tax rate 7;. The tax rate applies to the taxable income after deductions . After that,
the taxpayer deducts a number of tax credits C. If the tax after credits is negative,
the tax liability is zero. The exception is taxpayers with children who pay a negative

¥ The computation of the health insurance and social security contributions is somewhat more complicated
for people with very low or very high earnings due to minimum contributions and caps. They are reflected
in the TAXBEN model but for expositional clarity they are not presented in the equations.

? The deductible items include mainly mortgage interest, life and pension insurance that exceeds a certain
threshold, and charitable gifts.
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tax up to the amount of the child tax credit.'” The denominator shows explicitly that
our concept of wage income includes the employer contributions.

The formula for business income is similar, except the relevant income is
the profit before taxes and contributions. The health insurance and social security
contribution rates for the self-employed differ from the rates for wage earners;
moreover, they do not apply to profit but to profit scaled down by a factor f;.""

The average tax rate for individuals does not reflect the welfare benefits.
The benefits are assessed at the household level and it would be arbitrary to allocate
the benefits across household members. The average tax rates at the individual level
are thus useful for assessing the progressivity and dispersion of taxes as a function of
individual income.

Effective Marginal Tax Rate:

MTR' =

dr" (v")-ds" (v")
dy'
The effective marginal tax rate gives the fraction of an increase in individual
income Y at the intensive margin that is “eaten away” by an increase in taxes and

withdrawal of benefits. Note that we consider the effect on taxes 7" and benefits B"
for the entire household.

Effective Participation Tax Rate:
[T” (Y"1v'=y')-B" (Y"y’ :Y")J—[T” (Y"17' =0)-B"(v"|y’ =0)}

EPTR' = .
Yl

The effective participation tax rate is an analogous concept for an extensive
margin. It compares the taxes and benefits of a household in a situation when
member i works and earns income Y with a situation when such member does not
work and earns market income of zero.'> We compute the EPTR for the individuals
that are actually employed or self-employed and for individuals that are not eco-
nomically active. For the latter, we impute the wages that they would have earned
from a Mincer regression.

' The possibly negative tax for taxpayers with a child tax credit is reflected in the TAXBEN model but for
expositional clarity it is not presented in the equations.

" The scale-down factor f;, is currently 0.5, implying that the effective social security contribution is
14.6% instead of the nominal rate of 29.2%. The self-employed are actually allowed to set the scale-down
factor voluntarily at a level higher than 0.5. Paying a higher contribution voluntarily would entitle them to
higher benefits after retirement, but the tax-benefit linkage is very weak, hence it is not in the self-interest
of the self-employed to pay a higher contribution. Similarly, taxes for the self-employed do not include
sick-leave insurance. Participation in this scheme is voluntary for them. We would therefore expect that
the self-employed pay the sick-leave contributions only if participation makes them better off.

"2 1t is particularly important to take into account the effects of the labor supply decision on the taxes paid
by other household members. When one member starts working, the tax liability of the other members
increases because he/she is no longer eligible for the non-working spouse tax credit. When the household
member who is claiming the child tax credits on his/her tax return stops working, the credits are claimed
by the other member, reducing her/his tax liability.
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2.3 Algorithm and Assumptions

The core of the TAXBEN model simulates the taxes and benefits for each
individual and household. The simulations are based on information from the SILC
data on incomes, characteristics and household composition. They straightforwardly
apply the tax and benefit formulas set by the Czech legislation in force in 2013. For
most steps in the computations, the information in SILC corresponds to the infor-
mation on the tax returns and benefit forms. For some steps, the information is
insufficient and had to be supplemented with additional assumptions. Simulations of
benefits that have low take-up rates (housing benefit and aid in material need) are
supplemented with a model that predicts the take-up by each eligible household;
the benefits used in the calculations of the marginal and participation tax rates
already reflect the predicted take-up and not the mere eligibility for the benefit.
A detailed description of the tax-and-benefit simulations and the underlying assump-
tions are provided in the Appendix.

The aggregate consistency of the simulations is summarized in Table A2,
which shows the actual budget revenues and expenditures in 2010 (the year for which
income information is available in SILC), the revenues and expenditures predicted by
TAXBEN (based on tax parameters in 2010) and also the revenues and expenditures
reported directly in SILC. Overall, the model does a very good job of predicting most
of the tax revenues and benefit expenditures, particularly the social security and
health insurance contributions paid by employees, which are by far the largest
revenue sources. It over-predicts the tax revenues from business income, which is
probably due to a discrepancy between incomes reported in SILC and those reported
for tax purposes. Benefit expenditures are sufficiently precisely reported for the child-
related benefits. For the benefits for which we model the take-up, the simulated
expenditures nearly correspond to the actual expenditures.

2.4 Summary Statistics

Table 1 shows basic summary statistics for individuals with non-negligible
annual earnings, broken down by source of income.

There are in total 8,328 individuals in the sample (corresponding to 4.5 mil-
lion individuals in the population) in their productive age having non-negligible
income from work or business, with the great majority of them having income from
work only. The average annual income per employee is CZK 255,000 and CZK 374,000
per self-employed individual. Those with both sources of income have even higher
average income exceeding CZK 400,000 per year. Despite lower incomes, employees
(without any business income) pay higher total taxes (CZK 134,000 annually on
average) than the self-employed (CZK 107,000). The personal income tax is rela-
tively unimportant: its share in total taxes is 14% for employees and 22% for the self-
employed, while payroll taxes make up the rest. The employer contributions are by
far the biggest item on the worker’s tax bill (CZK 86,000, or 64% of total taxes).
Employees are more likely to be women and are a bit younger on average than
the self-employed.
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3. Results

In this section we present the key results, i.e., the distribution of average,
marginal and participation tax rates across individual taxpayers.

3.1 Average Tax Rates and Progressivity

Figures 1a—1b plot the average tax rates as a function of gross income,
separately for wage earners and the self-employed. Each dot in the graph is
an individual from the SILC sample. The line shows the mean average tax rate at
varying levels of income, estimated by a kernel-weighted local polynomial regres-
sion. To portray the weight of individual observations in the population, the bottom
panel of each figure shows the distribution of income and the right panel shows
the distribution of tax rates.

The tax system is by and large progressive within each source of income:
the mean ATR on wage income rises from slightly above 25% for the lowest income
to 45% for incomes just above CZK 1,000,000. The ATRs decline slightly once
income exceeds CZK 1,242,000 (four times the average wage) because the social
security contributions are capped at that level. Tax credits make the taxes progressive
despite the linear health insurance and social security contributions and the flat
personal income tax."

13 The ATR would have been, in the absence of tax credits and other non-linearities, 48.6%. For a person

with two children and the average gross earnings (CZK 255,000), the credits reduce the ATR to 33.6%.
For a person with twice the average earnings, the same credits reduce the ATR to 43.6%.
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The mean ATR on business income is U-shaped, initially falling from 33% to
23% at incomes of around CZK 280,000, but then rising gradually to 36% percent
for incomes between CZK 1,500,000 and CZK 2,000,000. The reason for the initial
U-shaped pattern is the minimum income thresholds for social security and health
insurance contributions, which are quite high for the self-employed with a primary
business: CZK 155,000 per year for social security contributions and CZK 310,000
per year for health insurance contributions. The self-employed with incomes below
the thresholds pay contributions as if their income was at the thresholds. Interest-
ingly, the distribution of business income exhibits spikes around incomes that co-
incide with the two thresholds, suggesting an optimizing behavior whereby the self-
employed bunch at incomes that minimize the tax liability.

The distribution of the average tax rates on wage income has a distinct spike
at 33.6%. It is made up of employees who pay zero income tax but pay exactly linear
health insurance and social security contributions. The mode of the distribution of
the average tax rates on business income is 28%, faced predominantly by the self-
employed with middle-range incomes (CZK 200,000-280,000) who do not claim
atax credit for a spouse or children. A full 30% of people with wage income and
39% of people with business income pay no or negative income tax."*

Figures la—1b also depict a substantial dispersion in the ATRs across indi-
viduals with the same income. The dispersion gradually declines with income.
The gap between the taxpayers with the highest and lowest ATRs (at given income)
exceeds 20 percentage points at low and medium income; it narrows down to less
than 10 percentage points for incomes above CZK 500,000. The cause of the dis-
persion is again credits and deductions: the upper “envelope” of ATRs is made up of
people who are taxed at the full rate and do not claim any deductions or credits other
than the basic credit; the people below are those claiming varying combinations of
deductions and credits."®

The most visible message from Figures 1a-1b is the starkly different tax treat-
ment of wage and business income. Most wage earners are taxed at between 30% and
44%, while most self-employed people are taxed at between 22% and 38%. This gap
is present throughout the income distribution except for the very bottom.

Table 2 further illustrates the difference by showing the mean and standard
deviations of the ATR by income deciles and income sources. On average, workers
face a 37.4% ATR while the self-employed face a 28.1% ATR. On average, the full
income of employees is equal to the income of the self-employed—the average gross
wage income of CZK 247,480 corresponds to full employer costs of CZK 331,623,
while the average gross business income is CZK 331,233. However, the self-
employed pay almost 27% lower taxes than employees (CZK 95,310 as opposed to
CZK 129,680).

In the bottom decile, the ATRs on wage and business income are equal.
The gap between them exceeds 11 percentage points from the fourth through the tenth

' Not all people paying zero income tax need to be on the spikes of the distribution. They may be facing
the minimum health insurance or social security contributions, which shift their ATR upward.

'3 Other, but quantitatively less important, causes of the dispersion are the exemption of informal wage
income from health insurance and social security contributions and the absence of minimum contributions
for secondary business.
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Table 3 Income Shares and Tax Shares by Individual Income Deciles

Wage income Business income All income

Lnec‘;lrge decile decile decile decile decile decile tf:sai':e:;
share of share of | share of shareof | share of shareof . N
income total taxes| income total taxes| income total taxes ncomein

the decile

1 0.018 0.015 0.013 0.016 0.019 0.017 0.11

2 0.043 0.035 0.032 0.036 0.042 0.037 0.18

3 0.059 0.052 0.042 0.039 0.057 0.052 0.16

4 0.074 0.067 0.058 0.050 0.069 0.067 0.11

5 0.085 0.080 0.070 0.062 0.083 0.084 0.09

6 0.103 0.100 0.081 0.068 0.089 0.091 0.15

7 0.102 0.102 0.119 0.107 0.105 0.110 0.11

8 0.124 0.126 0.122 0.114 0.121 0.125 0.18

9 0.148 0.155 0.139 0.139 0.148 0.150 0.26

10 0.245 0.268 0.323 0.370 0.267 0.267 0.41

Gini 0.33 0.37 0.44 0.53 0.35 0.37

Ratio 1.12 1.20 1.05

Notes: The sample includes all individuals with non-negligible annual earnings (above 8000 CZK). Observa-
tions are weighted by the frequency weights provided in SILC that allow extrapolating from the sample
to the population.

decile, and is highest in the sixth decile, where it reaches 14 percentage points.
The self-employed in the eighth decile who earn CZK 415,000 on average still pay
lower absolute amounts in taxes than workers in the sixth decile who earn
CZK 238,000, nearly 50% less.

The differential taxation of wage and business income causes an intriguing
pattern of the progressivity of taxes, portrayed with an alternative gauge in Table 3.
The table shows the share of each decile in the total gross income and the share of
each decile in total taxes. In a strictly proportional tax system, the income shares and
tax shares would be equal. The taxation of wage income and business income, when
considered separately, is somewhat progressive. The tax share of the top decile of
wage earners is 26.8% as opposed to their 24.5% income share. The taxes on busi-
ness income exhibit even more progressivity at the top: the tax share of the top decile
is 37.0% as opposed to the 32.3% income share.'® However, the lowest-income self-
employed actually pay more than their share in income due to the minimum con-
tributions.

The overall progressivity of taxes—when wage and business income earners
are considered together—is markedly lower. The tax shares of the first through fifth
deciles are only negligibly lower than their income shares, and the tax shares of
the eighth and ninth deciles are only negligibly higher than their income shares.
Strikingly, the tax share of the top decile is exactly equal to its income share (26.7%).

'® The distribution of business income is also more unequal than the distribution of wage income: The top
decile has an income share of 32% as opposed to the 1% share of the bottom decile; for wage income,
the top decile income share is 24% as opposed to the 2% share of the bottom decile.
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This counterintuitive finding is also portrayed by the ratio of the concentration
coefficient of taxes to the Gini coefficient of income. The ratio is a popular measure
of tax progressivity, with higher values indicating higher progressivity.'” The values
of both coefficients and their ratios are reported at the bottom of Table 3. When
considering wage income and business income separately, the ratios are 1.12 for
wage income and 1.20 for business income, indicating some progressivity. When
both sources of income are considered together, the ratio is a mere 1.05. It is not
a weighted average of the equivalent ratios for wage or business income, but it is
actually lower than both of them and indicates rather meager progressivity.

The reason is that the share of business income in total income rises as we
move to the highest income deciles, from 6% in the fifth decile to 41% in the top
decile. Taxpayers with business income get a higher weight in higher deciles and
therefore the overall ATR does not rise as fast as it does within wage or business
income only.

To put these results in the international perspective, we can compare the aver-
age ATRs with 14 European countries covered by Immervoll (2004). They varied
from 55% (Belgium) to 27% (Ireland). The Czech average ATR on wage income
(37%) and the ATR on thetop decile (43%) would rank as the ninth highest.
However, a comparison based on today’s tax codes would most likely put the Czech
Republic at a higher ranking because the statutory tax rates on labor income declined
in ten out of the 14 countries (OECD 2013).'® The relative progressivity can be
assessed by comparing the ratio of the ATRs for the top and bottom deciles. This
ratio lies between 1.5 and 1.6 in half of the countries and is far higher in the others.
The corresponding ratio of 1.34 for the Czech tax code would be the second lowest
(after Denmark)."

It is impossible to precisely compare the gap in ATRs on wage and business
income with other countries because of the lack of studies with a comparable
methodology. An illustrative comparison can be made with findings in the OECD
(2009). The authors compute the effective tax rates (including income taxes and
social security contributions) for stylized businesses in four countries: New Zealand,
Sweden, Norway and the UK. The stylized business yields income at two or four
times the average wage. Business activity can be carried out either under an employ-
ment contract or via an unincorporated (self-employed) business, and the authors
make additional assumptions that affect the tax gap between employment and self-
employment. Under the assumptions that generate the largest gap, the effective

'7 The concentration coefficient, like the Gini coefficient, is the ratio of the area between the diagonal of
the unit square and a concentration curve and the area below the diagonal. The concentration curve F'(g)
denotes the share of total taxes paid by the fraction g of the poorest taxpayers (Seidl, Pogorelskiy and
Traub, 2013, p. 19). The concentration coefficient of taxes in general differs from the Gini coefficient of
taxes because the ordering of taxpayers from the lowest to the highest income is generally not the same as
the ordering from the lowest to the highest tax payments.

'8 The OECD (2013) allows an up-to-date consistent comparison of the average tax rate (defined the same
way as in this paper) for several types of stylized workers. For single workers with average earnings,
the ATR in the Czech Republic is the fifth highest.

1 The ratio of 1.34 has the ATR of the second, not the first, decile in the denominator. The second decile is
more appropriate for this comparison: Immervoll (2004) excludes employees with less than full-year
employment from the analysis; these are dominantly represented in the bottom decile of the Czech sample
and face somewhat higher ATR’s because of the minimum health insurance contributions.
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average tax rate on the self-employed is lower than on employees by 0% (New
Zealand), 22% (Norway), 31% percent (Sweden) and 32% (UK).*’ In our TAXBEN
sample, the corresponding numbers are 27% (for the whole sample) or 28% (when
restricting the sample to taxpayers with earnings that are twice the average wage,
plus or minus 10%). The preferential tax treatment of the self-employed is therefore
high, although not the highest, in the international comparison. Moreover, since
TAXBEN tends to over-predict the average tax rates on the self-employed, the actual
gap in the Czech Republic is most likely even greater.

3.2 Effective Marginal Tax Rates

The effective marginal tax rate (EMTR) is a measure of work incentive at
the intensive margin—it measures the fraction of the marginal product of labor
created by longer work hours, greater effort or increased productivity that is taxed
away. It is also an important measure of the incentives to engage in tax evasion or
avoidance. The EMTR captures the incentives to compensate employees through
taxed salary as opposed to legal or illegal alternatives such as perks, stocks or employ-
ment of subcontractors instead of employees. The relationships between the effective
marginal tax rates and income and their distributions are depicted in Figures 2a-2b.*'
Table 4 shows the averages of the EMTRs by income deciles.

2 OECD (2009), figure 3.1-3.2, pages 58—79.
2! The distribution of income is the same as shown in Figures la and 1b.
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Table 4 Effective Marginal Tax Rates

Wage income Business income All income
Q N - "
§ E eﬁ“‘;?’;"e wilt)r(l:é‘:e:f\lltval eﬁ“‘;?’;"e wilt)r(l:é‘g\lltval eﬁ“‘;?’;"e wilt)r(l:é‘g\lltval
mean stdev. mean stdev.| mean stdev. mean stdev.| mean stdev. mean stdev.
1 0401 148 0.023 0.09 | 0503 233 0.022 0.10 | 0448 188 0.053 0.81
2 0.399 0.96 0.057 096 |0.148 0.18 0.043 0.14 | 0331 036 0.031 0.34
3 0469 0.07 0.007 0.04 0099 0.17 0.054 0.16 |0411 0.16 0.011 0.06
4 0.477 0.07 0.010 0.04 |0274 0.12 0.019 0.09 | 0454 0.09 0.010 0.05
5 0473 0.06 0.007 0.04 |0.304 009 0018 0.08 |0457 0.08 0.010 0.05
6 0476 0.06 0.005 0.04 |0.294 009 0.013 0.07 | 0454 0.09 0.007 0.04
7 0496 037 0.014 037 |[0358 005 0.006 0.04 |0472 034 0.012 033
8 0.487 0.02 0.002 0.02 |0.364 003 0.002 0.02 |0459 0.07 0.003 0.03
9 0486 0.02 0.001 0.01 |0.364 0.01 0.000 0.00 |0454 0.06 0.001 0.01
10 0.481 0.03 0.000 0.01 |[0.380 0.04 0.003 0.02 |0439 0.06 0.001 0.01
:;Zr' 0464 057 0.013 033 [0309 075 0.018 0.09 |0438 062 0.014 0.30

Notes: The sample includes all individuals with non-negligible annual earnings (above 8000 CZK). Observa-
tions are weighted by the frequency weights provided in SILC that allow extrapolating from the sample
to the population.

The Czech Republic has a nominally flat tax. In a genuine flat-tax regime, all
taxpayers would face the same effective marginal tax rates that involve paying
income tax and the health insurance and social security contributions on the margin.
Taking the differential taxation of wage and business income as a given fact, these
“full” EMTRs would be 48.6% for wage income and 36.4% for business income. Our
results show that the reality is different. Seventy-four percent of wage earners and
only 44% of the self-employed face these full EMTRs. These taxpayers are con-
centrated in the middle and higher income levels.**

At incomes above CZK 1,242,000, the EMTR is 33.8% for employees and
43.3% for the self-employed. In this income range the self-employed pay higher tax
rates on the margin than employees.

At lower incomes, the EMTRs are lower on average but their variance is high
(see columns 3 and 7 in Table 4). The variance is due primarily to different tax
treatment of low incomes rather than the withdrawal of benefits. Many wage earners
pay zero income tax but pay the standard health insurance and social security con-
tributions. Such taxpayers (16% of wage earners) face an EMTR of 33.6 percent.
Even lower EMTRs are faced by the remaining wage earners who pay zero personal
income tax, are below the minimum health insurance contributions, have an informal
work contract which is taxed more lightly, or a combination of these factors. Among
the self-employed, 19% of taxpayers face the EMTR of 29.6% (these are above
the minimum social security contributions but below the minimum health insurance
contributions) and 13% of taxpayers face the EMTR of zero (these are below both
minima and claim enough credits in order not to pay income tax either).

2 However, the lowest-earning taxpayer in SILC facing the 48.6% MTR has annual income of CZK 28,000.
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Some low-income taxpayers face effective marginal tax rates between 50%
and 90%. About 2% of taxpayers are exposed to effective MTRs exceeding 60%.
These taxpayers face positive withdrawals of benefits if their earnings increase.
The benefit withdrawal rates are reported separately in the right subpanels of
Table 4% When considering all earners together, the average benefit withdrawal
rates are 5.3% in the first decile, 3.1% in the second decile, and practically zero from
the third decile up.

Most taxpayers are unaffected by any benefit withdrawals. Ninety-six percent
of all taxpayers and even 92% of taxpayers in the first decile face zero benefit with-
drawal. Those who are affected by benefit withdrawals (8% of taxpayers in the first
decile, 7% in the second decile), face withdrawal rates of at least 15%. Most
commonly, the benefit withdrawal rates for such taxpayers are either 20% or 46%.

The main reason why so few taxpayers have positive benefit withdrawal rates
is that many benefits are means-tested with a fixed amount of benefits (e.g., child
allowance and birth grant). Therefore, only those who are right below the threshold
for benefit eligibility face withdrawal of benefits on the margin. The second group of
benefits (housing benefit, aid in material need) has the benefit amount dependent on
income, but they have very low eligibility thresholds so that benefits are mostly col-
lected by non-working individuals. However, this does not imply that benefits have
no impact on work incentives in the Czech Republic. The important role of benefits
is captured by the participation tax rate, which shows how the benefits change with
changes in labor market participation (see the next section).

Immervoll (2004) also provides the tabulation of EMTRs for the entire working
population (workers and the self-employed together). The average Czech EMTR
(43.8%) would be the fourth highest in comparison with 14 other EU countries.**
The Czech Republic not only has one of the highest EMTR levels, but it has by far
the highest dispersion of EMTRs despite the flat tax: the standard deviation of
EMTRs is 0.62, while the highest standard deviation in the Immervoll (2004) sample
is 0.45 (the Netherlands) and most countries have a standard deviation of around 0.3.
The high dispersion is explained by high benefit withdrawal rates for those (few) tax-
payers that face positive withdrawals, a large fraction of self-employed and em-
ployees paying no income tax, and the large differences between tax rates on wage
and business income.

3.3 Effective Participation Tax Rates

The effective participation tax rate (EPTR) is a widely used measure of work
incentives at the extensive margin—it describes the tax and benefit consequences of
the labor force participation decision of individuals. Figures 3a-3b illustrate effective
participation tax rates (including the effect of both taxes and benefits) as a function of
gross income for individuals with positive wage and business income. Clearly, most
of the taxpayers face EPTR between 30% and 60%, and between 40% and 49% on
average. But the dispersion in EPTR is very high, mainly for employees. The great

2 The difference between the effective marginal tax rates and the benefit withdrawal rates is thus the “tax
only” marginal tax rate that measures only the increase in taxes.

** The average EMTRs vary from just under 25% (Spain, Greece) to between 50% and 55% (Germany,
Denmark).
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dispersion in the EPTR, which concerns mainly lower-income individuals, is caused
by the benefit withdrawal that is connected to the decision to enter paid work. This
may lead to EPTRs exceeding 60%. These high EPTRs are faced by as many as 12%
of individuals with positive work income and 9% of those with positive business
income. These very high EPTRs are concentrated not only among the workers with
the lowest incomes, but are spread also to some taxpayers with annual incomes above
CZK 500,000 (which is well above the average wage).

In case of secondary earners (usually women), high EPTR is also a conse-
quence of the tax credit for the non-working spouse, which the primary earner loses
if the secondary earner enters the labor market. The non-working spouse credit is very
high and is the same as the basic credit deducted by every taxpayer (CZK 24,840
per year). As the secondary earner enters work, the basic tax credits she receives for
herself are offset by the non-working spouse credit that her spouse loses. Since
credits for children and deductions are already claimed by the primary earner,
the secondary earner typically faces a perfectly linear tax schedule with marginal and
participation tax rates equal to 48.6%. This level is also the mode of the distribution
of EPTRs among the workers.

Great variation in effective participation tax rates for the lowest-income
taxpayers is also illustrated in Table 5. Average EPTR for the first decile is only 27%
for work income, but the standard deviation is at least twice as high as for the other
deciles. From the fourth decile up, the average EPTR of employees exceeds 43% and
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Table 5 Participation Tax Rates, by Income Sources and Income Deciles

Effective PTR (taxes + benefit withdrawals)

Income

decile wage income business income all income
mean st.dev. mean st.dev. mean st.dev.
1 0.269 0.32 0.419 0.31 0.296 0.34
2 0.382 0.17 0.407 0.23 0.395 0.18
3 0.408 0.14 0.382 0.18 0.405 0.14
4 0.437 0.14 0.362 0.17 0.429 0.14
5 0.454 0.12 0.356 0.16 0.445 0.13
6 0.457 0.12 0.379 0.15 0.449 0.13
7 0.472 0.11 0.346 0.13 0.466 0.12
8 0.479 0.10 0.344 0.12 0.453 0.12
9 0.476 0.09 0.360 0.11 0.439 0.11
10 0.478 0.08 0.365 0.07 0.437 0.10
average 0.431 0.166 0.372 0.18 0.421 0.17

Notes: The sample includes all individuals with non-negligible annual earnings (above 8000 CZK). Observa-
tions are weighted by the frequency weights provided in SILC that allow extrapolating from the sample
to the population.

rises slowly to nearly 48% in the highest decile. The self-employed in the first three
deciles face higher EPTRs (slightly above 40% percent) than workers. This is due to
the minimum social security and health insurance contributions, which act as fixed
costs of running a business. However, people with business income from the fourth
decile up face lower EPTRs than people with work income (columns 2 and 4 in
Table 5). The average EPTR for business income is almost 6 percentage points lower
than the average EPTR for work income, which is driven mainly by lower health
insurance and social security contributions on business income.

Figure 3c illustrates the EPTR for non-working individuals under the counter-
factual that they start working full-time. Clearly, non-working potential workers face
somewhat higher participation tax rates, which is consistent with their decision not to
work. The average EPTR is around 45% throughout the income distribution, and
the 48.6% EPTR is faced by nearly 16% of non-working individuals. Seven percent
of non-working potential workers face an EPTR of over 60%.

4. Conclusions

We have documented numerous facts about the distribution of the average,
marginal and participation tax rates on earnings in the Czech Republic. Here we
summarize our key findings and their potential policy implications.

Perhaps the most striking feature of the Czech tax system is the large gap in
taxation of wage and business income. We quantify that the mean ATR on business
income is lower than the mean ATR on wage income by 9.3 percentage points
(27%). In the medium and upper income deciles, the gap is even wider, between 11
and 14 percentage points. These results should be thought of as a lower bound of
the true gap because they are based on officially reported taxable incomes. The tax
laws allow many self-employed people to count part of their regular personal
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spending towards business costs or to deduct generous estimated costs instead of
their true costs; such factors lead to even lower effective ATRs.

There are several economic reasons why the self-employed should be taxed at
lower rates than employees (higher taxable income elasticity, higher business risk,
absence of numerous labor code guarantees, etc.). We acknowledge that the literature
does not provide a clear recommendation on how much lower the tax rates should be.
But the current preferential treatment of the self-employed in the Czech Republic
appears too generous compared to what it was several years ago and in comparison
with a other countries for which such a comparison is available. The Mirrlees Review
also criticizes the similarly generous preferential treatment in the UK.*> The large
gap between ATRs on wage and business income provides very strong incentives to
employ workers as business subcontractors even in cases when an employment con-
tract would be mutually preferable in the absence of the tax advantage. Incentives to
engage in undeclared work and tax avoidance are also adverse side effects.

The effective marginal tax rates on wage income are very high—77% of
workers face EMTRs that exceed 45%, among the highest in international compari-
sons. Assessing the harmful effects of such high EMTRs on the economy would
require empirical knowledge of the incidence of the taxes on wage income in the Czech
context, which is lacking. To the extent that high EMTRs are even partially trans-
ferred into employer costs, they may potentially have serious negative effects on
demand for labor.

Income tax credits are supposed to induce some progressivity into the other-
wise flat tax and contributions. We find that their effect is empirically rather limited.
The main reason is that most tax revenues are raised through nearly linear health
insurance and social security contributions. Moreover, about one-third of taxpayers
(mostly with lower and medium incomes) pay no income tax; these taxpayers face
only linear health insurance and social security contributions. The tax schedule is
thus de facto perfectly proportional for this large group of taxpayers.

The ATR rises with income within the groups of wage earners and business
income earners. When the two groups of taxpayers are combined, the overall progres-
sivity is lower than the progressivity within either group. Again, the lower taxes on
business income together with the increasing share of business income in higher dec-

 Mirrlees (2010a), chapter 19.1.
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iles are the reason for this. Strikingly, the shares of both the lowest and the highest
deciles in total personal incomes (1.9% and 26.7%) are essentially the same as their
shares in total taxes (1.7% and 26.7%).

A non-negligible fraction of taxpayers face strong disincentives to work on
the extensive margin. In particular, the effective participation tax rate exceeds 60%
for 11% of working taxpayers, and 8% of the non-working. The tax code is struc-
tured such that the EPTRs for secondary earners (usually women) are higher than
EPTRs for (otherwise comparable) primary earners. The primary earner deducts tax
credits for himself, his children and his non-working spouse, and potentially uses
other deductions. When the secondary earner starts working, she can claim a tax
credit of CZK 24,840 (roughly the average monthly gross wage) for herself, but at
the same time her spouse loses the non-working spouse tax credit of equal value.
Moreover, the tax credits for children, the mortgage interest deduction, etc. have
already been claimed by the primary earner. Due to these peculiarities, the secondary
earner’s wages are taxed at a perfectly linear tax rate of 48.6%. Since secondary
earners typically exhibit a much more elastic labor supply on the extensive margin
and higher reservation wage (see, for example, Meghir and Phillips, 2008), this feature
of the tax system violates optimal taxation rules that imply lower participation tax
rates for secondary earners.

Lastly, the disparity in the average, marginal and participation tax rates among
taxpayers with similar incomes is high.”* The ATRs commonly differ by 20 percent-
age points or more among individuals with the same income at low or medium
income levels. Such differences are due primarily to generous tax credits for children
and non-working spouses, mortgage deductions and the inevitable differences among
taxpayers in the consumption of these tax-preferred commodities. These forms
of tax relief were introduced with the objective of reducing taxes for households
with certain characteristics. The disparities in ATRs are an expected and intended
consequence. The magnitude of the disparities, reflecting the joint distribution
of the eligibility for various forms of relief across the population, is unknown. Our
results provide useful quantitative insights into the question of whether the resulting
effects of these forms of tax relief, as they are actually claimed by taxpayers, are
desirable.

Our results also shed some light on their effectiveness in achieving the stated
objective. Taxpayers who pay zero income tax do not benefit from these forms of tax
relief or benefit only partially.”” We compute the fraction of taxpayers who are eligible
for at least one credit or deduction other than the basic credit or the child tax credit
and at the same time their income tax after credits (but before the child bonus) is
zero. This fraction comprises 42% of taxpayers. As expected, these are predominant-
ly poorer taxpayers; the average gross income of those with zero income tax before
credits is CZK 170,000 while the average gross income of all taxpayers who are
eligible for at least one credit or deduction is CZK 313,000. The objective of provid-
ing tax relief to taxpayers with certain characteristics, as implemented in the Czech
system through deductions and credits, has problematic distributional consequences.

% Evaluating the impacts of tax reforms on “stylized” individuals could then be very misleading because
seemingly similar taxpayers pay substantially different tax rates to begin with.

%" The child tax credit is the only credit that may reduce the tax liability to a negative number.
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APPENDIX

TAXBEN Model—Algorithms and Assumptions

Computing taxes and benefits would be straightforward if the information
in the SILC dataset was the same as on the tax returns and benefit application
forms. This is true for the key information (e.g., wages, family structures) but not
for the numerous detailed provisions of the tax and benefit laws. We inevitably had
to resort to assumptions on how to reflect those provisions which cannot be perfectly
computed with the data available. Below we describe the TAXBEN computations
and justify the assumptions.

i. Defining Incomes

Our concept of income Y corresponds to the marginal product of labor. For
wage income, the marginal product is the total employer cost, i.e., the sum of
the wage and social security and health insurance contributions paid by the employer.
For business income, the marginal product is the gross profit before subtracting
social security and health insurance contributions and the income tax.

SILC reports the gross wage income from primary and secondary employ-
ment, and also reports the type of labor contract that a person has. For tax purposes,
the first distinction is not relevant, but the second is relevant because wages from
informal temporary contracts™ up to CZK 10,000 per month are exempt from health
insurance and social security contributions. We therefore distinguish wages from
formal work (fully taxed) and informal work (partially taxed) based on whether
the individual has an informal temporary contract. Finally, we add the employer’s
health insurance and social security contributions, calculated from gross wages by
applying the tax laws to obtain the full employer cost, which is our concept of wage
income.

Employees also receive some compensation in employee benefits (perks).
Perks are generally not taxable, with the exception of a company car provided for
private use. Ideally, wage income should include the monetary value of the perks.
SILC provides yes/no information on some of the perks (car, food vouchers,
cell phone) but not their monetary value. Therefore, perks are not included in
the TAXBEN model.

The income of the self-employed reported in SILC is the difference between
revenues and costs, as recorded on the tax return or self-reported by the respondent,
minus social security and health insurance contributions. Social security and health
insurance contributions are then not reported for the self-employed. We therefore
have to reconstruct the gross business income before paying the contributions.
Fortunately, there is a one-to-one correspondence between profit before and after
subtracting the contributions, even if one takes into account the non-linearities
induced by the minimum and maximum contributions. The exact function linking
the two is:

%% The so-called “dohoda o provedeni prace” in Czech, which is currently limited to 300 hours per year
with a single employer.
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where NY denotes net income (after subtracting the contributions but not the income
tax), and Bssmin, Brmins Bssmax and B denote the minimum and maximum tax bases
for social security and health insurance contributions; other terms were defined
in section 2.2. We invert the function to express Y as a function of NY and apply
the inveg:e function to the net income reported in SILC to recover the gross business
income.

ii. Computing Taxes

We first divide the household members into tax units. A tax unit is the collec-
tion of household members where one taxpayer can potentially claim tax credits on
behalf of some other members.*® The tax unit is simply the household in single-adult,
married-couple or basic parent(s)-children households. In more complicated house-
holds (typically young parents and children living with grandparents or with other
relatives present), we use the information on the relationship of each member to
the head of the household to isolate the parent(s) and children into one tax unit,
the grandparents into another unit, and the remaining individuals into other single-
person units.*’ We assume that the highest-earning person in the tax unit claims all
the tax credits for the children and non-working spouse.

For each individual with positive income, we apply the appropriate tax law
to compute the health insurance and social security contributions provided by
the employee and employer. To compute the income tax, we first set the partial tax
base, which equals wages plus employer contributions for wage income and profit
before contributions for business income. Next, taxpayers can deduct several items

¥ The minimum tax bases also depend on the number of months during the year when the business
is operating. For the main business income, this number is reported in SILC and we use it to set
the individual-specific minimum tax bases. For secondary business income, the number of months is not
reported. We therefore apply the assumption that the number of months of secondary business activity is
distributed uniformly and assign the number of months according to the rank in the distribution of
secondary business income (i.e., people in the top twelfth of the distribution of secondary business income
are assigned 12 months, people in the second twelfth are assigned 11 months, etc.).

3% Typically, a child tax credit claimed by one of the parents and the non-working spouse tax credit
claimed by the primary earner for a non-working spouse.

3! Even in a basic parents-children houschold, a child can form a separate unit if he/she is old enough to
earn income and the parents cannot claim a tax credit for him/her.
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from the partial tax base.*> The SILC data is rather limited for incorporating this
feature of the tax system. There is no information to impute the deductions for
charitable gifts, life insurance contributions and study costs, and we do not include
them in the model. This is not avery serious omission since these deductions
represent only 28% of all deductions.”® The deductions for voluntary pension
insurance can be computed directly, since the pension insurance amounts are
reported in SILC.

The mortgage deduction is the most important, representing 62% of all
deductions. We impute the mortgage deduction from the information on whether
the household has a mortgage or not, the self-reported value of the home, how long
the current home has been occupied by the household, an assumed interest rate and
the length of the repayment period. Based on this information, we construct
a “typical” mortgage that the household is likely to have and compute the interest
payments.*® Doing so inevitably implies that our imputed deductions sometimes
underestimate and sometimes overestimate the true deductions and they have lower
variance than the true deductions. However, we think that our imputations are precise
enough to capture the main consequences of the mortgage interest deduction:
the preferential tax treatment that homeowners with a mortgage receive over other
taxpayers and its regressive impact because higher-income households are more
likely to have a mortgage and to deduct higher interest payments.*’

After subtracting the deductions, a 15% tax rate sets the income tax before
credits. Subtracting the basic credit, credit for a non-working spouse and the child tax
credit is straightforward because SILC provides enough information to determine
eligibility. There are also additional credits for taxpayers and spouses with disabili-
ties. The basic tax credit for each taxpayer is higher for people with a serious
disability (so-called ZTP/P card holders), and also the tax credit for a non-working

32 According to the breakdown of income tax statistics produced by the Ministry of Finance, the total value
of these deductions was CZK 22.3 billion, or 3.6% percent of the personal income tax base. However,
these income tax statistics are compiled from individual income tax returns only. The majority of
taxpayers have their taxes administered by their employers. The employers also process common
deductions, such as the mortgage interest deduction. Even the tax collecting authority does not have
the information to calculate the total amounts of deductions. The statistics on the deductions that we
mention here are based only on the subpopulation that files areturn. Unfortunately, this lack of
information does not enable us to check the external validity of the assumptions that we use to impute
the deductions.

33 Source: Breakdown of income tax statistics (2010), Ministry of Finance.

** The mortgage market in the Czech Republic has expanded substantially since 2000. The SILC data
demonstrates this with the large difference between the number of households that have a mortgage and
moved into in their current home during 2000-2010 and those that moved in during the previous decade
(564,000 and 117,000, respectively, population-weighted). For that reason, we assume that households that
moved in since 2000 used a mortgage to buy their home. The mortgage amount is assumed to be 50% of
the value of the home and naturally the households took the mortgage when they moved in. The house-
holds that had moved in earlier are assumed to have used the mortgage for renovation of the home.
The mortgage amount in this case is assumed to be 20% of the value of the home and the year when
the mortgage was taken is assigned to them randomly in the 2000-2011 range. The interest rate and
the mortgage payment period are assumed to be 4% and 15 years, respectively.

3% Descriptive probit and OLS regressions on a subsample of households with positive earnings show
that a 1% increase in household income increases the probability that a household has a mortgage by
0.075 percentage point. On the subsample of households with a mortgage, a 1% increase in income
increases the amount of the mortgage interest deduction by 0.35%.
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spouse is higher if the spouse is a ZTP/P card holder. The eligibility for these tax
credits is assigned to people who report (or whose spouse reports) “very bad” health
status in the SILC data.*® There is also an additional tax credit for people who receive
a disability pension. Disability pensions are reported in the SILC data, so determin-
ing the eligibility for this tax credit is more straightforward.’’

The wage and business income taxation differential is one of the focuses of
our analysis. We therefore have to portion the total taxes into taxes on wage and
business income for taxpayers that have both sources of income. While the health
insurance and social security contributions are assessed separately on wages and
profits, the income tax is determined jointly. We portion the income tax by the share
of the wage and business income in the tax base.

iii. Computing Benefits

As with taxes, we start by defining the benefit units. This basically means
creating units that are treated separately for benefit entitlement purposes. Some
benefits (like the housing benefit and aid in material need benefits) treat the whole
household as one unit (so that the characteristics and incomes of all household
members are tested). In the case of benefits that are connected to the presence of
children in a family, the benefit units sometimes do not include all household
members. For entitlement to the child benefit and birth grant, the benefit unit
includes children and their parents (if parents are themselves dependent children,
then grandparents are also included in the benefit unit). For the maternity benefit,
the amount of the benefit depends on the previous income of the mother, so the unit
includes only her.

Based on the definitions of benefit units and detailed information in the SILC
data, we can simulate eligibility for and the amounts of most of the welfare benefits
that are available in the Czech Republic. We simulate the maternity benefit (penézitd
pomoc v materstvi), birth grant (porodné), child allowance (prispévky na déti), housing
benefit (prispevek na bydleni) and the aid in material need benefits: living allowance
(prispévek na zZivobyti) and housing supplement (doplatek na bydleni). However,
some benefits cannot be simulated due to a lack of information on previous incomes
and employment history in the SILC data (unemployment benefit—ddvky v neza-
méstnanosti), because of the length and amount of the benefit being the subject of
a choice made by recipients (parental leave benefit—rodicovsky prispévek) or because
of the very individual assessment process for benefit eligibility (benefits for people
with a serious disability). These benefits are thus not simulated; the amounts of these
benefits are taken from the self-reported values in SILC.

Simulation of some of the means-tested benefits is further complicated by
the fact that the period for which incomes are tested does not always correspond to

3%The information about ZPT/P card holders is not available in the data, but the “very bad*“ self-reported
health status in SILC data corresponds well in total numbers to the total number of people with a ZTP/P
card.

37 However, the amount of the tax credit differs based on the type of disability pension that an individual
collects, and the information on the type of disability pension is not reported in the data. We thus again
apply the assumption that only people with “very bad” self-reported health status in SILC collect the most
generous disability pension and therefore are eligible for the most generous tax credit.
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the period for which incomes are reported in SILC. SILC data reports incomes in
the previous calendar year, while for example the housing benefit and the birth grant
are assigned based on income from the previous quarter. Therefore, we have to apply
the assumption that incomes are spread smoothly across the whole year and there
are no big jumps therein. Moreover, the reported benefits in SILC are reported for
the same period as reported incomes, while in reality benefits are often assigned
based on incomes from the previous period. So, to some extent, we also assume no
big jumps in incomes across years, because some of the reported results are based on
a combination of reported benefits from SILC (unemployment benefit and parental
leave benefit) and simulated benefits (all other benefits).

The simulation of the maternity benefit requires further assumptions. Eligi-
bility for this benefit is conditioned upon paying health insurance contributions for at
least 270 days in the previous two years. We assume this condition is satisfied for all
women who have positive incomes from work or business in the previous calendar
year. In the simulation of the housing benefit, we compare information about actual
housing costs reported in the SILC data with the maximum normative costs (taken
from legislation).

Finally, the standard assumption in the microsimulation literature (see, for
example, Immervoll and O’Donoghue, 2002) is the full take-up of social benefits.
However, the take-up of some welfare benefits in the Czech Republic is quite low—
this mainly concerns the housing benefit and aid in material need.™ For these
benefits, we thus create a model that predicts take-up for each eligible household
based on the information about actual collected benefits (reported in the SILC data).
We run a probit model for all eligible households, where the dependent variable is
a dummy variable for households that report positive amounts of the benefit and
explanatory variables include the amount of the benefit, demographic characteristics
of the head of household (age, education, marital and health status), household com-
position and regional dummies. We sort all eligible households by their take-up
probability (from highest to lowest) and assign the simulated amount of the benefit to
the households with the highest take-up probability up to the point where the total
expenditures on the benefit approximately fit the external statistics of the Ministry of
Labor and Social Affairs. We do this for the housing benefit and aid in material need
benefits, while we assume full take-up for other simulated benefits that are linked to
the presence of children in the family.*’

iv. Consistency with External Data

The accuracy of the TAXBEN model in predicting tax revenues and benefit
expenditures is evaluated in Table A2, which shows the actual budget revenues in
2010 (the year for which income information is available in SILC)," the revenues

3% Mares (2001) estimates the take-up of the housing benefit to be only around 50%; the take-up of aid in
material need is unknown.

3% The consistency checks in the next subsection show that full take-up for the child-related benefits is
probably a reasonable assumption, as our simulated expenditures on these benefits are quite close to
the actual expenditures reported by the Ministry of Labor and Social Affairs.

0 Ideally, we would like to use the tax liability on income earned in 2010 instead of the cash revenues of
the government. However, the Ministry of Finance was not able to provide this information separately for
employment and business income.
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predicted by TAXBEN (based on tax parameters in 2010), and also the revenues
reported directly in SILC (however, SILC does not report the health insurance and
social security contributions of the self-employed).

The model does an excellent job in predicting the two most significant revenue
sources: social security and health insurance contributions paid on wage income.
The TAXBEN predictions differ from the actual revenues by 0.2% and 1.7%, respec-
tively. The TAXBEN under-predicts the income tax on wage income and over-
predicts the income tax on business income, such that the total income tax revenues
are still under-predicted by 15.1%. The relative disparity between business and wage
income is in part due to differences in the way that income tax is allocated between
wage and business income in the official statistics and in TAXBEN.*" The over-
prediction of the income tax on business income is most likely due to the discrepancy
between the incomes of the self-employed reported in SILC and incomes that are
actually taxed. SILC contains direct information on the income tax paid by the self-
employed, which, however, is not taken from the tax returns but is imputed by the Czech
Statistical Office based on reported incomes and family structures. The income tax
revenue reported in SILC exceeds the actual revenue by the order of 3.5. Also,
the TAXBEN-predicted health insurance and social security contributions on
business income are higher than the actual revenues, despite the fact that these are
very simple, almost linear taxes. SILC thus appears to be over-reporting business
income. One reason for this might be the availability of several (legitimate) de-
ductions that reduce the tax base below actual profits. The most important are
the estimated costs that the self-employed may deduct instead of their true costs.
The estimated costs are set as a fixed percentage of revenues (40%, 50%, 60% or
80%, depending on the industry) deducted by about 300,000 self-employed people.**
Total tax revenues are over-predicted by the TAXBEN model by a mere 1.9%.

Benefit expenditures are predicted very well for the child-related benefits.
The expenditures on the maternity benefit are somehow under-predicted, but other-
wise we match the external data very closely. For the benefits for which we model
the take-up (housing benefit and aid in material need), the take-up is modeled in such
a way that the simulated expenditures match the external data, which is confirmed in
Table A2.

v. Computing the Tax Rates

The average tax rate is a simple division of the total taxes paid by the in-
dividual on his income. The marginal tax rates are computed by increasing the annual
gross income (either the wage or business income) by CZK 1,000 and simulating
the change in the household’s taxes and benefits under the increased income.

41 Persons that have both wage and business income have the income tax on wages withheld by
the employer. They also file a tax return on which both income sources are consolidated and all tax credits
and deductions are claimed. Taxes paid based on this return appear in the official statistics as taxes paid by
the self-employed and thus the tax credits and deductions disproportionately reduce the reported income
taxes paid by the self-employed. In TAXBEN, we divide the income tax in proportion to the share of
business and wage income in the tax base.

2 Source: Explanatory memorandum to Act No. 500/2012, available
at:http://www.psp.cz/sqw/historie.sqw?0=6&t=801 (last accessed on June 28, 2013).
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The participation tax rates of currently employed or self-employed individuals
are computed by setting their earnings to zero, holding the earnings of other house-
hold members constant and simulating the change in the household’s taxes and
benefits under the reduced income.

vi. Wage Imputation for Non-Working Individuals

When constructing the participation tax rates for non-working individuals, we
do not observe the counterfactual—the earnings they would have earned had they
worked. Their earnings have to be imputed. We impute wages only for individuals
who could potentially work—we assume that includes all individuals in their pro-
ductive age (19-61 years old for men and 19-58 years old for women based on
the current retirement age), who are not full-time students and do not suffer from
serious health problems. We assume that these individuals (if they enter the labor
market) would start working as employees in formal employment and they would
work for 12 months a year in a full-time job (40 hours a week).

Wage imputation is based on a Mincer wage regression with a Heckman
correction that accounts for the fact that non-working people are a selected group that
would earn lower wages if employed, conditional on the observable characteristics.
The Mincer wage regression is run for men and women separately to allow for
different influences of characteristics on wages for these two groups. We first run
a participation regression that predicts labor force participation probability for each
working and non-working individual (excluding the self-employed as wage imputa-
tion is for work income only), and create a Heckman correction based on this partici-
pation probability, which is then used in the wage regression.”’ Wage regression is
run for employees who have positive income from formal work. Their hourly wage is
regressed on individual characteristics (age, education, marital status, nationality,
region of residence, size of the city of residence and household composition) and
the Heckman correction term. Wages are then predicted for the non-working poten-
tial workers, and their annual wage is calculated based on either full-time or part-
time work for 12 months. This imputed wage (either for full- or part-time work)
represents the counterfactual used in EPTR calculation for the non-working.

** This two-stage Heckman’s approach requires the presence of an exclusion restriction (variables that
predict participation probability, but not wages). We use dummy variables for the presence of children of
various ages in the household as an exclusion restriction in our analysis (so that in the participation
regression we include these variables together with all explanatory variables from the wage regression).
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Table A1 Main Parameters of the Czech Tax and Benefit System, 2013

Taxes

Personal income tax

Tax rate—basic 15.00%
Tax rate—surcharge 7.00%
Surcharge applies if gross income exceeds 1,242,432
Basic tax credit 24,840
Child tax credit 13,404
Health contributions

Tax rate—employees 4.50%
Tax rate—employers 9.00%
Tax rate—self-employed 13.50%
Tax base for the self-employed 50% of profit
Min tax base for the self-employed 155,304/year
Max tax base none
Minimum contribution (employees and non-workers) 1,080/month

Social security contributions

Tax rate—employees 6.50%
Tax rate—employers 25.00%
Tax rate—self-employed 29.20%
Tax base for the self-employed 50% of profit
Min tax base for the self-employed 77,652/year
Max tax base (employees, employers, self-employed) 1,242,432/year

Finance a uvér-Czech Journal of Economics and Finance, 63, 2013, no. 6 501



Table A1 Main Parameters of the Czech Tax and Benefit System, 2013 (continued)

502

Benefits

Child allowance (pridavky na déti)

Eligibility Income below 2.4 times minimum living standard
Amount per child up to 5 years CZK 500 / month

Amount per child 6-14 years CZK 610 / month

Amount per child 15 years and older CZK 700 / month

Birth grant (porodné)

Eligibility Income below 2.4 times minimum living standard
Amount per first new-born child CZK 13000

Amount if twins, triplets etc. CZK 19500

Maternity benefit (penézita pomoc v materstvi)

Eligibility Previous health insurance contributions
Duration 28 weeks

Amount 70% of average \zlrzg(]ji(i:réél;e last 12 months
Parental allowance (rodi¢ovsky prispévek)

Eligibility Raising child up to 4 years of age

Total amount CZK 220,000

Duration Flexible (up to 2 to 4 years of age of a child)

Housing benefits (pFispévek na bydleni )

Housing costs (socially respectable) above 35%
of income

Housing costs (socially respectable) above 30%

Eligibility (Prague)

Eligibility (out of Prague)

of income
AR Difference between hgusing costs and 30 (35)%
of income
Living allowance (pfispévek na Zivobyti)
Eligibility Income below subsistence level
Amount Difference between subsistence level and income
Housing supplement (doplatek na bydleni)
Eligibility Income below 1.3 * subsistence level
Amount Difference between subsistence level and income
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Table A2 External Validity of the TAXBEN Model:
Tax Revenues and Benefit Expenditures (mil. CZK)

2010
External TAXBEN  siLc  JAXBEN
statistics  predictions values vs. e)_(te_rnal
statistics

Taxes:
Income tax—wage income 111,842 82,407 83,426 -26.3%
Income tax—business income 7,987 19,193 27,304 140.3%
Social security—wage income 323,095 323,658 322,989 0.2%
Social security—business income 22,450 45,670 N/A 103.4%
Health insurance—wage income 148,582 145,855 140,040 -1.8%
Health insurance—business income 14,280 23,791 N/A 66.6%
Total taxes on earnings 628,237 640,573 N/A 2.0%
Benefits:
Child allowance (pfidavky na déti) 3,875 3,690 3,916 -4.8%
Birth grant (porodné) 1,565 1,572 1,266 0.4%
Maternity benefit (penézitd pomoc v matefstvi) 7,409 5,647 N/A -25.1%
Housing benefits (pfispévek na bydleni) 5,321 5,293 2,833 -0.5%
Aid in material need (pomoc v hmotné nouzi: 3.882 3726 1,896 4.0%

prispévek na Zivobyti a doplatek na bydleni)
Parental allowance (rodic¢ovsky pfispévek) 27,765  from SILC 26,345 N/A
Unemployment benefit

- ) 13,355  from SILC 9,355 N/A
(podpora v nezaméstnanosti)
Other benefits (pfispévek na péci, pfispévky
pro zdravotné postizené, vysluhovy pfFispévek N/A from SILC 12,854 N/A

atd.)

Sources: Ministry of Finance, Tax Statistics (http://www.mfcr.cz/cs/verejny-sektor/regulace/dane/danova-
statistika); Ministry of labor and social affairs, Bilance davkovych pfijmu (internal statistics available
upon request); UZIS, Ekonomicke informace ve zdravotnictvi 2010, 2011 (http://www.uzis.cz/
/katalog/zdravotnicka-statistika/ekonomicke-informace-ve-zdravotnictvi); Ministry of labor and social
affairs, Statistical yearbook of labor and social affairs (http://www.mpsv.cz/cs/3869)

Finance a uvér-Czech Journal of Economics and Finance, 63, 2013, no. 6 503



REFERENCES

Dusek L, Kaliskova K, Minich D (2013): Distributional impacts of taxes and benefits among Czech
households: Results from a TAXBEN model. Working paper, available at:
http://idea.cerge-ei.cz/files/taxben_hh 11 2013.pdf.

Feldstein M (1999): Tax avoidance and the deadweight loss of the income tax. The Review of
Economics and Statistics, 81(4):674—680.

Feenberg D, Coutts E (1995): An Introduction to the TAXSIM Model. Journal of Policy Analysis
and Management, 12(1):189-194.

Galuscak K, Pavel J (2012): Taxes and Benefits: Work Incentive Effects of Policies. Finance a
uver-Czech Journal of Economics and Finance, 62(1):27-43.

Giles C, McCrae J (1995): TAXBEN: the IFS microsimulation tax and benefit model. /FS working
paper, no. W95/19; available at http://www.ifs.org.uk/publications/572.

Gorodnichenko Y, Sabirianova PK, Martinez-Vazquez J (2009): Myth and Reality of Flat Tax
Reform: Micro Estimates of Tax Evasion Response and Welfare Effects in Russia. Journal of
Political Economy, 117(3):504-554.

Immervoll H (2004): Average and marginal effective tax rates facing workers in the EU: A micro-
level analysis of levels, distributions and driving factors. (OECD Publishing) OECD Social,
Employment and Migration Working Papers, no. 19.

Immervoll H, O’Donoghue C (2002): Welfare benefits and work incentives: An analysis of the
distribution of net replacement rates in Europe using EUROMOD, a multi-country microsimulation
model. EUROMOD Working Paper, no. EM4/01.

Mares P (2001): Problém necerpani socidlnich davek [The issue of non-take-up of social benefits].
VUPSYV Praha; available at http://praha.vupsv.cz/Fulltext/Mares.pdf.

Meghir C, Phillips D (2008): Labour supply and taxes. I[ZA Working Paper, no. 3405.

Mirrlees JA (Ed.) (2010a): Tax by design: The Mirrlees review. Oxford University Press.

Mirrlees JA (Ed.) (2010b): Dimensions of tax design: The Mirrlees review. Oxford University Press.
OECD (2009): Taxation of SMEs: Key Issues and Policy Considerations. OECD Tax Policy Studies,
no. 18.

OECD (2013): Taxing Wages 2013. OECD Publishing. http://dx.doi.org/10.1787/tax_wages-2013-
en (accessed June 2013).

Pavel J (2009): Dopady zmén v daiovém a davkovém systému v letech 2004-2008 na hodnoty
ukazateld motivace k praci v CR. [Impact of changes in taxation and benefit systems from 2004 to
2008 on values of motivation-to-work indicators in the Czech Republic] Ministry of Finance of
the Czech Republic Research Study, no. 1/2009.

Saez, E. (2001). Using elasticities to derive optimal income tax rates. Review of Economic Studies,
68(1), 205-229.

Saez E (2002): Optimal income transfer programs: Intensive versus extensive labor supply
responses. Journal of Public Economics, 95(11-12):1485-1500.

Schneider O, Jelinek T (2004): Distributive Impact of Czech Social Security and Tax Systems in
Early 2000’s. /ES Working Paper, no. 67.

Seidl C, Pogorelskiy K, Traub S (2013): Tax Progression in OECD Countries: An Integrative
Analysis of Tax Schedules and Income Distributions. Springer Berlin-Heidelberg.

Slemrod J, Bakija J (2004): Taxing Ourselves. 3rd edition. MIT Press, Cambridge MA.

Vecernik J (2006): Income Taxes and Benefits among Czech Employees: Changes since 1989 and
Cross-National Comparison. Finance a uveér-Czech Journal of Economics and Finance, 56(1-2):
2-17.

504 Finance a uvér-Czech Journal of Economics and Finance, 63, 2013, no. 6





