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Abstract

In this paper, we use actual data provided by the Polish tax authority and charac-
terise the properties of income distribution in Poland in the case of high-income 
earners. By employing a variety of techniques we are able to confirm that the dis-
tribution of income in Poland can be approximated with a Pareto distribution 
in its upper tail. This finding makes the formula for the optimal marginal tax rates 
of Saez [2001] applicable to the Polish case and allows us to provide estimates of 
the optimal marginal tax rates for Poland. We show that the current tax policy 
in Poland is not optimal. Specifically, we show, by relying on empirically viable 
estimates of the elasticity of the labour supply with respect to the wage, that the 
optimal marginal tax rate at high income levels exceeds 60%. In other words, we 
suggest that there is room for a welfare-improving reform in Poland, and we argue 
that high-income individuals should be expected to contribute substantially more 
at the margin than they currently do.

Streszczenie

Na podstawie analizy danych pochodzących z zeznań podatkowych można dowieść, 
że faktyczny rozkład dochodów osób o wysokich dochodach w Polsce może być 
dostatecznie dobrze przybliżony przez rozkład Pareto. Oznacza to, że do wyzna-
czenia optymalnej, krańcowej stopy podatku dochodowego można użyć formuły 
Saeza [2001]. Z analizy wynika, że obecna taryfa opodatkowania wynagrodzeń 
w Polsce nie jest optymalna. Jeśli uznać znane szacunki płacowej elastyczności 
podaży pracy za wiarygodne, optymalna stawka podatku od dochodów z pracy 
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Introduction

Finding the optimal marginal tax rates is not easy as the original problem of Mirrlees [1971] is techni-
cally demanding and its calibration requires rich data sets. Consequently, in practice, governments almost 
never resort to optimal tax schedules and rely on simplistic and traditional tax functions that are far from 
welfare maximising. In this paper, we try to bridge the gap between economic theory and practice in the case 
of Poland. Specifically, we use actual empirical data provided by the Polish tax authority to attack the opti-
mal taxation problem in the range of high-income levels. In particular, we were able to establish that that 
the formula derived by Saez [2001] can be applied to the Polish data, and we successfully used Saez’s formula 
to identify the optimal tax rates applicable to high-income earners in Poland. Not surprisingly, our results 
show that the current tax system in Poland is not optimal and that there is room for a welfare improvement 
in Poland by allowing the marginal tax rates to be increased at high income levels.

The optimal taxation problem of Mirrlees [1971], despite its elegance, has not influenced the thinking of 
policy makers to a large extent. Thus, it appears that, in practice, governments inadequately balance the trade-
offs between efficiency and equity. This is probably due to the fact that both the informational and computa-
tional demands of the Mirrlees problem are still beyond the means of most policy designers. It is thus imper-
ative to attempt to stimulate progress in the field of optimal taxation as the current tax schedules must lead 
to welfare losses. Moreover, the situation is likely to worsen in the future as revenue requirements are expected 
to increase in the face of rising entitlements and adverse demographic shifts. Consequently, one must come up 
with better tax schedules as the current practice of adjusting tax rates ad hoc can lead to huge welfare losses 
and can significantly compromise efficiency. Some countries have already recognised the problem possibly 
given the findings of Piketty [2014], and have initiated the debate on the need for a tax reform. In fact, given 
that the situation is expected to shift in such a dramatic manner, calls for at least partial reforms have been 
put forward as finding the optimal tax schedules as defined by Mirrlees [1971] can be too demanding. In this 
paper, we follow a similar approach and try to solve for the optimal tax function applicable on a part of the 
domain in the case of Poland.

It is widely known that the solution to the optimal taxation problem in general is shaped by four key 
parameters: the preferences of individuals, the preferences of policy makers, the distribution of skills in the 
economy, and the revenue requirement. In fact, the solutions happen to be sensitive to the underlying char-
acteristics of the problem, as noted by Tuomala [1990]. Consequently, from a practical point of view, a more 
prudent approach may be more appropriate. In fact, as proposed by Saez [2001], assuming that the distribu-
tion of skills is unbounded and focusing on high-income earners can facilitate progress and can be a stepping 
stone to meaningful tax reforms.

Our approach is formal and allows us to pin down the optimal marginal tax rates in Poland for high-income 
earners as we utilise the ingenious approach proposed by Saez [2001], who was able to provide a simple and 
applicable formula for the optimal marginal tax rates at high income levels. Specifically, we build on Dudek 
et al. [2021], and by utilising actual Polish data we establish that the formula of Saez [2001] is in fact applica-
ble in Poland. In particular, we show that income distribution in Poland can be approximated with a Pareto 
distribution with parameter m in the range [2.2,3.4] i.e., we verify that income distribution in Poland can be 
viewed as thick-tailed with relatively many individuals earning high incomes. In such a case, as observed by 
Saez [2001], the marginal tax rates at the top are not equal to 0, which happens to be the case in the typical 
optimal taxation problem of Mirrlees [1971]. Furthermore, we are able to apply the actual formula of Saez 

powinna przekroczyć 60%. Inaczej mówiąc, istnieje pole do poprawy efektywności 
systemu opodatkowania wynagrodzeń w Polsce poprzez podwyższenie krańcowej 
stopy podatku dla osób o najwyższych dochodach.
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[2001], given the Paretian form of income distribution in Poland, to pin down the optimal marginal tax rates 
in Poland. We show that the optimal marginal tax rates are bounded between 15% and 70% for income levels 
exceeding PLN 50,000 per year, the value defining the 83 percentile. The variation in the optimal marginal 
tax rates is mainly due to the variation in the value of the elasticity of the labour supply with respect to the 
wage with higher values of the elasticity leading to lower marginal tax rates.

It appears that empirically viable estimates of the elasticity of the labour supply with respect to the wage in 
Poland (see Bargain et al. [2014] and Myck and Trzciński [2019] or Zawisza [2019]) are, just as in the United 
States, low. In fact, an estimate of 0.2 can be viewed as a generous one. Under such assumptions, we can con-
clude that the optimal marginal tax rates at high income levels in Poland should be around 60% i.e., signif-
icantly higher than the current rates imposed in practice. Our findings suggest that a tax reform grounded 
in optimal tax theory would be beneficial in Poland as it would help boost welfare by allowing for a more sat-
isfying trade-off between efficiency and equity.

The results presented in this paper stem directly from a formal application of the optimal tax theory. 
Still, it may appear to many readers that the numerical values obtained with the optimal tax formula of Saez 
[2001] and presented in this paper are extreme and, even if correct, politically infeasible. While we may pri-
vately sympathise with such impressions, we want to emphasise that similar results were obtained in the case 
of the United States, with the optimal marginal tax rates reaching values in the neighbourhood of 75%. More-
over, in the past, marginal tax rates in many economies were much higher than today, sometimes in excess of 
90%, and many argue that such high marginal tax rates had a positive impact on welfare with a little negative 
impact on efficiency. It appears, however, that any reforms should be undertaken – in a synchronised man-
ner, possibly at the EU level – as high marginal tax rates can induce relocation of higher earners, as noted by 
Kleven et al. [2013].

Our paper mirrors that of Doligalski [2019], who also estimates optimal marginal tax rates in the case of 
Poland using the fact that the optimal marginal tax rate obtained by Saez [2001] happens to be the revenue 
maximising rate at high income levels if the marginal social weight attached to high-income earners is neg-
ligible. In the paper, we supplement the analysis of Doligalski [2019] with a sensitivity analysis with regard 
to the threshold defining the level of high income and with an analysis of the impact of the marginal social 
weight attached to the welfare of high-income earners on the optimal tax rate.

The paper is organised in five sections. The optimal tax rate formulas are derived in section two. The dis-
tribution of income in Poland is characterised in section three. The following section contains the descrip-
tion of the optimal marginal tax rates applicable to the Polish case. Conclusions are included in section five.

Optimal taxation at high-income levels

The issue of taxation has been the subject of numerous studies and generated interest from both research-
ers and policy makers. Unfortunately, tax studies are normally reduced to partial equilibrium analysis with 
little thought given to anything more than a discussion of revenue needs or the efficiency properties of dif-
ferent tax schedules. In fact, it was not until 1971 that Mirrlees [1971] was able to formalise the problem of 
optimal taxation and devise proper analytical tools to state conditions that, at least implicitly, define the opti-
mal tax schedules. Specifically, Mirrlees [1971] was able to incorporate the key informational constraint – the 
lack of an ability to identify individual skill levels – faced by policy makers into an otherwise standard prob-
lem involving private decision making. Such an approach allowed Mirrlees [1971] to attack the key trade-
off between efficiency and equity and ultimately state conditions that pin down the optimal tax schedules.

In the Mirrlees framework, it is assumed that the preferences of all individuals are symmetric and can be 
represented with a utility function. In this paper, we follow the specification of utility later introduced in the 
work of Diamond [1998], Saez [2001], and Kydland and Prescott [1982]. In particular, we assume that indi-
vidual preferences can be represented with
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U(C,L) =C − 1

1+ 1
η

L
1+ 1

η ,

where C denotes consumption and L stands for units of labour supplied. Note that, in particular, the above 
formulation implies that we abstract from income effects. As noted by Saez [2001], income effects are likely 
to be small at high income levels. Moreover, it is straightforward to show that, given the above formulation, 
the elasticity of the labour supply with respect to the wage is constant and equal to η.

We assume that the form of utility function is known to policy makers. However, following the litera-
ture, we assume that the government is not able to observe individual choices, but it has an ability to verify 
the income actually earned by consumers. Furthermore, following Mirrlees [1971], we assume that individ-
uals differ with respect to productivity and an individual whose productivity is equal to a and who spends 
L hours at work earns income y = aL. Again, we assume that the government neither observes a or L, but is 
able to verify income earned y. Consequently, any tax policy can only be based on the level of income earned, 
y, which, in particular, makes lump-sum taxation infeasible and leaves us by design in a realistic second-best 
world where equity-efficiency trade-offs can be studied meaningfully.

In the optimal taxation framework, individual skills are not observable. However, it is normally taken as 
given that policy makers are familiar with the distribution of skills in the entire economy. Here we assume 
that skills are distributed on interval [aL , aH ] with the corresponding pdf given with f ( ).

The government must take the structure of the economy as given. It is in fact restricted to a simple choice 
of the tax function, τ ( ),  that is conditioned by income earned y. The tax function is taken as given by con-
sumers and each consumer makes his or her own decisions in private given their private productivity level a. 
Specifically, a consumer whose productivity is given with a and who earns y = aL solves the following opti-
misation problem:

max y{ }U( ) = y−τ (y)− 1

1+ 1
η

y
a

⎛
⎝⎜

⎞
⎠⎟
1+ 1

η
.

The solution to the above problem is implicitly given with

a1+η 1− ′τ ya( )( )η = ya

and leads to the realised level of utility equal to Ua = ya −τ ya( )− 1

1+ 1
η

ya
a

⎛
⎝⎜

⎞
⎠⎟

1+ 1
η
.

Observe that the government does not directly control the choices of a given consumer. However, by 
choosing the tax function, τ ( ), it can induce proper responses on the part of the consumer. In particular, the 
tax function can be chosen in such a way as to ensure that the trade-off between equity and efficiency is prop-
erly addressed under existing revenue needs. In fact, as noted by Mirrlees [1971], the optimal taxation prob-
lem can be stated as

max τ ( ){ }W =
aL

aH∫ G Ua( ) f (a)da
subject to

i) Ua = ya −τ ya( )− 1

1+ 1
η

ya
a

⎛
⎝⎜

⎞
⎠⎟

1+ 1
η

ii) a1+η 1− ′τ ya( )( )η = ya

iii) R =
aL

aH∫ τ ya( ) f a( )da,
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1+ 1
η

ya
a

⎛
⎝⎜

⎞
⎠⎟

1+ 1
η

ii) a1+η 1− ′τ ya( )( )η = ya

iii) R =
aL

aH∫ τ ya( ) f a( )da,

where R denotes the revenue requirement – the amount that the government wants to collect, and G( ) is an 
increasing and concave function that represents the degree of aversion of the government to inequality.

Clearly, in the problem of the government, the instrument – the tax function – serves only as an indirect 
tool that induces behaviour ultimately leading to a given level of social welfare as described with condition (5). 
The actual solution, the form of the tax function, depends on the four key parameters of the model, specifi-
cally the degree of aversion to inequality as captured with G( ), the revenue requirement R, the pdf of the dis-
tribution of skills f ( ), and the elasticity of the labour supply with respect to the net wage, η.

Mirrlees [1971] is rightfully given credit for formulating the problem and for being able to derive the rel-
evant optimality conditions that characterise the optimal tax function. Specifically, the standard tools of cal-
culus of variations permit for the derivation of a non-linear second order differential equation that identifies 

the level of realised utility function Ua and the level of income earned as we have 
dUa

da
=

ya
1+ 1

η

a
2 + 1

η

 and finally the 

actual tax function τ ya( ), given condition (4).
Specifically, the relevant condition that identifies the optimum is given with

′G Ua( ) f (a)− λ f (a) = η
η +1

d
da

λ a
2η +1
η +1 dUa

da
⎛
⎝⎜

⎞
⎠⎟

−1
η +1

− a
⎛

⎝
⎜⎜

⎞

⎠
⎟⎟ f (a)

⎡

⎣
⎢
⎢

⎤

⎦
⎥
⎥.

It is unfortunately the case that, in general, the above equation must be handled1 with numerical tech-
niques as there are no analytical methods that would make it possible to approach differential equations of this 
type. Without imposing any additional restrictions one can only make two general observations. Specifically, 
as shown by Sadka [1976] and Seade [1977], the marginal tax rates at the top and the bottom of the distribu-
tion of skills must be equal to 0 unless there is no work provided at the bottom of the distribution of skills. 
Moreover, as noted originally by Mirrlees [1971], the optimal marginal tax rates are bounded between 0 and 1.

Indeed, few additional insights can be provided unless one is willing to introduce additional restrictions 
into the problem of Mirrlees [1971]. In fact, 40 years after Mirrlees [1971], Diamond and Saez [2011] suggested 
a seemingly minor modification to the problem of Mirrlees [1971] that allowed for a sharper conclusion with 
regard to the shape of the optimal tax function at least on a part of the domain. Specifically, Diamond and 
Saez [2011] note that stipulating the bounded distribution of skills can be misguided as individual produc-
tivity is realised rather than given within a given period and can, in particular, attain values not seen in the 
past. Accordingly, Diamond and Saez [2011] argue that modelling skills as being drawn from an unbounded 
distribution can be more appropriate and can yield more meaningful results. In other words, setting aH =∞ 
can be more than reasonable if one is willing to address the issue of optimal taxation in a realistic context.

Again, careful analysis reveals that a simple change to an unbounded distribution of skills by itself does 
not yield automatically any new insights. In fact, new results emerge only under special circumstances. Spe-
cifically, if the distribution of skills has the desired properties then the optimal tax function can be charac-
terised by non-zero and possibly high marginal tax rates at high income levels. In particular, it can be shown 
that once the distribution of skills has enough mass at the high income level then the optimal marginal tax 
function is characterised by non-zero marginal tax rates even when income becomes very high. This result is 
in stark contrast to that obtained nearly automatically when the distribution of skills is bounded. In particu-
lar, Diamond and Saez [2011] show that the distribution of skills in the United States is fat-tailed – assuming 

1 We apply proper numerical techniques to solve the above equation and present explicit solutions in a companion paper, Dudek et al. [2020].
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a Pareto form at high income levels – and as a result marginal taxes at high income levels should be positive. 
Similarly, in the remainder of the paper, we show that the distribution of skills in Poland can also be described 
with a function of Pareto form and accordingly the optimal marginal taxes in Poland are not zero either.

In particular, if the distribution of income at a high income level takes the Pareto form, i.e., we can state 

that P income > y( )= A
ym

, where A is a constant we can state that the solution of Saez to the optimal taxation 

problem is particularly elegant and in the case of high income levels is given with τ = 1− g
1− g +η u +η c m −1( ) , 

where m is the parameter characterising the distribution of income, and where η c  and η u denote the compen-
sated and uncompensated elasticities of the labour supply with respect to the wage, and g captures the mar-
ginal social welfare weight attached to high-income earners.

The above formula can be simplified even further given our specification (note the absence of income 
effects) of the utility function given with condition (1) as in our case the two values of elasticities are the same 

and equal to η. Accordingly, we have τ = 1− g
1− g +ηm

.

In the remainder of the paper, we utilise the above formula – originally derived by Saez – in the case of 
Poland. The formula is elementary, but its application is based on a number of preconditions. First of all, to 
make the formula useful, one must determine the value of m, a parameter describing the distribution of income 
in Poland. More precisely, one must verify that indeed the distribution of income, at least over some range, can 
be described with a Pareto distribution. Only after this is established can one try to apply the above formula 
to find the optimal marginal tax rates in Poland. In the next section, we verify that indeed the distribution 
of income in Poland can be approximated with a Pareto distribution and estimate the relevant values of m.

Knowing that m exists and being familiar with its value is not enough to make the formula applicable. One 
must also know the value of η. In the paper, we provide the optimal marginal tax rates for a range of values 
of η with a special emphasis on values provided in a number of independently conducted empirical studies.

A direct inspection reveals that there is yet another parameter, g, that must be determined before the 
above formula becomes viable. Unfortunately, the value of parameter g reflects, in part, the preferences of the 
policy maker and as such is arbitrary. Accordingly, we must resort to conditional analysis and present a range 
of estimates of τ  for different values of g. In particular, we follow Saez and focus on a special and very extreme 
case and consider the situation when the welfare of high-income earners weighs very little, i.e., we estimate 

the optimal marginal tax rates when g = 0, i.e., when the above formula takes the form τ = 1
1+ηm

.

The above formula is nearly readily applicable. In fact, it suffices to find the actual elasticity and examine 
the properties of income distribution. Saez, in his studies [2001], applies the formula to the case of the United 
States. His findings based on a sizable value of the elasticity and empirically determined value of m equal 
to about 1.5 led to the conclusion that the optimal marginal tax rates could be as large as 73%. In other words, 
the findings of Saez [2001] suggest that the currently implemented rate of 42.5% is somewhat distant from the 
optimal value. In the remainder of the paper, we follow Saez’s logic [2001] and follow his steps in the context 
of Polish data. In fact, we reach similar conclusions. First we argue that the distribution of skills in Poland has 
a shape that makes Saez’s formula [2001] applicable and then we show that the current tax policy in Poland 
does not coincide with the optimal tax schedule.

High-end income distribution in Poland

The formula for the optimal marginal tax rates derived by Saez [2001] is simple and readily applicable. 
However, there are fundamental preconditions that must be satisfied before the formula can in fact be used. 
In particular, the simple version of the formula – equation (10) – is useless unless the distribution of income 
in Poland has proper statistical properties. Therefore, it is necessary to first examine whether the distribution 
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of income in Poland has the desired properties. Specifically, we need to determine whether the distribution 
of income is fat tailed at high income levels or more precisely whether it can be described with a Pareto dis-
tribution for a suitably chosen parameter m.

It is worth noting that the observed levels of income earned in Poland are driven by a number of factors. 
In particular, the current marginal tax in Poland, τ PL , the form of the utility function, relationship (1), and 
the pdf of the distribution of skills, f ( ), drive the observed distribution of income. However, as shown by 
Saez [2001], once the observed distribution of income under the existing policy is of the Pareto form, so is 
the distribution of skills and the distribution of income under the optimal tax schedule. Therefore, it suffices 
to examine the properties of the currently observable income levels that are driven by the policy in place, 
which, naturally needs not to be optimal.

We start by reiterating that the actual sample is always finite and bounded. In particular, there exists 
a value that happens to be the highest. Naturally, given that the highest value of income exists in the sample, 
there must be the highest level of skills in society. This, in turn, implies, given the findings of Mirrlees [1971], 
that the optimal marginal tax rate must be equal to 0 at the highest income level. However, such a conclu-
sion, as again noted by Saez [2001], can be somewhat premature. In fact, it may be more appropriate to view 
the observed income levels as simple realisations of a random variable that come from an unbounded distri-
bution of skills. Such a view can be justified on the grounds that the highest income earned fluctuates over 
time and on the basis of the observation that the income levels at high levels tend to be sparse. Accordingly, 
in this paper, we follow the lead of Saez [2001] and try to model the distribution of skill and in turn income 
as being unbounded and will try to approximate the observed distribution of income as realisations of a ran-
dom variable described with an unbounded distribution.

In the paper, we utilise actual Polish data. Our data has been obtained from the Tax Collection Depart-
ment of the Polish Ministry of Finance. Our sample contains data from 2016 and was randomly generated. 
It contains 54,083 personal income tax records. The majority of the taxpayers in our sample, 35,012, filed 
individually and the reminder filed either jointly or as single parents. In our analysis, we do not utilise any of 
the individual characteristics of taxpayers. We understand that this is a shortcoming of our analysis and plan 
to address those issues in subsequent projects. Similarly, our focus on single earners can be viewed as insuffi-
cient as our choice invariably affects percentile income thresholds. Again, we view our approach as a stepping 
stone to additional research and we believe that our findings – while being only of the first pass type – can be 
a significant reference and stepping stone to subsequent endeavours. Specifically, in our sample, we observe 
data on nearly all values for low and moderate income levels. Furthermore, as income levels increase obser-
vations become more scarce, and, finally at very high income levels we observe only isolated realisations. We 
present a summary statistic of our data in Table 1.

Table 1.  Percentile income thresholds of actual personal income reported by Polish individual taxpayers in 2016 
(thousands of PLN)

1% 2% 3% 4% 5%

[0,0.3) (0.3,0.7] (0.7,1.1] (1.1,1.7] (1.7,2.3]

6% 7% 8% 9% 10%

(2.3,3.0] (3.0,3.6] (3.6,4.4] (4.4,5.3] (5.3,6.2]

11% 12% 13% 14% 15%

(6.2,7.2] (7.2,8.0] (8.0,8.5] (8.5,8.8] (8.8,9.6]

16% 17% 18% 19% 20%

(9.6,10.2] (10.2,10.5] (10.5,10.9] (10.9,11.4] (11.4,11.9]

21% 22% 23% 24% 25%

(11.9,12.2] (12.2,12.3] (12.3,12.7] (12.7,13.0] (13.0,13.4]

26% 27% 28% 29% 30%

(13.4,13.8] (13.8,14.4] (14.4,14.8] (14.8,15.3] (15.3,15.7]

31% 32% 33% 34% 35%
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Source: Authors’ own elaboration.

In our analysis, we focus on pre-tax income, which was subject to a 32% marginal tax rate at income levels 
exceeding PLN 85,000 in 2016. Furthermore, we focus exclusively on income net of any social security con-
tributions. In addition, we limit our attention to single earners and analyse only labour income. Moreover, we 
do not condition our analysis on gender even though there is evidence that the actual elasticity of the labour 
supply with respect to net wage could vary drastically across genders. We naturally realise that the approach we 
take by design can be viewed only as a starting point to any policy discussion as we neither account for poten-
tial migration induced by higher tax rates, as noted in Kleven et al. [2013], nor do we address the duality of the 
Polish tax system and its potential importance, as outlined in Kopczuk [2012] and noted in Doligalski [2019].

Throughout the paper we refer loosely to the data we use in our analysis as current and the policy in place 
at the time as current even though the data comes from 2016. Naturally, the levels of income, the distribution 
of income, and the policy itself have evolved since then. In particular, the cut-off level of income, PLN 50,000, 
routinely used throughout the paper has probably lost its strict meaning. Hence, we repeatedly emphasise in the 
paper that income of PLN 50,000 corresponds to the 83 percentile. Moreover, recent adjustments in the tax 
code itself must have influenced the actual distribution of income in Poland in recent years. This potentially 
could have led to a change in the value of the parameters describing the distribution of income and poten-
tially affect the specific values of the estimates of the optimal tax rates. We deal with this potential additional 
source of uncertainty by allowing for conditional analysis and by performing a multitude of robustness checks. 
We believe that it is important to add that the data that we used is likely to reflect the actual behaviour of 
rational economic agents and as such can be used as a basis for a formal analysis as it is not affected by more 
recent adverse shocks related to the ongoing crisis.
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Again, let us reiterate one more time that the realised levels of income are by design bounded as those per-
tain to the actual Polish population, which is naturally finite. Nevertheless, individual productivity can and 
does change over time possibly in a stochastic manner, which naturally implies that the observed income lev-
els can vary over time especially at high income levels where there are few observations. Thus, assuming that 
the distribution of skills is in fact unbounded can be more than appropriate. It is also worth noting that the 
relative scarcity of observations of realised income at very high income levels does not necessarily contradict 
the premise that the distribution of skills is thick tailed. It can be de facto a simple consequence of the fact 
that our sample is finite and purely mechanically there are few observed realised values at very high income 
levels, which is consistent with and implied by the underlying likelihood function.

We complement the content of Table 1 by providing the actual pdfs of the observed conditional distribu-
tions in figures (1a) and (1b).

Figure 1. The conditional pdfs of the actual distribution of income
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Source: Authors’ own elaboration.

In the two figures, we present the pdf of the distribution of income for two distinct ranges. First we depict 
the pdf for income levels smaller than PLN 85,000. and then for income levels higher than PLN 85,000. Nat-
urally, we can conclude, by direct inspection, that income in Poland is not distributed according to a Pareto 
distribution on the entire domain. However, as it is revealed in panel (1b) income levels that are high enough 
can in fact be potentially drawn from a Pareto distribution. We attempt to quantify this observation below by 
relying on a number of characteristics that can be used to identify the relevant parameters of the distribution.

Let us start by looking at a simple metric that plays an important role in the general Saez formula [2001]. 
Specifically, let us analyse the behaviour of a simple ratio defined with

h(z) =
yfy(y)dyz

∞

∫
z fy(y)dyz

∞

∫
.

The above expression can assume different values for different values of z. However, when the distribution 
of income takes a Pareto form the expression above simplifies neatly to a constant. Specifically, if we continue 

to assume that the distribution of income is described with Fy(y) = P(income > y) = A
ym

 then the correspond-

ing pdf, fy(y), is proportional to 
1

ym+1
 and the resulting value of h(z)  is constant and given with 

m
m −1

. There-

fore, it suffices to perform a simple test in order to determine whether the distribution of income, and over 
which range, has the desired properties needed for the direct application of the formula of Saez [2001].
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Figure 2. The actual value of h( ) in Poland
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Observe that the provided sample allows us to construct the relevant histograms and to determine the 
empirically observed shape of fy(y),. Having found the empirical expression describing fy(y), we can use for-
mula (11) to determine whether it indeed remains constant and if so over which range. The value of the log of 
the hazard rate, h(z), is presented in Figure (1). Clearly, the value of the hazard is not constant. Nevertheless, 
it is apparent that the actual variation of the hazard changes dramatically when one traverses the domain. 
Specifically, for income levels that are high enough the hazard rate visibly stabilises at least in the relative 
sense potentially giving credence to the claim that indeed the distribution of income at high income levels 
can be of Pareto form. We naturally explore this possibility next by focusing on the upper ranges of income.

Figure 3. The Behavior of h(z) at High Income Levels
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To be able to effectively apply Saez’s formula [2001], we must first establish that indeed the hazard rate is 
roughly constant at high income levels. However, this in itself requires us to first agree what range of income 
can be viewed as high income. In this paper, we will take a very pragmatic approach and consider a num-
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ber of ranges to try to identify the range that is most applicable, i.e., the range where the hazard rate indeed 
exhibits a fair amount of stability. Specifically, if one focuses on income levels in excess of PLN 50,000, which 
corresponds to the 83 percentile in the income distribution, then the hazard rate can viewed as roughly sta-
ble as visualised in Figure (3). The instability reappears again at somewhat higher income levels. However, it 
is largely driven by the relatively small number of observations at somewhat higher income levels. Note that 
given that the sample is finite the hazard rate must reach its final value of 1 at the highest value of realised 
income even if the underlying distribution of skills is of Pareto form on the entire domain. We next examine 
the stability of the hazard function on finer parts of the domain.

It is naturally the case that the value of h(z) varies with z even at high income levels. Unfortunately, just like 
in the case of the United States, we cannot simply attest that the distribution of income in Poland is of Pareto 
form in the strict sense. Nevertheless, it appears that assuming that the distribution of income in Poland can 
be approximated with a Pareto distribution can be in fact reasonable, especially if one chooses to acknowl-
edge the technical shortcomings of any estimation procedure applied to finite samples. Again, note that the 
sample at our disposal is finite. Therefore, even if the true distribution of skills, and hence the true distribu-
tion of income, is of Pareto form, the hazard rate cannot be constant for all values as it must be by construc-
tion converging to 1 as the observed income converges to the highest value. Thus, it is imperative to introduce 
an upper bound for the income level if one is willing to assess the stability of the hazard rate, h(z). Moreover, 
as the observed income increases the number of observed realisations of income must, by construction, be 
decreasing even if the underlying distribution is thick-tailed. Therefore, the observed values of the hazard rate 
will be more volatile as income increases because even a single observation in the range of high income lev-
els is likely to contribute heavily to the observed value of the hazard rate. Furthermore, let us note that even 
in the presence of shortcomings stemming from the finiteness of the sample, the actual values of the hazard 
rate remain bounded. Moreover, the frequency of realisations affected by the under-sampling at high values 
is relatively low. To further underscore the above observations, we illustrate the observed values of the hazard 
rate in the case when the extreme observations are ignored – Figures (4a) and (4b).

Figure 4. The Dependence of h(z) when Extreme Observations are Ignored
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To determine the range of applicability of Saez’s formula, let us start by limiting our attention to a range 
of incomes between yL and yH and let us examine how the hazard function varies along such an interval. We 
already know that for arbitrary values of yL and yH the hazard function does not display stability, as visualised 
in Figure (1). However, if we restrict yL to be somewhat higher than 50,000 – 83 percentile – at least partial 
stability seems to appear. Naturally, we are now compelled to identify the range of income levels where the 
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stability of the hazard rate appears to be the highest. We do so by considering a number of potential values 
for yL and yH with increments of PLN 10,000 to identify the range where h(z) is the most stable. Our stability 
criterion is simple and relies on a simple linear regression of the form

h = az + b+ ε ,

where h is to be equal to the observed hazard rate, h(z).
Using a simple OLS approach, we estimate the actual value of a for all the potential values of yL and yH 

and identify the set of values of yL and yH for which the estimated value of a yL ,yH{ } is the closest to 0 in the sta-
tistical sense. In Figure (2), we show the estimated values of a for a range of values of yL and yH, where yL < yH .

Figure 5. Estimates of a

Source: Authors’ own elaboration.

Figure 6. The average value of h(z) depending on the range yL, yH

Source: Authors’ own elaboration.
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Our estimates reveal that there is a wide range of income brackets for which the value of parameter a in 
our model specification (12) cannot be statistically differentiated from 0. In fact, it turns out that the distri-
bution of income in Poland resembles most closely a Pareto distribution when income is in between 60,000 
and 180,000, as visualised in Figure (4a). In this case, the corresponding value of the parameter, as implied by 
equation (13), is equal to m̂ = 2.4407.

Again, the actual hazard rate is never constant and always displays some variability. Furthermore, even 
the choice of the cut-off levels yL and yH, as expected, affects the hazard rate and its average value as visual-
ised in Figure (3). Still, one may notice that the average values of h(z), depending on the actual choice yL and 
yH, remain relatively stable. In particular, an increase in yH for a given value of yL leads to a relatively modest 
change in the value of the average value of the hazard.

To further underscore the surprising stability of the hazard rate, we choose to look at the coefficient of 

variation, 
σ
µ

, of the hazard rate for different values of yL and yH. The actual values are depicted in Figure (4).

Figure 7. The coefficient of variation as a function of yL and yH

Source: Authors’ own elaboration.

The coefficient of variation is not equal to 0, but is fairly low. Furthermore, it normally does increase with 
yH as larger and more isolated values of income affect the actual hazard rate. It turns out that the variation 
coefficient is the smallest when y is between 80,000 and 90,000. The corresponding values of the hazard rate, 
h(z), are illustrated in Figure (5). In this case, the implied value of m, given condition (13), is equal to 2.4382.

We can also attempt to test whether the observed distribution of income is fat-tailed by comparing the 
distribution of income that is actually observed to a class of Pareto distributions characterised by parameter 
m. In particular, one can simply estimate the value of m given the observed income levels for different values 
of yL and yH by utilising the maximum likelihood approach.

The actual estimates of the value of m vary depending on the range of income chosen. We present the esti-
mated values of m for different choices of yL and yH in Figure (6).
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Figure 8. Lowest coefficient of variation
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Figure 9. The estimated values (MLE approach) of m for different values of yL and yH

Source: Authors’ own elaboration.

The degree of variability of the estimated values of m is substantial. Some values are extreme whereas oth-
ers are much more modest and to a large extent much less volatile. Formally, we must state that the choice 
of the relevant range of income is critical as an arbitrary choice of yL and yH does not lead to a stable value of 
m. This naturally implies that the distribution of income in Poland does not follow the Pareto distribution 
on an arbitrary domain. Nevertheless, it may still be the case that for a suitably chosen range of income the 
distribution of income in Poland can in fact be approximated with a Pareto distribution. To underscore this 
point, we present the actual histograms of the observed income in Poland superimposed on the estimated 
pdf of income under the assumption that the estimated distribution is of Pareto form. We present our find-
ings in Figure (10).
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Figure 10.  Actual and estimated pdfs of the distribution of income in Poland for a selection of choices of yL 
and yH
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(a) yL = 50000, yH = 140000, m̂  = 1.9344 (b) yL = 60000, yH = 180000, m̂  = 1.8695

1 1.5 2 2.5 3
0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

×105 
0.8 1 1.2 1.4 1.6 1.8 2 2.2 2.4

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

0.16

×105

(c) yL = 70000, yH = 340000, m̂  = 1.6977 (d) yL = 80000, yH = 240000, m̂  = 2.0213
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(e) yL = 80000, yH = 390000, m̂  = 1.6994 (f) yL = 100000, yH = 240000, m̂  = 2.3084
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(g) yL = 100000, yH = 390000, m̂  = 1.7872 (h) yL = 110000, yH = 290000, m̂  = 2.2612

Source: Authors’ own elaboration.

Even if we were to agree based on a simple visual metric that indeed, given the plots in Figure (10), the 
distribution of income in Poland, at least over some ranges of income, can be approximated with a Pareto 
distribution, we must still decide which range to choose and we must determine the corresponding value of 
the estimated value of m. Such a choice will always be a function of the underlying income bracket. However, 
we can draw some key basic conclusions. First of all, the Pareto distribution remains a good approximation 
for income distribution in Poland at high income levels. Moreover, the estimated parameter defining the cor-
responding distribution is somewhere in between 1.6977 and 2.3084 if one relies on a maximum likelihood 
estimation for the income ranges considered above. We will show below that such a degree of variability of the 
value of the parameter will not impact the estimated value of the optimal tax in a significant manner. Natu-
rally, the precise value of the tax can only be found once one decides which income level is relevant and can 
be viewed as high income in Poland.

Let us reiterate that the actual hazard rate when the income distribution is of Pareto form can be, as noted 
above, expressed as

h(z) =
yfy(y)dyz

∞

∫
z fy(y)dyz

∞

∫
=

y
A

ym +1
dy

z

∞

∫
z

A
ym +1

dy
z

∞

∫
= m
m −1

.

Observe that the left-hand side of the above condition can be reconstructed from the Polish data. As noted 
above, the actual value of h( ) is never constant. However, its fluctuations are relatively small for sufficiently 
high income levels. In fact, as argued above, the value of m can be estimated using a number of approaches. In 
fact, our findings based on the OLS approach suggest that m is close to 2.4407 for a suitably chosen range of 
income. Similarly, the approach based on the analysis of the coefficient of variation yields 2.4382 as the most 
reasonable estimate of m. Finally, the maximum likelihood estimation suggests that m is somewhere in between 
1.6977 and 2.3084. In general, we can conclude that our findings correspond to those presented in Chrostek 
et al. [2019]. In the next section, we consider all of those values to estimate the actual optimal marginal tax 
rate in Poland. It turns out that the actual choice of the precise value of m has a limited impact on the value 
of the marginal tax rate. Most importantly, a fair degree of stability of the value of m for a wide variety of 
income ranges in Poland makes the formula of Saez applicable and allows us to gauge the actual value of the 
optimal marginal tax rates in Poland.
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Optimal marginal taxes in Poland

The ingenious approach of Saez [2001] to the optimal taxation problem allowed Saez [2001] to derive 
a simple formula for the asymptotic rate. In particular, Saez [2001] showed that the optimal asymptotic rate 
is given with expression (9), which we for convenience reiterate below

τ = 1− g
1− g +mη

,

where η  denotes the elasticity of the labour supply with respect to the net wage, g captures the importance 
of high-income earners in the welfare criterion of the policy maker, and m is a parameter characterising the 
distribution of income. The formula is simple. However, its applicability hinges on a number of factors. First 
of all, the distribution of income must be of a specific shape. In the preceding section, we did establish that, 
perhaps fortunately, the distribution of income in Poland has the desired properties, i.e., it is fat-tailed and 
can be approximated with a Pareto distribution with a suitably chosen parameter m. This, by itself, makes for-
mula (14) applicable. However, there are additional requirements that must be formally addressed. In particu-
lar, since we know that the formula is valid for high-income earners, we must identify the group of taxpayers 
who can be viewed as high-income earners. In fact, we must decide who should be viewed as a high earner. Is 
a person earning more than PLN 60,000 a year a high earner? Should we assume that the cut-off is much higher? 
Is PLN 120,000 per year a more appropriate value? Naturally, there is no definite answer to this question. 
Therefore, we can, and we do, take a number of conditional approaches and apply the formula to a variety of 
scenarios and report the relevant optimal tax rate for each of them. We start the process from the assumption 
that the formula is valid as soon as the distribution of income starts resembling the Pareto distribution. Nat-
urally, in this context, this implies that the range of income to which the formula is applicable is quite wide 
and it can start at income levels as low as PLN 60,000 – corresponding to 89 percentile. Of course, in our cal-
culations, we choose the value of m that corresponds to the relevant cut-off of income. However, as we noted 
in the previous section, the value of m remains somewhat stable as the cut-off value increases, which implies 
that our implied values of the optimal marginal tax rate are also valid for cases when the relevant cut-off of 
income is higher than the value chosen by us.

Unfortunately, deciding on the value of the cut-off level of income that makes formula (14) applicable is 
not sufficient. This is primarily because the formula involves other parameters as well. In particular, the value 
of g, the parameter that reflects the preferences of the policy maker, must be determined before the formula 
can be applied. This is not a simple task as g reflects preferences and is to a large extent arbitrary. Moreover, 
even if we assume that the policy maker favours redistribution, i.e, attaches less and less weight to the wel-
fare of high-income earners, one must describe the evolution of g as the range of relevant income changes. To 
simplify our analysis, we can, following Saez [2001], assume that g becomes very small and even negligible as 
income increases. In fact, it may be reasonable to stipulate that g is equal to 0 at very high income levels. In 
such a case, the asymptotic formula for the optimal marginal tax rates assumes an even simpler form. Specif-
ically, when g = 0 then formula (14) takes the form given with expression (10), which we restate below

τ = 1
1+mη

.

Without a doubt, such a simplification makes the formula even more handy and allows us to determine the 
optimal marginal tax rates. Still, it needs to be emphasised that the above formula is obtained based on two 
not necessarily congruent assumptions. Recall that we first chose the range, y∈ y,∞⎡⎣ ), where in our view the 
distribution of income takes a Pareto form. Moreover, we assumed that the welfare of high-income earners was 
unimportant to the policy maker, i.e., we implicitly selected interval !y,∞⎡⎣ ) where, again in our view, g could 
be approximated with 0. Unfortunately, it is not necessarily the case that !y = y  and any policy implications 
can be only drawn for values of y that exceed the higher value of the two cut-off values. Of course, in the case 
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when !y > y, the formula can be viewed as valid over a range that is fully determined by a subjective – prefer-
ence based – criterion and as such has only limited applications as a tool for formal policy guidance.

As argued in the previous section, the distribution of income in Poland can be viewed as a type of Pareto 
distribution over a wide range of high-income levels. Furthermore, if one is willing to take an extreme posi-
tion and assume that the welfare of high-income earners is completely unimportant, i.e., that g = 0, then for-
mula (15) becomes applicable to the Polish data. We start by illustrating, in Figure (7), the implied values of 
the optimal marginal tax rates for a variety of values of m and η.

Figure 11. The dependence of τ  on η and m

Source: Authors’ own elaboration.

Figure 12. The dependence of τ  on η when m = 3.44
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Clearly, the general formula, even if one restricts attention to the case when g = 0, leaves a huge amount 
of variability in the actual optimal marginal tax rate. In fact, it can be as high as 0.9091 and as low as 0.0400 
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when m∈ 1,6⎡⎣ ⎤⎦[1,6] and η∈ 0.1,4⎡⎣ ⎤⎦.[0.1,4]. However, as discovered in the preceding section, the actual value of m can 
be estimated using Polish data. In fact, our estimates suggest that the value of m can be confined to range 
[2.4382,3.308]. In such a case, the values of the implied tax rate exhibit a much smaller degree of variability 
for a given value of η, as visualised in Figure (8).

Again, as noted earlier, even if we accept some degree of uncertainty with regard to our estimated values 
of η, the value of the optimal marginal tax rate remains relatively stable for a given value of η However, once 
we allow for any type of variability in the value of η the value of the optimal tax rate starts exhibiting a huge 
amount of variability. In fact, the marginal tax rate can be as high as 0.8040 and as low as 0.0703. Naturally, 
any meaningful progress cannot be made unless one is willing to take a stand on the value of η.

Parameter η represents the elasticity of the labour supply with respect to the net wage. It is not directly 
observable, but it can be estimated. In his contribution, Saez uses a value of about 0.25, which he finds to be 
consistent with estimates for the United States. Empirical research done in the case of Poland reveals that the 
corresponding value for the case of Poland is of a similar order of magnitude. In particular, it has been shown 
(see Bargain et al. [2014], and Myck and Trzciński [2019] or Zawisza [2019]), that the value of the elasticity 
in Poland is also low and can be equal to about 0.2. In such a case, the estimated values of the optimal mar-
ginal tax rate become even more stable. In fact, our estimated values of m, combined with the value of elastic-
ity of 0.2, lead to the optimal marginal tax being somewhere in the range between 0.6018 and 0.6722, with 
precise values given in Table 2.

Table 2. The Optimal Asymptotic Marginal Tax Rates when η = 0.2

m 2.4382 2.4407 2.9344 2.8695 2.6977 3.0213 2.6994 3.3084 2.7872 2.2612

τES 67.22% 67.20% 63.02% 63.54% 64.59% 62.33% 64.94% 60.18% 64.21% 60.52%

Source: Authors’ own elaboration.

The above values, while formally given with the Saez formula [2001], are only applicable if one restricts 
attention to proper income levels. First of all, income must be sufficiently high so that the distribution can 
indeed be viewed as being of Pareto form. At the same time, it should be sufficiently high so that the welfare 
of individuals with earnings in that range can be viewed as negligible. In fact, under those assumptions, we 
can be even more explicit and list – see Table 3 – the values of the optimal marginal tax rate for a wide range 
of values of η and ranges of income.

Table 3. The Optimal Asymptotic Marginal Tax Rates τES

m̂ η = 0.1 η = 0.2 η = 0.5 η = 1 η = 1.5 η = 2

y > 50000 2.4103 80.58% 67.47% 45.35% 29.32% 21.67% 17.18%

y > 100000 2.3901 80.71% 67.66% 45.56% 29.50% 21.81% 17.30%

y > 150000 2.3235 81.15% 68.27% 46.26% 30.09% 22.30% 17.71%

y > 200000 2.2228 81.81% 69.22% 47.36% 31.03% 23.07% 18.36%

y > 250000 2.1957 82.00% 69.49% 47.67% 31.29% 23.29% 18.55%

y > 300000 2.1822 82.09% 69.62% 47.82% 31.42% 23.40% 18.64%

y > 350000 2.1457 82.33% 69.97% 48.24% 31.79% 23.71% 18.90%

y > 400000 2.1360 82.40% 70.07% 48.36% 31.89% 23.79% 18.97%

y > 450000 2.1595 82.24% 69.84% 48.08% 31.65% 23.59% 18.80%

Source: Authors’ own elaboration.

The data in Table 3 reveals two distinct patterns. First of all, one can easily spot the remarkable stability 
of values in the vertical direction and a significant degree of variation in the horizontal direction. The stabil-
ity along the vertical dimension is particularly valuable as it confirms that the actual distribution of income 
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in Poland can be approximated with a Pareto distribution, which in itself allows us to pursue the approach of 
Saez to optimal taxation. This perhaps both remarkable and simultaneously fortunate fact is further under-
scored with the relative stability of the estimated – obtained as the average of the hazard rates in the relevant 
domain – value of m, which exhibits little variation for a wide range of income. This implies that we can apply 
the formula of Saez [2001] broadly and obtain relatively constant marginal tax rates for a given value of η. 
Specifically, if one is willing to take an extreme value of 0.1 for η then one can see that the optimal marginal 
tax rate is between 80.58% and 82.40%. At the other extreme, when η = 2, the optimal marginal tax rate is 
between 17.18% and 18.97%. Clearly, the values are extremely sensitive to the choice of η. One must there-
fore take a stand on the value of η. Again, once we reach to the body of empirical work – Bargain et al. [2014] 
and see Myck and Trzciński [2019], and Zawisza [2019] —we can pin down the value of η to be around 0.2. 
In such a case, the optimal marginal tax rate lies in between 67.47% and 70.07%, which is in the ballpark of 
estimates obtained by Saez for the United States. Let us reiterate that the value of the optimal tax rate is sub-
stantial and deviates from the currently implemented marginal tax rate in Poland. However, as data in Table 3 
reveals, such extreme values are applicable to a wide variety of income ranges. In particular, it can be argued 
that such high marginal tax rates can be optimal for income levels higher than PLN 50,000 – 83 percentile.

The degree of sensitivity of the optimal marginal tax with respect to η is substantial. This naturally allows 
us to examine whether and under what conditions the currently observed marginal tax rate of 32% could be 
viewed as optimal. Answering such a question amounts to a simple reverse engineering of the Saez formula. 

Naturally, for 32% to be optimal, the values of η and m should be such that 0.32 = 1
1+ηm

, which of course 

can be true for a wide range of values of η and m. However, once one is willing to adopt – apparently stable – 
estimates of m from Table 3, it becomes apparent that the currently implemented value of the tax rate in Poland 
can be optimal only when η is roughly equal to 1. Unfortunately, the value of 1 appears to be somewhat dis-
tant from the value that is empirically observed. Thus, we must conclude that the policy in Poland cannot be 
viewed as optimal, and one may improve welfare in Poland by allowing for a sizable increase in the value of 
the marginal tax paid by high-income earners.

While formally valid, the above reasoning is conditional. Specifically, so far we have been assuming that 
the welfare weight attached to high-income earners was negligible, i.e., we were setting g to 0 in the Saez for-
mula. Again, such an assumption can be valid for high income levels as it may be appropriate to assume that 
the government does not value significantly the welfare of high-income earners at the margin. However, this 
naturally requires that we define the relevant income range that can be viewed as containing high income levels. 
The data in Table 3 confirms that, for the applicability of Saez’s formula [2001], we can assume that incomes 
higher than PLN 50,000 can be viewed as high. However, one really senses that starting from such a threshold 
could be somewhat inappropriate if one is willing to adhere to the assumption that g is equal to 0 as income 
levels in the neighbourhood of PLN 50,000 are not viewed as high, and more importantly it is somewhat hard 
to imagine that the welfare of individuals earning around PLN 50,000 a year can be viewed as negligible at the 
margin to the government. This naturally opens two possibilities. We can either somewhat arbitrarily limit the 
range of income and state that our results from Table 3 apply to income levels higher than a given threshold y. 
Such an approach is again valid, but forces us to define y or simply we could state that the optimal marginal 
tax rate of roughly 69% would be asymptotically valid. Alternatively, in a fully discretionary manner, we can 
choose a value for g. In fact, we can follow Saez and argue that his formula is indeed applicable for income lev-
els as low as PLN 50,000, but only when applied with a value of g different than 0. Here, we choose to follow 
the latter approach. More precisely, we choose to adopt the methodology of Saez and Stantcheva [2013] and 
view g as a purely exogenous parameter that reflects the preferences of the policy maker formally unrelated 
to any part of the model. Let us reiterate one more time that g, while free, can be given an economic interpre-
tation and in fact reflects the importance of high-income earners to policy makers at the margin with high 
values of g implying that the well-being of high-income earners is important to policy makers.
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Observe that a given choice of g does not affect the form of distribution of income. This means that our 
estimates of m remain valid. Moreover, any choice of g does not affect the value of η either. Therefore we can 
select g freely in line with our subjective judgement of the importance of the welfare of high-income earners 
to the policy maker. We consider two values of g. Specifically, we apply the formula of Saez [2001] – equa-
tion (14) – when g ∈ 0.1,0.2{ }. The results are given in Tables (4a) and (4b).

Table 4. The Optimal Asymptotic Marginal Tax Rates τES

m̂ η = 0.1 η = 0.2 η = 0.5 η = 1 η = 1.5 η = 2

y > 50000 2.932639 78.88% 65.12% 42.75% 27.19% 19.93% 15.73%

y > 100000 2.792361 79.02% 65.31% 42.96% 27.35% 20.07% 15.84%

y > 150000 2.329861 79.48% 65.95% 43.65% 27.92% 20.52% 16.23%

y > 200000 1.630556 80.19% 66.94% 44.74% 28.82% 21.26% 16.84%

y > 250000 1.442361 80.39% 67.21% 45.05% 29.07% 21.46% 17.01%

y > 300000 1.348611 80.48% 67.34% 45.20% 29.20% 21.57% 17.10%

y > 350000 1.095139 80.75% 67.71% 45.62% 29.55% 21.85% 17.34%

y > 400000 1.027778 80.82% 67.81% 45.73% 29.64% 21.93% 17.40%

y > 450000 1.190972 80.65% 67.57% 45.46% 29.42% 21.74% 17.24%

(a) g = 0.1

m̂ η = 0.1 η = 0.2 η = 0.5 η = 1 η = 1.5 η = 2

y > 50000 2.932639 76.85% 62.40% 39.90% 24.92% 18.12% 14.23%

y > 100000 2.792361 77.00% 62.60% 40.10% 25.08% 18.24% 14.34%

y > 150000 2.329861 77.49% 63.26% 40.78% 25.61% 18.67% 14.69%

y > 200000 1.630556 78.26% 64.28% 41.85% 26.47% 19.35% 15.25%

y > 250000 1.442361 78.46% 64.56% 42.15% 26.70% 19.54% 15.41%

y > 300000 1.348611 78.57% 64.70% 42.30% 26.83% 19.64% 15.49%

y > 350000 1.095139 78.85% 65.09% 42.72% 27.16% 19.91% 15.71%

y > 400000 1.027778 78.93% 65.19% 42.83% 27.25% 19.98% 15.77%

y > 450000 1.190972 78.74% 64.94% 42.56% 27.03% 19.81% 15.63%

(b) g = 0.2

Source: Authors’ own elaboration.

The key results obtained when g = 0 carry over to the case when g ∈ 0.1,0.2{ }. First of all, essentially by 
construction, the robustness of the Paretian shape of the income distribution in Poland introduces little vari-
ation into the estimated optimal marginal tax rates for a given value of the elasticity of the labour supply with 
respect to the wage. Moreover, the substantial variability with respect to η remains. In fact, depending on the 
value of η, the optimal marginal taxes can be as high as 80.82% when g = 0.1 and η = 0.1 and as low as 14.23% 
when g = 0.2 and η = 2. However, once one limits attention to the empirically viable value for η of 0.2, a more 
familiar picture emerges. In fact, a shift from g = 0 to  g = 0.1 has little impact on the optimal marginal tax 
rates as those remain high and range between 65.12% and 67.81% depending on income range. Furthermore, 
increasing g further to 0.2 reduces the optimal marginal tax rates still by a relatively small amount and those 
remain bounded between 62.40% and 65.19%. Again, as before, overall the optimal marginal tax rates when η 
assumes a realistic value of 0.2 remain high and exceed the current tax rate in Poland. Therefore, we can con-
clude that even if one assumes that the welfare of high-income earners is of importance to policy makers, the 
marginal tax rates at high income levels should be high and probably exceed 60%, which means that there is 
substantial room for improvement at the policy-making level.

As before, we can try to reverse engineer the problem and identify the value of g for which the current tax 
rate in Poland is optimal. Specifically, assuming that the value of m is equal to about 2.2, and the value of elas-
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ticity is equal to 0.2, the current tax rate of 32% can be viewed as optimal when 0.32 = 1− g
1− g + 2.2∗0.2

. This 

implies that the corresponding value of g is equal to 0.8, i.e., for the current tax to be optimal the weight 
attached by policy makers to high-income earners must be substantial. In particular, such a substantial wel-
fare weight would imply that out of USD 1 of revenue the government would be willing to transfer only 
USD 0.20 to low-income individuals, which, while formally admissible, appears not to reflect the standard 
preferences of policy makers.

It appears that our basic conclusion that the marginal tax rates in Poland are too low at high income lev-
els withstands a basic robustness check. In fact, making the welfare of high-income payers to be somewhat 
important does not overturn the previous conclusion that the marginal tax rates should be much higher than 
they are at high income levels. Still, we must formally concede that in deriving our conclusion we were fol-
lowing the methodology of Saez and Stantcheva [2013], which formally does not put any restrictions on the 
value of g and allows g to be treated as a parameter. In fact, formally within that framework, one can assume 
that g is large and possibly close to 1. If one is willing to make such an assumption, one essentially assumes 
that the welfare of high-income earners is important to policy makers, which could be true in reality. Natu-
rally, we can conclude that, under such a scenario, the implied value of the marginal tax rate at high income 
levels is close to 0, which is not surprising as in this case the government will choose not to harm high-income 
earners with high marginal tax rates, which are highly distortionary, and will instead impose a low marginal 
tax, which will benefit high-income earners, whose welfare is now important.

The framework of Saez and Stantcheva [2013], while general and flexible, leaves too much discretion as 
it does not put, intentionally, any discipline on the choice of g. In this paper, we are interested in identifying 
optimal marginal tax rates at high income levels. Specifically, we would like to depart from a conditional anal-
ysis and focus on a framework that allows for an endogenous determination of g. To achieve that we resort 
to the original framework of Saez [2001] and postulate that g be a function of yL and yH. Specifically, we set 
yH =∞ and assume that g is given with

g = α
1−τ ES( ) yL

,

where α  is a constant reflecting, in particular, the importance of government revenue to social welfare and 
yL denotes the lower bound of income for which, we believe, the formula of Saez [2001] becomes applicable. 
Observe that by following Saez [2001] and defining g with equation (16) we acknowledge that the welfare 
of an individual is dependent on the net income earned by the individual and more importantly we assume 
that the importance of high-income earners decreases with actually earned income. Under such assumptions, 
fully consistent with Saez’s framework [2001], the optimal formula of the marginal tax rate at high income 
levels takes the form

τ ES =
1− g

1− g +mη
=

1− α
1−τ ES( ) yL

1− α
1−τ ES( ) yL

+mη
.

We choose to assume that m is roughly equal to 2.2 and that η  is equal to 0.2. Under such assumptions, 
the actual optimal tax rate as a function of yL is depicted in Figure (9).

Again, it is apparent that even in this scenario the optimal marginal tax rate remains substantial, espe-
cially if one is willing to assume that marginal social weights applied to individuals with income levels below 
PLN 30,000 should be substantial, i.e., for values of α  roughly smaller than PLN 30,000. In such a case, the 
marginal tax rates applicable to high-income earners vary in the range between 27% and 68%, with the major-
ity of values exceeding 50%.
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Figure 13. Optimal marginal tax rates depending on α  and yL

Source: Authors’ own elaboration.

In summary, we can conclude that the fundamental properties of the income distribution in Poland, i.e., 
the income distribution being of Pareto shape, make the approach of Saez [2001] admissible and his formula 
applicable to the case of Poland. Unfortunately, our numerical estimates suggest that the current policy put 
in place in Poland fails to be optimal. In fact, we show that the optimal tax rates at high income levels should 
be much higher than those currently observed. Specifically, we argue that the marginal tax rates could be as 
high as 60% for individuals whose income exceeds PLN 50,000. Thus, we conclude that there is room for pol-
icy adjustments in Poland.

Conclusions

How much should high-income earners pay in taxes? This question is subject to endless debates. In fact, 
most individuals would agree that high-income earners should pay more than low-income earners. However, 
this is where the agreement probably ends. Specifically, there is no universal agreement on the values of the 
marginal tax rates. Still, many argue that marginal tax rates should be increasing with income, others claim 
that paying the same fraction of income ensures fairness, while the optimal tax theory in its purest form, 
when the distribution of skills is bounded from above, implies, at least at the high income level, that the opti-
mal tax schedule is in fact regressive, with the marginal tax rates falling all the way to zero as observed earn-
ings increase. Only in the case of unbounded distribution of skills, as shown by Diamond and Saez [2011], 
can optimal marginal tax rates remain positive indefinitely. Consequently, only an objective and quantitative 
analysis can lead us to a meaningful answer to the question of optimal taxation. Unfortunately, finding global 
solutions to optimal taxation problems can be challenging as informational and computational constraints 
can be overwhelming. Thus, it may be necessary to limit attention to partial improvements and focus on solu-
tions to optimal taxation problems that are applicable at least locally.

In this paper, we present solutions to the optimal taxation problem applicable to high-income earners 
in Poland. Our findings are based on the approach of Saez [2001], who came up with a practical formula that 
can be used to pin down the values of the optimal tax rates. The formula is simple, but it is not universally 
applicable as it is only valid when the distribution of skills in society is thick-tailed. However, the distribu-
tion of income, and hence skill, in Poland, is in fact of Pareto form at the high end. Specifically, by using data 
obtained from the Polish tax authority, we are able to characterise the distribution of income in the upper 
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tail and show that the distribution can be approximated with a Pareto distribution with parameter m in the 
range [2.2,3.44] which facilitates the applicability of the formula of Saez [2001]. In that sense, the distribution 
of income in Poland resembles that in the United States and, just like in the case of the USA, the formula of 
Saez [2001] implies that the optimal marginal tax rates in Poland can be high. Specifically, we establish that, 
depending on the value of the elasticity of the labour supply with respect to the wage, the optimal marginal 
tax rates can be anywhere between 15% and 70% with lower elasticities leading to higher marginal tax rates. 
Moreover, if one is willing to accept empirically viable estimates of elasticity, one is bound to conclude that 
the optimal marginal tax rates should be high and equal to about 60% for earners with incomes in excess of 
PLN 50,000, which corresponds to the 83 percentile. In other words, our findings suggest that the current 
tax schedule is suboptimal and that there is a need for at least a partial tax reform.

The results presented in this paper are robust and align with the corresponding findings in the case of the 
United States. However, we must remember about the limited applicability of the results presented in this 
paper as they pertain only to high-income earners. Moreover, our analysis is confined in scope as we only con-
sider single earners. We omit the labour self-employment trade-off and shun away from potential migration 
issues. Without a doubt, additional studies are needed to further our understanding of optimal taxation issues 
in Poland. We have undertaken initial steps in that direction and have searched for optimal tax schedules that 
are applicable globally and have solved the original problem of Mirrlees [1971] in the context of the Polish 
economy, with the results summarised in a companion paper – see Dudek et al. [2021].
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