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stejného titulu.
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JANOUŠEK, Richard. The Principles of Optimal Income Taxation Revisited Praha
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Abstrakt

Tématem této práce je optimálńı zdaněńı osob s nejvyšš́ımi př́ıjmy. Toto téma

již bylo předmětem mnoha daľśıch akademických praćı posledńıch čtyřiceti let.

Doporučeńı nedanit př́ıjmy těchto osob přitáhlo k tématu pozornost a debata v

posledńıch letech i nadále živě pokračuje. Tento fakt dal také podnět k shrnut́ı

dané problematiky a k diskuzi nejv́ıce relevantńıch př́ıspěvk̊u k aspekt̊um zdaněńı

př́ıjmu. Obsahem této práce je nast́ıněńı základńıho informativńıho pozad́ı a

vysvětleńı dvou základńıch model̊u, lineárńıho a nelineárńıho. Poté jsou shrnuty

dosud nejd̊uležitěǰśı př́ıspěvky, které jsou předmětem diskuze. Na závěr jsou popsány

zaj́ımavěǰśı a o něco náročněǰśı aspekty. Tato práce poskytuje solidńı porozuměńı

tématu a dává podnět pro budoućı práce za účelem nalezeńı shody.

Abstract

This thesis deals with the topic of optimal income taxation of top earners which

has been a topic of numerous academic pieces of work in the past forty years. For

instance, a result attracting attention is the zero marginal tax rate for top earners.

In the past years, the debate has continued. As a result, the need to summarize the

work and discussion on the most relevant aspects of income taxation has emerged.



Therefore in this paper, the essential informational background is given and then

the two main models, linear and non-linear, are explained. Then, the debate is

summarized and more advanced topics are tackled. Such a paper is needed to pro-

vide not only a solid understanding of the topic, but also suggestions for further

work in the field to achieve a consensus.

Kĺıčová slova

optimálńı zdaněńı př́ıjmu, tagging, nulová mezńı daňová sazba, nejv́ıce vydělávaj́ıćı

osoby, Mirrlees̊uv model
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1 Introduction

The topic of taxation of income is indisputably interesting for numerous reasons,

from tax revenue, through transfers, to policy making. Even though significant

amount of literature has been devoted to this complex issue, differences in opinions

still remain. Therefore, new papers in the field keep being published. Conse-

quently, new approaches are being proposed to deliver a better tax system. The

recommendations of the theory often do not resemble practice which could very well

be caused by the lack of consensus within the works being published. Not surpris-

ingly, differences also exist in tax systems across individual countries. This is also

due to differences among politicians, some of whom advertise low taxes, whereas

others higher taxes to pursue equality more intensely. Another reason could be the

traditional setup of taxation of the particular country, as some countries have been

more redistributive than others. For this and also other reasons, it is useful to see

what the theory has to offer.

The aim of this piece of work is then to bring together the relevant literature in order

to create a comprehensible summary of the topic of optimal taxation and provide

suggestions for further work in the field. More precisely, this paper mainly focuses

on top earners, as the significance of their taxation to revenue is understandably

higher than of low earners due to the income concentration in the top. One of the

newly proposed approaches put under scrutiny is tagging, the idea of making tax

rates dependent on individual characteristics.

The paper is structured as follows. First, the essential background is given, from

importance of the topic and the time development of tax rates, to the theoretical

background needed for the models. Also, the history of theory is summarized in

this section. Secondly, the focus is on the basic linear model, its derivation and

a comparison of the theory and the actual tax rates. Third, a section on the

nonlinear model is provided, focusing on both the top earners and the general tax

for a complex picture. Fourth, the main debate and more advanced issues are

monitored, including tagging, different forms of tax avoidance, and a normative

proposal. Then, the conclusion follows.
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2 Essential Background

This section aims to firstly show the importance of the topic and then provide

the reader with the basic knowledge on time development in terms of tax rates.

This will be done both for some of the main economies globally and for the Czech

Republic. Subsequently, the utilitarian approach will be examined, focusing on

the social welfare function. Next, the second welfare theorem will be put forward.

Then, the topic of labor supply will be discussed, focusing on the intensive margin.

Last, but not least, a summary of the theoretical development in the field will be

provided.

2.1 Importance of the Topic

There are several ways in which income taxation is of copious importance. Firstly,

it is a major contributor to national income, i.e. gross national product without

capital depreciation (OECD, 2012c). To be precise, the ratio of tax income to

national income has reached about 35% to 50% in a majority of advanced economies

in the OECD, with the estimated ratio for the Czech Republic of 35.3% in 2011

(OECD, 2012c). There was a decline during the years 2008 and 2009. However,

then the share started to increase again to the current values presented above.

To examine the historical development, the pieces of work by Flora (1983) which

include data until 1975, combined with the OECD (2012c) report which commences

in 1965, serve very well. To shortly summarize the long-term development, at the

beginning of the century the ratio averaged at 10%, exhibiting significant increases

until the 1970s to about 40%. Since then, the value has not changed considerably.

As far as different groups of countries are concerned, advanced economies tend to

have the ratio higher than less developed ones.

To comment on taxation of the two main channels of income, labor and capital,

differences need to be pointed out. Their contribution to the total revenue from

total income taxation varies significantly. The approximate ratio of the revenue

from labor to capital income taxation is 3:1, resembling the ratio of labor to capital

income (OECD, 2012c). Nonetheless, the ratio changes dramatically when we

2



approach the top of income distribution. As we approach the top 1 per cent, the

share of capital income becomes 54%, further rising to 63% within the top 0.1%,

while in the lowest quantile the share is only 9% (Altshuler, Harris, & Toder, 2011).

Therefore, it becomes clear that treatment of capital income among top earners is

also important to consider. The optimal approach to taxation of different forms of

income is discussed further in section 5.4.

When it comes to the spread of top earners, the share of the top percentile exhibited

a significant change between the 1970s and the new millennium, more than doubling

from less than 10% to about 20% (Piketty & Saez, 2001).1 However, since then, the

top percentile has been hurt by two recessions, the first recession in 2000-2002, the

second one 2007-2009, followed by a period of recovery (Saez, 2013). Yet, despite

the decrease between 2000 and 2009, we can again witness the share increasing,

with a further surge predicted by Saez (2013) due to for instance cuts on the federal

tax on large estates. Using the same data as Saez (2013), Figure 1 depicts the time

trend of the share of the top decile of the income distribution in the US, as the

economic importance of the top decile for potential tax treatment is understandably

larger than only of the top percentile.

Figure 1: Total Income Share of the Top Decile. Data is shown both with the inclusion
and exclusion of capital gains to demonstrate the importance of capital gains and their
larger fluctuation, possibly suggesting greater tax elasticity of capital gains (Saez, 2013).2

This movement towards income density has been strongest in English speaking

1The percentage includes capital gains.
2The data can be found in excel format at http://elsa.berkeley.edu/~saez/

TabFig2011prel.xls.
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countries, while continental Europe or Japan have seen only modest shifts (Atkinson,

Piketty, & Saez, 2011). As further described in section 2.2, it is useful to bear in

mind the simultaneous decrease of top tax rates. The debate on whether there

is any causal effect between top tax rates and spread of earners continues to lack

a compelling conclusion (see e.g. Piketty, Saez, & Stantcheva, 2011 for a brief

overview, or Roine, Vlachos, and Waldenström (2009) for a broader study on in-

come inequality). Nevertheless, from the increased concentration of income, we can

see the increased significance of an efficient tax system, especially when it comes

to treating top earners. Also notice the grater fluctuation when capital income is

included. This shows the importance of bearing all forms of income in mind while

creating a tax system, as well as taking into account tax avoidance, an issue further

discussed in section 5.3.

Finally, the topic is of utter political importance, for instance British district elec-

tions are examined by Revelli (2002). One of the central topics for an election

campaign is taxation, especially income taxation. The political note was recently

emphasized by France, to be described in section 2.2. The relationship between

politics and taxation is empirically explored by Milanovic (2000).

To summarize the prominent aspects of the topic of income taxation, the first to

include is the share on national income. The share goes up to 50% in some advanced

economies and is above one third in the Czech Republic. Moreover, taxation of top

earners is important, as the trend of income concentration is expected to continue.

Last, but not least, it is also naturally a topic of interest for voters.

2.2 Development of Tax Systems over the Course of Time

2.2.1 Major and OECD Economies

To begin with, it should be noted that tax systems are often considered jointly

with transfers. Many countries have implemented means-tested transfers,3 so top

earners are not their recipients. Consequently, the main focus is on taxes, not

3Transfers which are dependent on some test of income. Generally speaking, if income is
higher than the level set, then transfers are not given.
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transfers.4 Firstly, we will focus on long-term data on four major economies, namely

the United States of America, the United Kingdom, France, and Germany. The

beginning of the data is in 1900, we therefore get a solid understanding of the

long-term movements affecting the top marginal tax rate. The marginal tax rate is

chosen to capture the effect on top earners. Several patterns are observable from

Figure 2.

Figure 2: Top Individual Marginal Tax Rates 1900-2011. Taken from Piketty et al.
(2011), the tax rate includes only the top statutory individual income tax rate applying
to ordinary income with no tax preference. State income taxes are not included in the
case of the United States. For France, we include both the progressive individual income

tax and the flat rate tax ”Contribution Sociale Généralisée”.

Firstly, we can notice that upon the implementation of the tax, the marginal rate

was relatively low, under 10 per cent. Secondly, the reader should notice the all-

time joint peak for all countries in the mid-40s, a result of the rise starting in the

mid-1910s. The data then hints that during the World Wars, governments used

increases in tax rates to increase their revenue. Since the post-war period, we

can see that the top marginal tax rates have been declining. Notice the striking

difference in the US top tax rate; in 1950-60s, it exceeded 90 per cent, while today

it is 35 per cent.

To see the trend in more countries, we will examine data on OECD countries. The

4Yet, there is substantial literature for an interested reader. For a review on the main public
spending areas see Adema, Fron, and Ladaique (2011). Trends in transfers are summarized by
Cancian and Danziger (2009), and family and marriage taxation by Milligan and Stabile (2008);
Kleven, Claus Thustrup Kreiner, and Saez (2006); Alm, Dickert Conlin, and Whittington (1999).
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average marginal tax rate on top earners shows a steady diminishing tendency, the

average decline between 2000 and 2011 was approximately five per cent (OECD,

2012b; Mankiw & Weinzierl, 2010). To add a recent story on taxation which raised

significant controversy, the introduction of the 75 per cent tax on top earners in

France serves well as an example. Soon after the implementation, a political storm

was caused, some wealthy citizens defected the country and the constitutional court

ruled the initial version of the tax bill unconstitutional (Carnegy, 2013). The case

still reverberates the news (see e.g. Daneshkhu & Carnegy, 2013), possibly causing

the fall in the approval rate of the president Mr. Hollande. This remains the

prominent example of recent tax increases in Europe.

Another remarkable development among the OECD countries is the reduction in

the number of tax brackets. According to a study of the OECD (2012d), the

average number of tax brackets of member states was 14 in 1981. In 1990, the

number already dropped to six, further decreasing to five by 2010. This points

in the direction of simplification of the previous tax systems. Another movement

within the OECD countries is the endorsement of the elimination of international

loopholes and standardization of tax systems, as discussed further in section 5.5.

All in all, it can be concluded that the average tax on top earners was relatively

low on the verge of the 20th century and peaked at around the end of World War II.

Since then, the average tax rates on top earners have been gradually decreasing, yet

remained above the level from the first decades of the previous century. Secondly,

the average number of tax brackets among OECD countries has sharply dropped.

2.2.2 Czech Republic

To evaluate the same kind of data for the Czech Republic, the data by the Research

Institute for Labour and Social Affairs (2012) is used in Figure 3. From the data,

we can clearly see that the trend has resembled the rest of the world by diminishing

the top marginal tax rate. The current taxation rate is 15 per cent, making the

Czech Republic the country with the second lowest top marginal tax rate in the

European Union (Eurostat Press Office, 2012). Nevertheless, Roháč (2013) argues

that the tax actually is progressive through social contributions, causing the top
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tax rate effectively reaching 22 per cent. The inclusion of social contributions

ensures that the Czech taxation system can be more easily compared to other

systems, especially when it comes to top income taxation. The future development

is of course an entirely different question, conditional on the outcome of the 2014

Parliamentary elections. However, the currently likely-to-win socialist party has

implemented into its program an increase of the tax rate to 38 per cent for top

earners (Mládek & Havel, 2012).

Figure 3: Marginal Tax Rate in the Czech Republic. This figure shows the development
of the average marginal top tax rate in the Czech Republic starting with its foundation

until today; data by Research Institute for Labour and Social Affairs (2012).

2.3 Social Welfare Function and Second Welfare Theorem

The social welfare function is used very often by theorists to evaluate public policy.

One of the simplest methods is to maximize the sum of utilities of individuals

within the particular group (nation in case of countries), also called the utilitarian

or Benthamite approach (Rosen, 1997). There are two basic approaches to this

method, depending on whether earnings are assumed to be fixed or endogenous.

Fixed Earnings This case significantly simplifies the problem due to considerable

constraints. To give a brief description following Piketty and Saez (2012), the

first assumption is having our population normalized to one. The distribution

of pre-tax earnings is also assumed to be fixed, where H(z) is the cumulative

distribution function, in other words the fraction of the population earning less than

z. Furthermore, the model assumes the utility function u(c) to be homogeneous

(identical) across the population, as well as increasing and concave in c which

represents disposable income. Time does not play a role here, as one period is
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assumed, therefore c is also equal to consumption, such that c = z − T (z) where

T (z) is the tax function. The tax function is chosen by the government with the

aim to maximize the social welfare function:

SWF =
∫ ∞

0
u(z − T (z))dH(z) subject to

∫ ∞
0

T (z)dH(z) ≥ E(p),

where E is an exogenous requirement for the revenue of the government and p is

the Lagrange multiplier of the government budget constraint. Bearing in mind that

income is fixed, it becomes a point-wise maximization problem.5 Therefore, the

first order condition for T (z) reads:

u′(z − T (z)) = p ⇒ c = z − T (z).

To explain the implication, as p is exogenous, i.e. constant, marginal utility needs to

be equalized across z. This is done through equalizing consumption, so c = z−T (z)

also has to be constant across z. Explaining the logical reasoning behind equalizing

marginal utilities, firstly outlined by Edgeworth (1897), we first have to realize that

concave utilities imply decreasing marginal utility, i.e. u′(c) decreases with c. Then

c1 > c2 implies that u′(c1) < u′(c2). Therefore, it is desirable to transfer funds from

consumer c1 to c2. This is achieved by the government imposing a 100% tax on

earnings, funding itself and then redistributing the rest of the funds equally between

the citizens.

Another version of the social welfare function uses a transformation G(.) which is

also increasing and concave in earnings. The generalized functional form is then∫
G(u(c))dH(z). If G(.) becomes infinitely concave, we arrive at the Rawlsian or

maxi-min approach. The idea behind this approach is maximizing the minimal

utility, thus again redistributing all earnings, exactly as above.

Allowing for heterogeneity of utility functions, we denote ui(c) as the utility of

individual i. While trying to achieve the optimum of identical values of u′i(c), we

face trouble as the comparison marginal utilities becomes challenging due to for

5Point-wise means that we examine every value u(x), or every point of some function u.
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instance medical expenses, number of dependent children, or simply differences in

the joy of consumption (high or low u′i(c)). As in many cases, economic theory

starts to struggle here, as we cannot observe properties of individual utility func-

tions. Another aspect is how the society would react to such taxation. All in all,

it might be optimal of the government to assume equal marginal utility of con-

sumption across individuals conditional on disposable income. This results in the

ability to assume a single general utility function u(c). Its concavity represents

the redistributional tastes of the society better than individual marginal utility of

consumption.

To summarize, in the case of fixed earnings and homogeneous preferences, maxi-

mizing the social welfare function is achieved via full taxation and subsequent re-

distribution. This ensures that consumption is equal among the population. With

heterogeneous utility functions, the problem becomes more challenging due to for

instance different joy from consumption. As a result, it might be best to assume

equal marginal utility of consumption conditional on disposable income across the

population. Then, the preferences can be expressed by a single utility function

u(c).

Endogenous Earnings While the result derived in the previous paragraph ben-

efits from simple intuition, the constraint in the form of fixed earnings is rather

strong. There are several reasons to relax it. Most importantly, if consumption and

hence utility were constant across z, then a rationally behaving agent with pleasure

from leisure and disutility from work would have no reason to work. Therefore,

the overall level of pre-tax earnings would be at risk. As a result, the general op-

timization case without such a strong constraint will be considered now. A brief

explanation will be given just as for the case of fixed earnings, following Piketty

and Saez (2012) who build upon Vickrey (1945); Mirrlees (1971). This is the

point where the equity-efficiency trade-off comes into play. As the name suggests,

on the one hand there is equity across the population, while on the other the

(dis)incentives in the form of labor taxation. According to utilitarianism, complete

redistribution is then prevented by behavioral responses only. Nevertheless, other

9



reasons, such as the notion of fairness, may exist in the society. Such issues are

further discussed in section 5.8. The bottomline is that the need to consider the

case of endogenous earnings is high. The derivations in this section will therefore

be of utter importance for the models delivering the tax formulas.

In this section, earnings are a function of labor supply as well, resulting in a slightly

different individual utility function ui(c, z) where z indirectly represents labor sup-

ply. The function is increasing in consumption c, but decreasing in earnings z,

as higher earnings require higher labor supply. Therefore the above derived 100%

taxation result would result in the extinction of work, due to the disutility of labor

supply.6 Last, but not least, the population is again normalized to one which will

persist for both the linear and nonlinear model. The social welfare function in this

case becomes:

SWF =
∫
ωiG(ui(c, z))dυ(i),

where ωi ≥ 0 are Pareto weights7 independent of individuals choices of c and z; G(.)

is an increasing transformation of utilities, and υ(i) the distribution of individuals.

Due to the usage of arbitrary Pareto weights ωi and a transformed social welfare

function G(.), we can be fully general at this point.8 The social marginal welfare

weight on individual i is given by the formula:

gi =
ωiG

′(ui)uic
p

,

where p is once again the multiplier of the government budget constraint and

uic is marginal utility of consumption. As expected, gi expresses the value (in

terms of public funds) of providing the individual i with 1 additional unit of the

6Still, we can consider the case of a very small economy where tax revenue is used for public
goods. Then such a 100% tax might not completely extinguish labor. Such an example might
be kibbutz communities. However, even they have implemented reforms bringing the tax rates
closer to the Israeli ones (Abramitzky & Lavy, 2011).

7The Pareto weights used when extending the standard utilitarian criterion through a weighted
sum of individual utilities. These weights are positive and via changing them, all second-best
Pareto efficient tax equilibria can be described.

8Notice that the Pareto weights are not a part of the transformed social welfare function, but
only multiply it. This allows for more complex operations. Yet, we can still use this form to
evaluate the Rawlsian criterion, as will be shown later.
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respective currency. If earnings are fixed and efficiency concerns aside, all gi’s are

equalized in the optimum, as again redistribution from those with higher gi to

those with a lower gi would be desirable to maximize the social welfare function.

Following utilitarianism with concave and uniform utility functions, we again arrive

at equalization of post-tax income. However, in our case of endogenous earnings,

the social marginal welfare weights gi’s ought not to be equalized, as responses

of the agents become significantly more important and need to be considered.

Societal preferences for redistribution appear in the form of gi weights in optimal

tax formulas.

If we firstly consider the Rawlsian criterion, then it is so that gi is zero for everyone

except for the most disadvantaged person. Taking the utilitarian approach, we

will have gi = uic/p directly proportional to the marginal utility of consumption.

Without any income effects on labor supply, the average of gi across individuals is

equal to one and the labor supply decision does not depend on non-labor income.

Before moving on to the next section to explain labor supply, it should be pointed

out that while the case of fixed earnings is useful to take into consideration, the main

focus is on endogenous earnings as this case with less constraints better represents

the reality. Now, another welfare relevant theoretical issue is to be described. It is

the Second Welfare Theorem which helps us determine the policy instruments to

use in our system.

Second Welfare Theorem The second welfare theorem states that with the stan-

dard perfect market assumptions, every Pareto efficient outcome can be reached

through a suitable set of lumpsum taxes dependent on exogenous characteristics of

individuals (for instance intrinsic abilities, other endowments, or random shocks)

and the subsequent free functioning of markets, without any government interven-

tion (Piketty & Saez, 2012). The basic idea behind this approach is an imposition

of a tax or transfer which is dependent on their earnings ability (given variation in

it and equalizing disposable income) and subsequently not taxing any actual earn-

ings at the margin to avoid market distortions. To be concrete, taxes on individual

i depicted Ti would be a function of intrinsic characteristics, but not behavior.

11



This would lead to equalizing gi’s among the population, where labor supply is

chosen individually given Ti’s. Before proceeding to the next section, it should be

noted that, at least theoretically, lumpsum taxes can be used under virtually any

assumptions. However, first-best allocations are then not guaranteed (Barr, 1993).

Moreover, those with no or low earnings might not be able to pay such a tax.

The standard model claims the government has to base taxes and transfers on

actual earnings, thus distorting earnings and creating efficiency costs. However,

with the increased ability of the government to observe information on citizens,

including abilities in addition to realized earnings, an alternative to lumpsum taxes

called tagging has been proposed to solve these distortions. A closer focus on this

matter will be presented in the separate section 5.2.

2.4 Labor Supply

Another significant issue concerning the impact of taxation is labor supply, the

decision whether to supply labor and if, then how much. To begin with, it should

be noted that in our models, the population is standardized to one for easier oper-

ations. Mirrlees (1971) presents a utility function in the form of ui(c, z/wi), where

the utility function differs purely due to heterogeneous wages wi, also defining labor

supply needed to earn z as l = z/wi. On the other hand, Piketty and Saez (2012)

prefer using the utility function of the form ui(c, z), arguing it is more general and

allows for heterogeneity in both preferences and ability. One drawback of this form

is that the the opportunity to directly compare preferences for consumption and

leisure is not present anymore.

Two general concepts in labor supply exist, the first one being the Intensive margin,

in other words the decision of how much labor to supply. The second concept, the

Extensive margin, is the mere decision whether to work or not. Let both be explored

in the two next paragraphs.

Intensive margin The intensive margin deals with the case where we already

know that individual i is working, thus only deciding how much labor to supply.

The utility function in this case becomes ui((1−τ)z+R, z), where R is a lump-sum
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transfer to every citizen, called the demogrant. Consumption is equal to the term

(1 − τ)z + R, i.e. to after-tax earnings plus the demogrant. The individual then

chooses z to maximize his or her utility. The first order condition then becomes:

(1− τ)
∂ui

∂c
+
∂ui

∂z
= 0,

which is also called the Marshallian or individual uncompensated earnings supply

function ziu(1− τ, R).

In the problem of optimal taxation, formulas for optimal taxes are mostly expressed

as a function of elasticities.9 The impact of 1−τ on zi expresses the uncompensated

elasticity10 of earnings with respect to the net-of-tax rate 1 − τ , as the following

formula:

eiu =
1− τ
zi

∂ziu
∂(1− τ)

.

As Ramey and Francis (2009) have researched, labor supply in the richest countries

has declined very slightly when taking into account both men and women. On the

other hand, wage rates are now five times of what they were a century ago. Assum-

ing constant preferences for consumption and leisure, Ramey and Francis (2009)

arrive at the conclusion that the uncompensated elasticity converges to zero. Yet,

we cannot conclude that taxes do not affect labor supply due to the large part of

taxes serving as a redistributional component of the tax system. Moreover, the

assumption that consumption and leisure preferences have not changed also seems

rather strong, as the society seems to gradually strive for more leisure. Secondly,

the difficulty of labor has likely declined, at least in developed countries. Thirdly,

the study of Ramey and Francis (2009) uses data on market labor, not taking

into account household labor which has declined.11 The conclusion of compensated

elasticity close to zero then seems questionable. The issue of labor elasticity is cru-

9The elasticity expresses how responsive agents are to changes in disposable income, in our
case to changes in taxes.

10The compensated elasticity, on the other hand, also subtracts the income effect. The uncom-
pensated elasticity operates with the compensated earnings supply function zc, see Saez, 2001 for
detailed derivation and explanation.

11For a review on household labor, see Coltrane (2004).
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cial for optimal taxation formulas. Different results with two empirically possible

values are summarized later in the text in Table 1, after deriving the optimal tax

formulas.

To summarize the effect of the marginal tax rate T ′(z), it by definition diminishes

the worth of making an extra dollar. Moreover, the income tax level T (z) has an

increasing effect on labor supply through the income effect, while the substitution

effect conditional on T (z) reduces labor supply due to the marginal tax rate T ′(z).

All in all, taxes (where T ′(z) > 0 and T (z) > 0) have an ambiguous effect on

labor supply. On the other hand, transfers (where T ′(z) > 0 and T (z) < 0) have a

negative effect on labor supply.

Extensive margin To complete the picture to better represent the reality, it

should be also reflected that the mere participation in the labor market brings costs.

To name some examples of such costs, transportation, kindergarten or job search

related costs serve as proper examples. However, as the extensive margin is not

related to top earners, but rather low-income, as transfers are mostly means-tested,

only two main points should be noted. As Piketty and Saez (2012) summarize, the

first point is the recommendation that a system which considers taxes and transfers

jointly should be developed. Secondly, phasing out benefits for citizens is another

significant aspect to encourage labor force participation. As Kleven, Landais, Saez,

and Schultz (2013b) show, another form of the extensive margin can arise when

individuals consider moving to received preferential tax treatment, an issue further

examined in section 5.5.

2.5 Theoretical Development in the Field

The problem of optimal taxation these days includes two main approaches - linear

and nonlinear taxation. Before moving on to the description of the actual models

of income taxation, it is useful to describe the historical development in theory for

a complex picture. The linear case does not pose that many technical difficulties.

Ramsey (1927) was the first to introduce the problem of linear taxation in terms

of elasticities. The first modern treatment of the optimal linear income tax is ac-
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counted to Sheshinski (1972). It did not take long to see the relationship between

labor supply elasticities and optimal linear tax. However, the incentives to develop

it did not become compelling enough until the connection with the nonlinear mod-

els. This was carried out by for instance Atkinson (1996), Diamond (1998), or Saez

(2001). That was a large impulse for the income tax theorists to use the empirical

findings on elasticities and behavior responses concerning taxation.

The most extensively used model for modern theory of optimal taxation is the

model of Mirrlees (1971). He delivered the first mathematical model which would

allow an analysis and even quantification of the problem. A government budget

constraint was introduced, as well as unobserved heterogeneity in ability. The

government can observe income which is a function of both ability and effort,

thus also ability and effort. However, this observation of ability and effort is only

indirect. If the planner favors redistribution from high to low earners, taxes can

be based on income, but again causing the equity-efficiency trade-off. As Mankiw,

Weinzierl, and Yagan (2009) posit, the strength of the Mirrlees approach is the

possibility to consider all feasible tax systems. However, this can sometimes turn

into a disadvantage, namely a high level of complexity. For also these reasons,

several models have built upon this one. The most surprising finding in the field of

tax policy was probably the zero marginal tax rate established by Sadka (1976) and

J. K. Seade (1977). The verbal argument behind it, as presented by J. K. Seade

(1977), assumes a positive marginal tax rate on the single top earner with income

y. The marginal tax discourages the top earner from earning more than y, clearly

the desire of this individual to further increase his income is not motivated by

need, so the effect of the marginal tax rate could be substantial. If the marginal

tax rate on earnings above y was zero, then the efficiency costs would decrease

and the individual would exert more effort, possibly reaching higher earnings, thus

increasing his consumption and utility. At the same time, it is crucial to realize the

same tax revenue would be collected, as the income below y would still be taxed

as before.

Another extension of the Mirrlees (1971) model was done by Stiglitz (1982), the
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major change being the creation of a discrete model with two skills. The result

here was identical to the zero marginal top tax rate on the higher skilled. As only

two skills exist in this model, the impact of the zero top tax rate seems even larger,

thus contributing to the interest in the matter. The lesson from this model is

that the system should be set up so that the high skilled do not want to reduce

labor supply and appear as the lower skilled. Yet, in this work instead a model

first developed by Piketty (1997) is briefly outlined due to its easier meaningful

calibration compared to the Stiglitz (1982) model.

Another shift to the development of both the theory and actual tax policy was due

to Atkinson and Stiglitz (1976). They showed that differentiated commodity tax-

ation is not useful when nonlinear taxation of income can be introduced, assuming

preferences are separable and homogeneous. This provided the incentive to move

towards nonlinear taxation and away from the differentiated commodity taxation

model by Diamond and Mirrlees (1971). Concerning the taxation of capital income,

the result of Atkinson and Stiglitz (1976) also supported taxation of labor income

or consumption instead. Recently, a more straightforward proof of the same result

was delivered, namely by Kaplow (2004) and Laroque (2005).

Another approach was presented by Diamond (1980), the main difference from

Mirrlees (1971) being mainly the focus on the extensive, instead of the intensive,

margin. In this case, the optimal marginal tax rate can be below zero. The model

was further extended by Saez (2002) to use elasticities to arrive at a negative

marginal tax rate at the bottom of an extensive labor supply model.

Lastly, the link between the actual tax policy and the theory will be outlined. A

committee chaired by Professor J. E. Meade was asked to deliver recommendations

for the United Kingdom in 1978, as described by Harrison (1979). Another example

is a compilation of tax theory with the aim of a tax reform again in the United

Kingdom, which was delivered by Mirrlees (2010). The actual tax reform was

presented by the Institute for Fiscal Studies (Mirrlees & Stuart, 2011).

To comment on the challenges as seen by Piketty and Saez (2012), one of the

crucial unanswered questions are behavioral responses to taxation, particularly in
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the long-term. While the short- and medium-term responses are summarized by

for example Saez, Slemrod, and Giertz (2012), a deeper knowledge on for instance

educational responses would be useful. An analysis in this field is currently carried

out by (Abramitzky, 2013). In addition, the utilitarian approach most commonly

employed in theory is hardly the approach of politicians and the general public.

Moreover, many studies use Pareto weights to assess ”second-best” equilibria. Yet,

these results are heavily dependent on the Pareto weights. A universal solution

robust to changes in the Pareto weights is missing.

To summarize, optimal income taxation has been dealt with for over 70 years.

Starting with the work of Ramsey (1927) in optimal linear taxation, the most

influential present work was delivered by Mirrlees (1971). Attempts to link the

theory to practice have been made, with the notable example the Institute for

Fiscal Studies in the United Kingdom.
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3 Linear Model

General Guidelines No matter which model for optimal income taxation we se-

lect, there are still some general and reasonable guidelines we should bear in mind.

As Diamond and Saez (2011) state, the first one is that the economic mechanisms

are empirically relevant and first order to the matter considered. Secondly, results

should be reasonably robust to changes in modeling assumptions, mainly homo-

geneity of preferences. Third, the policy recommendations need to be feasible. The

first and second conditions lead Piketty and Saez (2012) to take the approach of

”sufficient statistics” (a survey on this approach is provided by e.g. Chetty, 2008b).

On the implementability, structures which are simple and easily explained to the

public are preferred. This condition is a matter of discussion, especially when it

comes to tagging. The details of this issue should be postponed until the respective

sections, so this part will be based on the existing tax and transfer systems, thus

satisfying the third condition. Also, let it be reminded that the population remains

normalized to one in both the linear and nonlinear models.

3.1 Basic Model

The linear case is closely connected to the nonlinear case. Therefore, it is rea-

sonable to start by presenting the linear model which is, not surprisingly, simpler.

Despite the simpler structure, the key trade-off between equity and efficiency is

still captured. Due to the simpler structure, the mathematical derivation will be

shown in more detail for better understanding. Let the government have an ex-

ogenous non-transfer spending E. The tax system ought to be represented by the

linear tax rate of τ and an exogenous demogrant R. Following the explanation

by Piketty and Saez (2012), aggregate earnings can be denoted by Zu(1− τ, R), a

function of the tax rate and the demogrant. The budget constraint is represented

by R+E = τZu(1−τ, R), defining R implicitly as a function of τ only. As a result,

aggregate earnings Zu can be expressed as a function of only 1− τ , taking the form

of Z(1 − τ) = Zu(1 − τ, R(τ)). Then the government is trying to determine the
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optimal tax rate τ .12 The aggregate earnings also express the feasibility of a tax

system, as they express what the government can generate through it. This is be-

cause the reaction of the economy to changes is described, at least in expectation.

To comment on the tax revenue, the famous Laffer curve applies.

To describe it, the government has no tax revenue when τ = 0 and τ = 1. In the

latter case, the reason is that no-one decides to work. The revenue maximizing

tax rate obviously lies between 0 and 1, not necessarily in the middle as could be

concluded from the Laffer curve. This can then be used as an obvious assumption.

Concerning the demogrant, two scenarios are possible. Either R ≥ 0 or R < 0.

If R ≥ 0, in other words the transfer to individuals is positive, then we set a

combined system of τ and the lumpsum tax −R. In the second case where R < 0,

the government essentially implements a lumpsum tax as well (which is now a

positive tax). Then, the tax rate decreases compared to the case of R ≥ 0, as the

amount needed to collect to meet the budget constraint combines the individual

tax rate and the lumpsum tax revenue. However, it should be noted again that a

negative demogrant would be very difficult to justify, as for instance those with no

earnings would hardly be able to pay it.

To derive the revenue maximizing taxation rate τ ∗, we also firstly denote by e =

1−τ
Z

dZ
d(1−τ)

the elasticity of aggregate earnings with respect to the net-of-tax rate,

recalling Z is a function of (1 − τ). In order to maximize the revenue, we set the

tax rate τ ∗ such that Z − τ dZ
d(1−τ)

= 0, i.e. τ
1−τ e = 1. Then τ ∗ can be rewritten as

a function of e and vice versa:

Revenue maximizing linear tax rate:
τ ∗

1− τ ∗
=

1

e
or τ ∗ =

1

1 + e
. (1)

Even though maximizing the revenue surely is an important aspect, maximizing the

social welfare function should be of higher importance for policy makers. However,

there is one important lesson we can take from here. Let two tax rates τ1 and τ2 raise

the same revenue. Then using the Laffer curve, we can also assume that τ1 ∈ (0, τ ∗)

12An alternative approach would be taking the budget constraint E and tax rate τ as exogenous
in order to arrive at the demogrant R. This approach might be useful if the government cannot
change the tax rate so decides to estimate the optimal demogrant R.
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and τ2 ∈ (τ ∗, 1). In that case, τ1 dominates τ2, because the tax distortions are lower

in the τ1 case. In the range (τ ∗, 1) also called the prohibitive range, a tax-cut would

imply a raise in tax revenues, so the economic effect would outweight the arithmetic

effect (Laffer, 2004). Laffer (2004) also discusses the successful policy changes after

the policy makers realized they might be behind the revenue maximizing rate τ ∗,

which could be the case in especially social states. To summarize, the optimal tax

rate should lie in the interval (0, τ ∗).

Now, we can move on to the derivation of the optimal tax rate maximizing so-

cial welfare following Piketty and Saez (2012). The demogrant to every citizen is

τZ(1− τ)−E. Consequently, disposable income for individual i can be expressed

as ci = (1 − τ)zi + τZ(1 − τ) − E. Then τ should maximize the social welfare

function in the form:

SWF =
∫
i
ωiG[ui((1− τ)zi + τZ(1− τ)− E, zi)]dυ(i).

Through the envelope theorem from the choice of zi in the utility maximization

problem for individual i, the government faces the following first order condition:

0 =
dSWF

dτ
=
∫
i
ωiG′(ui)uic ·

[
Z − zi − τ

dZ

d(1− τ)

]
dυ(i).

The first term in the brackets Z − zi is the pure mechanical effect of changing the

tax system (in other words the tax and demogrant), behavioral responses aside.

When individual income zi is less than average income Z, then the effect Z − zi

is positive. The aggregate behavioral response is captured in the term dZ
d(1−τ)

,

reflecting the efficiency cost of a tax increase. It is an efficiency cost due to the

first order negative effect of the responses on tax revenue and no first order positive

welfare effect on individuals.13

Introducing the aggregate elasticity e and normalizing the social welfare weight,

13The term first order effect is given by the first derivation, also it may be understood as the
linear effect. The second and other effects are defined analogically.
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the first order condition can be expressed as:

Z ·
[
1− τ

1− τ
e
]

=
∫
i
gizidυ(i).

Rearranging this condition, we arrive at the optimal linear income tax formula in

the form of:

Optimal linear tax rate: τ =
1− ḡ

1− ḡ + e
with ḡ =

∫
gizidυ(i)

Z
. (2)

The term ḡ represents firstly the average normalized social marginal welfare weight

weighted by pre-tax incomes zi, and secondly the ratio of the average income

weighted by individual social welfare weights gi to the actual average income Z.

This implies that ḡ measures at which income are social welfare weights concen-

trated. There are five noteworthy items about formula (2).

Firstly, τ , the optimal tax rate, is a decreasing function of the aggregate elasticity

e, as e is a mix of substitution and income effects, because an increase in τ implies

an increase in the demogrant R = τZ(1−τ)−E. Recalling formula (1) for revenue

maximization, e becomes a pure uncompensated elasticity, because the tax does

not increase revenue at the margin. Similarly, when τ = 0, then it essentially

becomes compensated elasticity, as all taxes are returned at no efficiency cost.

Secondly, the other variable in the formula, ḡ, also causes τ to decrease when ḡ

increases. ḡ denotes the redistributive preferences of the government. The extreme

Rawlsian scenario where the person worse off earns zi = 0 means that the goal

of the government is to maximize R, in other words the subsequently split tax

revenue, through τ ∗ = 1
1+e

. In the opposite case of ḡ = 1 (where the government

does not value redistribution at all), τ = 0, provided a lumpsum tax E can raise

enough revenue for the government to function.14

Third and connected, given the social welfare weights, the higher the inequality

before given taxes τ , the lower ḡ and thus the higher the optimal tax rate τ .

14If it is not sufficient, for instance for low earners (where zi < E), then τ is set as small as
possible such that the revenue just covers the spending, i.e. τZ(1− τ) = E.
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Perfect equality implies ḡ = 1, hence τ = 0 and a lumpsum tax of −R = E as

optimal. On the other hand, in the case of maximal inequality where one person

i earns all income (with zero social marginal welfare weight) and therefore all the

others have no earnings, then the revenue maximization tax τ ∗ = 1
1+e

is again

optimal.

Fourth, all the variables Z, ḡ, and e are a function of τ , making it an implicit

formula as is usual in optimal tax theory. Using the standard utilitarian social

welfare criteria with concave utility of consumption, ḡ is an increasing function

of τ , as higher taxes imply a lower need for redistribution. Elasticity e is often

assumed constant for any Z (i.e. any τ), or at least for small changes in τ .

Finally, formula (2) can also evaluate tax reforms. As the formula suggests, if it

holds for the current tax rate that τ < 1−ḡ
1−ḡ+e , then an increase in τ has a positive

effect on social welfare. Obviously, lowering τ would increase social welfare in the

opposite case. This approach gains strength from not requiring how e and ḡ change

with τ , as it deals only with local changes.

3.2 Generality of the Formula

The generality of the formula is significant.15 The formula itself is derived mainly

from the parameter e. The parameter of aggregate elasticity incorporates the

changes in educational and human capital decisions as a response to tax changes,

thus achieving long-run applicability (see Best and Kleven (2012) for a survey of

long-term effects of work efforts). For a government to set taxes, the only two

variables necessary are e and how it sets normalized marginal welfare weights gi.

Moreover, the same formula applies for discrete populations and labor supply re-

sponses along the extensive margin. Last, but not least, if earnings are determined

not only by ability and effort, but also by sheer luck as modeled by Varian (1980)

and Eaton and Rosen (1980), then the same formula still applies provided the

social welfare objective is defined over individual expected utilities. The random

earnings model generates the same type of optimal tax formula and captures the

15Such generality though takes us back to the implicit form. Yet, it can be resolved with
assumptions on the utility function.
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same equity-efficiency trade-off.

3.3 Connection of the Model with Actual Tax Rates

Having derived the optimal formulas for income taxation, is it possible to explain

the actual tax rates used in countries? For this analysis, a table by Piketty and

Saez (2012) will be presented in Table 1 and shortly described.

Elasticity e=.25 Elasticity e=.5

(empirically realistic) (high)

Parameter Tax rate Parameter Tax rate

ḡ τ ḡ τ
A. Optimal linear tax rate τ

Rawlsian Revenue maximizing rate 0% 80% 0% 67%
Utilitarian (CRRA=1, uc = 1/c) 61% 61% 54% 48%
Median voter optimum (zmedian/zaverage = 70%) 70% 55% 70% 38%
B. Revealed preferences ḡ for redistribution

Low tax country (US): Tax rate τ = 35% 87% 35% 73% 35%
High tax country (EU): Tax rate τ = 50% 75% 50% 50% 50%

Table 1: Optimal Linear Tax Rate Formula τ = (1− g)/(1− g + e). Panel A takes ḡ as
given and subsequently computes τ . The current US situation is the base for the ḡ in
the median voter model, where zm denotes median income. On the other hand, panel B
takes τ as given and finds the corresponding ḡ. Adapted from Piketty and Saez (2012).

To comment on the empirically realistic elasticity of 0.25, under the Rawlsian

criterion the suggested τ = 80% is significantly above all actual tax rates, even

in countries of the tax to GDP ratio approaching 50%. The utilitarian criterion

CRRA (constant relative risk aversion) delivers τ = 61%, still higher than the

actual tax rates. However, with the median voter model of suggested τ = 55%,

the theory seems to meet the average tax rates in high tax countries. The other

way around, deriving ḡ from actual tax rates, the American example would imply

ḡ = 87% which indicates rather low redistributive tastes. The case of the EU

implies ḡ = 75% which is close to the median voter model.

In the case of e = 0.5, which is considered rather high, the Rawlsian rate would be

67%, still above any actual rate. The utilitarian approach would result in a rate of

48%, meeting the actual rates in high tax countries (very close to the EU average).

Thirdly, the median voter optimum is of 38%, approaching the US model. In the

opposite direction, tax rate τ = 35% would result in ḡ of 75%, close to the median
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voter model. Then, τ = 50% would imply preferences for redistribution of 50%,

close only to the utilitarian approach with elasticity of 0.5.

In both models, we can also notice that the optimal rate for the median voter

model is below the optimal rates suggested by the other two models. This result

is caused by distribution of income, so the formula then delivers lower rates. The

explanation could also be that the median voter does not perceive redistribution

very favorably. The possible reasons for such perception are further discussed in

section 5.8.

All in all, the tax rates in OECD countries seem to correspond to the results from

formula (2), provided realistic and moderately high elasticity and modest social

preferences for redistribution, especially those of the median voter.
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4 Nonlinear Model

While the linear model does provide a useful insight into the problem of optimal

taxation, we should bear in mind that governments have the ability to base taxation

on the income, applying progressivity. As mentioned above, the Czech Republic,

at least officially, does not exercise progressive taxation. However, as many other

countries do, it is undoubtedly interesting to discover the optimal approach to such

taxation. To do this, we will focus on the rates and not try to model the whole

social system or solve the feasibility of demogrants or aggregate revenues, as this

is not the main focus of this work.

Before moving on to the description and the model itself, it should be pointed out

that the three conditions from the linear model still apply. To recall, they were

empirical relevance of economic mechanisms, robustness of results to changes in

modeling assumptions, and feasibility of policy recommendations.

Now, the crucial difference between the linear and nonlinear model is that the

government can use a nonlinear tax system T (z), a more complex tax structure

than a single linear tax τ with a demogrant. The government then still faces the

same goal - setting T (z) to maximize the social welfare function in the form of:

SWF =
∫
i
ωiG(ui(zi − T (zi), zi))dυ(i) subject to

∫
i
T (zi)dυ(i) ≥ E (p),

where individual i chooses zi to maximize utility ui(zi − T (zi), zi). In the case

of no earnings, individuals receive a transfer of −T (0). The system T (z) then

incorporates both taxes and transfers. The section is divided into a standard

derivation of the optimal top tax rates, followed by the derivation at any rate for

a complex picture. Yet, before moving on to the derivations, a tool for evaluations

of tax reforms will be introduced.

Small Tax Reform Effect A key concept in optimization is the impact of a

small change. Similarly to basic microeconomic optimization problems, in opti-

mum the effect of a minor change should be equal to zero. The first order max-

imizing condition in a nonlinear tax system T (z) maximizing ui(z − T (z), z) is
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uic · (1 − T ′(z)) + uiz = 0, where uic and uiz represent the marginal utility of con-

sumption and income, respectively. A small reform dT (z) has the following effect

on individual utility ui:

dui = uic · [−dT (z)] + uic · [1− T ′(z)]dz + uiz · dz = uic · [−dT (z)],

where dz is the behavioral response to the tax reform. The second equality yields

from the first order condition, having factorized dz. This is an application of the

envelope theorem, as utility is a function of z, so a small change dz should not

affect individual utility. The essential part to take from this is that the individual

behavioral response dz has no first order effect, the first order change in utility

is merely the mechanical effect of the tax reform multiplied by marginal utility of

consumption (Piketty & Saez, 2012). However, behavioral responses should still

be taken into account, bearing in mind they are not first order.

4.1 Optimal Top Tax Rate

Once again, several assumptions exist to deliver the formula under the standard

model, following Piketty and Saez (2012). Firstly, let the top tax rate above a fixed

income level z∗ be constant equal to τ . Secondly, let q represent the fraction of

the population earning above z∗. To pursue the derivation of τ ∗, a small variation

dτ is considered. Therefore, an individual i in the top bracket will have to pay

extra taxes of [zi − z∗]dτ . Taking into account social welfare weight again, the

loss generated by the dτ reform is −gi · [zi − z∗]dτ , where gi represents the social

marginal welfare weight on individual i. Lastly, there is a behavioral response dzi,

further altering the tax by τdzi. Using the elasticity of reported income zi with

respect to the net-of-tax rate 1−τ , we obtain dzi = −eizidτ/(1−τ). Combining the

three effects on individual i, the net effect on individual i is given by the expression:

[
(1− gi)(zi − z∗)− eizi τ

1− τ

]
dτ.
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To examine the aggregate impact on the whole society, we use the fraction of the

population in the top tax bracket q to obtain:

dSWF =
[
(1− g)(z − z∗)− ez τ

1− τ

]
qdτ,

where the newly introduced variable z denotes the average income in the top

bracket, g the average social marginal welfare weight weighted by the top income

bracket income zi − z∗, and e the average elasticity weighted by income zi. The

last notation in need of introduction is the tail parameter a = z
z−z∗ , then we can

rewrite dSWF as:

dSWF =
[
1− g − a · e τ

1− τ

]
(z − z∗)qdτ.

This and realizing that dSWF = 0 at the optimum finally allows us to capture the

optimal top tax rate as:

Optimal top tax rate: τ =
1− g

1− g + a · e
. (3)

The derivation and formula are very similar to the linear case. One difference is

the presence of the tail parameter a > 1. When a=1, then we arrive again at the

linear top tax rate formula (2).

At this point, several comments should be made on this formula. Firstly, the lower

g, the social marginal welfare weight on the top bracket, the higher the optimal tax.

If the society did not value marginal welfare of the top bracket at all, the formula

would become τ = 1/(1 + a · e), which is the revenue maximizing formula. The

most commonly used approach, which builds upon Mirrlees (1971), with marginal

utility of consumption approaching zero implies that as z∗ → ∞, g converges to

zero.16

Secondly, the optimal tax rate is a decreasing function of e, as higher elasticity

implies higher efficiency costs. While elasticity includes both income and substi-

16Yet, another aspect is e.g. fairness of the system, the normative discussion is in section 5.8.
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tution effects, the impact of the income effect should be pointed out. For a given

compensated elasticity, the income effect increases the optimal top tax rate because

raising the tax reduces disponsable income, thus encouraging labor supply.

Thirdly, the optimal tax rate decreases with a ≥ 1 (recall that a ∈ 〈1,∞) by

definition). The parameter a measures the thinness of the top tail of the income

distribution. As Piketty and Saez (2012) claim, empirically a is almost constant as

z∗ varies in the top tail of the earnings distribution. They further claim that the

distribution in the top tail is very closely approximated by a Pareto distribution.17

Fourthly, a connection with the zero-top tax rate is shown. The optimal tax τ

indeed does reach zero when z∗ reaches the level of the single highest earner, sending

a → ∞ (Sadka, 1976; J. K. Seade, 1977). However, notice once again that this

applies to the very top earner. Moreover, assuming that the level of top earnings is

unknown beforehand and drawn randomly from a Pareto distribution, and that the

budget constraint is satisfied in expectation, formula (3) remains optimal (Diamond

& Saez, 2011).

Finally, formula (3) is rather general and applicable to populations with heteroge-

neous preferences, regardless whether discrete or continuous.

To summarize, the general top tax rate formula gives the optimal rate as a func-

tion of the average social marginal welfare weight, average elasticity and the tail

parameter depicting the relationship between the average and lowest income of the

bracket. The optimal rate is a decreasing function of elasticity and the tail pa-

rameter. Conversely, it increases as the social marginal weight on the top bracket

rises.

4.2 Optimal Tax System Schedule

4.2.1 Continuous Model of Mirrlees

This part will focus on delivering the formula for the optimal marginal tax rate

T ′(z) at any income level z in the general nonlinear model. To obtain the formula,

17However, disagreement exists whether Pareto or lognormal distribution is closer approxima-
tion of reality. For more details, see section 5.1.
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a similar method as in the previous section is used. For simplification (as Atkinson

(1996) and Diamond (1998) showed), the income effects are assumed not to exist,

causing labor supply to depend merely on the net-of-tax rate 1 − T ′(z).18 To

show the logic of the derivation, Figure 4 is adapted from Piketty and Saez (2012)

wherein the basic framework of the proof lies as well.19

Figure 4: Derivation of the Optimal Marginal Tax Rate at Income Level z (Piketty &
Saez, 2012).

As apparent from the figure, pre-tax earnings are depicted on the horizontal axis

and disposable income on the vertical axis. We will again consider the case of a

small reform in the form of a tax increase dτ affecting only a small band of people

earning between z and z+dz. The reform brings three consequences - a mechanical

tax increase, a social welfare cost, and a behavioral response.

The mechanical tax increase is dM = dτdz[1−H(z)], because there are 1−H(z)

earners above z. In the figure, the pure tax increase (leaving behavioral responses

aside) is the gap labeled dτdz between the two parallel lines.

The social welfare cost is equal to dW = −dτdz[1 − H(z)]g+(z), as we are only

interested in the social marginal welfare weight of individuals above the income z,

the function g+(z) is used to capture its average. Intuitively, dW measures the loss

of the society from the decreased welfare resulting from dM .

18For the case with income effects, see Saez (2001).
19For formal presentation and derivation, see Diamond (1998).
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The behavioral response applies only to those in the band z + dz depicted by

the horizontal line pointing left. Tax payers in this band reduce their income by

δz = −ezdτ/(1− T ′(z)) where e is the elasticity of earnings z with respect to the

net-of-tax rate 1−T ′. The total tax loss resulting from the behavioral response is:

dB = (h(z)dz) · δz · T ′(z) = −(h(z)dz)
ezdτT ′(z)

1− T ′(z)
,

as there are h(z)dz taxpayers in the band.20 Without any income effects, those

with income above z + dz have no behavioral response.

If we reach the optimum, the total effect is zero, i.e. dM + dW + dB = 0. In

addition, we define the local Pareto parameter as α(z) = zh(z)/(1 − H(z)). It

reflects the ratio of the total income of those affected by the marginal tax rate at

z relative to the number of individuals earning more than z. Then, plugging the

terms into the equation dM + dW + dB = 0, if we simply express T ′(z), cancel out

[1−H(z)] and use α(z), we obtain the optimal tax formula in the form of:

Optimal nonlinear marginal tax rate: T ′(z) =
1− g+(z)

1− g+(z) + α(z) · e
. (4)

As the reader might notice, the formula is strikingly similar to formula (3) for the

top tax rate. There are five noteworthy points at this stage (Piketty & Saez, 2012).

Firstly, the graphical proof shows that the formula can be applied also to hetero-

geneous populations, just as the basic linear tax rate (2).21

Secondly, the optimal tax rate is a decreasing function of g+(z), as the more weight

is put on individuals above z, the lower their taxation ought to be. Assuming

∂g+(z)
∂z

< 0, i.e. decreasing social marginal weight with income, and no income

effects, the average social marginal welfare weight equals one at z = 0. Then

z > 0⇒ g+(z) < 1. As Mirrlees (1971) and J. Seade (1982) showed, then T ′(z) ≥ 0

for any z. The quicker the decreasing pace of g+(z), the more progressive should

20Assuming a locally linear tax schedule. For the nonlinear local case see Saez (2001).
21This relaxes the homogeneity assumption of the standard Mirrlees model in which the only

difference between individuals is the skills parameter.
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the taxes be.22

Thirdly, the higher the elasticity e, the larger the efficiency costs in the small band

(z, z + dz), thus the lower optimal tax rate.

Fourthly, an increase in the Pareto parameter decreases the marginal tax rate.

Empirically in the US, α(z) first rises, then falls and becomes virtually constant

for top earners. Therefore, in the top tail it approaches the optimal top rate formula

(3).

Fifth, if the government had no redistributive intentions, but only wanted to satisfy

its budget needs while keeping efficiency costs to a minimum, formula (4) still

applies (with constant g+(z) set to meet the budget demands) (Saez, 1999).23

To summarize the five points made, it is important to realize that assuming constant

e, diminishing marginal social weight with income ∂g+(z)
∂z

< 0, and virtually constant

α(z) in the top tail, the formula suggests tax progression at the top.

All in all, numerical simulations by Saez (2001) imply that the Pareto parameter

effect dominates at the bottom. This implies that the marginal tax rate is high,

but decreasing for low earners. Assuming constant elasticity, formula (4) suggests

a U-shaped profile of marginal tax rate, first decreasing, then increasing again to

the limit given by the optimal tax rate formula (3).

4.2.2 The Discrete Case

Discrete models, which were already briefly described in section 2.5, gained pop-

ularity due to their relative simplicity compared to the continuous model. In this

part, only the elementary ideas will be outlined. The model of Mirrlees (1971) was

extended to deliver a discrete model by Stiglitz (1982). The model incorporates

two kinds of workers – high or low skilled, implying high and low wage rates. As

Piketty and Saez (2012) posit, it might be deceiving with respect to tax progressiv-

ity for two main reasons. Firstly, due to the result of zero top marginal tax rate, it

22In the extreme Rawlsian case, g+(z) = 0 everywhere except for z = 0. Then g+(z) drops out
and the goal is to maximize tax revenue and thus also the demogrant −T (0).

23As those without earnings could hardly pay taxes, this option is not considered.
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suggests that taxes should decrease with earnings. Secondly, due to the impossibil-

ity to express the Stiglitz (1982) formulas in estimable statistics, it is impossible to

calibrate the model. Therefore, Piketty (1997) created and Saez (2002) extended

a model with a finite number of earnings levels z0 = 0 < z1 < ... < zN . At the

same time, there is a continuum of individual types. This ensures that the fraction

of individuals at each earning level is a smooth function of the tax system. Then,

formulas close to the Mirrlees continuous model are delivered.

Leaving the derivation aside, it should be pointed out that all kinds of behavioral

responses are allowed in this model. Two particular kinds of behavioral responses

have gained interest: pure intensive responses as in the aforementioned model, and

pure extensive responses. To comment on the importance for the whole system,

accounting for both these behavioral responses is needed for the optimal determi-

nation of transfers.

All in all, the discrete models seem to have undergone development from two skilled

populations towards more precise models which better capture the reality. They

then deliver results close to the more complex continuous models, while allowing

for any behavioral responses.
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5 Debated Issues in Income Taxation

Obviously, optimal income taxation of top earners is still a field which has yet

to arrive at a consensus. Even though the basic framework provided by Mirrlees

(1971) is generally accepted, significantly different recommendations are provided

by the theory. The field of optimal taxation appears to have kept its momentum,

as new pieces of work are still being published. The focus of this section will lie

in mapping the main areas of the debate of economists and approaching more ad-

vanced issues. Firstly, the recent discussion between two main groups, represented

N. Gregory Mankiw and Peter A. Diamond respectively, will be mapped. Second

and related, the notion of tagging is examined, as it is one of the discordant areas.

Third, having explained both the linear and nonlinear models for income taxation,

we can build upon them to tackle more advanced issues – firstly tax avoidance and

income shifting, followed by extensions on rent seeking and individual migration.

Subsequently, empirical evidence on tax reforms and migration shall be also pre-

sented. Finally, a slight amendment to the hitherto prevailing utilitarian approach

will be mapped.

5.1 Recent Debate between Mankiw and Diamond

The recent debate is well represented by two papers, starting with an overview

from Mankiw et al. (2009). A response to this paper was then created by Diamond

and Saez (2011). As both pieces of work adhere to a structure of several basic

recommendations, they should be outlined below. The focus is paid to the six

relevant areas. Mankiw et al. (2009) also summarize the development of actual

tax systems with respect to their proposals, many of which were mentioned in

section 2.2. Therefore, only the development not outlined earlier will be mentioned

at this stage.

Marginal tax rate dependent on ability As Mankiw et al. (2009) claim, if

the government could either observe ability directly or make citizens reveal their

ability, the equity-efficiency trade-off could be avoided. The recommendation is

that for the right balance in the equity-efficiency trade-off, the marginal tax rate
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should depend on the distribution of ability. They conclude by calling this lesson

too vague, therefore not of direct help to policy makers. To explain the vagueness,

the first reason is the difficulty to observe ability, at least directly. This issue is

discussed further in section 5.2. Secondly, a considerably different result is obtained

dependent on the distribution of earnings used, lognormal or Pareto, which is

more developed in the next paragraph. Diamond and Saez (2011) agree with this

recommendation.

Marginal tax rate at high income This part is connected to the famous zero

top marginal tax rate result, the logic behind which was already presented above in

section 2.5. Mankiw et al. (2009) realize that this applies only to a single top earner.

Without a top earner, the result does not apply. To explain, the basic model works

with the strong assumption that the top earner is known beforehand, thus isolated

from the rest through this rate. However, in the real world, there is naturally

uncertainty who the top earner will be. Yet, Mankiw et al. (2009) still claim that

this result might be instructive for policy makers. Concerning the result, it is crucial

which distribution for income we use. The two disputed distributions are lognormal

and Pareto. The main difference is that the Pareto distribution has its right tail

thicker. This implies significant differences in tax rates for extreme values. Using

the Pareto distribution then proclaims higher marginal tax rates optimal. These

differences could be resolved by collecting more precise data on the distribution of

earners, naturally not only in the USA, but in more countries. Another determinant

is the social welfare function used, which will be reviewed in section 5.8. The most

commonly used utilitarian approach suggests that the more inequality is present,

the higher marginal taxes as a result. Thirdly, elasticities also play a role - as

suggested by both linear and non-linear formulas for the optimal tax, the higher

the elasticity of high earners, the lower the optimal marginal tax rate. Mankiw

et al. (2009) conclude that under the assumptions of early work, the marginal tax

rate at high income could be declining. Diamond and Saez (2011) expressed major

disagreement with this suggestion. They claim that the Pareto distribution reflects

the reality significantly closer than the lognormal distribution used by Mankiw

et al. (2009). They furthermore claim that the test of distributions presented by
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Mankiw et al. (2009) lacks power because of the data used and imprecise density

fits. They therefore propose using formula (3) with g = 0 such that τ = 1/(1+a·e),

highlighting that this formula also does not require the assumption on homogeneity

of preferences.24 Last, but not least, one should also realize the the government

might try to estimate the earnings level from which the zero (or low) marginal

tax rate should be applied. If it does so through an estimation of some economic

indicators of the taxed subjects where the highest values would be of decisive power,

such highest value subjects might try to artificially lower such indicators to gain

more favorable treatment. Of course, the government can expect such behavior

and account for it in its estimation. Therefore, the top rate would be endogenous

in such a case, implying a high complexity of the issue.

Optimality of a flat tax with a lump-sum transfer Mankiw et al. (2009) again

present the optimality of a flat tax with a lump-sum transfer as crucially dependent

on the shape of the distribution of ability. They claim that if the recommendations

were derived from a wage distribution between lognormal and Pareto distributions,

then it might be an optimal solution. Diamond and Saez (2011) reject this sugges-

tion, highlighting the importance of the participation margin. They propose raising

marginal tax rates due to declining marginal welfare weights and the Pareto shape

of income distribution.

Inequality and redistribution Mankiw et al. (2009) claim that increased earn-

ings potential of the top justifies more redistribution, which then slows the increase

of the gap in disposable income. Diamond and Saez (2011) agree with this state-

ment.

Tax system reflecting personal characteristics Mankiw et al. (2009) summa-

rize that the theory suggests that any exogenous personal characteristic correlated

with ability or preferences should be incorporated in the tax system. They claim

that under the optimal tax model, the benefits of using gender and height as tools

in the tax system would outweigh the administrative costs. This argument was

24While the standard Mirrlees (1971) model works with the assumption of preferences, modern
literature strives to works without this assumption, as shown in for instance section 4.2.1.
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further notably developed by Mankiw and Weinzierl (2010). Diamond and Saez

(2011) present some disagreement, mainly highlighting the importance of the com-

plexity and social acceptability of such a proposal. This issue will be put under

scrutiny in section 5.2.

Capital income taxation Mankiw et al. (2009) argue that as supply of capital

is highly elastic, the distortions to inter-temporal consumption and savings caused

by capital taxation are too large to justify it. They propose that capital income

should not be taxed, at least in expectation. Diamond and Saez (2011) strongly

disagree, claiming that the argument used by Mankiw et al. (2009) does not imply

that capital income should not be taxed.

5.2 Tagging

The notion of tagging, the use of personal characteristics for income taxation, was

first noted already in the fundamental work of Mirrlees (1971). In fact, it was no

later than in the fifth sentence of his contribution that tagging was mentioned.

Short after, Akerlof (1978) further developed the idea and termed such variables

”tags”, working with the utilitarian framework which became central in further

work. The main reason why tagging should be explored in depth here is that it

has recently received considerable attention from economists. As Weinzierl (2012)

points out, a clear advantage of tagging under the conventional theory is its achieve-

ment of redistribution without distorting work incentives, thus avoiding the classic

equality-efficiency trade-off. It has been argued by Atkinson and Stiglitz (1980)

that the main motive for the government not to use non-income characteristics are

horizontal equity concerns.25 In support of tagging Mankiw and Weinzierl (2010)

pin not reflecting horizontal equity concerns as a fallacy of the standard approach,

proposing more individual characteristics to determine taxation.

Piketty and Saez (2012) conclude that the two key concerns are the difficulty of the

tax system and fairness. On the difficulty, it is believed that a tax system should be

comprehensible. Therefore the fear is that the use of many tags would result in the

25The notion that equals should be treated equally (Weinzierl, 2012).
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opposite. Concerning fairness, the goal is to understand how the government could

use only a specific subset of taxes and ignore other tools, even taxes based on non-

income characteristics correlated with ability, to maximize the social welfare. In

reality, taxes and transfers already depend on certain characteristics, most notably

family structure (number of dependent children), or disability status (permanent

or temporary).

The work of Mankiw and Weinzierl (2010), who focus on taxation of height, will

be shortly explained. Nevertheless, it remains paramount to realize that several

other tags have been covered by scholars, most notably age, gender, and race (see

Weinzierl, 2011; Alesina, Ichino, & Karabarbounis, 2011; Blumkin, Margalioth,

& Sadka, 2009). Numerous other options for tags exist, the aim is that they are

systematically related to ability and exogenous to individuals (Weinzierl, 2012).

Of course, discrimination also looms around the subject. One way to work around

this issue might be to present rather a tax cut for the less able rather than an

increase for the more able. However, it is not difficult to imagine that such positive

discrimination would also be a target for criticism. Piketty and Saez (2012) argue

that there is a more serious reason for governments to use actual earnings rather

than proxies for ability in tax systems. One aspect they point out is mutability of

the characteristic which would represent another obstacle to the implementation

of tagging. To comment on the real situation, the characteristics typically used in

tax and transfer system seem mostly to represent the need for support. Last, but

not least, there are normative criteria behind utilitarianism which would explain

the social unacceptability of such measures, even though it might cause failing to

reach maximal welfare. These are further described in section 5.8.

5.2.1 Taxation of Height

Mankiw and Weinzierl (2010) base their study, which admits being utilitarian in

its very name, on two grounds - theoretical and empirical. The theory as outlined

above, states that an exogenous criterion correlated with ability should be used

in the tax system. The empirical leg relies on three studies (see Judge & Cable,

2004; Persico, Postlewaite, & Silverman, 2004; Case & Paxson, 2008) which can be
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summarized by stating that every additional inch of height brings an increase in

earnings of about 1.5%. Therefore, the approach of Mankiw and Weinzierl (2010)

is higher taxation of taller citizens.

In the theoretical model, they split the population into height groups. Within

height groups, individuals are split into income brackets. They point out that in

their model, height as a variable would improve the system, as excluding height

as a variable again would bring us at the initial system. Therefore, this additional

variable could not exacerbate the initial solution. To comment on the analytical

results, they adhere to the zero marginal tax result extended to top earners among

all height groups.

In the calculations, they choose to focus only on adult white males for simplicity

who are split into three groups - tall, medium, short. Moreover, the age group

considered is 32 to 39 in 1996 to control for the possibility of height trending over

time.26 They arrive at the average taxes higher by 16 percent for the tall than for

the short.27 To comment on the results, they obtain the average tax on the tall

of 7.1% of the average tall income and on the other hand an average transfer of

13% to the short.28 They give the example of a tall earner of income of $50,000

who would pay $4,500 more in taxes than a short earner with identical income.

Last, they claim that such a tax policy would increase the welfare of the society

by 0.19 percent of aggregate income of the economy. In addition, they note that

the transfers to the short increase with risk aversion (CRRA) and the elasticity of

labor supply, thus making the height tax more powerful to increase welfare.

In their conclusion, they explain that one of the reasons why height taxation could

be accepted by the society is that it is not related to history of discrimination, unlike

26The sample size they in the end operate with includes 1,738 observations. They claim that
adding women to the sample would likely increase the value of the height tax, as it would also
serve as a proxy for gender-based taxes.

27There are two main explanations provided in the text. Firstly, adolescent height could cause
characteristics valued in the labor market, such as self-esteem (Persico et al., 2004). Secondly,
height could be correlated with productive attributes, such as cognitive ability (Case & Paxson,
2008). However, the source of the height pay premium is proclaimed insignificant for the problem
of optimal height taxes.

28The elasticity of labor supply used for computations was 0.5, estimated by Piketty and Saez
(2012) as high, but realistic.
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race or gender. They further claim that genes could eventually assume the role of

the ideal tag. Aware of the potential controversy, they point out that many might

recoil from the idea of a height tax. They propose several explanations for such a

reaction. Firstly, the utilitarian model might not reflect all constraints for political

economy. The second explanation provided is the failure of the utilitarian model

to account for horizontal equity concerns. They recognize the potential difficulties

to explain to the tall why they pay a higher tax. Thirdly, the proposal to replace

the utilitarian framework is given, giving the example of libertarian beliefs. In the

end, they ask the reader to make a choice between advertising the height tax or

rejecting, or significantly amending, the standard utilitarian approach.

To summarize, using additional personal characteristics seems to be a free lunch

for tax systems, at least purely from the utilitarian point of view. A different

matter is to what extent the utilitarian approach can be used to deliver actual

policy recommendations. An alternative adjustment of the utilitarian approach,

which explains the actual use of tags, is to be examined in section 5.8.

5.3 Tax Avoidance

It has been shown empirically by e.g. Saez et al. (2012) that tax avoidance can

result from increases of tax rates. Tax avoidance is defined by Piketty and Saez

(2012) as changes in reported income due to changes in the form of compensation

but not in the total level of compensation. These opportunities arise when earners

can transfer part of their income into another form or time period which is taxed

more favorably. Examples of such behavior are transferring ordinary income into

capital income, disguising vacation as business travel, or simply tax evasion using

for instance off-shore accounts. Such changes might then result in changes in the

size of the respective tax base.

At this point, it is key to realize the difference between real and tax avoidance

responses. Real responses are determined by underlying individual preferences for

work or consumption. On the other hand, tax avoidance responses are shaped

solely by the tax system and the opportunities for tax avoidance it provides. It
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is possible for policy makers to change the latter, but they can hardly change the

real responses. For empirical purposes, it would be useful to divide elasticity to

capture the different responses. One elasticity could still measure the real decline

in economic activity, the second activity shifting. Piketty et al. (2011) focus on the

topic of tax avoidance building upon the linear model and the main conclusions

will be pointed out here.

First and most important, without any cost of enforcement, the optimal global

policy to maximize tax revenue is to equalize taxes on all incomes. The elasticity

in formula (2) would now represent the real elasticity. Moreover, the efficiency and

ability to collect taxes can be also improved by equalizing the tax rates.29

Second, if the tax on one of the forms of income (for simplicity, let income be split

into labor and capital) is zero, then the second form of income should be taxed to

maximize revenue, i.e. τ ∗ = 1
1+e

as in equation (1).

Third, if both taxes are above zero, then a ”fiscal externality” arises from shel-

tering,30 as it causes shifts between sources of revenue. Then the tax on labor

income should be above the revenue maximization rate. This is connected to the

empirical discovery that virtually all short-term behavioral responses result from

income shifting or re-timing, which generate fiscal externalities.

Fourth, two kinds of solutions of tax avoidance exist. The first kind represents those

that can be fixed, even at no cost, for instance via the elimination of tax exempt

local government bonds. The second sort are real enforcement constraints, for

instance monitoring the informal business operating with solely cash transactions,

or off-shore evasion.31 The bottomline question is what fraction of tax avoidance

elasticity can be eliminated by tax reforms.

To review, the problem of tax avoidance presents a challenge for tax collection. The

29Assuming that the poorly designed tax system, which could be fixed at no cost, is the only
reason for avoidance opportunities.

30Sheltering can be described as legal ways of lowering taxable income, thus also tax liability.
31Off-shore evasion can be tackled more easily by several countries, as can currently be observed

in the case of Cyprus or Switzerland.
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main recommendation given is to close loopholes and equalize taxes on all sources

of income. If discrepancies exist, fixing them can be either done at different costs,

so it is crucial to estimate these before planning to curb them.

5.4 Income Shifting

To build on the previous section and the linear model, it should be noted that

the government might have legitimate reasons to have different tax levels. Ramsey

(1927) already recommended for the sake of efficiency to tax the most elastic goods

or factors less than others. Continuing with the previously used labor and capital

incomes for simplicity, the model can be extended to deliver four new results for

revenue maximizing tax rates.32 The two forms of income have different elasticities,

thus enabling the same formula to deliver different numerical results.

To begin with, without income shifting, the respective rates are set as before, with

the only difference resulting from a variation in the two rates due to the respective

elasticities in formula (2).

Secondly, if income shifting opportunities exist, the two tax rates are brought

closer. The mere existence of shifting opportunities does not necessarily decrease

the ability to collect taxes, but only changes the relative mix of tax rates (Piketty

& Saez, 2012). If shifting is infinite, the taxes are equalized and based on the

average of the real elasticities.

Third, under the standard social welfare maximization objective, income distribu-

tion is another factor impacting optimal rates. The income which is more concen-

trated (with a concave social marginal utility of consumption) ought to be taxed

more, ceteris paribus. Diamond and Mirrlees (1971) examined these distributive

effects in optimal tax formulas under commodity taxation.

Summarizing, income shifting might not be a significant issue, if the tax rates reflect

the different elasticities. Also, higher taxation of the more concentrated income is

suggested.

32Other forms of income are individual and corporate earnings, or self-employment and em-
ployee earnings.
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5.5 International Mobility

As was shown in part 2.1, international mobility is an aspect that ought to be taken

into consideration due to the large share of total income among high earners. The

European Union (EU) is a fine example, as labor mobility is one of its main targets

and its costs have therefore decreased dramatically. While countries can usually

implement policies treating immigration, emigration is usually not dealt with. The

model of Mirrlees (1971) will be used to draw conclusions. Returning to the EU, it

has become apparent that high earners are especially sensitive to taxes. There has

been a debate on brain-drain, in the Czech Republic the case of doctors is well-

known (Wiskow, 2006).33 Mirrlees (1971) suggests that the higher the elasticity of

migration, the lower the optimal tax. For empirical purposes, this elasticity can be

regarded as another part of division of the overall elasticity, joining the real and

income shifting elasticities. Naturally, the smaller the tax jurisdiction, the more

limited its ability to impose higher taxes. The other way around, if we take the

whole world as a jurisdiction, then elasticity of migration obviously becomes zero.

Policy makers have realized that the impact of the welfare effect of tax revenues

and rates of neighboring jurisdictions might be significant, again especially for top

earners. As a result, the claim appeared that tax coordination across jurisdictions

could be mutually beneficial, also concerning loopholes. Therefore, endorsement to

such development has been voiced both for individual (OECD, 2012a) and corpo-

rate (OECD, 2013) income taxes. Nonetheless, future action of individual countries

and larger groups of countries is still difficult to predict. Yet, it would seem rea-

sonable, especially in the times of fiscal hardships, to bring taxes closer and begin

eliminating loopholes. One might claim that attempts to bring taxes closer to-

gether might be harmful for high-tax countries, as they would have to lower their

tax rates, thus lowering their revenue. However, if consensus was struck, some

lower limit on income taxation could be introduced to make international mobil-

ity less attractive, allowing high-tax countries to keep their rates. Some empirical

evidence on international migration is to be presented in the next section.

33Though the doctors mostly demanded higher wages, taxes were not a concern in this case.
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5.6 Empirical Evidence

Empirical evidence has been collected on both micro-level tax reforms and inter-

national migration. Saez et al. (2012) provide a survey of studies which compare

changes in pre-tax incomes of groups affected by a tax reform to groups unaffected

by it. This results in scrutiny of mainly short-term responses (1-5 years). Con-

siderable variance in estimated elasticities exists, from below .25 to substantially

larger estimates. Nevertheless, the large behavioral responses always result from

tax avoidance in the form of retiming or income shifting. Consequently, large tax

avoidance responses always result from poorly designed tax systems with arbitrage

opportunities. Piketty and Saez (2012) point out that none of the empirical tax

reform studies have shown large responses due to changes in real economic behavior.

To comment on international mobility, taxation differences within countries tend to

be rather small, not much literature on the topic of mobility of individuals exists.34

On the international level, capital income mobility has been explored for over 20

years.35 Nonetheless, the field of international spatial mobility, where both tax

differentials and mobility costs are considerably higher, has yet to be addressed by

scholars. Some European countries have introduced preferential tax schemes for

treatment of foreigners, for instance Denmark or France. This has indeed received

attention of literature, the main works are by Kleven, Landais, and Saez (2010),

Kleven, Landais, Saez, and Schultz (2013a), and Atkinson and Leigh (2010).

Kleven et al. (2010) explored the mobility of professional footballers in Europe.

The conclusions reached were that the elasticity of mobility of domestic players

with respect to the domestic net-of-tax rate is relatively small (around .15). The

sensitivity of international players is suggested to be entirely different, allegedly

approaching 1. The difference probably arises from the fact that most players

play in their home country. Kleven et al. (2013a) extend the result to the case of

international workers, using the Danish example of preferential taxes for foreigners,

34For an exploration of mobility within Swiss Cantons, see Kirchgassner and Pommerehne
(1996).

35See e.g. Gordon, 1992 for a comparison of theoretical and actual practice, or Zodrow (2006)
for an examination of capital income taxation in a small open economy.
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reaching an elasticity of the number of foreign workers above one. These two results

imply that the elasticity would likely be below .25, as the number of foreigners is

relatively small (Piketty & Saez, 2012). As a result, the effect of international

migration is unlikely to drastically effect the top tax rate. Having said that, taking

into account the growing labor mobility and integration of labor markets, the effect

might become larger as Piketty and Saez (2012) posit. They also claim that is

advantageous from the perspective of a single country to introduce preferential tax

schemes (as was the case in Europe recently), implementing beggar-thy-neighbor

policies. Therefore, international regulation (e.g. by the EU) could prove itself

beneficial.

Another part of empirical findings focused on cross-country and time data. The

conclusion from studies by Atkinson and Leigh (2010), Roine et al. (2009), and

Piketty et al. (2011) is that there is a strong negative correlation between top

tax rates and top income shares (e.g. the top 1% of the income distribution).

This correlation has allegedly been present both within and across countries. It

is further claimed that the correlation is not mainly caused by income shifting

responses. The key question then becomes whether it is caused by real supply side

responses or rent-seeking effects (trickle-up). Piketty et al. (2011) suggest that

rent-seeking effects play a role, implying that the top marginal tax rates could be

substantially higher than is assumed, i.e. above 50-60%. Yet, Piketty and Saez

(2012) call for more compelling empirical evidence to resolve this major question

in optimal taxation of top earners.

To conclude, while international mobility is a concern for countries, empirical stud-

ies do imply that elasticity of foreign workers is below .25 due to the relatively low

number of foreign employees. Yet, preferential tax schemes for foreigners could be

implemented by countries where the cost of labor mobility is rather low, for in-

stance in the EU.36 More empirical evidence would be useful to reach a consensus

on this significant concern.

36It can be claimed that such policies would be a step back to the beggar-thy-neighbor policies.
Such policies were mainly used during the Great Depression in early 1930s and economists seem
to be rather reluctant to such measures now.
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5.7 Rent Seeking Effects

This part considers the case where the marginal economic product does not equal

pay. This might be the case when executives are overpaid if in great position of

authority, having the power to influence their own compensation (see e.g. Bebchuk

& Fried, 2004 for an overview). A short summary of findings of Piketty et al.

(2011), who extended the nonlinear model, shall be presented here. Nevertheless,

it should also be noted beforehand that it is also related to the optimal tax rate

with externalities in the form of charitable giving responses Saez (2004) or transfers

across agents (Chetty, 2008a). To proceed to the main model, it delivers two major

results. The first case is called trickle-up wherein top earners are overpaid with

respect to their productivity. Then the optimal tax rate on them should be higher

than 1/(1 − a · e) from formula (3) with g = 0. Thus the name, as a tax cut on

the top earners shifts economic resources towards the top from the bottom. In the

extreme case where all behavioral responses are due to rent-seeking effects, τ = 1.

The second case called trickle-down considers the case of underpaid top earners

with respect to their productivity. Conversely, the optimal tax τ becomes lower

than in formula (3) with g = 0. Here, a tax cut on top earners shifts economic

resources towards the bottom, as work of top earners benefits lower incomes, due to

the underpay of top earners. On a general note, implementing an extended model

capturing rent seeking effects also incorporates real economic product responses

to tax changes. Such a model therefore becomes considerably more difficult to

implement.

In a nutshell, if pay does not equal marginal product, the optimal tax rises if the

pay is higher than the product. In the opposite case, the tax decreases (both

compared to formula (3) with g = 0).

5.8 Revisiting Welfare Functions

As the welfare optima we obtain depend crucially on the model, tax rates, and

possibly tags used, it is also useful to see what the underlying determinants of

the model would be. As we saw in Table 1, the optimal tax rate τ varies sig-
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nificantly depending on the criterion used. Several models have been mentioned

throughout the text, namely the utilitarian, Rawlsian and median voter models.

The utilitarian approach to taxation remains the main focus of the literature. The

Pareto-efficiency of taxation has also been examined, suggesting that most general

lessons from the utilitarian framework are kept (see e.g. Stiglitz, 1987; Werning,

2007). Another view to take into consideration is horizontal equity which can ex-

plain certain bounds in for instance progressivity or tagging. Also for this reason,

Mankiw and Weinzierl (2010) called for an amendment to the standard utilitar-

ian approach. Recently, an alternative approach has been suggested by Weinzierl

(2012) where he attempts to bring together utilitarianism and libertarianism. As

this piece of work sheds lights on horizontal equity and thus on both tagging and

progressivity, a short summary of the work is to be presented.

As noted above, Weinzierl (2012) partly explains his motivation by the discrepancy

of the conventional theory recommending tagging due to the decreased equity-

efficiency trade-off on one hand, and the limited use of tagging in the real world.

He claims that the answer is fundamental - the unrealistically narrow criterion of

conventional optimal tax theory, utilitarianism. He claims that extensive evidence

has proven that significant heterogeneity exists among individuals what criteria

should be used for the design of the tax system, followed by stating that most

people consider several criteria compelling. He aims to incorporate a normative

perspective, which would include alternative criteria, into the already existing op-

timal tax theory, as the Mirrlees (1971) is considered fundamentally convincing.

The elementary idea of the paper is augmenting the standard utilitarian approach

by implementing the notion of equal sacrifice. Under equal sacrifice, all taxpayers

should, as a result of taxation, face the same absolute reduction in their well-being

from a laissez-faire starting point. Therefore, the recommendations of Mankiw and

Weinzierl (2010) do not comply with this idea, as tall people face higher reductions

in their well-being. As a result, under a scenario considering equal sacrifice, a tag is

accepted if the resulting increase in aggregate utility outweighs the costs resulting

from violating equal sacrifice.
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Weinzierl (2012) puts forward three advantages of implementing the equal sacrifice

criterion. Firstly, the discrepancy is explained between the theoretical recommen-

dations on using tagging or tax progressivity on one hand, and the reality on the

other. Secondly, the fraction of society which would identify itself with such an

augmented approach would be larger due to its closer link to libertarianism. Third

and related, it would better incorporate the indecisiveness of individuals concerning

a single optimal approach. The author explains such an improvement via normal

ambivalence of a majority of individuals towards redistribution.37

Weinzierl (2012) further points out that already Akerlof (1978) recognized the vio-

lation of horizontal equity as a drawback of tagging. Yet, he claims that horizontal

equity is not a satisfactory explanation of limited tagging.38 Conversely, he claims,

equal sacrifice is more comprehensive with firm normative basis, and also happens

to limit tagging. He further shows results of numerical simulations where the wel-

fare gains of tagging on height, gender and race are substantial under the classic

scenario, but neglectable if incorporating equal sacrifice. Nonetheless, if blindness

is used as a tag, the effect of tagging remains sizable with equal sacrifice.39 On tax

progressivity, the author uses his theory to explain why the actual marginal tax

rates on top earners are below the rates proposed by Diamond and Saez (2011).

In the conclusion, he states that the normative perspective has yet to be adopted

by optimal tax research. The lesson proposed is that the lower the correlation

of a tag to ability, the grater costs of the tag. He claims that the equal sacrifice

criterion explains the two main aspects of the US tax and transfer system (limited

tagging and considerable redistribution via tax progressivity). Moreover, the model

suggests lower redistribution and lower marginal tax rates at high incomes, again

37The author notes that even the predisposed toward redistribution find compelling such nor-
mative principles that avoid the Rawls’ concerns, as demonstrated by research by for instance
Feldman and Zaller (1992).

38Due to the strong assumption of high administrative costs of tagging and the arbitrary choice
of ”horizontal” characteristics.

39Precisely and according to Weinzierl (2012), with the three tags of height, gender and race,
the only two groups which have extra tax or transfer rate close to the one recommended for
blindness (about 20%) are medium and short, nonwhite females. As there are together twelve
strata in the first case, it seems reasonable to reject tagging to improve the well-being of two
groups for most likely high administrative costs.
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meeting reality, answering why such discrepancies exist.

To summarize, despite the development of the theory on optimal income taxation,

complex models and much devotion to deriving optima, there is an underlying issue

to solve first. The normative criteria used for the models are yet to be defined to

determine the best policies. While many approaches incorporate numerous advan-

tages, an approach which would capture at least a significant portion of the society

is yet to be developed. The recent model of equal sacrifice by Weinzierl (2012)

might be another step towards such a goal.
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6 Conclusion

To conclude, the aim of this work was to summarize the topic of optimal taxation of

top earners. First, the paper gave background on the topic. It is clear that the topic

of income taxation is of utter importance, as it was shown that income taxation

usually represents from about a third to one half of national income. Secondly, the

trend of income concentration is projected to continue, showing the importance of

taking the right approach towards top earners. Concerning the development of tax

rates, we saw an increase from the beginning of the last century until about the end

of World War II. After that, taxes have been overall on a decline, yet not reaching

the low levels from the beginning of the last century. The number of tax brackets

has also decreased, perhaps signaling a simplification of the tax systems. Next, it

was explained that the goal of policy makers, at least in theory, is to maximize

the welfare of the society, having raised enough revenue to finance the government.

Moreover, two labor supply responses were explained – the intensive and extensive

margins. As the last section of the background, theoretical development in the field

was described to give a complex picture starting almost a century ago.

The first model explained was the linear model. Despite its limited tools compared

to the nonlinear model, it is useful as a tool for becoming familiar with the logic

behind both models. Both models were delivered bearing in mind three general

guidelines: empirical relevance of economic mechanisms, robustness of results to

changes in modeling assumptions, and feasibility of policy recommendations. The

derivation of the optimal rate firstly showed that policy makers should strive to

have taxes lower than the revenue maximizing rate. Both the revenue maximizing

rate (formula 1) and the socially optimal rate (formula 2) were derived, the latter

also including social weight. It was also shown that the recommendations of the

linear model would meet real tax rates, especially those of the median voter.

The second model given was the more complex nonlinear model. After deriving

formula (3) for the optimal top tax rate, the optimal tax rates at any income were

given also for this case in formula (4). One should also bear in mind that even

though continuous models were used for the optimal formulas, the new discrete
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models also provide results close to those of the continuous models.

Another section mapped the discussion and more advanced issues concerning the

topic of optimal taxation. Firstly, debate between the two main groups represented

by N. Gregory Mankiw and Peter A. Diamond was presented. The areas that they

agree upon are firstly that marginal tax rate should depend on ability, secondly that

higher inequality implies more redistribution. On the disagreement, the two main

issues are the progressivity of marginal tax rates at the top and the distribution of

earners. Next, tagging is discussed, showing that under the conventional approach,

it would be beneficial. Yet, as it might be difficult for the society to accept tags,

the practical value is questionable. Subsequently, tax avoidance and labor mobility

is central, hinting that we might have to account for several elasticities among top

earners. The global solution to these issues would be an identical tax rate to all.

However, the feasibility of such a proposal can be questioned. Then, rent seeking

among top executives is described, hinting that the tax rate on them might be

higher than the formulas suggest. Finally, the section concludes discussing which

normative framework should be used to deliver recommendations.

This thesis serves well as an overview of the field of optimal income taxation. It

provides the essential background and derivation of the main models. Moreover,

it summarizes the discussion among prominent economists to provide the reader

with the latest development in the field. Therefore, the main contribution of the

thesis is providing the reader with a well-rounded summary of the topic. Con-

cerning the future development, the resolution to the debate could be achieved

firstly through more precise data on the distribution of income, finally allowing to

decide whether the Pareto or lognormal distribution represents the reality better.

Secondly, identification of all the actors, from policy makers through companies to

citizens, would be useful, but then again make the problem more complex. How-

ever, this cost might be worth paying to achieve better results. Third, further

normative development might also provide a useful insight into actual policy mak-

ing and implementability. It seems that its future both theoretical and empirical

works will remain exciting to follow.
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Program). ČSSD. Retrieved from http://www.cssd.cz/data/files/tax

-policy.pdf

OECD. (2012a). Hybrid Mismatch Arrangements: Tax Policy and Compliance

Issues (Tech. Rep.). OECD. Retrieved from http://www.oecd.org/ctp/

aggressive/HYBRIDS ENG Final October2012.pdf

OECD. (2012b, January). OECD Tax Database. Retrieved from

http://www.oecd.org/tax/taxpolicyanalysis/oecdtaxdatabase.htm#C

CorporateCaptial

OECD. (2012c). Revenue Statistics 1965-2012 / Statistiques des

56

http://www.sciencedirect.com/science/article/pii/S0176268000000148
http://www.sciencedirect.com/science/article/pii/S0176268000000148
http://www.nber.org/papers/w14624
http://ideas.repec.org/a/bla/restud/v38y1971i114p175-208.html
http://www.amazon.com/Dimensions-Tax-Design-Mirrlees-Review/dp/0199553750%3FSubscriptionId%3D0JYN1NVW651KCA56C102%26tag%3Dtechkie-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3D0199553750
http://www.amazon.com/Dimensions-Tax-Design-Mirrlees-Review/dp/0199553750%3FSubscriptionId%3D0JYN1NVW651KCA56C102%26tag%3Dtechkie-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3D0199553750
http://www.amazon.com/Dimensions-Tax-Design-Mirrlees-Review/dp/0199553750%3FSubscriptionId%3D0JYN1NVW651KCA56C102%26tag%3Dtechkie-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3D0199553750
http://www.amazon.com/Dimensions-Tax-Design-Mirrlees-Review/dp/0199553750%3FSubscriptionId%3D0JYN1NVW651KCA56C102%26tag%3Dtechkie-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3D0199553750
http://www.amazon.com/Tax-By-Design-Mirrlees-Review/dp/0199553742%3FSubscriptionId%3D0JYN1NVW651KCA56C102%26tag%3Dtechkie-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3D0199553742
http://www.amazon.com/Tax-By-Design-Mirrlees-Review/dp/0199553742%3FSubscriptionId%3D0JYN1NVW651KCA56C102%26tag%3Dtechkie-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3D0199553742
http://www.amazon.com/Tax-By-Design-Mirrlees-Review/dp/0199553742%3FSubscriptionId%3D0JYN1NVW651KCA56C102%26tag%3Dtechkie-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3D0199553742
http://www.amazon.com/Tax-By-Design-Mirrlees-Review/dp/0199553742%3FSubscriptionId%3D0JYN1NVW651KCA56C102%26tag%3Dtechkie-20%26linkCode%3Dxm2%26camp%3D2025%26creative%3D165953%26creativeASIN%3D0199553742
http://www.cssd.cz/data/files/tax-policy.pdf
http://www.cssd.cz/data/files/tax-policy.pdf
http://www.oecd.org/ctp/aggressive/HYBRIDS_ENG_Final_October2012.pdf
http://www.oecd.org/ctp/aggressive/HYBRIDS_ENG_Final_October2012.pdf
http://www.oecd.org/tax/taxpolicyanalysis/oecdtaxdatabase.htm#C_CorporateCaptial
http://www.oecd.org/tax/taxpolicyanalysis/oecdtaxdatabase.htm#C_CorporateCaptial


recettes publiques 1965-2012. Organization for Economic. Re-

trieved from http://www.keepeek.com/Digital-Asset-Management/oecd/

taxation/revenue-statistics-2012 rev stats-2012-en-fr

OECD. (2012d). Special Feature: Trends in personal income tax and employee

social security contribution schedules (Tech. Rep.). OECD. Retrieved from

http://www.oecd.org/tax/taxpolicyanalysis/50131824.pdf

OECD. (2013). Addressing Base Erosion and Profit Shifting (Tech. Rep.). OECD.

Persico, N., Postlewaite, A., & Silverman, D. (2004, May). The Effect of Adolescent

Experience on Labor Market Outcomes: The Case of Height (Working Paper

No. 10522). National Bureau of Economic Research, Inc. Retrieved from

http://ideas.repec.org/p/nbr/nberwo/10522.html

Piketty, T. (1997). La redistribution fiscale face au chômage. Revue française
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