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Introduction

In modern societies, tax systems raise large amounts of revenue for funding public sector
activities." Alongside transfer systems, they also redistribute income and alleviate pov-
erty. Although all components of public action may play a role in reducing poverty and
inequality, it is nevertheless the case that tax/transfer policy and public provision of
education, health care and social services together have a crucial role to play in treating
the symptoms and also the causes of poverty. Not surprisingly, the setting of tax rates
and the generosity and structure of transfer programmes generate heated controversy
among politicians, social scientists, and the general public. Normative analysis is crucial
for tax/transfer design because it makes it possible to assess separately how changes in
the redistributive criteria of the government and changes in the size of the behavioural
responses to taxes and transfers affect the optimal tax/transfer system. Optimal tax
theory provides a way of thinking rigorously about these trade-offs. It provides a
methodology for designing tax/transfer systems to achieve the best outcome given the
constraints. The seminal theoretical work in this area was carried out by James Mirrlees
(1971).> Practical tax policy debate is also influenced by the modern optimal tax theory
literature, the most notable example of which is the Mirrlees Review (2011). The Review
says that optimal tax theory ‘is nevertheless a powerful tool and, throughout this volume,
the conclusions of optimal tax theory will inform the way in which we discuss policy’
(Tax by Design: The Mirrlees Review, p. 39).

The theory of optimal taxation begins by clarifying the objectives of policy and
identifying the constraints upon policy. The tax system that best achieves the objectives
while satisfying the constraints is identified as the optimum one. There are four main
elements in determining the optimal income tax schedule in the Mirrlees model: the
social welfare function; the distribution of earning abilities; the individual supply or
behavioural response function; and the production structure. Together, these four
components produce the degree of optimal after-tax/transfer distribution. Hence, the
optimal tax literature combines two rather different origins of economics: the ethics-
related tradition and the engineering-related tradition.

The social welfare function embodies society’s values about issues of equity and
fairness. It is increasing in each individual’s utility, so that it fully embodies the Pareto

! The OECD Revenue Statistics shows that there are large differences in the share of taxes in GDP in
developed countries varying in 2012 from 48 per cent in Denmark to 24.3 per cent in the US.

* Vickrey (1945) is an early formalization of the optimal income tax problem. But he does not solve the
optimal tax formula.



principle. At the same time, it may incorporate aversion to inequality, or a degree of
priority to the worse off. Under a sum-utilitarian social welfare function, the government
seeks to maximize aggregate utility. This implies a case for redistribution from the rich to
the poor when there is diminishing marginal utility of income. An extreme case is the
utility-based version of the Rawlsian difference principle—maximin—which attaches no
weight at all to anybody’s well-being apart from that of the worst-off individual. Hence
the government seeks to maximize the utility of the worst-off person in the society. This
yields a case for redistribution, even if there is not diminishing marginal utility of
income. The optimal tax theory focuses on the consequences of any form of taxation
and public expenditure for the distribution of well-being, without any particular ethical
concern for the values emerging from the market. In other words, pre-tax income has no
independent moral significance.’

Social welfare can embody value judgements other than those associated with the
distribution of utility. Optimal tax theory and public economics more generally have
remained rooted (too rooted) in utilitarianism. Outcomes can also be assessed in
different ways. We may decide to focus on individual well-being, but this does not
necessarily mean experienced utility.* Governments may also take a non-welfaristic
approach, attaching weight to objectives that do not reflect individual preferences.
There are several examples of this that are relevant when considering optimal tax policy.
An example of a non-welfaristic objective is poverty alleviation, where the objective may
be to remove as many people as possible from below some poverty line in consumption
or income.” Since poverty alleviation typically ignores the value of leisure to those in
poverty, it is necessarily non-welfaristic. For many years (and most recently in Sen 2009),
Amartya Sen has been arguing for a non-welfarist approach and notably for individual
capabilities, defined broadly as the freedom that people have to function in key dimen-
sions. Social welfare may be a function of individual well-being, but well-being assessed
in terms of capabilities may lead to different conclusions.

The skill of an individual, broadly understood, is what determines his or her ability to
produce income. Since factors affecting earnings ability (for example intelligence, inher-
itance, family background, motivation, luck) are not equally distributed, pre-tax income
distribution is far from equal. In the standard optimal income tax model it is assumed
that the labour services supplied by different individuals differ in productivity according
to their different skills. A common efficiency unit is therefore used, and it is assumed that
an individual with skill # works y hours and supplies labour services at the amount of ny,
as measured in efficiency units.

The taxpayer can alter his or her behaviour according to the tax system he faces. In
particular, the taxpayer chooses how much labour to supply. The labour supply function

® Their book The Myth of Ownership (Murphy and Nagel 2002) has the same starting point.

* Kaplow (2008a) in turn argues strongly that policy prescription should be based solely on a welfaristic
social welfare function, taking account of no other considerations.

5 See Kanbur, Keen, and Tuomala, 1994a, b.



provides essential information about the costs of a redistributive tax system. The
Mirrlees model considers labour supply changes in continuous variables such as working
hours (on its intensive margin). However, much of labour supply consists of the decision
to work or not to work, such as the labour force participation of parents with small
children, retirement decisions, and responses to disability.

The standard model uses a production structure with one basic input—Ilabour in
efficiency units—with a fixed wage. In much of the literature it is assumed that the
elasticity of substitution between individuals of different productivities is constant and
infinite. Consequently, the ratio of the wages of any two groups of individuals with
different skills is completely independent of the number of hours supplied by these
groups. This ensures that redistribution occurs only through the fiscal system. If the
wages earned by the various groups of individuals also depend on their labour supply,
then there is a second route by which the tax system can bring about some redistribution.

First Mirrlees (1971) examines the optimal tax problem in general terms, without
assuming a specific form of utility and of the distribution of skills. A striking feature of
the optimal income tax literature is that there are only very few purely analytical results
concerning the marginal tax structure. Roughly speaking there are, in the Mirrlees
model, two analytical results: the marginal tax rates lies between 0 per cent and 100
per cent; and it is zero at both ends of the distribution. The lower endpoint result (Seade
1977), in particular, has been taken as suggestive in arguing against very high effective
marginal rates on the poor. How relevant is it? The result says that, if no one earns zero
income at the optimum, then the optimal marginal tax rate faced by the lowest income
earner is zero. An important requirement for this result is boundedness away from zero.’

It can be said that the very basic nature of income tax problems requires quantitative
results. Mere general principles are not of much value. Thus, our natural aim is to find in
the optimal income tax models how to connect empirical measurements to specific
numerical proposals. This is also one of our main aims in this book.

How should we tax and support low-income people? In fact, characterizing optimal
income transfers was one of the motivations offered by Mirrlees (1971) for his explor-
ation of the optimal non-linear income tax, and he remarked on the inability to address
transfers without regard to the rest of the income tax schedule. This idea is aptly
described by Mirrlees (1971, p. 208):

It was a major intention of the present study to provide methods for estimating desirable tax rates
at the lowest income levels, and a surprise that these tax rates are the most difficult to determine,
in a sense. They cannot be determined without at the same time determining the whole optimum
income tax schedule. To put things another way, no such proposal can be valid out of the context
of the rest of the income tax schedule.

Hence, it would be better to speak about tax/transfer schedules.

® Asshown by Ebert (1992), if there is an atom of non-workers, there is a positive marginal tax rate at the
level where earnings begin.



Transfer programmes for the poor should be distinguished from social insurance
programmes such as a publicly provided pension system, medical insurance, and
unemployment insurance. Social insurance has been widely regarded as the cornerstone
of modern income support policy. In most developed countries, social insurance
accounts for the largest share of the social security budget, and it is seen as fundamental
to the prevention of poverty. Yet social insurance has been permanently under attack
during recent decades. Some people see the existing systems of income maintenance as
failing to provide adequate support to those with low incomes. It is argued that social
insurance should be replaced by a basic income guarantee which provides benefits
without any links to age or past earnings history. This view is often linked to a desire
to integrate income tax and social security systems. Second, attacks have come from
those who are aiming to reduce state expenditure on income maintenance. Supporters of
this view argue that if there is a constraint on total government spending, then more
finely targeting the payments using means-tested transfers to those most in need is the
most efficient way to alleviate poverty. Finer targeting of programmes to alleviate poverty
appears an attractive option in an era of greatly constrained expenditure budgets. It
seems as though policy-makers could achieve greater poverty reduction with fewer
resources if only they would resort to the magic of targeting. But fine targeting is not
without its costs. The administrative costs of ensuring that benefits from a programme
reach the target group can be high.

There is a vast literature on programmes for low-income people, both theoretical and
empirical. In the normative literature on the subject, the following questions are basic
ones. Why should the government be in the role of helping the poor? How should cash
assistance programmes be optimally designed? What is the role of in-kind transfers or
publicly provided private goods? What are the implications of behavioural economics for
the programme design?

Different approaches to the role of the government can be distinguished. Government
provision of transfers to the poor can be seen as necessary to correct the market failure
created by the situation in which the rich are altruistic toward the poor and the welfare of
the poor is a public good. Because the welfare of the poor is a public good, private charity
can be expected to under-provide transfer to the poor. Then the publicly provided
transfer has the potential to make all individuals better off. Governments may also
take a paternalistic approach in the sense of giving weight to the well-being of persons,
but judging that well-being not according to the preferences revealed by individuals
themselves, but according to preferences chosen by the government. The distributive
justice approach in turn views support for the poor as a moral responsibility of the
government even if the rich do not care about the poor.

There are two basic approaches to thinking about the design of low-income support
programmes. The integrated approach embeds the problem of designing low-income
support into the general problem of choosing an optimal tax/transfer system. Thus, as
suggested in the quotation from Mirrlees (1971) above, the transfer programme is
designed as part of an optimal income tax system. If the social welfare weight on the



poor is sufficiently large, the poor end up paying negative taxes, which can then be
interpreted as transfers. We focus on this approach here. The partial equilibrium
approach in turn considers the problem of minimizing the fiscal cost of providing the
poor with some minimum utility or income level. For normative work, the minimum
utility constraint makes the most sense. However, as a positive matter, it often seems to
be that politicians do not value the leisure of the poor, and hence the minimum income
constraint is an interesting one to adopt if the goal is to explain programme design.
A minimum income constraint is an example of a non-welfarist objective.” The advan-
tage of this approach is that it does not require the modelling of an entire economy and
hence permits a sharper focus on the problem of programme design. At the same time
this approach may be misleading in its avoidance of the whole tax/transfer system.

How to tax top incomes is also very topical after several decades of increasing top
income share. The increasing share of total income of the top income earners has been a
notable feature of changes in income inequality in English-speaking countries, while in
Europe, the Netherlands, France, and Switzerland—and, elsewhere, Japan—display
hardly any change in top income share (see Atkinson and Piketty 2007, 2010).® This
trend toward income concentration has also taken place in the Nordic countries, trad-
itionally low-inequality countries. For example, the top percentile income (disposable)”
share in Finland doubled in the latter part of the 1990s. At the same time, top tax rates on
upper-income earners have declined significantly in many OECD countries, again par-
ticularly in English-speaking countries. Piketty et al (2014) investigate the link between
skyrocketing inequality and top tax rates in OECD countries and find a strong correlation
between tax cuts for the highest earners and increases in the income share of the top 1 per
cent since 1975.'° Economists have formulated several hypotheses about the causes of
increasing inequality, but there is not a fully compelling explanation. For example,
Atkinson etal (2011) emphasize that it is very difficult to account for these figures on
inequality with the standard labour supply/labour demand explanation. Hence we really
have to think about things such as social policies and progressive taxation.

As mentioned above, the optimal income tax literature also provides a striking result
on a top marginal tax rate. The optimal marginal tax rate for the highest-waged person is
zero. Sadka (1976) says that the highest income should be subject to a zero marginal tax
rate but, strictly speaking, this result applies only to a single person at the very top of the
income distribution, suggesting it is a mere theoretical curiosity. Moreover, it is unclear
that a ‘top earner’ even exists. For example, Saez (2001, p. 206) argues that ‘unbounded
distributions are of much more interest than bounded distributions to address the high
income optimal tax rate problem’. Without a top earner, the intuition for the zero top

7 See e.g. Besley and Coate (1995) and Moffitt (2006).

8 The more recent estimates of Camille Landais (2007) show a rise in recent years in France.

® Finland is one of those few countries for which we have data on disposable (after tax/transfer) top
income.

' Moreover, they also find that top tax rate cuts are not associated with higher economic growth.



marginal rate does not apply, and marginal rates near the top of the income distribution
may be positive and even large. Calculations in Tuomala (1984) show that the zero rate is
not a good approximation for high incomes.

In Mirrlees (1971) all wage distributions were unbounded above and therefore he did
not have a zero rate result. He, in turn, presented precise conjectures about optimal
assymptotic tax rates in the case of utility functions separable in consumption and
labour. One of the least well-known features of Mirrlees’ (1971) paper is the demonstra-
tion (on page 189) that the optimal marginal tax rate converges to a positive value when
the upper tail of the skill distribution is of Paretian form, with this value being a function
of the Pareto parameter and the characteristics of the utility function. It appears that the
role of the latter depends solely on their appearance in the constraints, and does not
depend on them entering the government’s objective function. The key assumptions
behind these results are that either the marginal utility of consumption or the social
marginal valuation of utility goes to zero when the wage rates tend to infinity (see also
Dahan and Strawczynski, 2012). In this situation we need only information on labour
supply elasticities and the shape of the skill distribution to determine the optimal top
marginal income tax rate.

Optimal income tax research, particularly recent work, has mainly focused on the
upper and lower parts of the income distribution—in other words, how to tax high-
income earners and low-income people. There are many good reasons for this focus. It is
clear, however, that it is equally important to understand how to tax those taxpayers in
between. In many advanced countries poverty rates are 10-15 per cent or even higher.
Hence the group in between amounts to around 80-85 per cent of all taxpayers.

Because one of the key factors explaining the shape of an optimal income tax schedule
is the assumed family of distributions of earning abilities, it is interesting to look at
distributions other than the lognormal and Pareto distributions. Saez (2001, p. 226),
building on the work of Diamond (1998), carried out numerical simulations and
concluded, in dramatic contrast to earlier results, that marginal rates should rise between
middle- and high-income earners, and that rates at high incomes should ‘not be lower
than 50% and may be as high as 80%’. These results are more consistent with existing tax
systems. The key difference between these findings and earlier studies is in the under-
lying assumptions about the shape of the distribution of wages. Mirrlees (1971),
Atkinson (1972), and Tuomala (1984) assumed a lognormal distribution, whereas
Diamond (1998) and Saez (2001) argued that the right tail is better described by a Pareto
distribution.

As is commonly known, lognormal distribution fits reasonably well over a large part of
the income range, but diverges markedly at both tails. Pareto distribution, in turn, fits
well at the upper tail. When James Mirrlees came to do his numerical calculations for the
shape of optimal non-linear tax schedules, he used lognormal distribution. This distri-
bution perhaps seemed a natural one for him to use, given that lognormal distribution
was by then already the functional form of choice for the graduation of income
distributions; however, its use by Mirrlees (1971) effectively sealed its dominance as



the optimal non-linear income taxation literature exploded, and virtually every paper on
the topic in the coming decades used lognormal distribution for numerical calculations.

Champernowne (1952) proposes a model in which individual incomes are assumed to
follow a random walk in the logarithmic scale. In this book we replace lognormal
distribution with Champernowne distribution.'" Specifically, we use the two-parameter
version of the Champernowne distribution. This distribution approaches asymptotically
a form of Pareto distribution for large values of wages, but it also has an interior
maximum. Without assuming constant labour supply elasticity, as in Diamond (1998)
and Saez (2001), the numerical simulations in Chapter 5 of this book show that: (a) it is
difficult to find the U-shaped pattern of the marginal income tax rates over the entire
distribution of wages; (b) it is either sufficiently high pre-tax inequality or a combination
of sufficiently high pre-tax inequality and sufficiently low revenue requirement that leads
to a pattern of optimally increasing marginal tax rates.

A key question in numerical simulations is how the distribution of skill is chosen. In
Saez (2001), the skill distribution is ‘backed out’ from the empirical distribution of
income. Moreover, in order to do so, it is assumed that the tax function is linear. This
does not of course match the highly non-linear tax functions observed in practice, and
seems particularly inappropriate in an optimal non-linear framework. Furthermore, it has
to be assumed that the elasticity of labour supply is constant. An alternative approach,
one introduced in Kanbur and Tuomala (1994), is to accept the non-linearities that
characterize income tax schedules, and furthermore to allow for utility functions which
imply non-constant labour elasticity. They select a skill distribution which, through the
model, produces an earnings distribution that matches empirical earnings distributions.

Even if the shape of the ability distribution were known, other uncertainties remain.
For example, the question of what appropriate social welfare function to use—and, in
particular, how much concern there should be over inequality—is a normative question
that cannot be answered with data. In addition, characteristics of the individual’s utility
function can affect the pattern of optimal income tax rates. Dahan and Strawczynski
(2001) study the importance of income effects (equivalently, declining marginal utility of
consumption) for the pattern of marginal tax rates. They argue that concave utility
lowers optimal tax rates at high incomes and that marginal tax rates may be declining
even for a Pareto distribution of wages. Tuomala (2010) replaces the utility functions
used in previous simulations with a quadratic utility of consumption with a bliss point.
This greatly reduces the curvature of the utility function over consumption. This utility
function with upper bound on consumption necessarily implies a concave budget
constraint in Mirrlees’ (1971) model. In other words, the marginal tax rates are increas-
ing in income, at least in the utilitarian case. The simulations in Tuomala (2010) and in
section 2.4 demonstrate this.

The relevant elasticities are crucial for optimal marginal tax rates. Saez (2001) used a
constant labour supply elasticity formulation not because there was strong empirical

1 1t is often referred to as the Fisk distribution (see Fisk, 1961a, b). See also Bevan (2005).



evidence for it, but because there was not strong evidence against it. However, since the
Saez (2001) paper, a survey by Roed and Strom (2002) has provided some evidence for
labour supply elasticity declining with income for Norway. Réed and Strém (2002)
(tables 1 and 2) offer a review of the evidence. They conclude that the limited evidence
indicates that labour supply elasticities are declining with household income. High
labour supply elasticities among low-wage workers are also confirmed by empirical
evaluations of various in-work benefit schemes operating in the US, the UK, and some
other countries. By contrast, there is empirical evidence on the elasticity of taxable
income showing that higher elasticities are present among high-income individuals.
Feldstein (1995) estimated large elasticities of taxable income with respect to tax rates
among high earners. Gruber and Saez (2002) and subsequent research (see a recent
survey by Saez, Slemrod, and Giertz 2012) generated much smaller elasticities. The
estimates in Gruber and Saez (2002) also support the hypothesis that elasticity increases
with income. If high-income workers are particularly elastic in how their taxable income
decreases with higher tax rates, this would imply lower optimal marginal tax rates on high
incomes, all else being the same. But, as with the distribution of abilities and the social
welfare function, there is much debate over the true pattern of elasticities by income. For
example, Diamond (2003, p. 13) writes: ‘there is a major issue of interpreting of the
elasticity given that high earners probably have more ability to do intertemporal substi-
tution of realized income. It is the intertemporal government budget constraint that is
relevant, not the annual one’. All this leaves us in an uncomfortable position.

The standard optimal tax models assume a very simple utility function which is
uniform across all individuals, increases in consumption, and decreases in work effort.
There is an increasing acceptance that the welfare of individuals is not solely determined
by material circumstances but also depends heavily on their relative position in society.
As shown by behavioural economics and happiness research, among others, utilities may
be interdependent because of relative consumption or status or positional concerns. One
way to explain this would be to assume that people care about the consumption or utility
level of others; that people have ‘social preferences’. Relative consumption (income)
concern or status-seeking creates negative externalities because gains in one’s status
reduce someone else’s. If these externalities are as important as a growing body of
empirical studies seems to suggest, taxing consumption externalities might be welfare-
enhancing in just the same way as any other Pigouvian tax. This simple intuition does
not tell us anything about the effects of relative income concerns on the tax schedule. Is
income tax an effective tool for reducing inequalities and attenuating possible external-
ities arising from relative income concerns? There are some papers which ask these
questions in an optimal non-linear tax framework. Do people make comparisons
between or among individuals of similar incomes? Or is the lifestyle of the upper middle
class and the rich a more salient point of reference for people throughout the income
distribution? One can also argue that rich people are largely motivated by status goods
and by relative status. If so, they can be just as happy with less money, so long as other
rich folk have less money too. If that is true, then taxing the rich is a free lunch. Surely the



government, even a wasteful government, could use this money for something. High tax
rates are also not a worry if rich people are motivated by intrinsic rewards. Chapter 7
examines the impact of redistributive non-linear income taxation in a model with
relative consumption concern.

It is now well understood that while universal benefits are costly means of poverty
alleviation, the other extreme of fine means-testing through income-related transfers and
benefits is not without its problems either. Thus, for example, proposals such as a
negative income tax or social dividend scheme have built-in conflicts between a suffi-
ciently high income guarantee to the poor and sufficiently low marginal tax rates on the
population to maintain incentives. Transfers can be made contingent upon different
characteristics. This is often called ‘tagging’. Categorical or contingent benefits, which
make transfers conditional not upon income but upon characteristics such as old age,
gender, region, unemployment, disability, etc., can be used to target resources to the
poor, making benefits vary with poverty in the group as a whole. Of course, if there is
variation of incomes within a group, then there will continue to be some leakage to rich
individuals within groups that are poor on average, and relative neglect of poor individ-
uals within groups that are rich on average. For these reasons, some income testing
within groups may be appropriate, although the incentive effects of such income testing
will again be relevant.'* Given these developments in understanding, Atkinson (1992,
quoted in Immonen et al 1998, p. 179) writes: ‘the issue of policy design is not therefore a
confrontation between fully universal benefits and pure income testing; rather the
question is that of the appropriate balance of categorical and income tests’.

Akerlof (1978)"> was among the first to recognize that the use of contingent
information to implement several tax/transfer schedules, one for each group, was
bound to be superior to being restricted to a single schedule for the whole population.
However, he did not say much about the quantitative gain from such differentiation,
nor about the shapes of the schedules for the different groups. The tagging literature
has thus grown, and is still growing. However, its central assumption is still that the
groupings available to the government are given and fixed. The government cannot
rearrange these groupings—it cannot increase or decrease the number of groups, nor
can it choose one type of grouping over another. Thus the assumption is on the one
hand that the groupings are available to the government without cost, yet on the other
hand that it is too costly for the government to deviate from the groupings specified by
the analyst. However, if the implementation of tagging is itself costly, and if the costs
are a function of the number and type of groupings available, the question arises: how
many and which types of groups should the government choose to tag? This is the
question addressed in Kanbur and Tuomala (2013).

'2 There are of course many other considerations that also arise in comparing categorical and means-
tested benefits, not the least of which is the possibility of incomplete take-up of the latter as a consequence
of stigma and/or hassle: see, e.g., Atkinson (1992), Besley (1990), and Cowell (1986).

'3 In fact a two-tier social dividend system, as in the Meade report (1978) pp. 271-6, is a very similar idea.
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The welfarist approach ranks social outcomes solely according to how they affect
individual utilities. Utility also plays a dual role in the welfarist literature on optimal
taxation. It is the same utility function employed by individuals in their decision that
enters the social welfare function. Both of these are open to question. The modelling of
individual decision-making has been particularly questioned in the recent literature on
behavioural public economics. As we mentioned earlier, the government can also take a
non-welfaristic approach, attaching weight to social objectives that do not reflect indi-
vidual preferences. Much of the attention of non-welfarist approaches has focused on a
particular form of non-welfarism, namely poverty reduction. Policy discussion on
poverty alleviation and the targeting of social policy often concentrates almost exclu-
sively on income. Little weight is typically given to issues like the disutility the poor
experience when working. Indeed, sometimes work requirements are seen in a positive
light, as is often the case with ‘workfare’. This is in marked contrast with conventional,
utility-based objectives in optimal income taxation literature. Therefore it is worthwhile
to examine the implications of poverty reduction objectives on optimal income tax rules.
It must also be remembered that the dividing line between welfarism and non-welfarism
is not very clear. Conventional tax analysis utilizes social welfare functions with inequal-
ity aversion, which already implies a deviation of assessing individual welfare with the
same function which the individual uses himself. In some sense, the social objective
functions form a continuum in the welfarism-non-welfarism scale. Kanbur et al (1994a)
examine the properties of the Mirrlees-type optimal income tax model when the
government objective is alleviation of income poverty. Instead of social welfare maxi-
mization, the government aims to minimize an income-based poverty index of the
general additively separable form. This specification captures a number of widely used
poverty measures, such as the headcount ratio and the Gini-based measure of Sen
(1976). Note that while it bears similarity with a Rawlsian social welfare function
(focusing on the poor), the poverty index depends only on income. In the Rawlsian
difference principle, an individual’s well-being is judged according to an index of
primary goods. Chapter 9 examines optimal non-linear income taxation in a model
with non-welfarist social objectives.

The Mirrlees model generally assumes that individuals have the same preferences, so
that the same utility function can be used to represent their interests in the social welfare
function. It is quite plausible to assume that in reality, for all sorts of reasons, individuals
differ in both skill and preferences. Multidimensional heterogeneity in individuals’
characteristics is a realistic assumption, but it complicates the analysis notably. In fact,
differences in tastes raising ‘different kinds of problems’ is precisely the reason Mirrlees
gave in 1971 for taking identical individual utility functions to determine income tax."*
The problem of heterogeneous preferences is not just about incentives. It is also

'* Pigou (1968, p. 58) offered a similar reasoning when he wrote ‘But, since it is impossible in practice to
take account of variations between different people’s capacity for enjoyment, this consideration must be
ignored, and the assumption made, for want of a better, that temperamentally all taxpayers are alike’.
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normative, because the social objective must then involve interpersonal comparisons of
individuals with diverse preferences. In the welfarist tradition of welfare economics,
there is no principle on which such comparisons can be grounded. This tradition always
assumes that the relevant utility functions are provided by some impartial authority.
When heterogeneity emanates from preferences, comparison of the groups with differ-
ent utilities is no longer clear, as was pointed out by Sandmo (1993). In this context,
using a utilitarian social objective function may entail some ethical objections.

In the Mirrlees (1971) model of optimal income taxation, there is no uncertainty.
Once skill type is revealed, individual effort controls income perfectly. In practice, there
is considerable uncertainty in income. Income is partly due to individual effort and
partly due to luck, but the government can only observe realized income, not effort. In
this case, a redistributive tax system can be interpreted as a form of social insurance
against the possible bad fortune of being endowed with low abilities. The optimal
redistribution scheme is a balance between providing workers with adequate incentives
to acquire skills and with sufficient insurance. A well-known problem in the design of
optimal income tax under uncertainty, or any insurance mechanism, is asymmetric
information between government and individuals. The design of optimal redistributive
taxation with ability differences and with earnings uncertainty has largely been studied
separately. The literature on optimal income taxation with income uncertainty is much
more limited, and has generally assumed away ability differences. Mirrlees (1974) was
the first to examine the design of optimal redistributive income tax under income
uncertainty. Mirrlees (1974), as Tuomala (1984) and Low and Maldoom (2004), assume
that all individuals are ex ante identical, so supply the same amount of labour, but differ
in earnings because of some innate idiosyncratic uncertainty that is resolved after labour
is supplied.

There has been relatively little attention devoted to studying optimal income taxation
when both ability differences and earnings uncertainty are present. Eaton and Rosen
(1980b) considered the choice of a linear progressive income tax in a model with two
ability-types and uncertain earnings. Given the difficulty of obtaining analytical results in
even this simple setting, they solved some numerical examples. Depending on the
parameters chosen, such as the degree of risk aversion, adding uncertainty to the
standard optimal redistribution problem with two ability-types could either increase or
decrease the optimal linear tax rate. Tuomala (1979, 1990) considers optimal income
taxation when individuals do not fully know their productivity skills in making labour
supply decisions. Again, given the complexity of the problem, numerical solutions are
needed. So the income tax has both a redistributive role and an insurance role.

The theory of optimal income taxation under uncertainty has been developed
under the assumption that individuals maximize expected utility. However, prospect
theory has now been established as an alternative model of individual behaviour, with
empirical support. Kanbur etal (2008) explore the theory of optimal income taxation
under uncertainty when individuals behave according to the tenets of prospect theory. It
is seen that many of the standard results are modified in interesting ways. The first-order
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approach for solving the optimization problem is not valid over the domain of
losses, and the marginal tax schedule offers full insurance around the reference con-
sumption level.

There are various extensions to the optimal non-linear labour income tax model using
other tax instruments. The most important one is commodity taxation or indirect
taxation. These extensions retain the supply-side characterization of the labour market.
The Mirrlees (1971) model assumes consumption is aggregated into a single composite
commodity. Once multiple goods are recognized alongside leisure, commodity taxation
becomes relevant. There are two important results in optimal tax theory related to
commodity taxation. Diamond and Mirrlees (1971) showed that if commodity taxes
were imposed optimally and pure profits were taxed, production should be efficient.
Another result is the Atkinson-Stiglitz (1976) theorem (AS hereafter). It says that if
utility is weakly separable in goods and leisure, and if the optimal non-linear income tax
is in place, differential commodity taxation is not required. It implies that redistribution
is better achieved through income tax than by taxing necessities preferentially. There has
been a large literature on the AS Theorem, recently excellently summarized in Boadway
(2012). If preferences are not weakly separable, higher commodity taxes should be
imposed on goods that are more complementary with leisure (Christiansen 1984;
Edwards, Keen, and Tuomala 1994). There are several other cases that support differ-
ential commodity taxation with non-linear income taxation. When individuals differ not
only in skills but also, among others, in preferences, wealth, and needs, differential
commodity taxation becomes desirable.

As in the case of commodity taxation, publicly provided private goods and pure public
goods, when these goods are financed by non-linear income taxation, can be seen as
additional instruments for redistribution policy. Much of the activities of the modern
welfare state are related to provision of private goods (education, health care, childcare
and care of the elderly, etc.). In some developed countries the share of GDP would be as
much as 15-20 per cent, whereas the share of pure public goods (general administration,
defence, etc.) is quite small. Redistribution is one, although not the only, reason why
these intrinsically private goods are publicly provided. Introducing additional distortion
policies, which would not be used in a first-best world without asymmetric information,
can be useful in a second-best situation, if they help mitigate the distortions stemming
from the income taxation. Such policies include, among others, provision of public goods
(Boadway and Keen 1993) and public provision of private goods, such as education or
day-care (e.g. Blomquist and Christiansen 1995, Boadway and Marchand 1995, Cremer
and Gahvari 1997, Blomquist, Christiansen, and Micheletto 2010)."° In more detail, this
literature uses the self-selection approach to optimal non-linear taxation, along the lines
of e.g. Stiglitz (1982) and Stern (1982), with two types of households that differ in their
income-earning abilities. Long ago Pigou (1947, pp. 33-4) claimed that the existence of

!> Currie and Gahvari (2008) offer a survey on public provision of private goods.
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distortionary taxes was a reason for not ‘carrying public expenditures as far’ as would be
done if we could apply the rule of equating marginal cost to marginal benefit of
individuals. Pigou’s claim has also often been employed in political debate on the size
of the public sector. Actual economies should thus attain a lower level of public
expenditure than in the situation where lump-sum taxes are assumed to be available.
The validity of Pigou’s reasoning, however, is usually justified in the Ramsey economy,
where linear taxes and a representative consumer are assumed. This issue was analysed
by Atkinson and Stern (1974) in the Ramsey tax model, following Stiglitz and Dasgupta
(1971), who had noticed that Pigou’s argument is not necessarily correct in an optimal
tax framework. Wilson (1991) and Mirrlees (1994) consider an economy with hetero-
geneous individuals and point out that the government’s informational constraints allow
for the introduction of a lump-sum tax in addition to linear consumption taxes. These
papers show that in this setting the second-best optimal level of provision can be greater
than the first-best level. Gaube (2005) studies the validity of Pigou’s claim within the
two-type version of non-linear income taxation employed by Boadway and Keen (1993),
where the lump-sum taxes are ruled out. Gaube (2005) expands the results of Boadway
and Keen, providing sufficient conditions for both under- and over-provision of the
public good in the income tax optimum.

How to tax capital incomes is also very topical after several decades of growing wealth/
income ratios in many advanced countries (see Piketty and Zucman 2014). Two lines of
thought in the tax literature rationalize the zero tax on capital. First the Atkinson-Stiglitz
theorem, under special assumptions on preferences, implies zero tax on income from
capital. The second line of thought supporting zero capital taxation is that of Chamley
and Judd. In their case, any positive tax on capital income compounds into a high
implicit tax rate on forward consumption. When individuals differ not only in product-
ivity (wage), as in the standard model, but also, say, in inherited wealth, discount factor,
longevity, we have a good case for taxing capital income. In a four-types model (two
wage rates and two discount factors) of work and retirement, Tenhunen and Tuomala
(2010) find implicit marginal taxation of savings for one high-skilled person and implicit
marginal subsidization of savings for one low-skilled person for all but the highest
correlations. Diamond and Spinnewijn (2011) use a model with jobs rather than choice
of hours by workers facing a given wage rate. In a four-type model they show that,
starting with the optimal earnings tax, introduction of a small tax on the savings of high
earners raises social welfare, as does the introduction of a small subsidy to the savings of
low earners. This is similar within the rules for tax-favoured retirement saving."®

There are other reasons to undermine zero capital income tax results. These are the
implications of large uncertainty about future earnings and the difficulties in practice in

!¢ Kocherlakota (2005) provides an argument for regressive earnings-varying wealth taxation. He
analyses a model with asymmetric information about stochastically evolving skills, which is not present in
Diamond and Spinnewijn (2009). On the other hand, see Nielsen and Sgrensen (1997) on the optimality of
the Nordic dual income tax.
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distinguishing between labour and capital incomes. In the so-called new dynamic public
finance literature, the emphasis is on uncertainty in an intertemporal setting (Golosov
etal 2007; Kocherlakota 2010). Ability is heterogeneous, but evolves in a stochastic
manner period-by-period. In each period, individuals choose their labour supply and
their saving knowing their current skills, but having only expectations of their future
skills. Much of the emphasis in this literature is on the implications for the taxation of
capital income, with the typical finding that capital income should face positive taxation.
Christiansen and Tuomala (2008) examine a model with costly (but legal) conversion of
labour income into capital income. Despite preferences that would result in a zero tax on
capital income in the absence of the ability to shift income, they find a positive tax on
capital income.

In the real world it is very likely that inheritance affects, in particular, the income
levels of the very rich. Hence, taxes on labour income alone are not able to limit
inequality. Piketty and Saez (2013) develop a theory of optimal capital taxation in
which they emphasize three different rationales for capital taxation. Their analysis
implies that the ideal tax system should combine a progressive inheritance tax, in
addition to progressive income and wealth taxes.

Should capital income be taxed more or less heavily than labour income? What is the
appropriate relationship between the marginal taxation of capital income and the
marginal taxation of labour income? The Nordic dual income tax features linear taxation
of capital income and non-linear taxation of earnings. In principle, the capital income
tax rate can be set at the highest or lowest positive tax rates, or something in between. In
the background paper for the Mirrlees Review, Banks and Diamond (2010) do not
conclude that labour and capital should be taxed at the same rates; however, they do
suggest that the marginal tax rates on capital and labour incomes should be related to
each other in some way to discourage the conversion of labour income into capital
income, as opposed to the Nordic system. However, they note that without extensive
calibrated calculations, it is unclear how strong the relationship between labour and
capital income taxes should be. In sum, the difficulty in distinguishing, in practice,
labour and capital income provides support for a so-called comprehensive income tax
(i.e. taxing the sum of labour and capital income)—or, at least, for taxing capital and
labour income at rates that are not too different.

The structure of this book is as follows. Chapter 2 begins with historical and inter-
national background on taxes, transfers, and redistribution in actual economies.
Chapter 2 also provides some background material on different ethical positions in
optimal redistributive tax literature. It briefly discusses obstacles to the employment of
lump-sum taxation and introduces a simple two-type model for a first step to optimal
income tax modelling. Chapter 3 provides the most direct application of results on
optimal linear income taxation. Chapter 4 sets up the basic Mirrlees (1971) model and
highlights the role of different elements of the model in determining the shape of the
optimal non-linear tax schedule. We first consider what we can say on the basis of the
first-order conditions of the problem. However, analytical characterization does not lead
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far. Using numerical simulations, in Chapter 5 we study the role of different elements of
the model in determining the pattern of optimal non-linear tax/transfer. Chapter 6
analyses optimal redistribution in the so-called extensive margin case and briefly dis-
cusses optimal redistribution and involuntary unemployment. Chapter 7 analyses how
concern for consumption relative to others (‘relativity’) affects the structure of optimal
non-linear income taxation. The main focus of Chapter 7 is the interplay of relativity and
inequality in determining the optimal structure of income taxes. Chapter 8 examines
targeted programmes not only based on income information, as in previous chapters, but
able to use information on characteristics that are immutable, such as age. Chapter 9
provides a general non-welfarist formulation of the income tax/transfer problem, which
unifies special cases that have been studied in non-welfarist tax literature. Chapter 10
considers optimal redistribution when individuals differ not only in productivities but
also in working preferences. Chapter 11 first reviews the standard benchmark model of
optimal taxation with moral hazard under income uncertainty and then characterizes
optimal tax rules when individual behaviour is described by prospect theory. Chapters 12
and 13 extend the optimal labour income tax with commodity taxes and public provi-
sion. In these chapters the key question is: can the government design a better redistri-
bution system combining income taxation, commodity taxation, and public provision?
In other words, can it meet the same distributional objectives but with smaller efficiency
costs? Chapter 14 asks the question of how capital income should be taxed. One of the
limitations of the standard income tax model is that it does not address intertemporal
problems. In an intertemporal setting, capital income taxation becomes relevant. The
theoretical case for capital income taxation is also discussed in Chapter 14. Finally,
Chapter 15 provides concluding remarks and discussion on the policy relevance of
optimal tax literature.



Optimal labour income
taxation: background

2.1 Taxes, transfers, and redistribution
in actual economies

The modern progressive income tax was created at the beginning of the twentieth
century.' In every country, at the time of adoption, the income tax was applied to a
tiny group of wealthy people, typically the top 1-2 per cent of the population. Over the
past century the progressive income tax transformed from an elite tax to a mass tax, then
was gradually extended to the entire population (or at least to the majority of the
population). This made tax revenues much more significant. This evolution to mass
income tax is an important part of the rise of the modern welfare or social state. As seen
in Figure 2.1, tax revenue relative to national income has grown dramatically over the
process of development. Without doubt, this remarkable growth of tax revenue is one of
the most striking economic phenomena of the past two centuries. In rich countries the
ratio between tax revenue and national income was less than 10 per cent in the early
twentieth century, rose enormously between 1950 and 1980, and then stabilized at
around 30-50 per cent in most advanced economies.? There is, however, a quite large
range among rich countries; the tax is highest in Sweden, at around 50 per cent.
Madisson (2001) documents that, on average, France, Germany, the Netherlands, and
the UK raised around 12 per cent of GDP in tax revenue around 1910 (financing army,
police, basic infrastructure, and general administration), rising to around 46 per cent by
the turn of the millennium. The corresponding US figures are 8 per cent and 30 per cent.
When looking at the current cross-section of countries’ (see Table A2.1 in appendix 2.1)
tax burdens relative to GDP,? it can be seen that in 2013 the most advanced economies in
OECD countries raised between 35 per cent and 50 per cent of GDP in taxes. The United
States, in turn, raised 26 per cent of GDP in taxes. Among OECD countries, only Mexico,
Chile, and Turkey had lower taxes than the United States as a percentage of GDP.

! For example, 1909 in the UK, 1913 in the US, 1914 in France, and 1920 in Finland.

? Ttis of some interest to note that Figure 2.1 implies that Wagner’s law (the tendency for public expenditure
to grow faster than GDP) or the Baumol effect (stagnating productivity in services and especially in the
government sector) cannot explain stability during the past three decades in those countries.

® National income is equal to GDP~capital depreciation + net foreign factor income. Roughly, national
income is about 85-90% of GDP.
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Tax revenue relative to national income in rich countries 1870-2010
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Figure 2.1 Tax revenues in rich countries 1870-2010

Source: Total tax revenues were less than 10% of national income in rich countries until 1900-1910; they represent
between 30% and 55% of national income in 2000-2010. Sources and series: see Piketty.pse.ens.fr/capital21c.

How can we explain this transition from elite to mass tax? Can we see this evolution
happening also in developing countries? Tax-to-national income ratios are in turn much smaller
in less developed countries. Higher-income countries today raise much higher taxes than poorer
countries, indicating that they have made larger investments in fiscal capacity. As noted by
Besley and Persson (2013), the tax share in GDP of today’s developing countries does not look
very different from the tax share in GDP 100 years ago in what are now advanced countries.

2.2 Tax structures in the OECD area

Tax structures in Table2.la are measured by the share of major taxes in total tax
revenue. While, on average, tax levels generally rose in the 1960s and 1970s, the share
of main taxes in total revenues—the tax structure—has been remarkably stable over
time. Nevertheless, several trends have emerged up to 2012, the latest year for which data
is available for all thirty-four OECD countries.* Based on the following assumptions’ (all

* Based on the individual OECD country data, the share of taxes falling on capital income has declined
slightly in Europe and has been approximately stable in the United States.
> These assumptions are not necessarily justified.
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Table 2.1a Tax structure in OECD countries’

1965 1975 1985 1995 2005 2010 2012

Personal income tax 26 30 30 26 24 24 25
Corporate income tax 9 8 8 8 10 9 9
Social security contributions? 18 22 22 25 25 26 26
(employee) (6) @) @) C) C) €} (10)
(employer) (10) (14) (13) (14) (14) (15) (15)
Payroll taxes 1 1 1 1 1 1 1
Property taxes 8 6 5 5 6 5 5
General consumption taxes 12 13 16 19 20 20 20
Specific consumption taxes 24 18 16 13 11 11 11
Other taxes® 2 2 2 3 3 3 3
Total 100 100 100 100 100 100 100

Source: OECD Revenue Statistics: 1. Percentage share of major tax categories in total tax revenue. Data are included from
1965 onwards for Australia, Austria, Belgium, Canada, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy,
Japan, Luxembourg, the Netherlands, New Zealand, Norway, Portugal, Spain, Sweden, Switzerland, Turkey, the United
Kingdom, and the United States; from 1972 for Korea; from 1980 for Mexico; from 1990 for Chile; from 1991 for Hungary
and Poland; from 1993 for the Czech Republic; and from 1995 for Estonia, Israel, the Slovak Republic, and Slovenia.
2. Including social security contributions paid by the self-employed and benefit recipients (heading 2300) that are not
shown in the breakdown over employees and employers. 3. Including certain taxes on goods and services (heading 5200)
and stamp taxes.

labour taxes are paid by labour; all capital taxes, including corporate tax, are paid by
capital and consumption taxes are paid by consumers as a rough approximation, the
share of the total tax burden falling on capital income roughly corresponds to the share
of capital income in national income (i.e. about 25 per cent). The remaining 75 per cent
of taxes falls on labour income. Decomposing total taxes into labour taxes (including all
social contributions, employer and employee), capital taxes, and consumption taxes, the
share of labour taxes over the period of the past two decades has been slightly less than 40
per cent, the share of capital taxes slightly less than 30 per cent, and the share of
consumption taxes slightly less than 25 per cent. In general, actual tax systems achieve
some tax progressivity, i.e. tax rates rising with income, through the individual income
tax. In most OECD countries, individual income tax systems have brackets with increas-
ing marginal tax rates. Social security or payroll taxes and consumption taxes in turn are
proportional or flat rates. After World War II up to the end of the 1970s, most OECD
countries had very progressive individual income taxes, with a large number of tax
brackets and high top tax rates (see e.g. OECD 1986). Over the past two or three decades,
this has changed. For example, Landais, Piketty, and Saez (2011) found clear regressivity
in the top centiles in France. An important reason for this is that capital income is largely
exempt from progressive taxation. There are also doubts that the inverted U-shaped tax
curve can be found in many other developed countries. In the United States as well,
income tax rates decline at the very top due to the preferential treatment of realized
capital gains, which constitute a large fraction of top incomes (Piketty and Saez 2013).
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Due to income shifting from labour income to capital income, even in Finland the
average tax rate schedule has been declining over the two or three top percentiles since
1994. In the sense of both marginal and average tax rates, the income tax is regressive in
the top centiles in Finland.

Besley and Persson (2013, in figure 4) give at least a partial picture of how fiscal
capacity has evolved over time, based on a sample of eighteen countries using data from
Mitchell (2007). Their figure plots the distribution of three kinds of changes in tax
systems since 1850. It illustrates the key changes in tax systems over time. The graph
shows that income taxes began appearing in the mid-nineteenth century, and direct
withholding follows somewhat later. VAT is a more modern phenomenon. In the
Besley-Persson sample of eighteen countries, only the US has not introduced a form
of value-added tax by the end of the year 2000.

2.3 Inequality and redistributive policy

The OECD’s post-war history of income inequality can be divided, at least roughly, into
two phases.® From 1945 to about the mid-1980s, pre-tax inequality, or the inequality of
market incomes (incomes from earnings and capital), decreased because of a reduction
in skilled/unskilled wage differentials and asset inequality. The second phase occurred
from the mid-1980s onwards, when pre-tax inequality reversed course and increased.
For this latter period we have evidence from the Luxembourg Income Study (LIS)
database. This database provides both market (pre-tax) and disposable income distribu-
tions for a number of OECD countries over the past three decades. Table 2.1b, based on
Immervoll and Richardson (2011), shows inequality trends for market or pre-tax
incomes (G, including any private transfers) and disposable incomes (G4, market
incomes plus cash benefits minus income taxes).

Table 2.1b Redistribution in the tax-benefit systems as a whole: inequality before and after taxes
and transfers, countries with full tax-benefit information for mid-80s, mid-90s, and mid-00s

Pre-tax income Disposable income Redistribution
Gm Change. % of Gy (Gn—Ga)/Gr 9 Change.% of (5)/(2)
base period base period G,
)] ) (3) (4) (5) (6)
mid-80s 36.2 26.7 26.4
mid-90s 39.2 8.2 27.4 29.9 6 73
mid-00s 39.8 9.8 28.3 28.7 5 53

Source: Immervoll and Richardson (2013).

¢ See Tanninen and Tuomala (2005).
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According to LIS data over the periods considered, market incomes in working-age
households have become more unequal everywhere except the Netherlands and Switz-
erland. In most cases, market-income inequality rose more strongly between the mid-
1980s and the mid-1990s. In addition, most of the countries with data going back further
than this time saw large increases in market-income Ginis before the mid-1980s (for
example in the United Kingdom they rose by almost 10 points between 1979 and 1986).
It is not only these large changes in market-income inequality that explain increasing
trends in inequality of disposable incomes; redistribution policies had a substantial effect
as well, especially since the mid-1990s. The difference between the Gini values for market
incomes and disposable incomes is a much-used measure of the overall redistributive
effect of taxes and transfers (column 4 in Table 2.1b). On average, across countries for
which the data are available, inequality increased both before and after taxes and
transfers. Between the mid-1980s and the mid-1990s, redistribution systems offset
around three quarters of the increase in market-income inequality (column 6). Using
the LIS database, Tanninen and Tuomala (2005) also find that redistribution in these
countries is positively associated with inherent inequality up to the mid-1990s. The
upwards trend in market-income inequality then continued after the mid-1990s, but at a
much slower pace in most countries. Yet inequality of household disposable income
(column 3) rose more rapidly in the second decade. Although the rise in market-income
inequality slowed significantly, government redistribution became less effective in com-
pensating growing inequalities. In relative terms, redistribution decreased (column 4)
despite continually growing market-income inequality (column 1). Over the two decades
as a whole, market-income inequality rose by about twice as much as redistribution
(column 6). Taxes and transfers now reduce inequality by about 29 per cent (column
4)—more than in the mid-1980s, but less than in the mid-1990s.

Similar results for each country are presented in Immervoll and Richardson (2011) in
Table 5. There is, however, a quite large range among rich countries in the extent of
redistribution measured by (G,,,—Gg)/Gyy; it is highest in Sweden, at 48 per cent in 1995,
and lowest in the US, at 17 per cent in 2000. Among the countries shown, tax-benefit
systems in the Nordic countries, the Czech Republic, and Poland achieve the greatest
reduction in inequality, lowering the Gini value by 13 points or more in the mid-2000s
(this corresponds to about 40 per cent of market-income inequality in Denmark,
Finland, and Sweden, and a third or less in the other countries), while the smallest
redistributive effect is seen in Switzerland (5.5 points, or 18 per cent), the US (8.1. 18 per
cent), and Canada (8.8. 22 per cent).

The extent of pre-tax inequality mitigation was strongest in Canada, Denmark,
Finland, and Sweden, where government redistribution offset more than 70 per cent of
the rise in market-income inequality up until the mid-1990s. In Denmark, redistribution
increased twice as much as market-income inequality. As in other countries, on average,
redistribution in these countries has become less effective in offsetting growing pre-tax
inequality since then. For instance, in Finland, redistribution through taxes and benefits
offset more than three quarters of the 23 per cent increase in pre-tax or market-income
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inequality up until 1995, but by 2004 this had dropped to 50 per cent. In a majority of the
countries shown in Immervoll and Richardson (2011; Table5), redistribution has
declined since the mid-1990s. Tax-benefit systems in Canada, Finland, and Israel have
become less redistributive since the mid-1990s, despite a continuing rise in market-
income inequality.

Inequality can be measured in various different ways. The Gini coefficient used above
is the most popular measure. However, the Gini index is not without its critics; for
example, it has been criticized for not taking the shape of the distribution into account.
An alternative way to study inequality is by focusing on the top income share. An
important reason for this is that the top income earners’ increasing share of total income
over the past three decades has been a notable feature of the changes in income
inequality in Anglo-Saxon countries (see Fig 2.2), including the US, UK, and Canada
(see Atkinson 2002; Piketty and Saez 2003), while in Europe the Netherlands, France,
and Switzerland display hardly any change in top income shares’ (see Fig 2.3). This trend
toward income concentration has also been seen in the Nordic countries (see Fig 2.4),
which are traditionally low-inequality countries. The top percentile disposable income
share in Finland doubled in the latter part of the 1990s. At the same time, top tax rates on
upper income earners have declined significantly in many OECD countries, again
particularly in English-speaking countries.® Economists have formulated several hypoth-
eses about the causes of increasing inequality, but there is no fully compelling explan-
ation. For example, Atkinson et al (2011) emphasize that it is very difficult to account for
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Figure 2.2 Top 1% share: English-speaking countries, 1960-201

Source: World Top Incomes Database.

7 The more recent estimates of Landais (2007) show a rise in recent years in France.

8 Piketty etal (2014) investigate the link between skyrocketing inequality and top tax rates in OECD
countries. They find a strong correlation between tax cuts for the highest earners and increases in the income
share of the top 1 per cent since 1975.
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Figure 2.3 Top 1% share: Middle Europe, 1960-2010

Source: World Top Incomes Database.
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Figure 2.4 Top 1% share: Nordic Europe, 1960-2010

Source: World Top Incomes Database.

these figures using the standard labour supply/labour demand explanation. Hence we
really have to think about things such as social policies and progressive taxation.

In their discussion of the United States’ top income shares, Piketty and Saez (2003)
argue that top capital incomes were reduced by several major events, including the Great
Depression, the two World Wars, and periods of high inflation. They also argue that top
tax rates played an important role, with high taxes on capital lowering the rate of capital
accumulation. Following Piketty and Saez (2003), most authors have argued that the
dramatic increase in tax progressivity that took place in the inter-war period in many
countries studied, and which remained in place at least until recent decades, has been the
main factor preventing top income shares from coming back to the very high levels
observed at the beginning of the preceding century.
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Piketty-Saez (2013, Figure 1) depicts the top marginal income tax rates (marginal tax
rate applying to the highest incomes) in the United States, the United Kingdom, France,
and Germany since 1900. During the twentieth century, top income tax rates followed an
inverse U-shaped time-path in many countries. Top rates were very small around the
period 1900-20 in those countries. They rose very rapidly in the 1920s-40s, particularly
in the US and in the UK. Since the end of the 1970s, top tax rates on upper income
earners have declined significantly in many OECD countries, again mainly in English-
speaking countries. For example, the US top marginal federal individual tax rate was
remarkably high—91 per cent—in the 1950s-60s, but is only 35 per cent nowadays.
At the same time, a substantial fraction of capital income receives preferential tax
treatment under most income tax rules. In other advanced countries, such as the Nordic
countries, top tax rates on upper income have declined dramatically since the beginning
of the 1990s.

Piketty, Saez, and Stantcheva (2014) find a very strong correlation between the
decrease in top marginal tax rates and the surge in top income shares since 1960. In
other words, the countries with the largest decrease in their top marginal tax rates are
also the countries with the largest increase in top income shares. They also find no
evidence of a correlation between growth in real GDP per capita and the drop in the top
marginal tax rate in the period between 1960 and the present. It is important to note
there has been large growth in top income shares in several advanced countries over the
past few decades, at the same time as a shift in the burden of taxation from top to further
down in the income distribution. Hence knowledge of average tax rates is very relevant
for redistributive purposes.

2.4 Redistribution through public expenditure

In many European countries taxes exceed 40 per cent of GDP, but those countries,
especially Nordic countries, generally provide much more extensive transfers and gov-
ernment services to their citizens than the US does. Much of the activities of the modern
welfare state are related to provision of private goods or in-kind transfers (education,
health care, childcare and care of the elderly, public housing, and so on) (see Table 2.1c).
In practice, a large share of public expenditure is allocated to the provision of those
goods. In some advanced countries the share of GDP is as much as 15-20 per cent—
especially in Nordic countries—whereas the share of pure public or collective goods
(general administration, police, defence, etc) is quite small. Hence much redistribution
takes place through the provision of goods and services, rather than the tax-transfer
system. The differences in government growth are due to a different kind of expansion of
the welfare state, including publicly provided education, retirement benefits, health and
other care, social insurance, and income support programmes. Unfortunately our
empirical estimates on the extent of redistribution through public provision are not as
strong as those on transfers in cash (in Table 2.1b).
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Table 2.1¢ Public spending on individual goods in kind and in cash (average 2005-2009, % GDP)

Individual goods  Health  Non-market recreation  Education  Social Market  Individual

in kind and culture services subsidies goods in cash
Austria 15.6 55 0.8 49 1.0 3.3 18.4
Finland 18.8 6.8 0.9 5.9 3.7 1.3 16.1
Germany 12.2 6.1 0.5 3.7 0.7 1.2 18.5
Greece 8.9 4.6 0.3 3.6 0.3 0.1 15.9
Ireland 13.7 6.9 0.6 4.7 1.0 0.5 11.2
ltaly 13.4 6.7 0.6 4.3 0.8 0.9 17.1
Norway 17.9 6.9 0.6 53 3.1 1.9 12.5
Poland 13.3 4.8 1.1 55 1.3 0.6 14.9
Portugal 14.5 6.4 0.8 5.8 0.8 0.8 13.8
Spain 13.0 5.7 1.0 4.2 1.0 1.0 12.2
Sweden 20.4 6.3 1.0 6.5 53 1.4 15.5
UK 16.3 6.9 0.8 5.6 2.4 0.6 12.4

Source: Stats: OECD.org; dataset: Public Finance and Employment: Expenditures according to COFOG.

In many European countries, since around 1950 inequality was initially reduced, as
they had a tax system that paid for the social or welfare state. However, we have to
remember that in measuring income inequality (see Table 2.1b), we should include
things like the value of health care and the value of education. Many European countries
introduced a free health service and free schooling during the period of declining
inequality and increased tax revenue to national income. From studies based on LIS
data we know that throughout Europe, countries with higher tax rates have lower
inequality.

In most OECD countries, social insurance accounts for a greater part of government
spending on social security. Social insurance is seen as an important device to prevent
poverty, yet since the 1980s it has come increasingly under attack. One line of attack has
come from those, such as the Thatcher government in the UK in the 1980s, aiming to
reduce expenditure on income maintenance. Supporters of this view argue that by using
income-tested benefits, income maintenance programmes direct help to those in need
with lower fiscal and incentive costs. Income or means-tested programmes provide the
largest benefits to those with no income, and those benefits are then phased out at high
rates for those with low earnings. Another line of attack came from the supporters of a
basic income scheme, who believe what is needed is the replacement of social insurance
with a basic benefit which would be independent of income and differentiated according
to only a small number of categories.

In more recent years, income-tested benefits have been to some extent replaced by in-
work benefits. This is particularly the case in the US and UK, and less so in other
advanced countries. In-work benefits, in turn, are nil for those with no earnings and
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concentrated among low earners before being phased out. The weakness of these
programmes is that they provide no support to those with no earnings, i.e. those most
in need of support.

2.5 Defences of different ethical positions

The role of the state is evidently the starting point for the study of optimal taxation
and public economics in general. What rationale may be given for the existence of the
state and the power it possesses in taxation and public spending? Any normative
theory such as optimal tax theory must have a view of the proper functions of the
government. We can distinguish different views of the role of the government
throughout the history of political philosophy. In particular, our interest here is to
bring out their implications for the redistributive policy. The views vary, roughly
speaking, from support for no redistribution (libertarianism) to support for relatively
large redistribution (egalitarianism). The view that there would be no case for moving
from the no-tax position is associated in modern political philosophy with Robert
Nozick. The basic axiom of Nozick’s analysis (1974) is the principle which states that
each individual has the right to consume that which he or she produces. There are
three principles in Nozick’s analysis which test the fairness of procedure: (i) fairness in
the original acquisition of wealth; (ii) fair transfer of wealth; and (iii) rectification
injustice in wealth. According to Nozick, redistribution is unjust except as retribution
for past entitlement injustice. Nozick’s theory accepts only minimal intervention by
the government—the so-called night-watchman state. Nozick writes that ‘a minimal
state, limited to the narrow function of protecting against force, theft, fraud, enforce-
ment of contracts, and so on, is justified; that any more extensive state will violate
persons’ rights not to be forced to do certain things, and is unjustified’ (1974, p. ixy).
The minimal state may not impose taxes, for example, for any purposes other than to
support the operations of the night-watchman state, such as the police. Nozick
distinguishes between two kinds of theory concerning what he calls ‘justice in distri-
bution’. First, justice in holdings (wealth) is historical and time-slice principles of
justices are invalid. Hence he is saying that the common analogy between the fair
division of the cake and the just distribution of income is meaningless, because the
economy per se has no income to distribute. Optimal tax policy is thus concerned not
with distribution but with redistribution. Redistribution is just only when it rectifies
the improper holding of wealth and thus never as a means of redistributing labour
income. According to Nozick, ‘taxation of earnings from labour is on a par with forced
labour’ (1974, p. 169).
Kenneth Arrow (1978) has strong doubts about this. He writes:

There are large gains to social integration above and beyond what the individuals and subgroups
could achieve on their own. The owners of scarce personal assets do not have a private use of
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these assets which is considerable, it is only their value in a large system which makes these assets
valuable, hence, there is a surplus created by the existence of society as such which is available for
redistribution’ (Arrow 1978, pp. 278-9).

However, even if taxes are not to be used to redistribute income, there is still the question
of how they should be levied to finance the operations of the minimal state. Second,
Nozick’s analysis does not attempt to find a good social objective function, but rather a
good set of rules for a given society’s operations. The question is how to evaluate social
processes and how to do this independently of the result generated. If a good set of rules
consistently generates outcomes that are disastrous, how can the rules be considered
good? As Sen (1984, p. 312) put it, ‘there is something deeply implausible in the
affirmative answer. Why should it be the case that rules of ownership, etc., should
have such absolute priority...?

How does Nozick’s position relate to the so-called welfare theorems? The first
welfare theorem says—given some pre-conditions; no externalities, perfect competi-
tion, perfect information, rational individuals—that the results of the market mech-
anism are Pareto-efficient, so that the outcomes are not improvable in ways that
would enhance everyone’s utility (enhance someone’s utility without reducing the
utility of anybody else). This result is often taken—rightly or wrongly—as an
argument for minimal state intervention. The market ensures a desirable outcome
in the sense of Pareto efficiency. The structure of argument in the first theorem
differs from that of Nozick’s analysis. If the initial situation and the process—a
perfectly competitive market—are fair, this is enough for Nozick. The third
element—Pareto-efficient allocation—is irrelevant. There is no need for intervention.
The first welfare theorem in turn takes that the outcome is the basis. It is just this
focus on outcomes which distinguishes the other views from that of Nozick. In
welfare economics, a Pareto-improving change means that it is unanimously pre-
ferred. This can lead to quite different conclusions about the role of the government’s
redistributive functions. It may be so when there is a utility interdependence so that
the consumption of the poor enters the utility function of the rich. This leads to an
individual interest in redistribution. It may be a form of social insurance or reflect
paternalist motives. The utility interdependence, or, in other words, externality,
implies that the conditions for welfare theorems do not hold. Figure 2.2a illustrates
this: at the point a in the absence of transfers the rich are much better off than the
poor; now the rich, however, care about the poor, and would be actually better off if
there is a transfer. In Figure2.2a we move from a to b. This would be Pareto-
improving, so that both would be better off. Libertarians such as Nozick would accept
this transfer if it is voluntary and involves no coercion. How can we be sure that there
is a move from a to b? Namely there may be no private transfers at all, or it is too
small. The reason is the well-known problem of free-riding, a possibility that was
clearly expressed by Milton Friedman in his book Capitalism and Freedom: ‘It can be
argued that private charity is insufficient because the benefits from it accrue to people
other than those who make the gifts...we might all of us be willing to contribute to the



27

ypoor

45°

|_‘Irich

Figure 2.2a Utility interdependence

relief of poverty, providing everyone else did. We might not be willing to contribute the
same amount without such assurance’ (p. 191).

How to choose between Pareto-efficient allocations without a utility interdependence?
How to choose the point between b and c¢? One way is to appeal to the notion of ethical
preferences, as in Harsanyi (1955). Such preferences may lead to people supporting
the government pursuing distributional policies which maximize a social welfare func-
tion in which their own interest is only one component. This gives a rationale for the
Bergson-Samuelson social welfare function which expresses social states as a function of
individual utilitiesW = W(u!, ..., u"). Optimal tax theory generally incorporates equity
concerns by taking the object of policy to be the maximization of some Bergson-
Samuelson social welfare functions. This approach has come to be known as welfarism,
after Sen. A central ingredient of welfarism implicit in the social welfare function Wis a
willingness to make interpersonal comparisons. The nature of the interpersonal com-
parison one is willing to make may influence the form of the W.

The next question is: what form should the social function take? A utilitarian social
welfare function takes the form: W = u' + ..., + V. Utilitarianism implies in a two-
person world that the utility of person 1 is a perfect substitute for the utility of person 2.
How can we justify this form? One of the best-known modern defences of the utilitarian
social welfare function was provided by Harsanyi (1955). Following Vickrey (1945),
Harsanyi also made the original position assumption. In this position, the veil of
ignorance prevents anyone from knowing who exactly he or she is going to be. They
start from the position that choice under risky conditions can be described as a
maximization of expected utility. The expected utility theorem itself does not establish
any welfare implications for the so-called von Neumann-Morgenstern utility function.
The Vickrey-Harsanyi argument puts matters in a different perspective. The reasoning
can be understood as a mental experiment in which people are making decisions behind
a veil, and they do not know which of the people 1 to N they will be. On the basis of the
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principle of insufficient reason the individual assigns a probability 1/N to each possible
outcome; after further assumptions, Harsanayi (1955) concludes that in this situation
individuals’ choices will made according to the expected utility, where the utility
function is defined by the von Neumann-Morgenstern utility function.”

A pure or classical utilitarian social welfare function is indifferent to the distribution of
utilities. A natural way to introduce concern about distribution is to make the social welfare
function quasi-concave in individual utilities. One example yielding quite a rich class of

N
social welfare function is the following iso-elastic form: W = ﬁ P (u’)lﬁﬁ , ui>0. This
i=1

gives us the utilitarian case where f = 0 and it is strictly convex where > 0.

Rawls (1971) proposed an alternative form of social welfare criterion to maximize the
well-being of the least advantaged in society. The Rawlsian approach has been taken as
the main alternative to utilitarianism, and this is also true in optimal tax theory. A central
postulate of both the Rawlsian approach and of utilitarianism was referred to as asset
egalitarianism by Arrow (1971). The natural endowments of individuals are treated as
common or collective assets. Natural advantages, superiority in intelligence, or strength
do not in themselves create any claim to greater rewards. The principles of justice are ‘an
agreement to regard the distribution of natural talents as a common asset and to share in
the benefits of the distribution” (Rawls 1971, p. 101). One justification for this position is
that the distribution of personal skills is morally arbitrary. Like Vickrey (1945) and
Harsanyi (1955), Rawls (1971) bases his theory of justice on a similar construction. He
also considers choices made in an initial position in which people have no knowledge of
their social position and preferences. The ‘veil of ignorance’ is assumed to ensure that the
choice of moral principles is impartial or just. Rawls (1971) derives in the original
position the statement for maximin—the distributional formula prioritizing the interest
of the worst-off. The quality of an entire life is at a stake in the original position;
it implies a high degree of risk-aversion. Rawls (1971) argues that probabilities are
ill-defined and should not be used in calculations. He argues that in this situation people
will reveal a very high degree of risk-aversion. Consequently they will be concerned with
the worst possible outcome. Society should organize in such a way that guarantees the best
outcome for the least advantaged. Taxes should be raised to help the poorest, although it is
important to note that Rawls’ theory of justice involves much more than this one
principle. In fact, there is a prior principle which attaches first importance to liberty as
an objective, so that the pursuit of distributional justice takes second place to the require-
ment that ‘each person has an equal right to the most extensive scheme of equal basic
liberties compatible with a similar scheme of liberties for all’ (Rawls 1971, p. 60).

Utilitarianism requires one to be willing to compare changes in utility to evaluate
reforms, whereas maximin requires one to compare levels. Maximizing the utility of the
worst-off person in society is not the original version of Rawlsian thought; it is a kind of

° Here Rawls (1971) makes a mistake when he argues that average utilitarianism assumes risk neutrality
(p. 165). In fact, the degree of risk aversion is taken into account in the utility function.
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welfarist version of Rawls. Arrow (1973) argues that Rawls” formulation of the objective
may be seen as a limiting case of the iso-elastic function. as § tends to infinity. Hence W
takes the form: min;u’ i.e. maximin. Rawls (1974) objects to this interpretation. For him,
it is wrong to suggest that we can ‘shift smoothly from the moral conception to another
simply by varying the parameter (f5)’ (Rawls 1974, p. 664). Rawls (1974. p. 143) suggests
that an important feature of a distributive criterion is that it should serve as a public
principle: ‘citizens generally should be able to understand it and have some confidence
that it is realized’. He claims that the maximin, unlike utilitarianism, satisfies this
criterion of sharpness or transparency. Hence a change in tax policy that benefits the
least advantaged should be easily observable.

Does the assumption of the original position really imply the highly specific, indeed
unique, form—maximin—as argued by Rawls (1971)? It is not at all clear what would be
chosen in that kind of impartial aggregation. Vickrey and Harsanyi arrive at the
utilitarian formula of maximizing the sum of utilities of all precisely from the same
premises. There are also other claimants to a solution, e.g. maximizing an equity-
adjusted sum-total of utilities (Mirrlees 1971). This implies that there may not exist
any perfectly just social arrangement on which impartial agreement would emerge. How
useful is it for the world in which we live to characterize an ideal (transcendental in Sen
2009) state justice? So is a veil of ignorance method really needed? However, as Pogge
(1989) argues, one can accept Rawls’ principles of justice without accepting his rationale
in terms of a social contract.

2.6 The Edgeworth model

Edgeworth (1987) has justly become the basic reference for the original roots of modern
redistribution tax theory. His analysis provides the most natural starting point for our
discussion on income redistribution models because his basic approach has been used in
most subsequent analyses about the theory of optimal income taxation.

Edgeworth (1987) considers the case where income is fixed. In other words, labour
supply is perfectly inelastic. The gross or before-tax income of individual i is denoted by
Zi=1,...,N and the tax paid by T(Z'). Let us assume that all individuals have the same
utility function u(x) increasing and concave in disposable income x (since there is only
one period, disposable income is equal to consumption). Disposable income is pre-tax
earnings minus taxes on earnings, so that x' = z'—T(z'). The government’s problem as
formalized by Edgeworth (1897) chooses the tax function T(z') to maximize the utili-
tarian social welfare function W = Y u(z'—T(z")) subject to revenue constraint
S"T(z') = 0 (pure redistributive taxation). The first-order condition of this problem
yields o/(x') = A.i = 1, ..., N, where A is the multiplier associated to the government’s
revenue constraint. This implies that x' = z'—T(z') is constant across i = 1,..., N
i.e. 100 per cent tax rate. Hence, utilitarianism with fixed labour income and concave
utility (marginal utility ' (z—T')) is decreasing with z — T produces full redistribution of
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incomes. This is what Edgeworth called the principle of minimum sacrifice, or the equal
marginal sacrifice rule. Edgeworth only considered the utilitarian case. The result also
holds for the other social welfare function. The limiting case is the maximin criterion
where the government’s objective is to maximize the utility of the most disadvantaged
person, i.e. to maximize the minimum utility (maximin). This outcome is also very
sensitive to the form of individual utilities. Namely, linear utility implies no taxes at all,"’
while introducing just a bit of concavity leads to full redistribution. The Edgeworth
result, at least to some extent, created the ill-deserved reputation of utilitarianism as a
radical distributive criterion. Sen (1973, p. 16) argues that

maximising the sum of individual utilities is supremely unconcerned with the distribution of that
sum... Interestingly enough, however, not only has utilitarianism been fairly widely used for
distributional judgements, it has—somewhat amazingly—even developed the reputation of being
an egalitarian criterion.

Lerner (1944) in turn extends the Edgeworth result to the situation in which individuals’
utility functions differ and the government cannot observe utility functions (i.e. who has
which utility function). Sen (1973) generalizes Lerner’s result for any concave social
welfare function.

In fact, there is nothing intrinsic to the utilitarian objective which leads to this
outcome in the Edgeworth model. It reflects the set of opportunities which are assumed
to be available. In a two-individual diagram (Figure 2.2b), the utility possibility frontier
becomes symmetric. We could transfer income so that one euro taken from the rich
meant one euro for the poor person. Hence maximizing the sum of their utilities gives
social indifference curves which are straight lines at the 45-degree line. Both have equal
levels of welfare. In this case one is led naturally to the 45-degree line. But we also note
that in this example the maximin gives just the same answer as the utilitarian principle.

It is not perhaps surprising that Edgeworth, as a very conservative economist, had his
own doubts: he wrote, ‘the acme of socialism is thus for a moment sighted; but it is
immediately clouded over by doubts and reservations’ (Edgeworth 1897, p. 104)."" It was
not surprising that these conclusions raised a number of doubts and reservations.
Sidgwick was one of the first to take up the so-called ‘incentive question’, to use modern
terminology. He wrote: ‘it is conceivable that a greater equality in the distribution of
products would lead ultimately to a reduction in the total amount to be distributed in
consequence of a general preference of leisure to the results of labour’ (quoted in
Edgeworth 1925). Following John Stuart Mill, Sidgwick also saw that if ‘a dull equality’
was imposed on liberty and diversity of opinions and tastes, the progress of knowledge
and culture would be threatened. It is interesting to note that the nineteenth-century

10 In the libertarian case we have the same outcome.

' It is of some interest to note that, in their ten-point programme called the Communist Manifesto, and
with hardly any connection to Edgeworth’s result, Marx and Engels put strong progressive income taxation
in second place only to the abolition of private land ownership.
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Figure 2.2b The symmetric utility possibility frontier

utilitarians were ready to sacrifice a welfarist approach, to use the term introduced by
Sen. In fact, Mill and Sidgwick pointed out the importance of incorporating non-utility
information in social judgements.

It is clear that a fully egalitarian result depends on the strong assumption that labour
supply is perfectly inelastic. Starting with Mirrlees (1971), one of the main achievements
of modern optimal tax theory has been to fill the gap which had arisen due to neglect of
the incentive considerations and to derive optimal tax schedules, taking into account the
effects of taxation on labour effort. A key difficulty with Edgeworth’s solution is that the
government cannot observe productivities of individuals (wage rates). It observes
income, which is a function of productivity and effort. Other doubts and reservations
have also received some attention, but clearly not enough.

As mentioned in the introduction, some ethical objections may be entailed in the use
of a utilitarian social welfare objective when, because of different needs for certain
consumption goods, individuals differ in their ability to generate utility. As shown by
Sen (1973), the utilitarian approach cannot easily handle heterogeneity in individual
utility functions. Consumption is no longer necessarily equal across individuals, and is
higher for individuals more able to enjoy consumption. Namely, if individuals have the
same utility functions, equal marginal utilities of all coincide with equal total utilities. Sen
(1973) pointed out that, given the diversity of human beings in generating utility from
consumption, the two may pull in opposite directions. To use an example given by Sen
(1973), suppose two persons of equal productivity differ in the amount of utility they
obtain from a given amount of income. Some are more ‘efficient’ at generating utility
from income than others. If aversion to inequality is high, one would want to redistribute
from those who are more efficient utility-generators to those who are less so. On the
other hand, if aversion to inequality is low, so what matters is the sum of utilities rather
than its distribution, one might want to redistribute from those who are less efficient at
generating utility to the more efficient ones. The analogy would be with education or
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health expenditures (Arrow 1971). Should educational resources be concentrated on
those who are most able to use them, or should they be allocated so that difficult learners
are favoured? Similarly, how should health expenditures be allocated among persons
with afflictions that are more easy versus more difficult to treat?

When individuals have heterogeneous preferences, comparing welfare across popula-
tions becomes conceptually problematic. In terms of the social welfare function, there is
no well-defined comparable measure of real income across individuals when individual
preference orderings are heterogeneous. Over the past several decades, the growing body
of work in social philosophy, welfare economics, and social choice theory has investi-
gated problems of responsibility. A theory of individual responsibility is often connected
with a popular ideal, equality of opportunity. All conceptions of equal opportunity draw
on some distinction between morally justified and unjustified inequalities. The key
starting point of the literature on equality of opportunity is the idea that inequalities
in outcomes can be partitioned into justifiable sources of inequality and unjustifiable (or
illegitimate) sources. Roemer makes the following distinction: ‘separate the influences on
the outcome a person experiences into circumstances and effort: the former are attri-
butes of a person’s environment for which he should not be held responsible, and effort
is the choice variable for which he should be held responsible’ (Roemer 1998, p. 24).
Roemer’s (1998, 2008) contribution relates to an earlier philosophical debate which was
launched by Dworkin (1981a, 1981b), who argued that certain types of preferences
should not be accepted as a legitimate rationale for egalitarian redistribution. For
example, if a person would be very unhappy were he or she unable to drive fast cars,
this should not justify any claim to transfer resources to this person. On the other hand,
if a person was born with low inherent abilities to succeed in the labour market, this
might be a acceptable basis for redistribution.

As pointed out by Kanbur and Wagstaft (2014, p. 4), ‘everything rests on coming to a
separation of legitimate and illegitimate differences for the egalitarian impulse....If
preferences are themselves determined by resources, say parental resources, then a clean
separation may not be possible, certainly empirically and perhaps even conceptually’.

According to Fleurbaey (2008), the concept of responsibility itself suggests different
kinds of reward principles. For example Cohen (1989, p. 914) writes: “We should...
compensate only for those welfare deficits which are not in some way traceable to the
individual’s choices’. Fleurbaey (2008, p. 10) calls this kind of approach a liberal one'
‘because the absence of intervention may be viewed as a hallmark of neutrality toward
different ways to exercising responsibility’. Fleurbaey (2008) also pointed out that this
reward principle can be connected to libertarianism: namely, if the circumstances are the
same, individuals are fully responsible for their differences.

Economics literature on this question has developed in two directions. The liberal
reward principle has been adopted by Fleurbaey (2008), and Fleurbaey and Maniquet

!> Based on writings by Arneson and Cohen.
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(2011) provide one conceptual way of approaching this problem. They consider optimal
income tax models where individuals differ in skills and in preferences for work. The
problem of redistribution becomes complex when pre-tax income inequality is deter-
mined jointly by unequal abilities and incentives in the context of multidimensionality.
(We return to this problem in Chapters 10 and 14.) If one supposes that individuals are
responsible for their own preferences, while they are not responsible for their product-
ivity, the principles of compensation and responsibility suggest that they should be
compensated for differences in their productivity, but should be neither penalized nor
rewarded for differences in their preferences. In other words, their theory develops social
objective criteria that trade off the Equal Preferences Transfer Principle (with the same
preferences, redistribution across unequal skills is desirable) and the Equal Skills Trans-
fer Principle (at a given level of skill, redistribution across different preferences is not
desirable). A trade-off arises because it is impossible to satisfy both principles simultan-
eously (Fleurbaey 1994). Boadway et al (2002) provide a general analysis of this situation
and demonstrate how the tax structure depends on weights placed on different types of
households in the social welfare function. A plausible case is, e.g., where the weight given
to the utility of a hard-working low-skilled worker is higher than that of a lazy high-
skilled agent.

Roemer (1998) and Van de Gaer (1993) propose a compromise between the principle
of compensation and the principle of responsibility. They propose combinations of
the maximin and utilitarian social welfare functions, so that a high-inequality aversion
is applied along the dimension of circumstances, whereas a zero-inequality aversion is
applied in the dimension of responsibility. Applying these principles in practice is not
easy, although some attempts have been made (see Roemer 1998; Roemer et al 2003;
Schokkaert et al 2004; Aaberge and Colombino 2006). We will apply this principle in
Chapter 14 in the context of capital income taxation.

For those who prefer to think of the justification for redistribution as being based on
the inequality of opportunity, differences in preferences may provide a suitable basis for
distinguishing economic rewards but differences in skills, in turn, do not. Following
either the Roemer-Van de Gaer or Fleurbaey-Maniquet approaches, in a society con-
sisting of individuals with the same productivity but different working preferences, there
should be no redistribution. Equality of opportunities would be achieved in such a
society. This point of view raises questions on the nature of preferences. In fact, there
is a very fine dividing line between differences in preferences that are due on the one
hand to physiological characteristics and those due on the other hand to psychological
attitudes to work. It may be argued that both skills and preferences are ‘circumstances of
birth’. Or: how appealing are equality of opportunity principles inherently? The fairness
of redistribution needs to be carefully evaluated: is it justified to redistribute income from
a person who likes to consume expensive goods and is willing to work hard for that
purpose to people who hate working but are also satisfied with the low income resulting
from their choices? This problem has been widely discussed in the literature of social
choice. A low preference for work may mean two different things: taste for leisure and
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difficulty to work. As Banks and Diamond (2010, p. 667) observe, ‘viewing a worker as
lazy (liking leisure) is very different from viewing a worker as having difficulty working
longer, perhaps for physical reasons’.

2.7 Non-welfarism and paternalism

The literature of optimal redistributive taxation has so far mainly concentrated on the
social welfare functions with a non-decreasing function of individual’s utilities. There are
good reasons to suppose that many people have different notions of welfare or distri-
butional justice with regard to redistribution. Society may not always prefer a change
which leaves everyone at least as well-off as they were before that change. For example,
consider a change which has no effect on anyone except the richest individual in this
society, whose wealth or income doubles. No one is worse off (ruling out envy), but it
is not inconceivable that society may judge that the increased inequality in itself makes
the change undesirable. It means that society may have non-Paretian objectives. For
example, Simons (1938) states the ultimate case for tax progressivity in a single
sentence: ‘the case for drastic progression in taxation must be rested on the case
against inequality—on the ethical or aesthetical judgement that the prevailing distri-
bution of wealth and income reveals a degree (and/or kind) of inequality’. Plato in turn
made the following judgement:

We maintain that if a state is to avoid the greatest plague of all—I mean civil war—though civil
integration would be a better term—extreme poverty and wealth must not be allowed to arise
in any section of the citizen body, because both lead to both these disasters. That is why the
legislator must now announce the acceptable limits of wealth and poverty. The lower limit of
poverty must be the value of the holding. The legislator will use the holding as his unit of
measure and allow a man to possess twice, thrice, and up to four times its value (quoted in
Cowell 1977, p. 26).

Hence, according to Plato, no one in society should be more than four times richer than
its poorest member.

Policy recommendations on redistribution, or more generally on taxation, are typic-
ally reached after balancing different considerations. They are not the product of a single
optimization exercise. Hence it is necessary to distinguish outcomes and process.
Outcomes appear in the social welfare function, but process often features in debates
about redistribution or taxation in general. Outcomes can be assessed in different ways.
We may focus only on individual well-being, but this does not necessarily mean
experienced utility. We may adopt welfarism as typical in optimal tax theory. Then
only utility information matters, implying that individuals are the best judges of their
own welfare and their welfare is all that matters, e.g. neither liberty, rights, etc. enter into
considerations, nor do quantities of particular goods consumed. This may miss aspects
of social policy that are, in practice, of some concern, such as merit goods (or bads) such
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as hard drugs, but also such as hours worked. In the standard setting we do not care
whether someone reaches given utility through transfer or through work, but it seems
in practice that many people do. Any such concerns can be called paternalistic. The
notion that individuals may not make the best choices for themselves raises difficult
issues. In fact, individuals may want the government to intervene, to induce behaviour
that is closer to what individuals wish they were doing. Myopia, procrastination,
consumption of addictive goods are examples of behaviour that lead to the so-called
new paternalism and that imply non-welfarist objective functions (see Kanbur, Pirttilé,
and Tuomala 2006).

Much of the attention of non-welfarist approaches has focused on a particular form of
non-welfarism, namely poverty alleviation. Policy discussion on poverty alleviation and
the targeting of social policy often concentrates almost exclusively on income. Little
weight is typically given to issues such as the disutility the poor experience when
working. Indeed, sometimes work requirements are seen in a positive light, as is often
the case with workfare. This is in marked contrast with conventional, utility-based
objectives in optimal income taxation literature. Therefore it is worthwhile to examine
the implications of poverty redistribution policy. Besley and Coate (1992) and Kanbur,
Keen, and Tuomala (1994) start from the fairness principle, that everyone should be
entitled to a minimal level of consumption. This approach resembles well the tone of
much of policy discussion in developing countries, including the MDGs (United Nations
Millennium Development Goals, one being to halve the extreme poverty rate), where
the objective is explicitly to reduce poverty rather than maximize well-being. Similarly,
the discussion regarding cash transfer systems is often couched especially in terms of
poverty alleviation.

The principle of ‘fair equality of opportunity’ is one of three principles of John Rawls’
‘justice as fairness’. Rawls (1971) assessed opportunity in terms of primary goods such as
income, wealth, and so on. As mentioned above, for many years Amartya Sen has been
arguing for the consideration of alternative evaluative bases, notably individual capabil-
ities, defined broadly as the freedom that people have to function in key dimensions. Sen
(1980) took issue with Rawls’ concept of primary goods, arguing that this idea does not
adequately reflect the freedoms that people have to pursue their goals. Sen (1980)
pointed out the heterogeneity in people’s ability to transform primary goods into
freedoms. This critique led to Sen’s (1985) conceptualization of well-being in terms of
primary ‘functionings’—‘what people are able to be and do (rather than in terms of the
means they possess)” (Sen 2000, p. 74). Social welfare may be a function of individual
well-being, but well-being assessed in terms of capabilities may lead to different conclu-
sions. The central element in Sen’s analysis is the concept of well-being. Welfarist
analysis such as classical utilitarianism equates well-being with happiness. This may
often be misleading. Similarly, if we interpret well-being as a utility, we face a number of
problems. In economic theory, utility is often interpreted as a kind of calibration system
which reflects choices. If an individual’s choice between x and y is x, then we say that he
or she derives from x more utility than from y. Even if utilities are well defined, it does
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not necessarily reflect individual well-being. Preferences may have been formed
endogenously, by a process of cognitive dissonance, so that people learn to like what is
available to them (Elster 1982). Neither does equating well-being with utility take into
account the diversity of motivation behind a person’s choice. Sen argues that the right
focus is not on utilities, or commodities, or characteristics—in the sense of Gorman
(1956) and Lancaster (1971)—but rather on something that he calls a person’s capability.
The bike example used by Sen (1982) illustrates. There is a sequence from a commodity
(a bike), to a characteristic (transportation), to a capability to function (the ability to
move), to a utility (pleasure from moving). Sen argues that the third category—that of
capability to function—comes closest to the notion of well-being. Sen defines functioning
as ‘achievements of a person; what he or she manages to do or to be’. He emphasizes that
the capability approach is very flexible: ‘It can be used in many different ways, since an
informational format (base on capabilities) for ethical analysis does not provide a specific
moral formula’ (Sen 1984, p. 27).

We can see a parallel between the above discussion of fair redistribution when
individuals differ in working preferences and Sen’s capability approach. Namely, there
is an important general problem of interpersonal variations in converting incomes into
the actual capabilities of an individual to do this or be that. This could be rephrased to
refer to work preferences in this kind of model. Attempts to allow for heterogeneous
preferences in the population have generally involved arbitrary weights for each type of
utility function featuring in the social welfare function, and therefore no specific result
about the desirable direction of redistribution.

It is typical, as the Mirrlees review did, to start the discussion of a ‘good tax system’ with
the four maxims from Adam Smith’s The Wealth of Nations. The first of these maxims says:
‘(i) The subjects of every state ought to contribute towards the support of the government,
as nearly as possible in proportion to their respective abilities...” (2012, p. 470).

Smith interprets the ‘abilities’ of citizens as their revenue or income. Unlike Smith,
Mill has doubts regarding the principle of taxation according to which taxpayers should
contribute to the government’s revenue in accordance with ability to pay. It was not
obvious to Mill that this principle leads to progressive taxation in the sense of increasing
average tax rate with income. As a general rule, he recommended a proportional tax. But
on the other hand, as explained by Sandmo (2011), Mill recommended that income
below a certain limit (in his case 50 pounds) should be exempt from taxes. In fact, this
tax-exempt area, combined with proportional tax on income above 50 pounds, implies
progressive taxation. In other words, average tax rates are increasing with income. We
could also interpret ‘abilities’ as capabilities.'” This alternative interpretation could lead
us in a different direction in tax policy recommendations. For example, if we take a
capabilities interpretation, the natural tax unit is the individual, rather than the house-
hold or family. How should we modify the public policy rules? For example, how do the

'3 In fact, some tax deductions can be justified in advancing capabilities.
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rules of public provision of private and public goods with optimal taxation change if we
make ‘a fundamental shift in the focus of attention from the means of living to the actual
opportunities a person has’ (Sen 2009, p. 253)? We will come back to these questions
in Chapter 13.

Optimal tax theory and welfare economics in general can be criticized on the basis that
they do not recognize the plurality and diversity of values. Sen (2009) illustrates this by
the ‘three children and a flute’ example, where we have to decide which of three children
should be given the flute: Anne, who can play; Bob, who is poor; or Carla, who made the
flute. There are ‘plural and competing reasons for justice, all of which have claims to
impartiality’ (Sen 2009, p. 12). Hence, Sen argues that ‘theorists of different persuasions,
such as utilitarians, or economic egalitarians, or labour right theorists, no-nonsense
libertarians...almost certainly they would each argue for totally different resolutions’
(Sen 2009, p. 13). It is also the case that theorists may recognize there is some appeal to
different claims. We may have some sympathy both with Bob (who is poor) and with
Carla (who made the flute). It has been common practice in optimal tax theory that the
optimal choice of tax and spending can indeed be parameterized in terms of the degree of
inequality aversion, with the Rawlsian principle (maximin) emerging as a limiting case.
As we mentioned above, Rawls did not accept Arrow’s interpretation to ‘shift smoothly
from the moral conception to another simply by varying the parameter (f3)’; it is also the
case that the different views about the flute cannot be represented by varying one
parameter. It is our aim to extend the optimal income tax model in the spirit of the
flute example, allowing for diversity of objectives (see especially section 2.4). A number
of earlier scholars in the area of public finance were aware of the diversity of social
objectives. For example, Musgrave (1959, p. 5) writes: “There is no simple set of
principles, no uniform rule of normative behaviour that may be applied to the conduct
of public economy. Rather we are confronted with a number of separate, though
interrelated, functions that requires distinct solutions’. Musgrave followed along these
lines analysing each aspect of public finance in terms of those objectives that seemed
most appropriate, such as merit wants, utilities, and aggregate level of activity. There are
also some examples along these lines in modern writings on tax theory, for example
Feldstein (1976) on tax reform and Atkinson (1995). More recently, Weinzierl (2012,
p. 1) provides an explanation for a limited use of tagging in the actual income tax system.
He argues that ‘this puzzle is a symptom of a more fundamental problem. Conventional
theory neglects the diverse normative criteria with which, as extensive evidence has
shown, most people evaluate policy. In particular if the classic principle of Equal Sacrifice
augments the standard utilitarian criterion, optimal tagging is limited’. Weinzierl’s
(2012) approach has its own weaknesses. Namely, it is not obvious how to guarantee
commensurability between two very different ethical frameworks. Utilitarianism is based
on the end-state principle, libertarianism (‘equal sacrifice’)'* not. Rawls (1974) objects to

4 Liam Murphy and Thomas Nagel (2002, p. 28) have argued: ‘If (and only if) that (libertarianism) is the
theory of distributive justice we accept, the principle of equal sacrifice does make sense’.
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this as an example of ‘intuitionist’ ethics—that is, an ambiguous ethical norm that
requires each individual to apply his moral intuition to balance libertarian and utilitarian
views (Rawls 1971, section 1).

2.8 Obstacles to optimal lump-sum taxation

If the government is unconstrained in ability to deploy lump-sum taxes it can move
around the first best utility possibility frontier at will, achieving distributional objectives
and financing public goods. Lump-sum tax has no effect on behaviour at margin. It is
like money taken from the wallet overnight. It does have an intra-marginal effect, but no
substitution effect. It also does not interfere with the necessary conditions for the first
best optimum to correspond to redistribution endowment in the second welfare the-
orem. More specifically, the second welfare theorem says that, under certain assumptions
(the absence of economics of large scale and externalities, and people are rational), every
Pareto-efficient state of affairs could be achieved as a competitive equilibrium with zero
tax on commodities and the appropriate lump-sum tax imposed on each individual,
provided that initial endowments were distributed appropriately. It is not hard in
principle to conceive of lump-sum taxes, e.g. a genuine poll tax would be one, or tax
on age or sex, nearly. But most observed taxes in practice, however, are not lump-sum,
and do distort, i.e. prevent the attainment of some necessary conditions for the first-best
Pareto efficiency. Why do we not observe in real life many lump-sum taxes? As the
examples above suggest, this is something to do with equity."> While there are no
theoretical barriers to lump-sum taxation per se—such as a poll tax, or a tax on sex—
there are therefore presumably some barriers to optimal lump-sum taxation. Indeed
there are: public economics has recognized for a long time that, with asymmetric
information about earnings ability, the government simply cannot finance its activities
without using distorting taxes. Even without redistribution concerns, the inability to fully
cover needed government expenditures with a poll tax that is low enough that everyone
can (and will) pay it implies a need for distorting taxes to raise sufficient revenue, for
public goods and other public expenditure, for example. And moreover, some degree of
concern about income distribution is widely accepted as a government role that affects
both tax-setting and other programmes that require financing.

To see the barriers to optimal lump-sum taxation, we bring this out in a model much
used in optimal income tax literature: namely, the two-type model, where we have two
individuals, 1 and 2. They differ only in ability or skill, described by pre-tax wage n;
(i=1,2) and have identical preferences u = U(x)— (%), where x is consumption, U(x)

!> The community charge (poll tax) introduced by the Thatcher Conservative government in the UK, in
effect from 1989/1990 to 1993, is a good example of this. The tax proved deeply unpopular. Even before the
tax became law in England, the protests quickly became a national issue, with large-scale riots in London and
other big cities in the UK.
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increasing and strictly concave and y is labour supply (y could be interpreted as number
of hours worked by the individual or equally well as being effort), z = ny is before-tax
income, and y (£) is increasing and strictly convex. Further, we assume constant returns
to scale and perfect competition in the production sector. Individual i pays ¢; a lump-sum
tax (i=1, 2), regardless of z and x. t; depends on i, i.e. the government can tell which
individual is which; that is, the tax authority can observe productivity. Hence taxes can
be based on productivity. So x; = z;—t;. By varying ¢; (i=1, 2) the government can
achieve the first best allocation it wants. Which will it choose? It depends on the social
objectives. Suppose a utilitarian social welfare function.

The government maximizes W(u',u?) = u(x))—y(%) +u(®) -y (3) st
x! + x* < z' 4 Z%(linear technology) with respect to x and z. The first order conditions
imply x! = x? and /(2! /n') < /(2% /n?). Because V is strictly convex and preferences
are identical, z! /n' < 22 /n?, i.e. labour supply of type 1 is smaller than that of type 2. The
two have the same level of consumption but the high-ability one works harder, meaning
that u' >u?. Utility is decreasing with n. This is like point a in Figure 2.2c. Mirrlees
(1974) showed in the continuum case that utilitarian first-best has utility decreasing with
n, d—g <0, so long as leisure is normal and u = u(x,z/n). (See proof in appendix 2.2.).
Hence, utilitarianism is consistent with Marx’s dictum from ‘The Critique of the Gotha
Program’: “from each according to his ability, to each according to his needs’.

The high-ability types are naturally upset! This is not a problem if the government
really can observe wage rates. But suppose realistically wage rates are unobserved.
The government knows one of each ability, but not which is which. The first-best
optimum cannot be implemented; high-ability will pretend to be or mimic low-
ability. To prove this we define V(x,z;n) = U(x,%). So V(x,z,n*)>V(x,z,n") (*).
Suppose a quasi-concave social welfare function giving a point like a in Figure 2.2c,
at which u'=V(x',z",n') > V(x*,22,n*) =u®. Then we see from (*),
V(x',z',n*) > V(x* 2%, n') and the high skill type will mimic the low. Hence in
Figure 2.2c the points above the 45-degree line are not incentive-compatible; or, to
put it another way, they violate the self-selection constraint.
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So we have to put up with distorting taxes in practice. The result that the low-skill type
does better than the high one at the optimum is striking and emphasizes the problem of
implementing the first-best optimum when we cannot observe individual types. Hence
self-selection rules out lump-sum taxation other than a poll tax. This implies that we
need to use distorting taxes.

In summary: it must be in the individual’s interests to choose the income-
consumption pair that the government intends. Intended z and x must increase with
ability (skill or productivity). If it is not so, it is better to pretend to be a low-ability type.
This is the essential content of self-selection or incentive compatibility constraint.
Formally for any pair i and j, using their utility functions u(x', y') > u xj,% ).

So we face a constraint additional to technology and endowment: the situation then
known as ‘one of second-best’. Now our opportunities are more limited. We face a trade-
off between equity and efficiency. Then we will typically want to use other tax devices to
redistribute, even though they distort. We may want to introduce distortions/inefficiency
in pursuit of distributional objectives. Note we need to be careful here on the meaning of
‘inefficiency’: the optimum is Pareto-efficient relative to constraints, but violates condi-
tions for the first best Pareto efficient.

Optimal tax theory is concerned with the conditions for taxes that do optimize a social
welfare function given asymmetric information, and how those taxes vary with both
economic circumstances and alternative normative concerns. Distortionary taxation
arises as an optimal form of policy in the world of imperfect information, not imposed
as an exogenous constraint.

The issue of design is fundamental to public economics. We move from what we
would like to achieve to what we can actually implement. Optimal taxation is only one
example; others include regulation, social insurance, public provision (public good,
publicly provided private goods). The government must work with imperfect informa-
tion. Information imposes specific constraints on tax design, as seen above. There are
two main types of information: about individuals—income, expenditure, age, marital
status, etc.—and about transactions—input and output quantities, expenditure by prod-
uct category. There are in turn two key types of information problem—hidden action
(moral hazard), and hidden information (adverse selection).

The central element in optimal tax theory is information. Tax policies apply to the
individual only on the basis of what is known about him or her. We saw above that
when government can’t observe wages, it may not be able to induce individuals to
behave as it would like. It is no longer in the first best world. Neither n nor y is
separately observable, but z=ny, the individual’s income, is. It could be argued that it is
inconsistent to suppose that the government can observe before-tax income and know
the relationship between labour supply and ability, but not be able to base tax on
ability (wage). Atkinson (1982, p. 23) makes an important point when he writes, “The
apparent inconsistency may however be due to the different status of different types of
information. Most importantly, the calculated relation between y and n may be based
on statistical evidence which is not acceptable in the calculation of individual taxes’.
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Atkinson also finds support from Adam Smith, who writes that ‘the quantity to be paid
ought to be clear and plain to the contributor, and to every other person’ (2012,
p. 652).

In the two-person context implementation requires V (x?, 22, n?) > V(x!,z!, n?),1ie. the
self-selection constraint on the high-productivity type, and V(x!,z',n') > V(x?, 2%, n'),
i.e. the self-selection constraint on the low-productivity type. We might expect what is
shown in Figure 2.2d, where the so-called second-best utility possibility frontier ABCD lies
inside that for the first best, except at the no redistribution point.

On the segment AB, the self-selection constraint on the high-productivity type bites.
Here we can find both the maximin and utilitarian solutions; at the interval BC neither
self-selection constraint bites and there is no redistribution here. Competitive equilib-
rium lies between B and C and satisfies both self-selection constraints. Between C and
D the self-selection constraint on the low-productivity type bites. The Figure suggests an
interesting case in which the self-selection constraint on the high-ability type bites. On
the AB segment, redistribution is from high type to low type. The optimal tax literature
has focused on this case. This is an important point to note, since the Rawlsian position
is often seen as very egalitarian—namely, maximizing the position of the least well-off
may be consistent with quite wide inequalities. For example, we could justify cutting the
tax of top income earners if that yields more revenue to redistribute to the poor. Rawls
himself (as many others) believed that his position is ‘strongly egalitarian’ (p.76). Okun
(1975), in his book Equality and Efficiency, contrasts Rawls with Friedman. According to
Okun (1975), Friedman gives priority to efficiency and Rawls in turn to equality. As we
see in Figure 2.2d, this is not quite right. From Figure 2.2d we see that the Rawlsian or
maximin point A does not coincide with that for utilitarian, and neither coincides with
the 45-degree line. The points from B to A are Pareto-efficient. But the points from A to
E on the 45-degree line are Pareto-inefficient, making both worse off.
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2.9 Pareto-efficient income taxation
in the two-person case

To make things simpler, we consider the discrete-type model with individuals of two skill
levels or abilities and government facing the self-selection constraint. Within these
models the seminal contributions are Guesnerie and Seade (1982), Stern (1982), and
Stiglitz (1982). Stern (1982) and Stiglitz (1982) focused on a model with two types of
individuals. The appeal in using this approach is the simplicity of analytics and, more
importantly, easily interpretable results. At the heart of the non-linear income tax
analysis are the self-selection constraints or the incentive compatibility constraints
restricting redistributive policy. Perhaps the most prominent advantage in this approach
is its capability to address the incentive issue explicitly through analysis of the self-
selection constraint. The advantage of the two-type model or, more generally, the
discrete model is to clarify the mimicking issues—to prevent more able from mimicking
less able—behind taxation that were not completely transparent in the continuous
model, where they were expressed in terms of differential equations. However, some
caution is in order. The two-type model is too simple to say something useful on the
issue of progressivity. As we shall see in Chapters 12 and 13, it is useful as an ingredient
when we analyse supplementary instruments to income taxation.

There are two individuals, 1 and 2. They differ only in productivity or ability,
described by pre-tax wage n’ (i=1.2) and n* > n'. They have identical preferences with
respect to consumption and income. The information structure is such that the govern-
ment only knows the statistical distribution of people, but does not have information on
who is who. The government is assumed to design a menu of net and gross incomes (x,z)
implicitly defining the tax schedule (T=z—x) and letting the taxpayers self-select income
points by choosing their labour supply and, hence, income (for fixed wage rates, n).
What are characterizations of the Pareto-efficient structure when the self-selection
constraint bites on high ability? The tax policy is determined subject to the government
budget constraint and the self-selection constraint that no type of individual should choose
the income point intended for the other type. It means that the binding constraint is that
the skilled type should not mimic the unskilled. As seen in Figure 2.2e, both ‘(x,z)
contracts’ lie on the same indifference curve for the type 2s, and type 2’s contract has
more consumption, x, and more gross income, z. The utility can now be expressed as a
function of disposable income and the gross income, which for a fixed wage rate can be
taken as a measure of the labour supply. Since for a given skill level utility U(x, z/n) =
V(x,z,n) is increasing in x and decreasing in z, the indifference curves are upward-
sloping. Higher utility levels correspond to lower z or higher x. Hence the indifference
curve corresponds to a higher utility level as we move to the north-west in the (x,z) plane.
Assumption B of Mirrlees (1971) and the Agent Monotonicity assumption (AM) of Seade
(1982) imply that indifference curves in consumption-gross income space become flatter



43

Sl=1

(21 ,X1) (Z2,X2)

45°

Figure 2.2e The two-type model and marginal tax rates

the higher an individual’s wage rate, which in turn ensures that both consumption and
gross earnings increase with the wage rate. Hence we do not need an incentive compati-
bility constraint for the type 1s. In other words, low-productivity workers strictly prefer
their allocation.

It is useful to illustrate the marginal tax structure geometrically in the following figures
2e, f, and g (see formalities in appendix 2.3). First, we have to ask: can it be optimal to
‘pool’ (offer single (x.z)-pair) or is it always optimal to separate? Stiglitz (1982) shows
that in the two-person case, it is always optimal to separate (see proof in appendix 2.3).
Note, however, this is a rather special case. It is no longer true in the three-person case.

We have two results on marginal tax rates:

(i) No distortion at the top, i.e. the marginal tax rate (MTR) of the type 2s (high-
productivity workers) is zero: MTR? = 0 (point b in Figure 2.2e and 2.2f). To see this
suppose MTR”>0. Then we replace (x?,2%) by b in Figure 2.2e. This leaves the
indifference curves I' and I unchanged but increases revenue. Note that generally
this is just Pareto-efficient. Even with the maximin case we still want MTR® = 0.

(ii) The marginal tax rate of the type 1s (low-productivity workers) is positive: MTR' > 0.
We cannot have MTR! = 0; if we could we would have both MTRs =0 and be
looking at a first-best situation, so the self-selection constraint on the high-skilled
one would not be binding. So suppose MTR'<0 (a point on the left from (x!,z')),
then replace (x'*,z'*) by (x!,z') in which MTR is positive. This move raises more
revenue from type 1.

Intuitively, the use of distortionary taxation allows the government to relax the self-
selection constraint on type 2s in the following way. Let’s start with the lump-sum
allocation where the self-selection constraint just binds with lump-sum taxes (in
Figure 2.2g points a'and a°). In those points it is possible to achieve incentive
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Figure 2.2g The two-type model and marginal tax rates

compatibility, while not distorting the choice of the type 1s as in Figure2.2g. In
Figure 2.2g we pass the type 2s” indifference curve through a point a' at which the slope
of the type 15 indifference curve is 1, i.e. the marginal tax rate is zero. Yet this allocation
(a'and a®) is not optimal. Since the opportunity cost of additional income is higher for
type 1s than type 2s (reflecting the higher labour supply required to generate a given
income), distorting income slightly downwards for type 1s (from Figure 2.2g, by moving a
very small distance leftwards along the type 1 indifference curve) by imposing a positive
marginal tax rate, a point b', but reducing their after-tax income so their utility does not
change, makes the mimicking individual worse off. Moreover, this also leaves unchanged



45

revenue from type 1s. This reform relaxes the incentive compatibility constraint, making
it possible to shift the indifference curve of type 2s and hence allowing an increase in tax
revenue from them. This is possible because we can increase 72, or decrease x, or both.
With help from an increase of revenue from the type 2s we can increase x and/or reduce
z of the type 1s. And consequently, their utility increases. Hence we can increase the
extent of redistribution from the type 2s to the type 1s with such a change. As shown
in Figure 2.2g, we can continue to move leftwards along the indifference curve I' and
pushing down the indifference curve I°. We can continue this until the marginal gain of
redistribution is zero—in Figure 2.2g, point b’,

Optimal allocation can be implemented by many tax structures. In the optimum:
x*>xl, 22 >2 VES VL T(2%) > T(Z') but %ﬁz) > (<) %ﬁl) Hence a tax system can be
progressive or regressive.

The principle—the incentive compatibility or self-selection constraint is relaxed and
redistribution can be pushed further—can be extended to more than two types.
Guesnerie and Seade (1982)'° introduced the so-called chain property and considered
an arbitrary, but finite, number of types. In order to push further redistribution from
higher to lower productivity workers, the income of all but the highest productive worker
must be distorted downwards. Let’s look at the case for more than two skill types:
n’ >n*>n'.

An optimal tax solution can have the following properties. Figure A2.2 (in appendix
2.3) illustrates the case in which individuals are fully separated by skill type. The
incentive constraint may be binding on the next lowest type only. The lowest skill
types may not work. The equilibrium may be partial pooling or bunching as in
Figure A2.3 (in appendix 2.3). It may be optimal that one or more skill types at the
bottom are not working. They are bunched and receive the same consumption x with
gross income z=0 as in Figure A2.3 (in appendix 2.3). In all these cases of multiple skill
types, the marginal tax rate is zero at the top. Marginal tax rates for i = 1. 2 are between
0 and 1. Optimal allocation satisfies: x' >x™1, z' >z, VI > V7, T(Z') > T(z"). Again,
the tax system can be progressive or regressive.

The lesson we take from this simple model is that distortionary taxation arises as an
optimal form of policy in the world of imperfect information, not imposed as an
exogenous constraint. This approach has not been without its critics. Piketty and Saez
(2013. p. 15) argue

that informational concerns and observability is not the overwhelming reason for basing taxes
and transfers almost exclusively on income....It seems more fruitful practically to assume
instead exogenously that the government can only use a limited set of tax tools, precisely
those that are used in practice, and consider the optimum within the set of real tax systems
actually used.

16 See also Weymark (1986) and Simula (2010), who further developed the discrete model in the
quasi-linear case.
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Endogenous wages: In the basic optimal income tax model, labour supplied by workers
of different skills is a perfect substitute, so relative wage rates are constant. If labour
supplies are imperfect substitutes, relative wages vary inversely with relative labour
supplies, following classical general equilibrium modelling. The consequence, as shown
by Stern (1982) and Stiglitz (1982), is that the tax system should encourage labour supply
of high-skilled workers. In this two-type model (type 2s are higher skilled than type 1s),

Wl
w2
of y'/y%, so imposing a negative marginal income tax rate on the high-skilled will
redistribute indirectly to the low-skilled and improve welfare (see appendix 2.3). This
does not necessarily mean that the average tax rate should be reduced. Namely, if leisure
is a normal good, the income effect of higher tax payments will likely also encourage

high-skilled labour supply.

the relative wage rate of type %, determined on the market, is a decreasing function

APPENDIX 2.1 TOTAL REVENUE AS % OF GDP IN OECD COUNTRIES

Table A2.1 Total revenue as % of GDP

Year 1965 1975 1985 1995 2005 2013
Country

Australia 20.6 25.4 27.7 28.2 29.9 .
Austria 33.6 36.4 40.5 41 40.8 42.5
Belgium 30.6 38.8 43.5 42.8 43.4 44.6
Canada 25.2 314 31.9 34.9 32.3 30.6
Chile . . . 18.4 20.7 20.2
Czech Republic .. . . 349 345 34.1
Denmark 29.5 37.8 45.4 48 49.5 48.6
Estonia . . . 36.2 30.4 31.8
Finland 30 36.1 39.1 445 421 44
France 33.6 34.9 41.9 419 42.8 45
Germany 31.6 34.3 36.1 36.2 33.9 36.7
Greece 17 18.6 24.4 27.6 31.3 33.5
Hungary . . . 41 36.8 38.9
Iceland 25.5 29.2 27.4 30.4 39.4 35.5
Ireland 24.5 27.9 33.7 31.8 29.5 28.3
Israel .. . . 35.2 34.3 30.5
Italy 24.7 24.5 325 38.6 39.1 42.6
Jap