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EXECUTIVE SUMMARY

The study of tax reform is best approached by examining the economic
consequences of different tax structures on the levels of lifetime well-being
for all people in the economy. Given some view of how the aggregate well-
being of society depends on the distribution of well-being among different
individuals, this can then become a basis for choosing which tax policy to
pursue.

This is the starting point of the ‘optimal tax theory’ approach to tax policy
and it is also the approach taken in this chapter. The traditional debate over
the tax base—what it is that we should tax—has been focused on whether to
tax total income or total expenditure. We argue that a better question is how
to tax income from capital, on the assumption that there will continue to be
some annual ‘progressive’ taxation of earnings in which the share of earnings
taken in tax increases as earnings increase.

We focus on three questions:

� How should annual capital income be taxed: not at all, at a flat rate (as in
the Nordic dual income tax), at a rate related to the marginal tax rate on
earnings, or by taxing all income at the same rates?

� Should net payments into savings vehicles be deductible from earnings
for tax purposes?

� Is it worth considering a more complex tax structure, and more par-
ticularly tax rates on earnings that depend on the age of the taxpayer?
Would greater use of age-dependent rules in capital income taxation also
be worthwhile?

Widely recognized optimal tax theory results suggest that capital income
should not be taxed, to avoid distorting people’s decisions between consum-
ing immediately and saving to finance consumption in the future. But we
argue on grounds both of theory and of empirical evidence that there should
still be some role for taxing capital income.

Two key findings lie behind this conclusion:

� First, people with high earnings capacity tend to be more willing and
more able to smooth consumption over their lifetime by saving than
those with low earnings capacity.

� Second, people with different earnings capabilities tend to have different
earnings profiles and consumption needs over their life-cycle. Perhaps
more importantly, people in early or mid-life are uncertain about their
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earnings prospects and the amount of such uncertainty faced most likely
differs by earnings capability.

The conclusion that capital income should be taxed does not, however, mean
that the tax base should simply be total income, that is, the sum of labour
income and capital income. We lean towards relating marginal tax rates on
capital and labour incomes to each other in some way (as in the US), as
opposed to the Nordic dual income tax where there is a universal flat rate
of tax on capital income.

We also argue that age-dependent taxes are attractive for two reasons: first,
they take account of the fact that the distribution of people’s circumstances
differs at different ages, and second, they allow tax policy to target individ-
uals with different expectations of the future. The gains from age-dependent
labour income taxes may not be trivial and, in addition, there may be a case
for varying by age the amount of capital income people can receive without
paying tax. A detailed analysis would, however, be needed to explore how
substantial the gains might be, and to assess the transition costs of moving to
such a system.

Since the Meade Report (Meade, 1978) there have been developments
both in the theoretical debate on optimal taxation and in the availability
of empirical evidence on the behaviour of individuals and the economic
environments they face. Our chapter reflects these developments and there is
no doubt that the evidence available for policy makers is considerably more
substantial than it was thirty years ago. But certain issues warrant further
research in terms of both the theory of optimal tax design and empirical evi-
dence on the determinants of individuals’ lifetime earnings profiles and work,
consumption and saving decisions. Other chapters in this volume address
the issues of gifts and inheritances and the presence of households and not
just individuals who live alone. While related, these are not dealt with in our
analysis.

6.1. INTRODUCTION

Chapter 2 of the Meade Report, ‘The Characteristics of a Good Tax Structure’,
is divided into six sections: Incentives and economic efficiency, Distributional
effects, International aspects, Simplicity and costs of administration and
compliance, Flexibility and stability, and Transitional problems. To consider
direct taxation in the UK, the Meade Committee examined each of these
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issues separately and then combined the insights into a policy recommenda-
tion. It seems to us, as it seemed to Alfred Marshall, that this is an appropriate
way to proceed.1 While the capacity of computers to find equilibrium in
complex models has grown apace since the Meade Report, the models avail-
able for analysis, like much of the underlying theory, are still quite limited
and still too far from reality for us to proceed in any other fashion than that
followed by the Meade Committee. Whilst citing some simulations, this essay
focuses on theoretical findings with regard to the tax base.2

The traditional starting place for a study of tax reform, such as the Meade
Report, is a definition of an ideal tax base, one that reflects both horizontal
equity (treating equals equally) and vertical equity (those with larger ideal
tax bases pay larger taxes). This ideal tax base is then adjusted in light of the
issues raised by the other five areas of concern identified in chapter 2 of the
Report.3

Since the mid-1960s, there has been a great deal of analysis that considers
both equity and efficiency in a single model, rather than discussing them
separately. These studies analyse the maximization of a social welfare function
that is defined in terms of individual utilities.4 Equity issues are incorporated
by having a heterogeneous population in the model rather than a single
representative agent.5 After arguing briefly in Section 6.2 (and further in
Section 6.8.4) that an initial choice of an ideal tax base drawn from an asserted
concept of fairness is not a good starting place for policy analysis, the primary

1 ‘. . . it [is] necessary for man with his limited powers to go step by step; breaking up a complex
question, studying one bit at a time, and at last combining his partial solutions into a more or less
complete solution of the whole riddle . . . The more the issue is thus narrowed, the more exactly
can it be handled: but also the less closely does it correspond to real life. Each exact and firm
handling of a narrow issue, however, helps towards treating broader issues, in which that narrow
issue is contained, more exactly than would otherwise have been possible. With each step . . . exact
discussions can be made less abstract, realistic discussions can be made less inexact than was possible
at an earlier stage.’ Marshall (1948), 366.

2 For a recent optimal tax calculation and discussion of accomplishments and difficulties, see
Judd and Su (2005).

3 Dedicated taxes for particular expenditures are a common feature of advanced countries (par-
ticularly in the context of social insurance) and can play an important political role. And there
may be a direct normative gain from doing this in some circumstances. This chapter considers only
individual (not corporate) taxation for general revenues.

4 Some studies consider properties of taxes that result in individual utilities such that it is not
possible to make everyone better-off, given the set of allowable taxes. The set of such utilities is
referred to as the second-best Pareto frontier.

5 The standard basic model treats administrative costs of different taxes as zero or (implicitly)
infinite and ignores tax evasion. See, for example, the textbooks by Myles (1995); Salanié (2003);
Tresch (2002); Tuomala (1990); although there are articles that address administrative costs and
evasion. There has not been integration with macro issues incorporating, for example, built-in
stabilizers (Auerbach and Feenberg (2000)) nor has the incorporation of international issues (trade,
investment, migration) included the macro dimensions of those issues.
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purpose of this chapter is to review the optimal taxation literature and draw
inferences for policy that sets the tax base.6

Section 6.3 considers lessons from the optimal tax literature with regard to
the taxation of income from capital in the presence of taxation of earnings.
Section 6.4 considers the related issue of the tax treatment of saving. A
succession of papers has shown that under certain conditions the optimal tax
schedule should not include taxes on capital. This has led some analysts to
favour taxing labour income but not capital income or taxing consumption
by taxing labour income minus net saving. The analysis discusses both single
cohort versions of this result (based on the Atkinson–Stiglitz (1976) theorem)
and the infinite horizon result of Chamley (1986) and Judd (1985), the former
addressing the problem from the perspective of decisions over the lifetime of
a single generation, and the latter looking at an economy of multiple gener-
ations. In both cases, however, the required conditions for the optimality of
zero taxation of capital income are argued to be too restrictive and the finding
of no role for capital taxation is therefore considered not robust enough
for policy purposes. Hence there should be some role for including capital
income as a part of the tax base. However, the conclusion that capital income
should be taxed does not lead to the conclusion that the tax base should be
total income, the sum of labour income and capital income. At present, the
literature has only a little to say about how to combine the two sources of
income to determine taxes.

In Sections 6.3 and 6.4, the rate of return is assumed to be fixed and
known. Section 6.5 examines some issues when there are alternative invest-
ment opportunities with safe and risky rates of return. Section 6.6 discusses
age-dependent taxes (for example, different taxation of earnings for workers
of different ages). Section 6.7 examines some implications of recognizing
diversity in individual saving behaviour. Section 6.8 touches on a number
of issues including a further discussion of the use of a social welfare func-
tion (6.8.1), government commitment (6.8.2), some modelling assumptions
(6.8.3), and horizontal equity (6.8.4). Section 6.9 presents some empirical
underpinnings for two key elements in determining the desirable taxation of
capital income—differences in savings propensities and the shape of earnings

6 In terms of the chapter 2 topics of the Meade Report, we do not consider administrative costs
(ignoring them for given tax bases), international aspects (analysing closed-economy models), nor
the use of taxes as part of discretionary fiscal policy for macroeconomic stabilization. Oddly, the
Meade Report ignores built-in stabilizers, which seem to us to matter. Other chapters in this volume
contain discussions of issues not considered here, including tax rates, the presence of families, some
administrative issues, and corporate taxation. For some administrative issues in a consumption tax,
see Bankman and Schler (2007).
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(and uncertainty about earnings) over the lifetime. Section 6.10 sums up and
concludes.

This chapter leaves to Chapters 2 and 8, respectively, discussion of the
provision for the very poor and concern about inheritances. It also leaves
to Chapter 2 discussion of taxation that recognizes the existence of families.
And the chapter assumes that annual measurement of wealth is not available
and so considers annual capital income taxation instead.7 While the Meade
Report was part of a tradition contrasting taxation of annual income with
taxation of annual expenditures, the Report’s inclusion of annual taxation
of wealth along with taxation of expenditures in its policy recommendation
represented a departure from previous debates based on choosing between
either income or expenditure taxation. This chapter shares the Meade Report
framing of the potential simultaneous use of several tax bases and focuses on
three questions:

� If there is annual non-linear (progressive) taxation of earnings, how
should annual capital income be taxed—not at all, linearly (flat rate, as
in the Nordic dual income tax8), by relating the marginal tax rates on
capital and labour incomes to each other (as in the US9), or by taxing all
income the same?

� If there is annual non-linear taxation of earnings, should there be a
deduction for net active saving?10

� If there is annual non-linear taxation of earnings, is it worth having a
more complex tax structure, particularly age-dependent tax rates? Would
greater use of age-dependent rules in capital income taxation be worth-
while?

The chapter reaches the conclusions that neither zero taxation of capital
income nor taxing all income the same are good policy conclusions. The
chapter leans toward relating marginal tax rates on capital and labour

7 While the values of some types of wealth are readily measurable, others are not. Of course the
same is true for accruing capital income. In practice, this is addressed by taxing realized incomes.
Such taxation could be, but is not, adjusted to offset the difference between accrual and realization
taxation. We are not aware of a literature exploring the relative advantages of wealth and capital
income taxation (with the latter supplemented by wealth taxation at death) as part of optimal
taxation. Our conjecture is that capital income taxation could do better, but that is just a conjecture
awaiting analysis.

8 On the Nordic dual tax, see Sørensen (2001, 2005).
9 In the US, the rate of tax on capital gains and dividends, generally 15%, is lowered for

individuals whose marginal tax rate is 15% or less. In the past, half of capital gains were included in
taxable income, also resulting in a marginal rate that varied with overall taxable income.

10 Active saving is defined as saving made directly from earnings, i.e. not including ‘passive
saving’—the increase in account values due to interest, capital gains, or dividend payments. Thus
earnings minus net active saving equals income minus net savings.



554 James Banks and Peter Diamond

incomes to each other as opposed to the Nordic dual tax. In parallel, the
chapter reaches the conclusion that there should not be a full deduction for all
of net saving. And the chapter concludes that age-dependent tax rates seem
to offer enough advantages to justify the added complexity, although more
research is needed to support this conclusion.

6.2. HORIZONTAL EQUITY AND THE CHOICE OF TAX BASE

Going back at least to Adam Smith, economists have asserted what the base
for taxation should be (along with the degree of progressivity, given the
chosen tax base).11,12 The Meade Report states:

No doubt, if Mr Smith and Mr Brown have the same ‘taxable capacity’, they should
bear the same tax burden, and if Mr Smith’s taxable capacity is greater than Mr
Brown’s, Mr Smith should bear the greater tax burden. But on examination ‘taxable
capacity’ always turns out to be very difficult to define and to be a matter on which
opinions will differ rather widely. [Page 14.]

This is a definition of an ideal tax base, in the sense that it is underpinned by
a direct view or argument about what is ideal. But it still relies on a further
definition of taxable capacity, and, reflecting the acknowledged difficulty
in defining taxable capacity, the Report goes on to ask: ‘Is it similarity of
opportunity or similarity of outcome which is relevant?’ and ‘Should dif-
ferences in needs or tastes be considered in comparing taxable capacities?’13

Historically, the debate over the appropriate base for annual taxation has

11 ‘The subjects of every state ought to contribute towards the support of the government, as
nearly as possible, in proportion to their respective abilities; that is in proportion to the revenue
which they respectively enjoy under the protection of the state.’ Smith (1937), 777.

12 Historically there have been two different approaches to an ideal tax base—one drawn from
ability to pay and one drawn from the benefits received from government spending. Discussion
of the pattern of benefits received from government spending programmes that affect the entire
population did not achieve any consensus on its distributional significance and has disappeared
from discussion of an ideal tax base. For example, it is hard to see how to allocate the benefit of
military spending by income level in a way that is not too arbitrary to be useful. For historical
discussion, see Musgrave (1959).

13 The Meade Report is not the only examination of taxation that concludes that taxable capacity
is hard to define in a way to compel wide acceptance, as is needed for the role as an agreed-
on normative basis. For example, Vickrey (1947) writes: ‘In a strict sense, “ability to pay” is not
a quantity susceptible of measurement or even of unequivocal definition. More often than not,
ability to pay and the equivalent terms “faculty” and “capacity to pay” have served as catch-phrases,
identified by various writers through verbal legerdemain with their own pet concrete measure to the
exclusion of other possible measures. Ability to pay thus often becomes a tautological smoke screen
behind which the writer conceals his own prejudices’ (footnote omitted, pages 3–4).



The Base for Direct Taxation 555

been an argument between two approaches. One is that total (Haig–Simons)
income14 is the best measure of ability to pay and therefore horizontal equity
calls for Haig–Simons income as the tax base. The other, argued particularly
in Kaldor (1955), is that annual consumption is the best measure of ability
to pay and therefore horizontal equity calls for consumption as the tax base.
This latter view is generally supported by the further argument that it is better
to tax people on what they take from the economy (consumption) than a
measure of what they provide (income).

We agree with the Meade Report that ‘ “taxable capacity” always turns out
to be very difficult to define and to be a matter on which opinions will differ
rather widely’. We conclude that the consideration of an ideal tax base lends
itself to too many concerns and conflicting answers to be viewed as a good
starting point for the consideration of taxation. An alternative start is by
examining the economic equilibria that occur with different tax structures.15

That is, for any tax structure (assuming it generates enough revenue to cover
government expenditures), there is an economic equilibrium, and that equi-
librium will result in particular levels of lifetime well-being for all the people
in the economy. Given a social welfare function relating aggregate benefit
to the distribution of individual lifetime utilities, these lifetime utilities can
therefore become the basis for evaluating the normative properties of the
various alternative equilibria. This is the starting place of an optimal tax
approach to tax policy. Thus, optimal tax theory is based on a consequential
philosophy. For each tax structure it describes the economic equilibrium, and
thus the utility levels of the different economic agents. Then it asks which of
these equilibria offers the utility levels judged best by a social welfare function
(an increasing function of individual utilities, which thereby incorporates
concern about distribution in terms of utilities, not incomes).

With an optimal tax approach, some aspects of horizontal equity can be
addressed by viewing horizontal equity arguments as providing limitations
on the set of allowable tax policies, as has been argued by Atkinson and
Stiglitz (1980). This chapter accepts the view that tax tools should be limited

14 Haig–Simons income is labour income plus accrued capital income—Haig (1921), Simons
(1938). Shaviro (2002) notes that, ‘the spirit in which this hypothetical measure [relevant to dis-
tributive justice] is discussed (or, rather, deliberately not discussed) was well illustrated by Henry
Simons (1938, 31), when he argued that attempts to poke too far behind the supposed objectivity
of an income definition “lead directly back into the utter darkness of “ability” or “faculty” or, as it
were, into a rambling, uncharted course pointed only by fickle sentiments” ’.

15 Traditionally, economics has been consequentialist in this sense, as shown, for example, by
the centrality of the Fundamental Welfare Theorem, examining conditions under which there is
equivalence between competitive equilibrium and Pareto optimality. A Pareto optimal allocation is
one from which it is not possible to increase the utility of one household without decreasing utility
for another.
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by such equity considerations and that policies should be restricted to ones
that are uniform over their stated tax base, that is, tax systems in which those
with equal circumstances in the relevant dimensions are treated equally.16

Tax tools should also reflect administrative and political feasibility. One
would need a great deal of faith in the political process not to want some
protections against arbitrary tax assessments under the guise of ‘better
taxation’. A complication in structuring protections lies in the definition of
arbitrary. If one actually can increase social welfare by drawing distinctions
between individuals, are the distinctions still arbitrary? A concern with
actual and possible motivations in the political process should lie behind
restrictions on tax policies, and the concept of horizontal equity is likely to
be very helpful in addressing this issue, without necessarily being the starting
place for tax analysis.

Although much has been learned about earnings taxation in one-period
models since the pioneering work in Mirrlees (1971), one-period models
lack an intertemporal dimension suitable for considering the relative tax
treatment of capital and labour incomes. When one moves to intertemporal
settings a source of concern about the formulation of the objective function
individuals are assumed to maximize arises to the extent that some people
may not exhibit time consistency in their behaviour.17 Since this issue is
indeed central to the analysis of the relative taxation of capital and labour
incomes, the chapter returns to it in Section 6.7, after first exploring impli-
cations of models with fully rational agents. For now, the chapter simply
proceeds with preferences that are assumed to be fully rational and time-
consistent. This approach is based on the idea that a good starting place for
policy is the policy for fully rational agents, a policy that can then be adjusted
in recognition of the inadequacy of the assumption that all individuals show
fully rational behaviour. For example, in considering the taxation of capital
income, the chapter first asks how that should be done in an economy with
only fully rational agents and then asks (in Section 6.7) about adjustment

16 The condition of uniform taxation given the base rules out randomized taxation, which, under
some circumstances, can raise social welfare. Nevertheless, randomized auditing of returns does not
seem unfair to us or, apparently, to the public as long as the probabilities are suitably selected and
the audits are not unduly unpleasant.

17 Time consistency is the property of making the same decision when given the same choices
under the same circumstances at different times. Time inconsistency occurs when different choices
are made even though the circumstances are the same. Analyses with time-inconsistent quasi-
hyperbolic preferences and with the simple assumption that some people do no saving at all do
not reach the same conclusions as the usual full rationality model where individuals are consistent
in their desire to borrow and save in anticipation of future events. A similar issue of the appropriate
objective function for social evaluation arises if the analyst is concerned that individuals discount
the future excessively even if they are time-consistent.
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in recognition that some fraction of agents do not appear to save enough
for their own good and others accumulate vast sums, not aimed at later
consumption. Even the first step, with fully rational agents, is complex given
the many relevant aspects of the economic environment, which are modelled
separately in optimal tax analyses because of the difficulty in making infer-
ences if the model has many complications at the same time.

The focus in this chapter is on the relative taxation of labour and capital
incomes, not the relative merits of taxing total (Haig–Simons) income and
taxing consumption, as has commonly been the focus of analyses.18 In the
end, the Meade Report effectively did the same—the Report closes with a
section entitled ‘ULTIMATE OBJECTIVES’:

We believe that the combination of a new Beveridge scheme (to set an acceptable
floor to the standard of living of all citizens), of a progressive expenditure tax regime
(to combine encouragement to enterprise with the taxation of high levels of personal
consumption), and of a system of progressive taxation on wealth with some discrim-
ination against inherited wealth, presents a set of final objectives for the structure
of direct taxation in the United Kingdom that might command a wide consensus of
political approval and which could be approached by a series of piecemeal tax changes
over the coming decade. [Page 518.]

Thus with a tax on expenditures and a tax on wealth, the Meade Report
did not keep a simple measure of taxable capacity as the basis for tax-
ation, although it argued that wealth and consumption were both rele-
vant for measuring taxable capacity. The chapter discusses equity further in
Section 6.8.4.

6.3. OPTIMAL TAXATION OF CAPITAL AND LABOUR INCOME

Optimal tax theory uses simple general models and calculated examples to
draw inferences about how taxes should be set in order to strike a balance
between equity and efficiency concerns. Different weights on the concern
for equity naturally lead to different taxes.19 So the theory is designed to
show a relationship between normative concerns and tax bases and rates. The
approach is to consider economic equilibria under different tax structures
and to examine which tax structure gives an equilibrium with the highest

18 See, for example, Aaron, Burman, and Steuerle (2007); Bradford (1986); Pechman (1980).
19 Formally, differing concerns about equity are incorporated by the choice of a particular car-

dinalization of ordinal preferences and the degree to which the social evaluation of an individual’s
utility varies with the individual’s level of utility.
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social evaluation of the lifetime utilities of the participants in the econ-
omy. The specific optimal taxes from any particular model are not meant
to be taken literally, but insights from the modelling, when combined with
insights from other sources, can help lead to better taxes. That is, just as
the Meade Report had multiple concerns beyond its concern with taxable
capacity, so too, the optimal tax approach is a starting place, to be combined
with concerns that are not in the formal modelling. One additional concern
of particular relevance is the complexity of the tax structure. A desire to
avoid complexity comes from seeking simplicity in the tasks of taxpayers, tax
collectors, and tax-setting legislatures. There are many papers that analyse
optimal taxes; and they differ in many ways. This chapter is not a survey
of methods and model results, but a selective drawing of some key policy
inferences from the literature.

In each year, there are taxpayers with labour income and taxpayers with
capital income and taxpayers with both. Apart from previously deferred com-
pensation, labour income comes from time spent working during the year.
Earnings are also influenced by earlier decisions about education, on-the-job
training, job location, and job history. Capital income within the year comes
primarily as a result of the previous accumulation of assets and liabilities
on which capital income is earned and paid. Saving and portfolio decisions
during the year are influenced by anticipated taxes in future years. Anticipated
future taxes have some relevance for earnings as well, with future earnings
being a substitute for current earnings in financing lifetime consumption.
Focus on taxation in a single year, without consideration of both earlier
and later years, is thus incomplete. This incompleteness is more significant
for consideration of taxes on capital income than on labour income. This
distinction between the roles of the two types of income on a lifetime basis is
the basis for consideration of intertemporal models, even when considering
taxation levied on an annual basis.20

Taking a lifetime perspective, some policy analysts have called for ending
the taxation of capital income.21 This position is based, at least in part, on
optimal tax modelling that reaches this conclusion. This chapter presents
separately the two arguments for zero taxation of capital income that have
been important for the thinking of many economists, and then shows their
lack of robustness to changes in the underlying assumptions, changes that are

20 The analysis in this chapter ignores the existence of a corporate income tax and reasons for
having one. The focus is on taxing individuals. The presumption is that the suitable role for a
corporate income tax builds on the desired role of taxation of individual capital income, not vice
versa.

21 See, for example, Atkeson, Chari, and Kehoe (1999); Weisbach (2006); and Bankman and
Weisbach (2006).



The Base for Direct Taxation 559

empirically important. The analysis also serves as background for considering
the polar opposite policy of basing taxation on total income, the unweighted
sum of labour income and capital income. Why this alternative has not
received support from optimal tax analyses is discussed briefly below.

6.3.1. A simple two-period model of work and retirement

Our starting place for consideration of the taxation of both labour income
and capital income is a model with two periods, with labour supply in the first
period and consumption in both the first and second periods.22 Suppressing
a role for taxing initial wealth (discussed briefly in Sections 6.3.3 and 6.8.2),
saving from first-period earnings, used to finance second-period consump-
tion, generates capital income that is taxable (in the second period). Since
there is only a single period of work, the model can be viewed as shedding
light on the taxation of saving for retirement. For an analysis of issues relating
to the taxation of early life savings that are intended for possible consumption
during mid or late working life one would need a model with two separate
labour supplies, representing labour supply at different times or ages. Such
models are considered in Section 6.3.2.

A good place to start considering this class of models is the well-known
Atkinson–Stiglitz theorem (1976) which states that when the available tax
tools include non-linear earnings taxes differential taxation of first- and
second-period consumption is not optimal if two key conditions are satisfied:
(1) all consumers have preferences that are separable between consumption
and labour and (2) all consumers have the same sub-utility function of
consumption.23 The first condition states that the marginal benefit derived
from consumption over the lifetime should not depend on labour supply,
and the second requires all consumers to be similar in their desire to smooth
consumption across their life cycle and across potentially uncertain states of
the world. Like the Fundamental Welfare Theorem, this theorem can play two
roles—one is to show that limited government action is optimal in an inter-
esting setting, and the second is to provide, through the assumptions that play
a key role in the theorem, a route towards understanding the circumstances
calling for more government action (in this case distorting taxation of saving

22 Interpreting the solution from such a model should be in terms of the total taxation that falls
on the tax base, not just the particular form of tax used in describing the model.

23 Separability between labour and the vector of consumptions and the same subutility function
for all individuals can be expressed as U n[x1, x2, z] = ˜U n[B[x1, x2], z], with x1 and x2 being
consumption in each of the two periods and z being earnings. A special case is the convenient and
widely used additive function U n[x1, x2, z] = u1[x1] + u2[x2] − v[z/n].
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and therefore implicitly taxing (or subsidizing) consumption in the second
period relative to consumption in the first period). While we present the
intuition behind the first use, our focus is on the second use as we identify
in differing tastes and uncertainty about future earnings two strong reasons
for finding the theorem not a good basis for policy, for finding that some
taxation of capital income is part of a good tax system.

The theorem refers to not ‘differentially taxing first- and second-period
consumptions’. That is, a tax on consumption that is the same in both
periods (a VAT or retail sales tax) is equivalent to a tax on earnings since the
choice between first- and second-period consumptions financed by net-of-
tax earnings does not alter the total taxes paid (on a present discounted value
(PDV) basis). It is different tax rates that matter for efficiency by introducing
a ‘wedge’ between the intertemporal marginal rate of substitution (MRS) and
the intertemporal marginal rate of transformation (MRT) between consumer
goods in different periods.24 Two ways of having differential taxation of con-
sumption in the two periods are through different tax rates on consumption
in the two periods and through taxation of the capital income that is received
as part of financing second-period consumption out of first-period earnings.
That is, if taxes should not distort the timing of consumption (if the MRS
should equal the MRT), then the optimum is not consistent with taxing
these consumer goods other than with equal rates, and thus inconsistent with
taxing saving at the margin. The theorem extends to having multiple periods
of consumption with a single period of labour.

The underlying logic of the theorem extends to additional settings beyond
the full optimization of social welfare. Konishi (1995), Laroque (2005), and
Kaplow (2006a) consider distortionary taxes in environments with the same
preference assumptions, and any earned income tax function. They show that
one can always move to a system of non-distorting consumer taxes coupled
with an appropriate modification of the earned income tax and generate more
government revenue whilst leaving every consumer with the same utility and
the same labour supply.25

The underlying logic behind the Atkinson–Stiglitz result starts with the
observation that the incentive to earn comes from the utility achievable from
consumption purchases with after-tax earnings. With separable preferences

24 The intertemporal consumption MRS captures the consumers’ valuation of consumption in
the second period relative to consumption in the first period. The matching MRT represents the
ability of the economy to produce more of the latter by producing less of the former and would be
typically reflected in the price of moving consumption between periods. When these ratios are not
equal, a change in production can increase utility, if everything else is held constant.

25 If labour supply is smooth in response to uniform transfers to all consumers (no jumps in
labour supply), then this revenue gain can be used to make a Pareto improvement.
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and the same subutilities for everyone, differential consumption taxation can
not accomplish any distinction among those with different earnings abilities
beyond what is already accomplishable by the earnings tax, but would have
an added efficiency cost from distorting spending. Thus the use of distorting
taxes on consumption (MRS unequal to MRT) is a more costly way of pro-
viding the incentives for the ‘optimal’ earnings pattern in equilibrium.

Of course, an argument that a better policy is available should only be
used as an argument against a particular policy proposal if the available
alternative is actively pursued. As with the inadequacy of the Hicks–Kaldor–
Scitovsky criterion,26 hypothetical alternatives that would not be adopted are
not legitimate arguments against a policy that would increase social welfare.
That is, one can argue against a distorting consumption tax that would
increase progressivity in taxation by preferring an alternative of increasing
the progressivity of the income tax if the increased income tax progressivity
is more efficient. However, arguing on the basis of the existence of a domi-
nating proposal is somewhat hypocritical if the dominating proposal is not
supported and will not be adopted or pursued for adoption in the future.

The logic behind the Atkinson–Stiglitz theorem gives insight into several
changes in assumptions, discussed below, that would no longer lead to the
conclusion in the Atkinson–Stiglitz model that there should be no taxation
of capital income.27 Considered first are two changes to preferences—non-
separability and then non-uniform separability. Further changes, some of
which involve two periods of work are then also analysed.

26 The Hicks–Kaldor–Scitovsky criterion is that a policy change can be considered worth doing
if those made better-off could fully compensate those made worse-off by the policy change. Hence
the policy change could lead to a Pareto improvement. The original version was faulted in that a
policy change can pass the test but, with the policy having been implemented, cancelling it could
also pass the test. The refined criterion is therefore that a policy change can be considered worth
doing when a policy passes the test and cancelling the policy does not pass the test. The criterion
can be faulted for being hypothetical if the compensations do not occur as part of the reform. We
agree that hypothetical alternatives do not have the ethical standing needed to support a normative
use of the criterion. A similar view is implicit in the condition of the Independence of Irrelevant
Alternatives in the Arrow Impossibility Theorem.

27 The theorem assumes no restriction on the allowable shape of the taxation of earnings. Deaton
(1979) notes that if the income tax is constrained to be linear, then the Atkinson–Stiglitz conditions
that are sufficient for the non-taxation of capital income with optimal non-linear taxation are no
longer sufficient for the result. A further condition is needed when the income tax function must
be linear even when preferences are weakly separable between goods and leisure (as in Atkinson–
Stiglitz)—that all consumers have parallel linear Engel curves for goods in terms of income. Thus,
even with weak separability and uniformity of preferences, different savings rates for different earn-
ers because of non-linear or non-parallel Engel curves prevent the general holding of the result. Note
that this argument applies as well to each piece of a piecewise linear tax function, with application of
the condition to those on a single linear stretch of the tax function. That is, with a linear income tax
and differing savings rates, a change in the income tax rate cannot reproduce the tax pattern from
taxing savings and without the ability to reproduce a change in the tax rate can not generally be a
dominant policy change.
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One obvious change would be that preferences do not exhibit separabil-
ity between consumption and labour. Then the Corlett–Hague (1953) style
analysis in a representative agent 3-good model (current work, current con-
sumption, and future consumption) can examine whether a move towards
taxing saving or towards subsidizing saving raises welfare.28 The key issue is
the pattern of the cross-elasticities between labour supply and consumptions
in the two periods. However, we do not know much about these cross-
elasticities and thus do not have clear policy implications. Although the
commonly used assumptions of atemporal and intertemporal separability29

strike us as implausible, that does not lead to a straightforward conclusion
about the cross-elasticities. In particular, those in the second period (who
are retired) have more time to do home production (and so less reason to
value financing from first-period earnings) than those in the first period, but
also more time to enjoy consumption opportunities that are time-intensive
(and so more reason to value financing from first-period earnings). It is not
clear which of these two effects dominates, and hence which cross-elasticity
is higher. Consequently, it is not clear whether saving should be taxed or
subsidized because of this issue.30

Even were separability to be preserved, a second consideration would be
that the subutility functions of consumption are not the same for every-
one. Saez (2002b) presents an argument against the policy applicability of
the Atkinson–Stiglitz theorem based on differences in desired savings rates
across individuals with different skills. Saez argues that it is plausible that
there is a positive correlation between labour skill level (wage rate) and the
savings rate and cites some supporting evidence.31 (We review some of the

28 Results in models with a representative agent are not necessarily the same in many-person
models with heterogeneous agents. Nevertheless, the results are suggestive that some results will
continue to hold, possibly with modified conditions.

29 For atemporal additivity, utility within a period can be written as a sum of a utility of
consumption and a disutility of work. For intertemporal additivity, utility over a lifetime can be
written as a sum of utilities in each period.

30 Recognition of home production is an argument for differential taxation of different goods at
a point of time (Kleven, Richter, and Sørenson (2000)), but does not appear to help clarify the issue
of intertemporal taxation.

31 Dynan, Skinner, and Zeldes (2004) report that those with higher lifetime incomes do save more
in the US, but that the full pattern of savings requires considerable complexity in the underlying
model (including uncertainties about earnings and medical expenses, asset tested programmes,
differential availability of savings vehicles, and bequest motives) to be consistent with the different
aspects of savings at different ages that they discuss. Thus the higher savings rates are consistent
with the behavioural assumption of Saez, but not, by themselves, a basis for necessarily having
the discount rate pattern that Saez assumes, since these other factors are also present. From the
perspective of this chapter, it seems to us more plausible that there is the assumed correlation
in parameters than that it is absent, and so the implication for taxes from this class of models is
supportive of positive taxation of capital income, not zero.
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evidence on individual saving and wealth holding in Section 6.9.1.) In the
Atkinson–Stiglitz two-period certainty setting with additive preferences, this
pattern of savings rates is consistent with those with higher earnings abilities
discounting future consumption at a lower rate.32 In terms of the conditions
of the Atkinson–Stiglitz theorem, Saez preserves separability in preferences
but drops the assumption that the subutility function of consumption is the
same for everyone. With the plausible assumption that those with higher
earnings abilities discount the future less (and thus save more out of any
given income), then taxation of saving helps with the equity–efficiency trade-
off by being a source of indirect evidence about who has higher earnings
abilities and thus contributes to more efficient redistributive taxation.33 In
the context of this issue, how large the tax on capital income should be and
how the marginal capital income tax rates should vary with earnings levels
has not been explored in the literature that has been examined. The optimal
rate would depend on the magnitude of the differences in savings propensities
and on the elasticities that matter for distortions.

Allowing for uncertain earnings

In the Atkinson–Stiglitz model, a worker is assumed to know the return
to working before deciding how much to work and, since work is in the
first period only, knows full lifetime income before doing any consump-
tion. Uncertainty about earnings from a given labour supply does not
influence optimal taxation of saving if the uncertainty is resolved before
first-period consumption—the Atkinson–Stiglitz result carries over. But were
consumption decisions to be taken before earnings uncertainties are resolved
then this would impact the Atkinson–Stiglitz result. This point can be illus-
trated in a model with a single period of work before turning to the more
relevant models with work in successive periods.

32 Saez works with the utility functions U n[x1, x2, z] = u1[x1] + ‰nu2[x2] − v[z/n], with ‰n

increasing in n.
33 Saez derives a condition for the impact of introducing a linear tax on capital income in a

setting of optimal taxation of earnings. He shows that this impact is generally non-zero, implying
that a zero tax is not optimal. He gives conditions to sign the direction of improvement. In a setting
of generally non-linear taxation and two worker types, the optimum involves positive (negative)
marginal taxation of capital income when the optimum has positive (negative) marginal taxation
of labour income. A parallel condition holds for the introduction of a small linear tax on capital
income. Positive taxation is the relevant case.

Within the standard discounting framework there appears to be considerable heterogeneity in the
population in discounting of the future. For example, see Hausman (1979) on different discount
rates for air conditioner purchasers, or Samwick (2006) on the distribution of discount rates that
can rationalize the distribution of retirement saving wealth.
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Modifying the model so that earnings occur only in the second period
(with probabilities but not exact information as to future earnings known
in the first period) would imply that the first-period consumption decision is
made before the uncertainty about future earnings is resolved, while second-
period consumption occurs after.34,35 The Atkinson–Stiglitz result no longer
holds and second-period consumption should be taxed at the margin relative
to first-period consumption (Cremer and Gahvari (1995)). This result holds
whether there is general taxation of earnings and saving or only a linear tax
on saving with a non-linear tax on earnings.

We can see the underlying logic of this result by comparing it with that of
taxing saving when higher earners have smaller discount of the future. To do
that, it is useful to consider the problem of welfare maximization in terms of
‘incentive compatibility constraints’. A natural starting place for optimizing
taxation is to consider alternative tax structures by first determining the
equilibrium that happens with each tax structure. Then the social welfare
at the different equilibria are compared. In mathematical vocabulary, social
welfare is maximized subject to the constraint of the equilibrium that occurs
with individual behavioural responses to the chosen tax structure. There is
a mathematically equivalent way of setting up the maximization which is
helpful for intuition, even though it does not comply with how a government
would naturally approach choosing a tax structure.

Consider the mathematical problem of a government deciding how much
each person should earn and how much each person should consume in each
period (with the relationship among these being an implicit description of
the taxation of earnings). The government decision is subject to the resource
constraint of the economy. If this is to be mathematically equivalent to the
effects of a tax structure, the relationship between consumer spending and
earnings (the implicit tax function) cannot be different for individuals with
the same earnings. Given that uniformity, the government’s consumption
and earnings plan will be an economic equilibrium with a tax function
if each person is willing to have his earnings and consumption under the
government’s plan rather than having the earnings and consumption pair

34 Formally, the skill level, n, is a random variable, with distribution F [n]. First-period con-
sumption must be chosen independent of the as-yet unknown skill level, while earnings and
second-period consumption depend on the skill level, which becomes known before these deci-
sions are made. With additive preferences expected utility is written as

∫

(u1[x1] + u2[x2[n]]−
v[z[n]/n])d F [n], with a separate budget constraint for each value of n and taxes depending only
on the realized level of earnings.

35 With annual taxation, consumption during the year is happening before earnings levels later
in the year are known, at least for some workers. This parallels analyses of the demand for medical
care with an annual deductible or out-of-pocket cap.
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of anyone else. Uniform rules for everyone is referred to as allowing each
person to imitate the consumption and earnings of any other person, within
the bounds of the individual’s feasible earnings levels. The constraint on the
government’s plan that no one prefers to imitate someone else is referred to
as an incentive compatibility constraint. This equivalent formulation allows a
discussion of optimal taxes in terms of affecting the ease of imitating someone
else. A change in implicit taxes that makes it less attractive for someone with
high earnings skills to imitate someone with low earnings skills allows the
government optimization to be more effective, that is, improves the equity–
efficiency trade-off (weakens the impact of the incentive compatibility con-
straint).

After that mathematical digression, let us return to comparing the results
about taxing saving with random earnings and when higher earners discount
the future less. In the latter case a worker choosing to imitate someone with
less skill (by earning less than he would otherwise) saves more than that
worker with less skill since the discount of future consumption is less for
the potential imitator. Thus taxing saving eases the incentive compatibility
constraint, having a bigger impact on the would-be higher skill imitator than
on the lower earner potentially imitated. That is, it makes such imitation less
attractive. In the uncertainty case, a worker planning to earn less than the
government planned amount in the event of high opportunities has a higher
valuation of saving than if the worker were planning to earn more by follow-
ing the government plan (assuming normality of consumption). Thus, again,
taxing saving eases the incentive compatibility constraint. One example is that
retirement tends to be at an earlier age for those with more accumulated
savings (earnings opportunities held constant). Thus, discouraging saving
encourages later retirement. This logic only holds for workers with optimal
savings paths, a point to which we return in Section 6.7.

Next, the chapter considers models with labour supply in both periods.
Then, in parallel with this section, with uncertain second-period wages, first-
period consumption is occurring after first-period opportunities are realized
but before second-period opportunities are known. The same advantage of
differential tax treatment of first- and second-period consumptions naturally
occurs in this setting.

6.3.2. A two-period model of working life

While the model with a single labour supply decision can shed light on the
relative tax treatment of consumption when working and when retired, a
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model with two labour supply decisions addresses issues about consumption
and earnings during a career. It also raises some issues of the sensible degree
of complexity of tax structures, that are not present in the single labour
supply model.

Consider a setting where individuals work in each of two periods and
consume in each of two periods. In the certainty setting with a single period
of work discussed above, the starting place was a model where people differed
only in their wage per hour of work. To extend the certainty analysis, we now
characterize people by a pair of wage rates, representing the wage rates in each
of the two periods. As above, we take wage rates to be the only differences
across workers in the population. In light of the diversity in age-earnings
trajectories, it is natural to assume diversity in the growth of wage rates.36

The Atkinson–Stiglitz result, that with separability and uniform subutil-
ities of consumption37 there should not be a distortion in the intertem-
poral consumption decision, extends to this case provided that the taxation
of earnings over a lifetime depends in a fully general way on earnings in
both periods. That is, in the first period of a lifetime, there is taxation of
earnings that can be thought of as withholding of taxes while waiting for
the determination of lifetime taxes, which will depend on earnings in both
periods.38 With the Atkinson–Stiglitz preference assumptions and an optimal
lifetime tax structure, it remains the case that the marginal rate of substitution
between first- and second-period consumptions should equal the marginal
rate of transformation. This corresponds to an absence of taxation on saving
out of after-tax first-period earnings.

As with the analysis of models with a single working period, the result of
zero taxation of capital income does not hold if discount factors vary with
skill or if there is uncertainty about second-period earnings, both of which
seem empirically important. Beyond the theoretical result that there should
be positive taxation of capital income in a model with uncertain later-period
earnings, we can look at simulation results to see how important and how

36 We continue to ignore worker decisions that influence future wage rates (investments in
human capital).

37 Separability between labour and the vector of consumptions and the same subutility func-
tion for all individuals can be expressed as U n1,n2 [x1, x2, z1, z2] = ˜U n1,n2 [B[x1, x2], z1, z2], with
x1 and x2 being consumption in each of the two periods and z1 and z2 being earnings. A special
case is the convenient and widely used additive function U n1,n2 [x1, x2, z1, z2] = u1[x1] + u2[x2] −
v1[z1/n1] − v2[z2/n2].

38 Writing lifetime taxes (in present discounted value) as T[z1, z2], the budget constraint for a
worker is x1 + R−1x2 = z1 + R−1z2 − T[z1, z2], where R is one plus the rate of return on capital.
If there was tax collection in the first-period, T1[z1], it would still be the case that the tax collected
in the second period, T2[z1, z2], would depend on both earnings levels, and the budget constraint
would, equivalently, be written as x1 + R−1x2 = z1 + R−1z2 − T1[z1] − R−1T2[z1, z2].
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large such a tax might be. Conesa, Kitao, and Krueger (2007) have done a
complex simulation of the asymptotic position of an empirically calibrated
overlapping generations (OLG) model with uncertain individual wages and
lengths of life. They have a three-parameter earnings tax (the same for each
age), a 100% estate tax financing poll subsidies, a pay-as-you-go social secu-
rity system, a linear tax on capital income and no government debt or assets.
They choose taxes to optimize the long-run position of the economy and
find a capital income tax rate of 36%, while the tax on labour income is
nearly linear at 23%.39 Golosov, Tsyvinski, and Werning (2007) examine a
two-period model where there is a wide range of worker productivities in the
first period and each worker has a probability of one-half of losing half of
first-period productivity in the second period. They allow a fully general tax
structure, referred to as a mechanism design optimization.40 Given the special
nature of the economy (with no attempt to resemble an actual economy),
the level of implicit marginal taxes (referred to as wedges) are not of direct
interest, but the pattern of implicit marginal taxes may have robustness. They
find a higher implicit tax on second-period consumption (i.e. on first-period
saving) the higher the wage rate of the worker in the first period.41 While this
model is very special, there is little else that casts light on the best pattern of a
capital income tax.42

Beyond the two arguments detailed above, there is also an issue of the
complexity of the tax structure needed for the zero tax result. The extension
of the Atkinson–Stiglitz theorem to the setting with two periods of earnings

39 Optimizing a long-run economic position is different from looking at the long-run position of
an optimized economy. Increasing the capital stock has additional costs in a full optimization that
are not present when considering only the asymptotic position (Diamond (1980a)). This is similar
to the difference between the golden rule and the modified golden rule.

40 The standard optimal tax analysis begins with a set of allowable tax structures and optimizes
the tax rates in the allowable structure. The mechanism design approach only rules out taxes that are
assumed to require information that the government does not have. Thus, taxing skills is ruled out
by the assumption that skills can not be directly inferred from the available information on earnings
(without information on hours worked). Beyond this constraint, there are no further restrictions,
allowing complex structures that might be assumed as unavailable for being too complex in an opti-
mal tax setup. That is, individuals choose from the allowable set of complete lifetime consumption
and earnings levels. From the marginal utilities at the chosen point, one can infer the wedge, the
implicit marginal tax rate.

41 They assume that there is zero interest rate and zero utility discount rate. Thus we cannot map
the implicit marginal tax on second-period consumption (on the savings level), which ranges from
0.01 to 0.05, into a tax on capital income.

42 These simulation studies and the theoretical results discussed have modelled labour supply
with only an intensive margin (with a smooth response of labour supply to taxes) and have been
primarily focused on marginal tax rates. In contrast, with an important extensive margin (lumpy
decisions whether to work or not), average tax rates matter and results on tax rates differ. See, e.g.,
Choné and Laroque (2001, 2006); Diamond (1980b); Saez (2002c) for the case of personal incomes,
or Griffith and Devereux (1998) for the case of multinational corporations.
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(with separability and uniform subutility functions) potentially requires a
complex tax structure with the marginal taxes in any year dependent on
the full history of earnings levels. For example, in a setting of two periods
with two labour supplies, lifetime after-tax consumption spending can
depend in a non-linear way on both first-period and second-period earnings
including an interaction term.43 Once one envisions modelling longer lives,
this degree of interaction becomes implausible to implement in a general
form.44

The Atkinson–Stiglitz theorem assumes that individuals are able to solve
the complex choice problem of how much to earn in each period and the tax
collector and legislature are able to cope with setting up and enforcing such
a complex structure. These assumptions are problematic and, in practice,
the taxation of labour income in a year is usually dependent only on what
happens that year, with some exceptions involving averaging over a relatively
short number of years.45 So it is natural to consider the issue of what happens
to the Atkinson–Stiglitz theorem in the context of a limited tax structure that
resembles those commonly used. As far as we are aware, this problem has
received little attention with a heterogeneous population.46 Weinzierl (2007)

43 The theorem needs to allow any function giving the PDV of lifetime taxes as a function of
earnings in both periods, T[z1, z2]. Thus it is not generally the case that this involves simply adding
separate tax functions each period, T[z1, z2] =/T1[z1] + R−1T2[z2]. Framing the problem in terms
of a PDV of taxes fits with a restriction that everyone has the same safe rate of return on savings.
Otherwise we would also track capital income to see the impact of the timing of tax collection on
different individuals.

44 One strand of the literature has explored assumptions under which the optimum can be
implemented with tax structures that are not so complex. These findings arise in models that limit
worker heterogeneity greatly. Thus they are an interesting starting place for exploring results as the
population is made more diverse, but do not seem to lead directly to policy at present. For example,
Golosov and Tsyvinski (2006) examine a role for asset testing, which would be interesting to explore
in a more diverse model where asset testing can improve the allocation but does not achieve the
mechanism design optimum. Asset testing for access to programmes for the poor is widespread
even though general taxation of wealth is not. On use of the latter, see Albanesi and Sleet (2006) and
Kocherlakota (2005).

45 It is common in public pension systems to base benefits on a long or full history of earnings
records. In contrast to what is needed for mechanism design taxation, basic pension benefit formulas
are usually fairly simple, although there is often complexity in special rules.

46 Erosa and Gervais (2002) have examined the most efficient taxation of a representative con-
sumer (Ramsey taxation) with intertemporally additive preferences in an OLG setting. If the utility
discount rate differs from the real discount rate, individuals will choose non-constant age profiles
in both consumption and earnings, even if period preferences are additive and the same over time
and the wage rate is the same over time. Thus the optimal age-dependent taxes on consumption
and earnings are not uniform over time, resulting in non-zero implicit taxation of savings. They
also consider optimal taxes that are constrained to be uniform for workers of different ages. It
remains the case that the taxation or subsidization of savings is then generally part of such an
optimization.

Gaube (2007) examined the difference between general and period tax functions. He did not
consider taxing capital income, but showed that the one-period result of a zero marginal tax rate at
a finite top of the earnings distribution, which applies to the highest earner with general taxation,
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has done simulations contrasting labour income taxation that is the same for
everyone each period with labour income taxation that can vary with the age
of the worker.47 (The issue of age-dependent earnings taxes is discussed in
Section 6.6.) While the chapter only reports results for the case without a
capital income tax, it does mention a similar calculation for a capital income
tax of 15%. In personal communication, Weinzierl has reported that social
welfare is slightly higher with a 15% capital income tax than with a zero tax in
both cases—uniform and age-dependent labour income taxation. Weinzierl’s
model has no physical capital—the benefit of the capital tax in his analysis
is that it discourages the use of saving to exploit the redistributive design
of the tax system, as discussed above. Thus there is no presumption of the
optimality of zero taxation of saving in general, although evidence on the
desired structure of taxation with a diverse population and general earnings
taxation in each period is very limited.

We have focused on the gap between MRS and MRT for consumption
over time, referred to as a wedge, in this case the intertemporal consumption
wedge. We have found circumstances in an economy such that this wedge
should not be zero, as it is if the Atkinson–Stiglitz theorem holds. There
is a similar wedge to consider between earnings in different periods. The
presence of non-constant taxation on earnings in the two periods implies
that there is a difference between MRS and MRT for earning in period
one relative to earning in period two. If the disutility of labour is a power
function48 and everyone has the same age–wage rate profile, then there
should not be an intertemporal earnings wedge (Werning (2005)). But if
those with higher earnings have steeper age–earnings profiles, as appears
to be the case on average, then the marginal taxes on earnings should
rise with age and there should be a wedge on the implicit saving done
by increasing early earnings and decreasing later ones, consumption held
constant (Diamond (2007)). Taxing consumption implies no tax distortion
between earnings in different years. While this does not appear to be part
of an optimal plan, desirable aspects of this wedge have not received much
attention.

The models discussed above had perfect capital markets—no borrowing
constraints. But borrowing constraints are relevant for tax policy, providing

does not apply to the two-period model with separate taxation each period when there are income
effects on labour supply since additional earnings in one period would lower earnings, and so tax
revenues in the other period.

47 Allowing age-dependent labour income taxation in a two-period OLG model would involve
two separate tax functions, T1[z1] and T2[z2], rather than the same tax function each year, T[z1]
and T[z2].

48 A power function is a constant times the variable raised to a power—axb .
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another reason for positive capital income taxation in the presence of taxes
on labour income that do not vary with age (Hubbard and Judd (1986)).

In the models reviewed above, the wage rates in the two periods are
parameters for each worker. It is clear that later earnings depend on both
education and earlier work decisions. The costs coming from efforts to
increase future earnings come from leisure, foregone earnings, and expen-
ditures. Some spending, such as tuition, is clearly linked to education and
referred to as verifiable spending (although the mix of consumption and
investment in an individual’s education experience is not verifiable). Other
spending, such as higher living costs while at school, are hard to distinguish
from consumption spending and are referred to as non-verifiable spending.
With constant tax rates on labour income, there would be no implicit tax on
the foregone earnings portion of the investment to increase future earnings.
With progressive labour income taxes and a rising age–earnings curve, there
would be such an implicit tax. Verifiable spending, such as tuition, could be
directly subsidized (and widely is). The optimal degree of subsidy depends on
the effects on atemporal choices as well as the intertemporal human capital
decision, and so may not be set optimally from the narrow perspective of
human capital investment. Non-verifiable spending involves goods that also
have consumption uses and so cannot be subsidized without distorting other
consumption decisions. The literature has considered models with no subsidy
of non-verifiable spending and full subsidy of verifiable spending with a focus
on education. Bovenberg and Jacobs (2005b) consider a three-period model
of education, work, and retirement. After showing the desirability of taxing
capital income despite the preference assumptions of the Atkinson–Stiglitz
theorem, they calibrate the model and conclude that the optimal linear capital
income tax rate approaches the optimal linear labour income tax rate. While
the rejection of the optimality of a zero tax seems likely to be robust, it would
be interesting to see a calibrated calculation in a setting with more periods
and thus on-the-job training as well as formal education.49

6.3.3. Additional issues: Income shifting, taxing total income,
general equilibrium effects, initial wealth

Standard modelling assumes perfect observation of capital and labour
incomes. This omits issues of tax evasion (Allingham and Sandmo (1972);

49 Additional studies with two-period models, with education in the first and earnings in the
second period, relate optimal incentives to the mix of opportunity costs and out-of-pocket costs
(Hamilton (1987) and Bovenberg and Jacobs (2005a)). On the link between the taxation of financial
capital income and the return to human capital see Nielsen and Sørensen (1997).
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Sandmo (1981, 2005); Slemrod and Yitzhaki (2002)) and the ability of some
workers, particularly the self-employed, legally to transform labour income
into capital income (and vice versa). Pirttilä and Selin (2007) found signifi-
cant shifts of labour income to capital income among the self-employed after
the 1993 Finnish tax reform to a dual income tax with a lower rate on capital
income.50 On a more widespread basis, labour effort devoted to earning a
higher return on savings also represents a shifting from labour income to
capital income. Christiansen and Tuomala (2007) 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. As noted
below, the Chamley–Judd result of zero capital income taxation also does
not hold in a model with an inability to distinguish between entrepreneurial
labour income and capital income.51

Consideration of income shifting supports marginal taxes on capital
income that are higher for people facing higher marginal taxes on labour
income. Indeed, taxing total income annually would avoid this issue (apart
from the greater possibility of tax deferral with capital income). Apart from
this consideration, there is no apparent reason why an optimal tax calculation
would find an optimum with the same marginal tax rates on capital and
labour incomes. The discussion below, accompanying Table 6.1, points out
how different the tax wedges are from taxing labour and capital incomes at the
same rates. Without extensive analysis of elasticities, one cannot make con-
clusions about optimal rates in light of this pattern of tax wedges. However,
we see no reason to expect that studies would generate results close to
uniformity in the relative taxation of the two types of income. This is
particularly the case with capital income after retirement, for which the
Atkinson–Stiglitz theorem has more relevance because of the absence of
relevant uncertainty about earnings abilities. Indeed, we are not aware of any
optimal tax study calling for taxing total income.

In addition to uncertainty about future earnings, there is uncertainty about
future preferences. There may be uncertainty about how much consumption
will be enjoyed when older—either from an inability fully to appreciate future
preferences52 or from shocks that are not fully insured—such as health shocks

50 Gordon and Slemrod (1998) have argued that a large part of the response observable in US tax
returns was due to income shifting between the corporate sector and the individual sector.

51 Income shifting is also an issue in the conversion of labour income into corporate income,
which has received attention in the literature on the corporate tax (e.g. Gordon and MacKie-Mason
(1995)).

52 See, for example, Gilbert (2006).
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or spending shocks (medical or legal expenses) or an inheritance.53 One
example of significant uncertainty is in the length of life. Moreover, longer
expected lives are positively correlated with earnings abilities (e.g. as proxied
by education) for both men and women. Modelling this interaction would
need to explore the use of and properties of the annuities market. In the
absence of a range of models to draw from, it is not clear what sign to put
on the optimal taxation of saving from this consideration.

Following the setup in Mirrlees (1971), the relative wage rates of dif-
ferent workers are exogenous in the Atkinson–Stiglitz theorem, although
the absolute wage rates can be endogenous. Naito (1999) has shown that
with endogenous relative wage rates of skilled and unskilled workers, the
Atkinson–Stiglitz theorem does not hold.54 If the production of consumption
for period one makes different relative uses of skilled and unskilled labour
from the production of consumption for period two, then a change in the
savings rate alters the relative demands for the two types of labour, changing
their relative wages. This is an alternative approach to redistribution, one
that is in principle a useful supplement to progressive earnings taxes. That
is, there is an aggregate production set involving first-period consumption,
second-period consumption, skilled labour and unskilled labour. If, by shift-
ing consumption demand between periods, one can shift relative wages,
then the incentive compatibility constraint can be weakened, breaking the
dominance of the earnings tax over the non-proportional taxation of con-
sumption. Empirical work supports the finding that increased capital (in the
form of equipment) raises skilled relative to unskilled wages (Krusell et al.
(2000)), supporting taxation of capital income, although the importance and
magnitude of this consideration are unclear.

The models considered above have variation in the population in earnings
ability, and sometimes in preferences, but not in wealth at the start of the first
period. With variation in initial wealth holdings and an ability to tax initial
wealth, the optimum may call for full taxation of initial wealth, particularly
when higher wealth is associated with higher earnings abilities. If immediate
taxation of initial wealth is ruled out, the presence of capital at the start of
the first period, which can earn a return when carried to the second period,
can also prevent the optimality of the non-taxation of capital income if there
are no fairness issues further limiting the desirability of taxation of initial

53 Another source of uncertainty comes from uncertain future relative prices. This is present
even with savings in real assets based on a price index that is not precisely the right one for a given
individual.

54 This is similar to the failure of the Diamond–Mirrlees (1971) aggregate efficiency theorem with
restrictions on the taxation of some commodities, for example, when different commodities must
be taxed at the same rates (Diamond (1973)).
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wealth. As a modelling issue, one needs to ask where such wealth came from.
Presumably gifts and inheritances are a major source. But since these might
themselves be taxed and since gifts and bequests might be influenced by
future taxation of capital income, a better treatment of this issue would be
embedded in an OLG model that incorporates the different ways that people
think about bequests.55 A similar issue arises in tax reform given past savings
under a previous tax regime.

6.3.4. Overlapping generations (OLG) models

The analysis above considered the intertemporal dimension of direct taxa-
tion for a single cohort. A natural question is the impact of the reality of
overlapping generations on such analyses. The OLG literature models choice
by successive cohorts of workers, with the basic model having no bequests
at all. There are two key aspects of the connection between analysis for a
single cohort and OLG analysis. One is the government’s role in affecting
the lifetime budget constraints of different cohorts (and thus the aggregate
capital available to different cohorts). The other is the extent to which taxes
can vary with age and so with cohort in a single period.

If the government is free to use public debt and public assets as part of
intergenerational redistribution, thereby altering national capital, and if taxes
are age-dependent, then a full optimization in the OLG model can be divided
to include suboptimizations for each cohort, as above (Diamond (1973)).56

That is, from the intergenerational optimization there is a constraint on the
net contribution to national capital from each cohort. If this net contribution
is used as a constraint on optimization of taxes for a cohort, then the type
of optimizations we have analysed above hold in the basic case where there
is no direct concern about relative prices. The analyses with a concern about
relative prices, particularly a concern about relative wages, do not generally
have this full separation. Presumably our analysis above remains strongly sug-
gestive. Other links would naturally arise, particularly related to education,
since parents look after children.

Thus, with the assumptions on preferences that are sufficient for the
Atkinson–Stiglitz theorem for a single cohort, the theorem still holds in

55 See, for example, Boadway, Marchand, and Pestieau (2000); Cremer, Pestieau, and Rochet
(2001). That optimal taxation depends on bequest motivation is brought out in Cremer and Pestieau
(2003).

56 If the government wants to give higher consumption to an early cohort, financed by lower
consumption for later cohorts, it can do this in a pay-as-you-go pension system, or by borrowing to
finance transfers to the early cohort and financing the debt from taxes on later cohorts.
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the setting of overlapping generations with no constraints on government
debt policy and on age- (and so cohort-) specific taxes. The reasons for
the inapplicability of the theorem discussed above carry over to the OLG
setting. A separate issue is whether the government does not adjust debt
policies but then uses tax policies to affect capital stocks instead. That is, if the
government follows policies, such as too much debt, that reduce capital below
optimal levels, then tax policies to increase individual saving may become
more attractive as a substitute (third-best) policy (Atkinson and Sandmo
(1980)). Such analysis is likely to be sensitive to the way the determination
of government debt policy is modelled. It is not clear how best to describe
the determinants of UK debt/public capital policy, whether such political
behaviour is best thought of as stable over time, and how robust any findings
about tax policy would be. There is also a natural suspicion that such third-
best arguments can be a cover for other motives.

In practice, taxes do not vary (much) by cohort—that is they are period-
specific rather than age-and-period specific. Above, we briefly discussed the
issue of taxes for a single cohort that did not vary with age. The same issues
arise with period-specific taxes affecting people of different ages. Thus recog-
nition of the OLG setting emphasizes the importance of this consideration
and of the possibilities in age-dependent taxes.

6.3.5. Models with infinite horizon agents

These OLG models have an infinite horizon for the economy, but have
no direct links across the finite-lived cohorts. Redistribution across cohorts
(with its induced change in the capital stock) is then important for capital
growth and can be done without having to distort individual saving deci-
sions. Conversely, distorting individual saving decisions can be done without
necessarily changing aggregate capital by also redistributing across cohorts.
In contrast, if agents optimize over an infinite future, altering the timing
of their consumption does require distorting individual saving decisions.
That is, a key implication of infinite horizon agents is that a shift of tax
collection over time, which would influence capital accumulation when the
shift involves different cohorts in an OLG model, is fully offset for infinite
horizon agents. Thus the taxation of capital income plays a role in intertem-
poral allocation that is stronger than in the OLG model because of the
lack of effect of this intertemporal redistribution policy tool. Infinitely lived
agents are naturally interpreted as doing optimization for a dynasty, and so
making bequest decisions. Moreover, recognizing overlapping generations
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as opposed to sequential ones as part of the infinite horizon planning, the
agents are also adjusting incomes of contemporaneous members of a single
dynasty.57

The central finding in this literature, due to Chamley (1986) and Judd
(1985), is the optimality of zero taxation of capital income in the long run.
We begin by considering the intuition generally put forth for this result.
After discussing its relevance and considering generalizations that imply that
optimal taxation of capital income is not zero, we consider a generalization
of the basic result in Judd (1999).

Above, we have examined the relationship between the intertemporal con-
sumption MRS and intertemporal MRT that would be optimal in different
settings. We start this discussion by noting the relationship between them if
there is a constant tax rate on capital income. If we assume an interest rate
(marginal product of capital), r , which is constant over time, then a unit of
consumption today can be converted into (1 + r )T units of consumption T
periods from now (in period T + 1, if we denote today by period 1). Thus
the MRT1T+1 is (1 + r )T . If an investor is subject to a tax at rate Ù on capital
income, then the investor can convert one unit of consumption today into
(1 + (1 − Ù)r )T units of his own consumption after T periods. The ratio
between the MRS and MRT between consumption today and consumption T
periods from now is {(1 + (1 − Ù)r )/(1 + r )}T . This gives the fraction of the
available social return that goes to the investor. With a positive rate of tax this
expression goes to zero as T goes to infinity. And it gets small for long, finite
time spans. Some examples, are given in Table 6.1

Comparing the contents of the table with a tax on labour earnings makes
several points. A 30% tax on earnings puts a 30% wedge between contem-
poraneous earnings and consumption. A 30% tax on capital income puts
only a 3% wedge between consumption today and consumption in a year
(when the rate of return is 10%). But it puts a 67% wedge between con-
sumption today and consumption in forty years. The difference comes from
the shifting relative importance of principal and interest in the financing
of future consumption as we look further into the future. Table 6.1 makes
clear that the intertemporal consumption tax wedge depends on whether
nominal or real incomes are being taxed. This table raises the issue of how
far into the future people are thinking when making consumption–saving
decisions. It suggests that if people have a long enough horizon, capital

57 The empirical evidence on the consumption patterns of parents and adult children alive at the
same time is strongly contradictory of the idea that people typically behave as if there were a single
dynastic utility function being jointly maximized. Moreover, taking this literally and recognizing
marriage (which links dynasties to each other) leads to absurdities (Bernheim and Bagwell (1988)).
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Table 6.1. Ratio of MRS to MRT: {(1 + (1 − Ù) r ) / (1 + r )}T

T r = 0.05, Ù = 0.15 r = 0.10, Ù = 0.15 r = 0.05, Ù = 0.30 r = 0.10, Ù = 0.30

1 0.993 0.986 0.985 0.973
10 0.931 0.872 0.866 0.758
20 0.866 0.760 0.750 0.575
40 0.751 0.577 0.562 0.331
60 0.650 0.439 0.422 0.190
80 0.564 0.333 0.316 0.109

income taxation that impacts distant consumption will be inefficient, a
suggestion we examine in detail. And it points to potential welfare gains
from tax-favoured retirement saving, since that saving tends to be for longer
times.

When agents have long horizons, modelling their current decision-making
using an infinite horizon model can be mathematically more tractable than
a long finite horizon, while doing little violence to conclusions from the
analysis that relate to current behaviour. However, when the evolution of
an economy over time is being considered, a model with a fixed number
of infinitely lived agents behaves very differently from an OLG model, even
one with long lives.58 And that can matter for drawing conclusions about
incentives that matter primarily for future behaviours, such as capital income
taxes in the distant future.

Let us start with the basic interpretation of the model before turning to
detailed modelling assumptions. In the standard OLG model, individuals
have no concern for the future after their deaths and leave no bequests. This
is empirically inaccurate—most people leave some bequests and we think
that some people adjust earnings and/or saving in light of planned gifts
and bequests.59 Results vary in models that extend the basic OLG model
for bequests, depending on how bequest decisions are modelled. Models
with ‘accidental bequests’ because of incomplete insurance/annuitization and
models with planned bequests arising from motivations that can influence
earlier decisions generate different positive and normative tax implications.60

58 Immigration of new dynasties makes a model with infinite-lived agents have some of the
properties of a finite-lived OLG model (Weil (1989)).

59 Part of the debate on the importance of intergenerational links for the evolution of the capital
stock relates to the treatment of the financing of education and other gifts that occur well before the
time of a parent’s expected death. This is ignored in this discussion which focuses on the transfer of
financial wealth at death or at a time when remaining life expectancy is small.

60 The role of saving for bequests appears to be diverse in the population and unclear (Hurd
(1987)). As an example of the importance of motivation, if all bequests are accidental from
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Empirically, how important bequest considerations are for behaviour is
unclear and widely varying in the population. A further complication in
interpreting behaviour as dynastic is the sizable tendency to make charitable
bequests. Also key to further analysis is how to form a social welfare function
since counting both the utility of a donor and the utility of a donee in a social
welfare function has implications that can be questioned as being normatively
unattractive.

In contrast, the standard infinite horizon agent model is viewed as a
dynasty model with incorporation of future utilities in the decision-making
of earlier cohorts and a normative evaluation of the utilities of consumption
of each generation exactly as they are viewed by the existing generation. This
is typically done as if there were only one generation alive at a time and lasting
only a single period, rather than the multiple overlapping generations that
are actually present. In terms of the normative issue raised above, this can
be viewed as counting the utility of the donor and ignoring the utility of
the donee, and is one way to approach the concern about overweighting the
consequences of concern for others.61

It is useful to complement OLG models that unrealistically ignore bequests
with models that give bequests a larger role in decision-making than they
have in reality—at least until we have better empirics and analytics about
bequests. So an evaluation of the role of other assumptions in reaching the
Chamley–Judd no-capital-income-taxation conclusion is appropriate. This
widely cited result is that when such an economy is in a steady state, there
should be no taxation of capital income (with a linked convergence result that
the tax rate converges to zero as the economy converges to a steady state). As
Chamley (1986) explained: ‘The main property of the model which is used
in the proof is the equality between the private and social discount rate in
the long run’ (p. 608) and, in the altruistic dynasty interpretation: ‘When
the social planner uses the same discount rate for the future life cyclers as the
discount rate applied in the altruistic families, the long-run tax rate on capital

incomplete annuitization and also unobservable, then there is a case for capital income taxation
when assumed preferences and technology would have a zero tax rate be optimal without the
bequests (Boadway, Marchand, and Pestieau (2000)). On the other hand, with the same assump-
tions, if bequests are given from a utility motivation and if the utility motivation is fully respected
in the government objective function, then the optimal tax on capital may be positive or negative
(Cremer, Pestieau, and Rochet (2003)).

61 Farhi and Werning (2007) consider the case of respecting individual dynastic preferences and
also giving weight to the dynastic preferences of later generations. As in Kaplow (1995) the thrust of
such modelling is to subsidize gifts and bequests since they benefit both the donor and the donee.
The results would change if the social welfare function treated dynastic concerns differently from the
utility of own-consumption, an issue considered in the context of charitable donations in Diamond
(2006).
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income is zero. This property . . . requires that individuals not be constrained
at a corner solution for their bequest’ (p. 613) or ‘This assumes that the
social planner and the individuals use the same relative utility weights for
intergenerational transfers’ (p. 619). Once the weights differ, then the result
changes.

As with the Atkinson–Stiglitz result, a key question is how robust the
conclusion is to realistic changes in the model. We reach the same conclusion
in this case as in the earlier analysis—the finding is not robust for policy
purposes.

In the single-cohort model, Naito (1999) has shown that endogeneity of
relative wages, together with a uniform earnings tax function, contradicts the
optimality of zero capital income taxes when relative wages can be influenced,
even with the Atkinson–Stiglitz separability assumptions. Correia (1996) has
shown a related result in the infinite horizon model with endogenous relative
wages. She assumed two kinds of labour and an inability to tax one kind. The
adjustment of capital to offset the absence of taxation of this labour results
in a long-run equilibrium with non-zero taxation of capital, with the sign of
the tax depending on the details of the technology. A similar result holds if
the two types of labour must be taxed the same (and capital affects relative
wages). A directly relevant result holds if one of the two types of labour
must be taxed the same as capital income is taxed, reflecting an inability to
tell apart capital and some labour incomes, which is relevant not only for
the self-employed but also in the case of successful corporations with large
maintained control by the founders, as with Microsoft or Google. In this case
the inability to distinguish between entrepreneurial compensation and the
return to capital implies that capital income should be subject to a positive
tax (Reis (2007b)).

Also, as in the one-cohort model, uncertainty about the future earnings
of those alive and already working as well as about the earnings of those not
yet in the labour market or not yet born implies the optimality of positive
taxation of capital income (Golosov, Kocherlakota, and Tsyvinski (2003)).62

Aiyagari (1995) and Chamley (2001) considered borrowing constrained
agents in an uncertainty setting. In these models, precautionary saving is high
in anticipation of future borrowing constraints, which implies that a positive
capital tax is welfare improving in the standard set-up.63

62 Analysis of aggregate uncertainty that affects all earnings possibilities proportionally is quite
different. See Golosov, Tsyvinski, and Werning (2007).

63 Using a different set-up, Chamley (2001) has an example in which randomness is in the timing
of future incomes, with the outcome learned ahead of time, giving an advantage to subsidizing
capital income rather than taxing it.
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Additional considerations arise when there is human capital as well as
physical capital in an infinite horizon model. In the presence of both physical
and human capital, labour is supplied jointly with human capital, which
means that a positive labour tax is also a tax on human capital if its cost is
not just foregone earnings and subsidizable spending (such as tuition). In
this set-up, it is optimal to converge to zero capital and zero labour taxes
(Jones, Manuelli, and Rossi (1997)) unless human capital is observable. If a
direct subsidy on human capital is available, then it is optimal to have positive
labour taxes in the long run accompanied by a subsidy on human capital
and zero taxes on physical capital (Judd (1999)). The result with unobserv-
able human capital suggests that the accumulation of sufficient government
resources, relative to expenditures, is a key part of the result on the optimality
of asymptotic zero taxation. Thus, at a time of tax reform from a non-optimal
tax structure, it is not clear whether the result that long-run taxation of
capital should stop is a call for increasing or decreasing the current taxation
of capital income. Indeed, the models call for maximal taxation on existing
capital since it is inelastically available. Taxation of existing wealth is discussed
in Section 6.8.2.

Another source of concern about the results in existing models is that
the models assume that the tax on capital income is linear. Saez (2002a)
has examined a linear tax with an exemption, as opposed to a tax linear
from the origin. Asymptotically no one is paying the capital income tax, as
initial wealths above the exemption level decline to the exemption level—
with everyone having the same utility discount rate, the before-tax interest
rate is driven to the highest discount rate in a steady state, implying a lower
after-tax return if there are dynasties with wealth above the exemption level
and thus wealth that grows more slowly than the economy. But the tax
has served to raise revenue from those with the highest wealth, reducing
their wealth to the exemption level—an exemption level that is finite (as
opposed to infinite which would be equivalent to no tax) is part of an
optimum.

Note that in the long run of the usual models, each period is exactly
the same for a dynasty. Recognizing that the dynasties are a collection of
successive individuals makes all of the issues considered above for a single
cohort relevant in this model as well. For example, earnings are uncertain and
the average age–earnings profile is not flat. These observations raise similar
issues for capital income taxation as they do in the single-cohort and OLG
models. The analysis of Judd (1999) is interesting for addressing this issue.
Judd allows greater generality in the evolution of the economy and obtains
the result that the average capital income tax tends to zero even if it is not zero
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in any period.64 When the model is interpreted as each generation living for a
single period, a tax on capital income is equivalent to a tax on bequests. Once
individuals live longer than a single period, then one can distinguish between
a tax on capital income and a tax on bequests. This point has been made by
Chamley (1986, p. 613), ‘If a specific tax can be implemented on the interest
income of savings used for life-cycle consumption, its rate is in general dif-
ferent from zero.’ To preserve a long-run convergence to a zero average tax
on capital income while distinguishing between capital income and bequest
taxes, if one were taxing capital income during lifetimes, as argued for above,
then one would be subsidizing bequests. Such a starting place for analysis
focuses attention, appropriately, on the analysis of bequest motives (and their
heterogeneity). The relevance of long-run results from this class of models
depends critically on the degree of realism of the underlying model of bequest
behaviour. Yet, as noted above, how important bequest considerations are for
behaviour is unclear and widely varying in the population.65

Thus we conclude that the Chamley–Judd result that there should be no
taxation of capital income in the long run is not a good basis for policy.
Nevertheless the issue remains of the compounding of taxation of capital
income resulting in a growing tax wedge the longer the horizon for decision-
making—a point also made in models with finite lives of many periods.
This is suggestive of a possible role for capital income taxation that varies
with the age of the saver and/or with the time lapse between saving and
later consumption (as with tax-favoured retirement savings). The role of
capital income taxation when earnings are uncertain particularly suggests
that rules might well be different for those at ages when workers are mostly
retired.

6.4. TAXING CONSUMPTION

Section 6.3 analysed the extent to which capital income should be taxed
in the presence of taxation of labour income. While the starting place was
the Atkinson–Stiglitz theorem giving conditions under which capital income

64 For example, assume the period utility functions are the same in all even-numbered years and
all odd-numbered years, but different across adjoining years. Then there will be alternating taxes
that would show long-run zero taxation across pairs of years (consistent with taxation being zero on
average in Judd (1999)).

65 People give inter vivos gifts as well as bequests. Given the tax advantage in the US for inter vivos
gifts relative to bequests, the dynasty model would imply far more use of inter vivos gifts than is the
case (Poterba (1998)).
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should not be taxed, realistic extensions of the model support the taxation
of capital income. There was some support for marginal taxation of cap-
ital income at rates that varied with the marginal rate on labour income,
as opposed to the linear taxation in the Nordic dual income tax model.
Part of the case for the Nordic model is the political argument that base
widening is more readily accepted along with lowering the tax rate on capital
income—an important point given the efficiency costs of differential taxation
of different sources of capital income. Thus, the conclusion of Section 6.3
was that there should be a wedge between the intertemporal consumption
MRS and MRT. While not analysed in detail, the models in Section 6.3
did generally also involve a wedge between the intertemporal earnings MRS
and MRT.

In this part, we consider the properties of the annual taxation of consump-
tion, rather than the annual taxation of earnings. The recommendation of the
Meade Report was for annual progressive taxation of consumption, together
with annual taxation of wealth, with particular attention to inheritances.66 As
in Section 6.3, we begin with analysis in a setting of only safe investments—
the same rate of return available to everyone. After comparing linear taxation
of consumption and earnings, including a discussion of transition, we briefly
mention the difference resulting from progressive taxation. Section 6.5 exam-
ines issues raised by stochastic returns to investment.

6.4.1. Linear taxation

Consider a worker whose entire life is under the same linear tax on
earnings. The PDV of the tax paid is then tz

∑S
s =1 zs (1 + r )1−s , where

tz is the tax rate on earnings, zs is earnings in year s and earnings stop
after S years. If the worker neither receives nor gives gifts or bequests67

then lifetime consumption satisfies the lifetime budget constraint,
∑S ′

s =1 cs (1 + r )1−s = (1 − tz)
∑S

s =1 zs (1 + r )1−s , where S′ is the length of
life. With a tax, tc on consumption, and no tax on earnings, the lifetime
budget constraint is (1 + tc )

∑S ′
s =1 cs (1 + r )1−s =

∑S
s =1 zs (1 + r )1−s , and the

66 In its discussion of a ‘Universal Expenditure Tax’ the Meade Report proposed a system of
registered and unregistered assets. Only savings and dissavings of registered assets would affect the
tax base (with saving in such accounts being deducted from income, and dissaving being added
to income, in order to calculate the tax base). The report argued that unregistered assets would
be necessary on administrative grounds but also pointed out individuals expecting their marginal
rates of income tax to change over time could use unregistered savings and borrowings as a way of
averaging their tax liabilities over time.

67 To incorporate bequests and inheritances we would also want to incorporate estate or inherit-
ance taxes.
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taxes paid are tc
∑S ′

s =1 cs (1 + r )1−s . Thus the systems are equivalent on a
PDV basis for each member of such a cohort—for each linear earnings tax
rate there is a linear consumption tax rate that results in the same budget sets
(and so the same earnings and consumption decisions) and same PDV of tax
revenues.68 The matching tax rates satisfy (1 − tz)(1 + tc ) = 1.69

In order for equilibrium to be unchanged by this matched change from an
earnings tax to a consumption tax, we need government behaviour also to be
unchanged. Since the timing of consumption does not match the timing of
earnings, the timing of tax revenue changes. While there is some borrowing
that permits consumption to exceed earnings for young workers,70 saving for
retirement is the larger element, so that, with consumption taxation, on aver-
age individuals would pay taxes later in their lives and so would save more,
buying bonds in anticipation of future taxes. In turn, this increased demand
for bonds would permit the government to do its financing for unchanged
spending as part of equilibrium without altering the interest rate.71 Whether
this is what would actually happen depends on how the government responds
to collecting revenue later with a consumption tax rather than earlier
with an earnings tax. If government spending changed, so too would the
equilibrium.

To see how this plays out over time, consider a change from an earnings
tax to a consumption tax in an OLG setting. Assume the transition rules
kept taxes the same for cohorts taxed under the old system, so the taxes only
involve the new generations and thus do not involve redistribution across
generations. Then, after a period with only very young workers taxed, which
we ignore, there is a period dominated by saving for retirement, implying
a drop in tax revenue as consumption is less than earnings.72 Once the
new steady state is reached, which now includes consumption by retirees,
tax revenue exceeds what it would have been under an earnings tax, by an

68 Below we note the circumstances where equivalence holds with stochastic returns to savings.
69 If there are binding borrowing constraints limiting consumption to what can be financed by

contemporaneous earnings, the equivalence carries over nevertheless. The perfect capital market
assumed in this budget constraint ignores differences between borrowing costs and lending returns,
which would make the timing of taxes matter to individuals.

70 Presumably house purchases would not be fully taxed as consumption spending, but rather
converted into a flow for later taxation.

71 Since consumption is larger than earnings because of interest income, the delay in taxes is
offset by this source of consumption. In an OLG setting this is combined with differences across
cohorts in both size and level of age–earnings trajectories. As long as the rate of interest exceeds the
rate of aggregate earnings growth, this difference does not matter on an aggregate PDV basis for all
cohorts living fully under one system or the other.

72 Since workers may borrow early in their careers, this is really referring to a time period with
positive savings for retirement consumption. An uncomplicated picture can be seen in a two-period
OLG model, with one period of work and two of consumption.
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amount matched by the interest cost of government borrowing because of
the lower tax revenue in the initial periods. If the government is making
its tax and spending decisions based on a long horizon, then the situation
is unchanged. However, if the government spends its revenue each period
(pay-as-you-go for the full budget), then government spending is lower in
the early periods and higher in the later periods as a result of the change to
consumption taxation. Adaptation of the economy to this pattern (assuming
government spending is consumption, not investment) implies a rise in the
aggregate capital stock from having less government consumption earlier,
private consumption and output held constant. For private consumption to
remain constant generally, government consumption needs to be separable
from private consumption in individual preferences. We are also ignoring
any change induced by changes in the wage, interest rate, and relative prices
of consumer goods.

How does this difference in timing of government consumption matter
for evaluation of the tax change? If one were to look only at the new steady
state, one would find higher capital with consumption taxation, and so higher
output and one might conclude (by erroneous logic) that the change was
beneficial, whether it was or not. Proper policy evaluation should look at
the entire path of an economy and not just the steady state. Doing that, one
would need to evaluate the change in the pattern of government consumption
spending (more earlier, less later) as the primary basis for evaluation. The
increase in capital from changed timing of government consumption and tax
revenue is merely an efficient equilibrium adaptation to the change in the
government consumption pattern, not an appropriate source of a positive
evaluation.

The political economy of how much borrowing a government does is
important and controversial, making it unlikely that some specific model
of political outcomes implicit in a particular budget balance constraint will
match actual behaviour. Governments generally do not follow such a simple
behavioural rule as annual budget balance on average or on the margin. Until
we have a better, empirically based understanding of government budgetary
practices, an adjustment for government spending behaviour is somewhat
speculative. For countries like the UK, the abilities of the government to
borrow, to reduce the public debt, and to save; are real. Debt to GDP ratios
have varied greatly over time. Examining policy in a setting with a single PDV
government budget constraint is in keeping with looking at how governments
ought to consider policy.

Note that commenting positively on government policy on the basis of an
induced delay in government spending involves saying to the government that
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since it will otherwise spend relatively too much in the short run (and too
little in the long run), the government should choose one tax over another
because the choice will lead the government itself to do less spending in the
short run (and the reverse later). Legislative process rules that affect political
outcomes seem very important. And adjustment of economic advice based
on a perception of actual government behaviour, given the advice, also seems
important. Yet we are reluctant to base too much on an oversimplified model
of the influence of the timing of revenues on spending. Note that this is
not a setting of permanently lower revenues but of lower revenues followed
by higher revenues. While governments are slow to adapt to perceptions of
such a future, anticipatory adjustments in public pension systems that we
have observed over the last two or three decades suggest that some degree of
forward-looking planning does indeed happen.

A tax on consumption can be collected as a tax directly on consumption,
as with a VAT, or by taxing earnings less net active saving (since earnings less
net active saving is equal to income minus net saving). The latter permits pro-
gressive tax rates, for example by use of annual exemptions.73 The equivalence
for new cohorts between taxing earnings and taxing consumption does not
extend from a linear setting to a non-linear annual tax since neither earnings
nor consumption are generally constant over time.74 That is, variations in
earnings and in consumption might move above and below break points
between marginal rates (for example, above and below the exempt amounts)
in different ways. This can happen in certainty models unless the utility dis-
count rate matches the rate of return to saving and can happen with uncertain
earnings opportunities.

Note that there is no intertemporal consumption tax wedge and no
intertemporal earnings tax wedge with linear taxation of either earnings or
consumption. With progressive annual consumption taxes there is still no
intertemporal earnings wedge. If the age–consumption profile with optimal

73 This point is drawn out in Hall and Rabushka (2007), which proposes collection through a
VAT combined with administrative shift of payment responsibility to the employee. This is a VAT
with a rebate equal to earnings up to a ceiling, i.e. a VAT with a zero effective marginal rate below
the ceiling.

74 The equivalence for new cohorts between taxing earnings and taxing consumption
extends from a linear setting to a non-linear setting provided that taxation is based on
lifetime earnings and lifetime consumption. That is, lifetime taxes might be Tc [

∑S ′
s =1 cs (1 + r )1−s ],

or Tz[
∑S

s =1 zs (1 + r )1−s ], with annual taxes being withheld toward lifetime taxes. It is not clear
how those with different realized lifetimes should be taxed relative to each other. Extend-
ing this equivalence to include recognition of bequests and inheritances is complicated by the
non-linearity in the tax structure which requires some integration between estate/inheritance and
earnings/consumption taxes. We continue to ignore this issue, leaving it for another chapter.

Vickrey (1947) was concerned with the relative treatment by progressive annual taxes of those
with constant incomes and those with fluctuating incomes.
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taxes is rising more often than falling among workers (as is empirically the
case with existing taxes), then they would more often generate a positive
intertemporal consumption tax wedge. How these two patterns of wedges
(on consumption and on earnings) might relate to a desirable pattern has
not appeared in the literature we have seen.

6.4.2. Transition

There is no impact on a generation fully under a new system from a change
from a linear earnings tax to the linear consumption tax with the equivalent
rate analysed above. However, a change between the two linear systems may
matter for older cohorts who live partially under one system and then under
the other, depending on the tax treatment of wealth existing at the initiation
of the tax regime.75 Going from an earnings tax to a VAT will increase taxes
on people holding wealth (for later consumption) at the time of change,
unless there is an offsetting transition adjustment for the implied taxation
of consumption from initial wealth. Thus, without a transition adjustment,
this change in tax system represents a tax on initial wealth, which is then
a non-distorting tax. Indeed, analyses of change to consumption taxation
find that a large part of the reported efficiency gain is from the lump sum
nature of the taxation of existing wealth (see, e.g., Auerbach, Kotlikoff, and
Skinner (1983); Altig, Auerbach, Kotlikoff, Smetters, and Walliser (2001)).
Distributionally, the change hurts those with wealth relative to those without
at the time of the change. If the tax rates hold the PDV of revenue across
all generations constant, then a primary pattern is a higher lifetime tax on
those who are older at the time of the tax change, and a lower tax on others,
particularly those not yet born. Normative consideration of such a change
requires evaluation of this distribution of tax changes as well as consideration
of a change from a system that people were relying on and analysis of whether
an unanticipated change results in a behavioural response in light of changed
expectations of possible future changes. We touch briefly on this issue below
in Section 6.8.2.

A different transition issue may arise if the implementation of the tax is
through taxing earnings less net active saving. If net active saving is accurately
measured then earnings taxation with a savings deduction is equivalent to
VAT. However, if net active savings is measured by net deposits into spe-
cial savings accounts, then accurate measurement of consumption requires

75 Also relevant is what happens to asset prices, an issue we do not discuss. See, for example, Judd
(2001).
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measuring net decreases in wealth held outside the accounts insofar as they
are used to finance the deposits. With no tracking of outside wealth, trans-
ferring initial wealth into the accounts would look like net active saving,
resulting in less taxation at the time. Later, withdrawals from the accounts
are taxed as consumption (assuming bequests are treated as consumption).
Thus consumption from initial wealth is not taxed in PDV terms, preserving
the equivalence with earnings taxation and breaking the equivalence with
a VAT.

6.5. STOCHASTIC RATES OF RETURN

Many models of optimal taxation assume safe returns to savings. Yet real
returns to savings are stochastic. The randomness may be modelled as per-
fectly correlated across individuals—as would be the case with the risk com-
ing from access to a capital market with stocks and bonds and the same
risky portfolio holdings for everyone. However, portfolios vary widely across
households. Different people have different beliefs about returns on different
assets and access to different information sources and different investment
opportunities. And a large fraction of the public holds no stocks at all. Also,
not all investments are in market-traded assets.

6.5.1. Marketed risks

Taxing consumption rather than taxing total income has been described as
exempting the safe rate of return from taxation, but taxing the difference
between the realized risky and the safe rates of return the same (e.g. Gen-
try and Hubbard (1997); Weisbach (2005)).76 Similarly, the equivalence
between taxing consumption and taxing earnings has been questioned in
terms of the taxation of the difference between risky and safe returns (see,
e.g., Zodrow (1995)). Evaluation of these issues requires examination of
equilibria with different tax structures. Such an evaluation needs to recognize
heterogeneity in the population and the behaviour of the government, as
noted above.

Lying behind the two equivalence views are the analyses of Gordon (1985)
and Kaplow (1994) that linear taxation of the difference between risky and

76 The bulk of the analysis allows full loss offset, which is not generally the case with income
taxes. For discussion of this issue, see Weisbach (2005).
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safe returns (with full loss offset) has no effects, with the uses of the revenue
that they describe. Before turning to their analyses, let us note the lack of
direct impact on an individual with a diversified portfolio and access to mar-
ket transactions on fixed terms. Without taxation of returns, the individual
would realize a return on his portfolio of ·r + (1 − ·)Ò = r + (1 − ·)(Ò − r ),
where · is the fraction of the portfolio invested in a safe asset paying return r
and 1 − · is the fraction of the portfolio invested in a risky asset paying return
Ò. With a tax, t, on the difference between risky and safe returns (with full
loss offset), the realized after-tax return becomes r + (1 − ·′)(Ò − r )(1 − t).
By adjusting the portfolio, assuming no binding limit on borrowing or
short selling, the investment in risky assets can be increased so that the
after-tax returns from the portfolio match the pre-tax returns when there
are no taxes. Thus, the investor can obtain exactly the same returns with
and without the tax—r + (1 − ·′)(Ò − r )(1 − t) = r + (1 − ·)(Ò − r ) when
(1 − ·′)(1 − t) = (1 − ·). In order to analyse equilibria with all investors
responding in this way, we need to consider the supply of assets and how the
government reacts to the (stochastic) revenue it receives from this taxation.

In showing no effect from a tax on the difference between risky and safe
returns, Gordon assumes that the tax revenue from each person is returned
to that person in a (stochastic) lump sum way.77 Kaplow’s assumptions are
equivalent to having the government sell the stochastic tax yields in the
market.78 In both cases, the imposition of the tax and the government’s
portfolio or lump sum transfer policy has no effect on equilibrium. That is,
the consumers do not change their consumption and earnings plans and the
government does not change its real expenditures. When taxing the difference
between risky and safe returns has no effect at all, then the tax treatment of
this source of income is the same for an income tax, an expenditure tax, and
an earnings tax.

Above, we saw that with only safe investments, taxing consumption (lin-
early) is equivalent to taxing earnings (linearly), provided there is a per-
fect capital market with only a safe asset and that government behaviour
depends on the PDV of tax revenues, not the timing of revenues. There
was equivalence in household behaviour for tax rates satisfying (1 − tz)
(1 + tc ) = 1. Going from equivalence in household behaviour to equivalence

77 In this case, the investor does not want to change his portfolio since he is also receiving the
risky tax revenues.

78 Thus, when the investor adjusts his portfolio as above, he purchases precisely the portfolio
offered by the government as a consequence of the taxes he is paying. Thus the sale of the government
portfolio yields no return. If the investor is indifferent at the margin between stocks and bonds, then
the marginal value of the difference between stock and bond returns is zero. The marginal valuation
equals the price in equilibrium.
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in equilibrium required the government to adjust public debt outstanding
to offset the change in the timing of tax revenues. If that is done, then there
is no change in equilibrium consumptions and earnings from a change to
an equivalent tax (for cohorts fully under the new system; that is, assuming
adjustment for transition cohorts).

Examining the household choice problem with safe and risky investment
opportunities shows the same equivalence as with only safe investments. In
order to have equivalence of equilibrium, the government must adjust in
response to the change in the timing of revenues and to the presence of a
stochastic pattern of government revenues. As with the safe return case, the
government needs to adjust its debt and as with the Gordon and Kaplow
analyses, it needs to shift the risk to households in a way that matches the risk
they held before the taxation of risky returns. If these are done, then there
is equivalence of consumption and earnings taxation, because the taxation
of the difference between safe and risky returns has no effect on equilib-
rium. Similarly taxing total income and taxing earnings differ in the taxation
of safe returns, not the taxation of the difference between risky and safe
returns.

Key to this result is how the government responds to the change in tax
revenues from the taxation of the difference between risky and safe returns.
The Gordon and Kaplow assumptions, while informative of the workings of
the economic mechanisms, are not similar to actual government practice.
That suggests modelling a change in taxes, borrowing, and spending that
follows practice more closely, along with a change that makes the workings
of the model clear. For example, this suggests a comparison of consumption
and earnings taxes without accompanying lump sum transfers or market-
ing of the risks in future tax revenues. Such modelling would involve two
complexities—the description of the menu of risky and safe investments
available to the economy and the description of how the government does
adapt to a change in the risk characteristics of tax revenues. Discussion of this
in the literature has contrasted interpretations with different discount rates
for the equivalence in government revenue. But the ‘right’ discount rate to use
for analysis cannot be assumed but needs to be derived from a model of how
the government behaves and what the investment options in the economy
are. Presumably this can be done along the lines of analysis of the choice
of portfolio for a public pension system (see, e.g., Abel (2001); Diamond
and Geanakoplos (2003)) and the adjustment of a defined benefit system for
different cohorts (see Gollier (2005)). But such analyses have not been done
as far as we know. Our presumption is that neither equivalence holds once
one recognizes heterogeneity in individual portfolios and government actions
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that are restricted to issuing safe bonds and adjusting tax rates (on earnings
or consumption).79

6.5.2. Non-marketed risks

With marketed investments, all those making use of the stock market can
share in bearing the risks in return and valuation, and modelling assumes that
each investor is small relative to the market. While the government spreads
risks from tax revenues differently from how the market would, particularly
over time, a comparison of market and government risk allocations involves
the entire economy in both cases. Not all investments are marketed through
stock markets. Taxation of the returns to non-marketed investments will
matter because of the shift in risk from the single investor (or small number
of investors) to the economy as a whole through the government’s tax and
spending policies. Also, non-marketed risks are not likely to have constant
returns to scale. Thus the presence of taxation affects the inframarginal
opportunities available to entrepreneurs as well as sharing the risks of those
opportunities. This has some similarity to the general equilibrium impact of
risk sharing through taxation with marketed risks if the government does not
return the risks to the economy in an offsetting way. Again, the returns to
scale, now on the aggregate level, matter for the impact of taxation.

6.6. AGE-DEPENDENT EARNINGS TAXES

From the perspective of optimal contract theory, any costlessly observ-
able variable correlated with unobserved characteristics or behaviour should
influence payoffs, even if it is poorly measured and the correlation is limited.

79 This framing of the issue is different from that in Gentry and Hubbard (1997). They consider
consumption taxation implemented by a wage tax combined with a business cash flow tax. Although
they purportedly are addressing distributional implications, their focus is on evaluating the differ-
ence in taxation from the perspective of a firm’s investment decisions, as opposed to a household’s
life-cycle labour supply and savings choices. As a consequence, they focus on the marginal value
of immediate depreciation of investment to a firm, which they value using the safe rate of interest,
supporting the view that consumption taxation exempts the safe rate of interest but not the return
to bearing risk or pure rents. Modelling household choice as a base for examining the impact on
the distribution of utilities of giving the deferral advantage is more complicated. While stocks and
bonds have the same marginal value with portfolio optimization, the impact of deferral on the
inframarginal gains from the availability of stocks is relevant for distributional analysis. As a quick
example of this issue, for given wealth and Cobb–Douglas preferences the higher the distribution
of risky returns, the greater the gain from deferral for a given portfolio mix. Since the optimized
portfolios may well be different, a full analysis is more complicated. But this seems the appropriate
way to approach the distributional impact.
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If this perspective is applied to optimal taxes in an extended Mirrlees model,
labour income taxes should depend on all variables correlated with the ability
to earn, even those measured poorly. While tax systems have stupefying
complexity, it is not from incorporating many such variables.

Primarily, the approach to optimal tax theory in this chapter has been to
take as given a set of allowable tax tools (while ignoring the cost of admin-
istration), chosen to reflect actual (or plausible potential) use and chosen to
enable the inferences from a model to be useful for policy discussions. Some
analysts have considered it significant to replace this approach of designated
tax tools by assuming that the choice of tax tools is an endogenous part of the
optimization, subject only to observability constraints. A common assump-
tion in these formal models is that taxation is based on costlessly, perfectly
observed variables while all other variables are not observable at any cost. But
this description of observability is not accurate on either side—earnings are
costly to measure and are not perfectly observed and there are other (costly,
imperfectly) observable variables that could increase social welfare if used
optimally. Thus standard assertions about observability, commonly used to
‘derive’ a tax base rather than assuming it, are not an adequate guide to the
choice of a tax base for direct taxation. Complexity of the tax base matters,
as do both public reactions and the political economy of a more complex
structure, both related in part to views on horizontal equity. We are lacking
in analyses that take us very far in considering when additional complexity
is a good or bad idea, since issues raised by complexity are not part of the
formal modelling. In the absence of extended analyses on which to draw,
using complexity concerns to influence policy inferences from formal models
is subjective, but seems important. We simply refer to variables as taxable and
non-taxable, rather than observable and non-observable, reflecting an ex ante
judgement call reflecting these multiple dimensions of relevance for choosing
a tax base.

To explore the extent to which further complications should enter taxation,
we consider three examples of variables that might be used to influence the
taxation of earnings—hours worked (and so earnings per hour), height, and
age. Only the third is recommended. Two issues are raised by the consider-
ation of additional variables—the ability of (and cost to) governments and
taxpayers to deal with greater complexity and perceptions of equity, both by
analysts and the public.

Income taxes are based on earnings without an attempt to measure hours
worked and so average earnings per hour. Minimum wage rules and require-
ments for paying higher wages for overtime both require some measurement
of hours worked. And the Working and Childcare Tax Credit programmes
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in the UK base transfers on doing at least a minimum number of hours of
work. In the cases of minimum wages and overtime pay rates, the employer
and the employee have conflicting interests in the measurement of hours.
This makes enforcement easier than enforcement of a tax that depended on
hours worked would be, since neither the employer nor the employee has
an interest in higher taxation of earnings. While this conflict of interests also
does not exist in the tax credit programmes, they follow the common practice
of programmes being more intrusive and more measurement focused when
applied to poorer people than when applied to the general public. An attempt
to incorporate a measure of hours worked into the tax base would plausibly
bear considerable correlation with actual hours. For many workers in large
firms or government employment, existing financial records would form a
good basis for estimating hours worked with reasonable accuracy. Moreover,
a requirement for self-declaration of hours, subject to some form of random
monitoring, would fit the theoretical category of a correlated, poorly mea-
sured, but nevertheless useful basis for further tax distinctions. And it is not
as if earnings were measured perfectly either.

Thus, if it did not recognize factors other than observability, optimal tax
theory would call for basing taxes in part on estimated earnings per hour.
We do not think that using an hours measure in determining taxes would be
a good idea, however, and it is useful to consider why not. Basing taxation
on inaccurately measured variables leaves more scope for administrative
discretion and encourages cynicism about the fairness of the tax system.
Both features are likely to add to the difficulty of encouraging voluntary
accuracy in reporting and support for the politics of better taxation. This
is already a problem resulting from the inaccurate measurement of income.
But income (or consumption) is central to distributional concerns and it is
hard to see how to have satisfactory taxation without it. Adding to concerns
about inaccurate measurement should not be done lightly. The theory of how
to use poorly measured variables would not be intuitive to either legislators
or the public, again making good tax politics more difficult. In sum, basing
taxes in part on hours worked does not seem to be a good idea, although
that intuition is not supported by formal analysis as far as we know.80 As
with the Meade Report, concern about multiple aspects of taxation leads to
this conclusion, whereas the opposite conclusion would follow from taking
optimal tax theory literally and ignoring aspects of taxation not included in
the formal modelling.

80 In the exploration of lessons from the literature, we do not explore the (small) literature using
hours worked in determining taxes.
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As another example, this one where accuracy of measurement is not at
issue, consider the findings of Persico, Postlewaite, and Silverman (2004)
and Case and Paxson (2006) that there is a correlation between height and
earnings abilities.81 With standard modelling and different tax structures for
adults of different heights (possibly distinguished by gender), one can then
have higher social welfare than without such multiple tax structures. While
it would be somewhat complicated for tax authorities to have multiple tax
structures, there is not much complication for the taxpayer who does not get
to choose among tax structures.82 And by restricting the set of tax functions
to a small number of different height intervals, the complexity for legislation
would not be enormous. What does seem important is that unlike the ex-
ample of different tax structures for different ages discussed below, a set of tax
functions based on height is a setting of consistently different structures for
different (fully grown) individuals rather than individuals passing through
the different tax structures as they age.83 This distinction seems important for
political and public acceptability, and possibly for the ethical underpinnings
of taxation.

Consider a sequence that starts with extensive research documenting that
such differences are real and robust to alternative measurement approaches,
explains to the public and tries to convince them that this is the case, and
then tries to explain to the public why this is a useful basis for differences in

81 Mankiw and Weinzierl (2007) also consider relating income taxation to height. They discuss
the evidence on the link between height and earnings, present the argument that such an approach
would increase social welfare, and do a first pass at the structure of such a tax. The authors’
interpretations of the result differ. ‘One of us takes from this reductio ad absurdum the lesson that the
modern approach to optimal taxation, such as the Vickrey–Mirrlees model, poorly matches people’s
intuitive notions of fairness in taxation and should be reconsidered or replaced. The other sees it as
clarifying the scope of the framework, which nevertheless remains valuable for the most important
questions it was originally designed to address’ (page 2).

We share the second view. As this essay has argued, the insights from optimal tax theory are
only part of the considerations relevant for tax policy, but an important part. Indeed, the role of
fairness concerns in limiting allowable tax tools was argued by Atkinson and Stiglitz (1980). The
methodological error in the ‘reconsider or replace’ view comes from taking the answer to a formal
model as a literal policy recommendation. By their nature, models are a simplification of reality in
order to have a sufficiently tractable basis for reaching conclusions within the model. As such, every
model has inaccurate assumptions and could be used to derive silly inferences by focusing on the
implications of that inaccuracy. At their best, models are good for some questions and not for others.
Finding a question for which a model (or modelling approach, as in this case) gives a rejected answer
need not detract from the usefulness of the model or modelling approach for the purpose for which
it was designed, and does not in this case.

82 Allowing ex ante choice among tax structures may be a source of welfare gains (Luttmer and
Zeckhauser (2008)). We do not explore this option—if significant, this added complexity may
challenge the ability of many to figure out which tax structure to pick and could be viewed as
inequitable as some workers successfully lowered taxes significantly by a good choice while others
regretted poor choices.

83 This ignores the shrinkage that occurs with aging.
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taxation. Then picture a legislature considering a half-dozen or so different
tax structures on this basis.84 Presumably the incentive for parents to stunt
the growth of their children would be minimal if they also recognized that the
factors correlated with height do affect earnings abilities. Does this scenario
violate some sense of horizontal equity? If height were irrelevant, it would.
But once height is linked to earnings ability, then people of different heights
are not identical as far as the government’s ability to infer ability is concerned.
That is, the government’s ability to raise revenue relative to income distrib-
ution and efficiency concerns differs by taxpayer height. This is similar to
the view that people with different tastes for work are not identical, even
if they have the same budget sets. Whether the gain in social welfare were
small or large would depend on the magnitude of the correlation and the
extent to which different tax structures had an impact on optimized social
welfare.

We feel comfortable in rejecting this idea out of hand, as did Mankiw and
Weinzierl (2007). What is harder than reaching that conclusion is sorting out
its underlying basis. Mankiw and Weinzierl offer several reasons for rejection.
One is that this might be the first step in a sequence of taxes that vary with
demographics, and while one might be acceptable, the end point of such
a process would be unsatisfactory for its administrative burden and inva-
siveness. They counter this argument with the view that some demographic
variables are used already, others are widely unacceptable and this need
not be a slippery slope.85 They note the political risk element—‘democratic
societies may have an interest in avoiding the taxation of specific groups
as a matter of course to counter the majority’s temptation to tax minority
groups’ (p. 13). More generally, there is always concern about politically well-
connected groups skewing policy to their advantage, at the expense of some
wider measures of the public good. This is an issue here, in part, because
height is not the only demographic variable that could be used in this way.
We would not like to see an exploration of which variables would be most
attractive to the politically more powerful. Mankiw and Weinzierl recognize
a possibility of stigma, but do not see that as important. They offer two cri-
tiques of utilitarianism—coming from libertarianism and horizontal equity.
Unlike libertarians, we are not ‘skeptical of the redistribution of income or

84 Think just about earnings, but it might also be the case that different heights are also correlated
with different abilities to invest and so different possible rates of return and different intertemporal
discount factors and thus different tendencies to save.

85 A similar optimal tax argument could be made with regard to gender, given gender differences
in life expectancies and the shapes of life-cycle earnings profiles. As with age, gender is not used
extensively in tax systems although, again, it has played a large role in public pension system rules
in some countries, such as the UK (at present).
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wealth because they believe that individuals are entitled to the returns on their
justly-acquired endowments’ (p. 15).86 But we do not pursue this issue here.
We do share Mankiw and Weinzierl’s concern with horizontal equity issues,
pursued further in Section 6.8.4. An additional point is that, contrary to the
hypothetical above, the public may not be convinced of the equity of such an
approach since there is only a stochastic relation between height and earnings
abilities. The public’s sense of equity, largely formed without deep thought,
nevertheless has some relevance in a democratic society. Also relevant is
the public’s reaction to its sense of equity. This issue is discussed further in
Section 6.8.4. Our exploration of this example is to permit distinctions with
age-dependent taxes, which involve different issues.87

In contrast to height, age is used by actual tax structures, but very little
apart from retirement-related rules. In the US there are distinctions for
children (who can be dependents and so provide additional deductions)
and those over 65, who may receive an additional deduction. In France
tax rates depend directly on the number of children through the quotient
familial. Whilst there are no deductions for dependent children in the UK,
the system does include an additional allowance for those aged over 65 and
a further additional allowance for those over 75, although for higher income
individuals these are both tapered away back to the level of the under-65s
allowance.88 These examples do not provide much variation in taxes across
ages, nor do they provide a systematic variation in marginal tax rates. In
contrast, age does play a large role in the rules for both public and private
pension systems and in some countries in tax-favoured retirement savings
opportunities.89 Eligibility for receiving pension benefits is commonly age-
based. Benefits typically increase with the age at which they start and the rates
of increase commonly vary with age—for example by only being available
for a range of ages, as in the UK, and also by having different percentage

86 Individuals do have entitlements, but the strength of entitlements and the bases of entitlements
do not lead us to scepticism of the appropriateness of redistribution, but to limits in taxation.

87 An appropriate question to ask is how complicated a tax structure a legislature can use well.
Historically legislatures have relied more on their own decision-making in the realm of taxation
(and other topics in economics) than in other areas—legislatures vote money for bridges, they don’t
vote blueprints. Perhaps further addressing of complexity (beyond what is already left to staff) could
be allocated to some expert group, as Breyer (1993) has proposed for dealing with health risks. And
perhaps the public would accept both the underlying idea and the use of experts.

88 In addition those over 65 in April 2000 still receive the married couples allowance which was
abolished for individuals younger than 65 on that date (i.e. born after April 1935). This allowance is
also tapered away as income rises.

89 In the UK, apart from the tax favouring of partial annuitization and the requirement to
annuitize three-quarters of private pension assets by age 75, tax favoured assets are available for
withdrawal with no restrictions on age or holding periods and as such are simply tax favoured
general savings vehicles, unlike in the US where such assets are retirement saving vehicles (i.e. subject
to extra taxation if withdrawn at a younger age).



The Base for Direct Taxation 595

calculations at different ages, as in the US. In countries that use some form
of retirement test, benefit eligibility rules relative to earnings also commonly
vary with age. Further complexity often comes with pension reform, with
age-related rules being different for people of different birth years. And we
note that in Switzerland, the mandatory occupational pension has contribu-
tion rates that vary with the age of the worker. Thus, it is natural to explore
reducing the large difference in the use of age between pension rules and tax
rules.

In the context of a one-period model of income taxation, and with a
focus particularly on younger workers, Kremer (2001) called for different
tax structures for different ages. Applying the Mirrlees model separately to
different age groups, he argues that the distributions of earnings and the
labour supply elasticities are so different across ages that the implied pattern
of optimal tax rates would vary greatly by age. Borrowing constraints that
are prevalent among younger workers may be a further basis for different tax
structures.90

Let us consider a political process if such an approach were taken. The first
step might be to allocate each age to one of a small set of ages, in order to limit
the number of tax schedules.91 Perhaps the set might be under-30, 30–50,
50–65 (or the state pension age), and over-65. For simplicity, there might
be a given set of marginal tax rates with only the break points varying as a
function of age. This doesn’t sound too hard for a legislature to do.92 And
plausibly it could be worked out without undue pressure by the politically
better-connected ages. With suitable transition rules, this does not violate
horizontal equity concerns that are lifetime based, and presumably would be
as publicly acceptable as are age-related pension rules.

As discussed above, formal models do show advantages to age-dependent
earnings taxes. Beyond theoretical observations, Weinzierl (2007) has done
an optimization calculation to find the advantage from age-varying rules. He
compares a single tax regime with a system with three tax regimes for ages
30–39, 40–49, and 50–59. He uses data from the PSID to calibrate a model of
wage rates for five representative workers representing different quintiles of

90 Recent analyses of age-dependent taxes include Blomquist and Micheletto (2003); Erosa and
Gervais (2002); Gervais (2003); Fennell and Stark (2005); Lozachmeur (2006); and Weinzierl (2007).

91 If there are joint returns for couples based on a couple’s total incomes, labour income might
be taxed on the basis of the age of the earner while capital income might be taxed as if each received
half. Or all taxable income could be treated as if half were taxed on the basis of the age schedule of
each of the couple.

92 This assertion may be undercut by the common practice of adjusting public benefit formulae
for the age at which they start with a linear formula, when multiplicative or more complex formulae
seem to make more sense. Supporting the thought of delegation is the automatic adjustment in
Sweden, done on a roughly actuarial basis, although one with rules for the actuaries set by legislation.
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lifetime earnings. He uses the mechanism design approach referred to above.
With 5 agents and 3 periods, the government sets up to 15 earnings/net-
of-tax earnings pairs. Without age-dependent taxes, each period each agent
chooses one out of the full 15 pairs for all ages, using the capital market to
optimize lifetime utility. With age-dependent taxes, each period each agent
chooses one of the (up to 5) offerings available at that age, again using the
capital market to optimize lifetime utility. Compared with the optimum with
a single tax function (15 choices for each period), he finds that average taxes
are lower on young workers and higher on older ones with age-specific taxes
(and so only 5 choices each period). He also finds a large welfare gain from
the optimal three-age tax function compared with a single tax function, the
same for all ages, equivalent to 2% of aggregate consumption. This is two-
thirds of the gain from going to the full mechanism design optimum (where
individuals are restricted to (up to) five lifetime plans, rather than being free
to piece together separate plans each period). While interesting, this is clearly
just a start on exploring this issue, so this is really a call for research on an
issue that seems to have a good probability of leading to significant policy
improvements.

A different approach to taxing earnings over a lifetime looks at current
earnings in the context of previous earnings. This could be done in a variety
of ways, including a moving average over a fixed number of years or basing
lifetime taxes on lifetime earnings, with annual taxes viewed as withholding
toward the eventual determination of lifetime taxes.93 In the discussion of
two-period models above, we noted how this might serve social welfare
maximization. Now we consider the ability to implement. This certainly is
doable, with the government providing historic information along with tax
forms. Indeed, we can consider this as parallel to rules that determine public
pensions. Defined benefit pensions are based on the history of earnings,
possibly a full history (as in Sweden) or a long history (as in the US). In a
wage-indexed system for initial benefits (that are then price-indexed), as in
the US, the benefit formula relating benefits to earnings varies with date of
birth through automatic indexing. Indeed, legislated future ages for receiving
full benefits vary with date of birth in the US. In the UK, such a change is
already underway with the movement of the state pension age for women
from 60 to 65 over the period 2010 to 2020, and further increases in the
state pension age for both men and women will follow (from 65 to 66 in
2024, from 66 to 67 in 2034, and from 67 to 68 in 2044), although this can

93 These would be similar to the approach in Vickrey (1947), who cumulated annual income, not
annual earnings and who considered various lengths of time for the cumulation.
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also be viewed as different age-dependent rules year-by-year. And Sweden has
automatic adjustments that apply to each birth cohort different determinants
of initial benefits (for a given earnings history) and of the growth of benefits
from a delayed start.

Thus a key question is whether variation in annual tax rates as a function
of age is a bad idea because of complexity or a case of theory being ahead
of policy, with research on tax design needed, but reform called for. We
are inclined to take the latter view for countries that have a good legislative
process.

6.7. DIVERSE SAVINGS BEHAVIOUR

The models explored above assumed life-cycle savings. Yet it is clear that
this is not a highly accurate model of behaviour for everyone.94 Alternative
modellings of saving behaviour, seemingly relevant for significant portions of
the population, include precautionary savings, time-inconsistent behavioural
models consistent with too little saving, and utility-of-wealth models which
appear to make more sense for those with very high wealth.95 Moreover,
behavioural models and experiments have explored how individuals respond
to alternative ways of encouraging additional saving.96 Behavioural analysis
of saving behaviour is highly relevant for the choice of tax base. It is also
important for evaluating the role of mandatory programmes that require
contributions when working and provide benefits when retired. And these
two institutions need to be considered together. A key tax design issue is
how to combine concern that some fraction of the population saves too
little for an adequate replacement rate in retirement while another fraction
saves too much, resulting in their retiring too soon from the perspective of
social welfare optimization, as played a role in the models in Section 6.3.

94 As Bernheim (1997) has written: ‘While it would be rash to dismiss the many empirical
successes of the LCH [Life Cycle Hypothesis] and discard it unconditionally, it is equally rash (in
light of its empirical failures and well-founded skepticism about its underlying premises) to employ
this theory as the sole organizing principle for understanding savings incentives.’

95 On the diversity of savings behaviour, see Carroll (2000); Dynan, Skinner, and Zeldes (2004);
and Section 6.9.1.

96 Behavioural economics has become a major research area for many economists and some of
the findings are very exciting (for a survey relative to public finance, see Bernheim and Rangel,
2007). Indeed, analyses of the difference in outcomes with opt-in and opt-out rules for retirement
savings plans are already influencing policy makers in both the US and the UK—the introduction
of Personal Accounts in the UK, whereby individuals are automatically enrolled in private pensions
by their employer unless they choose to opt out was announced in 2007, is being legislated in 2008
and will be introduced in 2012.
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Behavioural diversity as well as heterogeneity in life expectancy, intertem-
poral preferences, and consumption history (in light of realistic links between
past consumptions and later marginal utilities of consumption) all call for
diversity in individual saving rates, which also played a role in the models
in Section 6.3. And alternative modelling of those accumulating very large
wealth is relevant for choosing the tax base in light of the great inequality of
wealth holdings. This diversity in savings behaviour has not received much
attention in tax modelling and would appear to be an important issue for
future research. The following conjectures are highly speculative, but seem
worth exploring.

The behaviour of those with very large wealth appears to require modelling
utility for some people as coming directly from wealth holding, not indirectly
from later consumption (Carroll (2000)). This suggests an inelasticity in
consumption behaviour that would seem to justify very high taxes on capital
income on those with very high wealth.

Concern about too little saving for retirement suggests a programme
of tax-favoured retirement saving (to supplement mandatory provision of
retirement income if that programme is not extremely large). Recognition
of diversity of saving behaviour and the advantage of discouraging too early
retirement suggest limiting the extent of access to tax-favoured retirement
savings accounts, as well as preserving their character as retirement accounts.
But recognition of diversity in the saving behaviour of the population does
not appear to call for rejection of the basic conclusions reached above.
Instead it suggests modifications of the policy (e.g. tax-favoured retirement
savings). And behavioural issues (both mental accounting and self-aware self-
control) suggest it may be useful to have additional reform as opposed to just
exempting from taxation some level of income from capital. Examples are
some form of autoenrolment (see Beshears et al. (2007)) or else some active
roles for third parties (e.g. employers and financial institutions) as noted in
Bernheim (1997). But this is primarily a call for research and a conjecture
about outcomes of such research, not a firm basis for policy.

More research is also warranted on the optimality properties of the differ-
ent ways of structuring tax-favouring for retirement saving. Options in use
for tax treatment of deposits, of accumulations, and of withdrawals include:
(1) exempt-exempt-taxable (EET), as in Personal Pensions in the UK or
IRAs in the US, (2) taxable-exempt-exempt (TEE), as in Tax Exempt Special
Savings Accounts or their successor, Individual Savings Accounts in the UK,
or Roth IRAs in the US, (3) having both available, and (4) having partial
taxation of accumulation income (as was in Australia). Further research is
also warranted relative to proposals and practices that allow tax-favoured



The Base for Direct Taxation 599

saving for other purposes, such as house purchase, medical expenses, and
unemployment.

The impact of earnings uncertainty on the desirability of taxing capital
income suggests that taxation of capital income might well be different at ages
when much of the working population is expected to be retired than at earlier
ages. Combining this with the role of tax-favoured treatment of retirement
savings and the presence of precautionary balances at all ages suggests there
may be an advantage (unexplored in the literature as far as we know) from
age varying capital income taxation for capital income outside the retirement
accounts. This could be done, for example, by capital income tax exempt
amounts that varied with age.

6.8. FURTHER ISSUES

This section touches on a number of issues including a further discussion
of the use of a social welfare function (6.8.1), government commitment
(6.8.2), some modelling assumptions (6.8.3), and horizontal equity (6.8.4).
These sections examine the underpinnings of the approaches to taxation
discussed above.

6.8.1. Social welfare function

Based on its use of a social welfare function, the optimal tax approach is often
accused of assuming a benevolent government. This criticism has both right
and wrong elements. Calculation of what a benevolent government should
do is not the same as assuming that there is a benevolent government. Rather
it is asking a key question—what policies would one want to see a benevolent
government follow? The answer to such a question can help inform a demo-
cratic debate about government policies, which is all that academic economic
research can hope to accomplish by itself. Moreover, it is hard to see how one
gives policy advice without knowing the link between good design of policies
and the accomplishment of social ends.97

The relevant part of the accusation is that the political tendencies of actual
governments are highly relevant for good policy recommendations. Aware-
ness of political tendencies can readily take two separate forms. One is to

97 As Musgrave wrote: ‘Just as homo economicus or a competitive Walrasian system are useful
fictions to model an ideal market, so it is helpful to visualize how a correctly functioning public
sector would perform . . . Unless “correct” solutions are established to serve as standards, defects and
failures of actual performance cannot even be identified.’ Buchanan and Musgrave (1999), p. 35.
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extend optimal tax theory to incorporate additional constraints reflecting
what governments are likely to do, either in response to current recommen-
dations or in future policies that may be influenced by current legislation.
This is a richer, and possibly more relevant, environment than considering
a constitutional approach to limits on taxability. The literature on tax policy
without government commitment is a form of such analysis, although one
that typically does not have a rich, empirically supported theory of govern-
ment behaviour in a democracy. A second form that awareness of political
tendencies can take is through judicious use of the insights from optimal tax
results when moving from basic theory to policy recommendations. Recom-
mendations can reflect beliefs about the workings of the political process,
based on the current state of politics and political science and projections of
political evolution.

The optimal tax literature works simply with a social welfare function.
With individual utility depending on both consumption and the disutility
of labour, this is not equivalent to attention focused on income distribu-
tion, particularly using a social income evaluation function as developed by
Atkinson (1970). While we share a concern about income distribution, a
social income evaluation function is no substitute for a social welfare function
in thinking about tax policy.98 This approach appears to give too much weight
to encouraging work, particularly by low earners, and we do not think that
maximizing a social income evaluation function is a useful variant on social
welfare function maximization. Nevertheless, one might consider limiting
income variation (perhaps because of political implications), which would
also imply rejecting possible Pareto gains.

6.8.2. Time frame, commitment, and transition

Support for total annual income as the ideal tax base appears to rely on using
a year as the time frame for thinking about individuals when doing normative
analysis. In contrast, the optimal tax models that are the basis for this chap-
ter rely on lifetimes (or beyond) as the time frame for normative analysis.
Exclusive focus on either of these two time frames seems incomplete. On
the one hand, the current position of individuals is a result, in part, of their
own past decisions. It does not seem adequate to frame the basis for policy
choice in a way that ignores intertemporal aspects of incentives, a normative
dimension of responsibility for future consequences of one’s current actions,

98 Nor do we see a case for an objective function that combines both a social welfare function
and a social utility function.
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and a normative response to the consequences of one’s past actions. On the
other hand, a lifetime perspective does not adequately allow for individual
time-inconsistency and does not contain a normative adjustment for the con-
sequences of decision mistakes. For example, previous high levels of saving do
seem to provide some normative support for higher current consumption,
while previous low levels do not seem to be sufficient warrant for enforcing
some very low levels of consumption. And such concerns need to be tempered
by their incentive effects.

In democratic (and non-democratic) societies, further complicating con-
sideration of government policy at a particular time are the inevitable changes
in normative evaluations from the bases for past government policies as
governments change. Also relevant is the inevitable incompleteness of both
government plans for future policies and government understanding of the
consequences of chosen policies. That is, normative analysis needs to con-
sider the degree of adjustment that should be made for the implications of
past policies. That different models use different time dimensions is part of
the reason why it is inappropriate to rely too heavily on any single model’s
implications.

Commitment

Although tax legislation can have an open-ended horizon, it is expected that
taxes will change as circumstances develop and governments change. More-
over, governments do not commit to a complete (contingent) set of future
policies. Individuals making decisions that affect their future tax liabilities
(such as investments and education) are faced with uncertainty about future
circumstances, future governments and their possible tax reforms, and any
transition rules the government may include in tax legislation. The Meade
Report call for ‘a certain stability in taxation in order that persons may be in
a position to make reasonably far-sighted plans’ (p. 21) also suggests seeking
tax instruments that are relatively simple and transparent to aid the formation
of appropriate tax expectations by individuals.

In the ongoing process of the adaptation of tax policies to economic and
demographic developments as well as to changing normative perceptions and
political balance, a set of rules/guidelines for transition issues is important
both economically and politically. From this perspective we can appreciate
the Meade Report’s concern for flexibility and stability:

A good tax structure must be flexible for two rather distinct purposes . . . there
must be recognition of the need to be able to adjust total tax burdens reason-
ably rapidly and frequently in the interests of demand management . . . In a healthy
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democratic society there must be broad political consensus—or at least willingness
to compromise—over certain basic matters; but there must at the same time be the
possibility of changes of emphasis in economic policy as one government succeeds
another . . . But at the same time there is a clear need for a certain stability in taxation
in order that persons may be in a position to make reasonably far-sighted plans.
Fundamental uncertainty breeds lack of confidence and is a serious impediment to
production and prosperity. (Page 21.)

Beyond any possibility of short-run demand management, there are changes
in long-run fiscal needs that are likely to occur from trend developments in
economic and demographic circumstances, as well as the spreading over the
future of short-run changes in fiscal needs (e.g. after a war).99 A research
programme that addresses the need for both adjustment and stability would
seek a tax structure that has enough political acceptability to relegate tax
changes primarily to parameter changes in a class of parameters anticipated to
adjust to circumstances. The tax design would need to recognize that individ-
ual expectations about future taxes are endogenous to the policy framework
being created. Such modelling would examine a balance between the different
effects of changing policies.100

In addition, given the difficulty of radical change, the existing basic struc-
ture of taxation influences the political process. Indeed, links between the
form of public pension design and anticipated future legislation has been
part of the debate in the US between defined benefit and defined contribution
mandatory public systems.101 Similarly, implicit in our focus on the tax base,
separate from tax rates, is an assumption that tax rates are being optimized for
given tax bases, thereby ignoring the political linkage that may well be present
between tax base and tax rates. It is incomplete to say that a suitable choice of
tax rates can make a different tax base have comparable overall progressivity
if that suitable choice will not happen. Recognition of the link between the
form of tax institutions and the perceptions and salience that then influence
policy making is important.

In light of the expectation of repeated adjustments of taxes, how should we
use the findings of the models analysed above, which considered government
policy being set for a lifetime or an infinite future? A start of an answer is
to say that in thinking about policy, one would like to know what policies

99 Currently discretionary fiscal policy, while pursued by governments, is not in high favour
among academic economists (Auerbach (2002)). But built-in stabilizers, while not getting much
active attention, are still viewed positively (Auerbach and Feenberg (2000)). It is odd that there was
not discussion of built-in stabilizers in the Meade Report.

100 Such analysis might parallel for an economy the analysis for individuals in Amador, Werning,
and Angeletos (2005).

101 For example, see Diamond (1999), chapter 3.
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would be good if they could be set for a long time. And drawing inferences
from a model with committed taxes would recognize the decreased relevance
of those parts of the optimization that relied on unrealistic elements of the
modelled commitment.

For example, the Chamley and Judd papers have two results. The first,
discussed above, is to have no taxation of capital income, either after a
finite date or asymptotically (that is taxation can be positive indefinitely,
but with a steadily shrinking tax rate). The second is to tax initial wealth as
heavily as possible, at least in the representative agent version. In the con-
text of these models with infinitely lived agents, the second finding has had
little direct influence on policy recommendations drawing on the literature.
Nevertheless, the same perspective, clearly stated, lies behind arguments in
OLG models for switching from income taxation to consumption taxation
particularly as a way to transfer wealth from older cohorts at the time of tax
implementation with little in the way of distorting incentives.102

It is appropriate that these two Chamley–Judd results have been viewed
so differently. Taxing initial wealth as much as the available tax tools allow
(whether as a wealth tax or a capital income tax) strains the relevance of the
assumption that the government can commit to a policy that this taxation
of wealth will end. Without a genuine commitment technology, confiscatory
wealth taxation would adversely affect saving behaviour and have serious
efficiency costs (even if the government saves the revenue) because of concern
that such taxation will return. A switch from income to consumption taxation
(with limited grandfathering of existing wealth) could be interpreted as a
move against wealth which has limited implications for future taxation of
wealth since the set of politically plausible tax policies has not changed very
much—increases in the taxation of consumption are limited because they
fall on everyone. On the other hand, some people may recognize that the
underlying principle of the efficiency advantage of taxing existing wealth
would continue to be present, even if it required a different tax change to
implement.

These assertions raise the critical question of how to model the link
between tax legislation and expectations about future taxes. One approach
in the literature is to model a consistent game-theoretic equilibrium between
tax setters, potential alternative tax setters, and taxpayers, with the threatened
reactions by the taxpayers limiting the setting of taxes. This literature seems

102 This basis for a change in taxation is very sensitive to implementation. It works for taxing
consumption directly and for taxing consumption as income less savings provided initial wealth is
measured, but may not work for taxing consumption as income less savings if initial wealth is not
measured.
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to rely too heavily on a game-theoretic equilibrium drawn from oligopoly
theory with a limited number of sophisticated players for use in a setting of
vast numbers of players, many of whom are ill-informed. The literature, now
in its early stages, may well develop into something useful, but does not yet
seem very informative. Nevertheless, the literature is interesting in making
clear the effects of expectations about taxes on economic incentives.103

An alternative way to view ‘commitment’ is in the realm of precedents,
paralleling their role in legal decisions (see, e.g., Kaplow (2006b)). Assume the
government announces a one-time capital levy. That is a precedent for doing
the same again, and so lacks credibility that it really is one time. Perhaps there
are special circumstances, such as a war or meteorite impact that is unlikely to
recur. Then the precedential cost may be much lower, although there remains
the effect of a possible perception of an increased risk of a widening of the
precedent. Just as individuals set rules for themselves, with bright-line rules
easier to adhere to,104 so too the government process recognizes that crossing
a bright-line rule runs the risk of major backlash—whether it is losing elec-
tions, with possible reversals of policies, or street demonstrations, or political
backlashes in other realms. Thus one might prefer a small annual wealth
tax rather than a large one-time tax, on the grounds that expectations of
continuing and possibly slow growth of the annual tax has less of a deterrent
effect on saving through perceptions of future policies. Switching from an
income tax to a consumption tax has the effect of taxing existing wealth,
with possible future increases in the tax rate as then a risk discouraging
saving. Again, we would expect less of an impact. This way of approaching
the issue of commitment, or its lack, differs from a common game-theoretic
approach using trigger strategies in not assuming widespread sophisticated
understanding of equilibrium, and in recognizing the limited awareness of
politics of some and the multiple motivations affecting voting.

Transition

Transition issues arise in two ways in a discussion of the tax base. First,
analysis of the tax base needs to recognize that there will be future tax changes,

103 We note that the Chamley–Judd finding of asymptotically vanishing taxation of capital
income with full commitment has been extended to a setting without commitment (Dominguez
(2007); Reis (2007a)). These papers assume a single infinite horizon budget constraint. Zero
asymptotic taxation of capital is not optimal when the government faces period-by-period budget
constraints. For recent modelling of tax equilibrium with potentially competing governments, rather
than a single government, see Acemoglu et al. (2008).

104 It appears easier to comply with a no-cookies or no-cigarettes rule than trying to allow oneself
only a few.
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and those changes will involve transition issues. Second, is the set of one-
time transition issues if the contents of this chapter (or some other) were to
be accepted as the basis for current and future taxation. These issues differ
in that current and past expectations are given when considering today’s
changes, but expectations about future changes are endogenous to the policy
framework created today. Both settings can call for giving some degree of
respect to legitimate expectations for both incentive and fairness reasons.105

Today’s changes can influence expectations (and the normative pull of the
expectations) by including adjustments for transition reasons and by legis-
lation and statements about future tax changes. Adjustments for transition
reasons include grandfathering, delaying implementation, and explicit tran-
sition relief.106 Given the frequency with which taxes change, no one should
expect that taxes will never change. Taxes change because circumstances
change and because governments change. And sometimes tax legislation has
a time limit (a sunset), which gives a date by which taxes are more likely
to change again (rather than a commitment to a return to the tax law that
would take effect with no further legislation). In their own self-interest people
should recognize the possibility of a tax response to changing circumstances.
And such recognition can improve social welfare. Modelling with changing
taxes (and expectations of changing taxes) in response to changing circum-
stances is common in the tax literature coming from macroeconomists (e.g.
Golosov, Tsyvinski, and Werning (2007)). It may well be useful to take this
approach in more complex economic environments (e.g. with human and
physical investments of different effective lifetimes) and with explicit transi-
tion rules. And it would be good to explore how the basic tax structure may
affect tax setting with endogenously changing governments, although it is not
clear how to set up a suitable social welfare function.107

Beyond standard social welfare analysis in terms of lifetime expected
utilities, there may be a further normative concern for limiting the devia-
tions from appropriately held expectations about policies.108 The presence

105 For discussion of ongoing changes, see Graetz (1985), and the sources cited there. For
discussion of an initial change, see Auerbach (2006), which presents many issues and highlights
the importance of transition by contrasting simulations that have the same long-run tax incentive
properties but very different transition impacts. Whether ending the taxation of capital income
raises or lowers social welfare varies with the transition impact in some simulations.

106 Use of these tools was raised in Feldstein (1976b).
107 As noted above, the type of pension system is thought to influence the changes in a pension

system in response to changed circumstances (Diamond (1999)). For an example of equilibrium
dividend taxation with changing governments, see Korinek and Stiglitz (2008).

108 This might parallel the same issue in the legal analyses of contracts, where courts attempt
to interpret contracts in the light of the expectations of the contract parties. The endogeneity of
legitimate expectations to court processes that try to decide in terms of the expectations of the parties
has not always received adequate attention.
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or absence of an ongoing political discussion should affect the appropriate
degree of respect for actions based on expectations. And one would need an
evaluation of the political process to allow different normative treatments
of changing ‘loopholes’ that come from less satisfactory aspects of politics
and changes of ‘appropriate’ political outcomes. That is, the degree of respect
to past taxes and the expectation of their continuation need to recognize a
widely held view that the tax structure is not satisfactory and ought to be
reformed (a view that underlies the commissioning of this work).

6.8.3. Modelling assumptions

The optimal tax literature analyses real taxes dependent on real labour and
capital incomes. We do not think there is any significant disagreement among
economists that to the extent feasible, the relevant basis for taxation should
be real capital income, not nominal capital income. A literature has examined
how and to what extent this can be done (Aaron (1976)). We have not con-
sidered how optimal tax insights should be adapted to the common practice
of taxing nominal incomes. Other than pointing out that (with positive infla-
tion) taxing nominal interest and dividends results in taxes on real interest
and dividends at rates higher than the stated marginal tax rate, we do not
explore the real–nominal distinction. We also do not explore issues related to
the realization of income, but note that for equal treatment with other capital
income, taxation of deferred realization of incomes, as with capital gains, calls
for heavier taxation than non-deferred capital income, not lighter taxation as
is common practice (Helliwell (1969); Auerbach (1991); Bradford (1995)).
Heavier taxation for longer holding periods can limit the lock-in effect.

Overwhelmingly, optimal tax models assume competitive behaviour by
firms. While this is not a genuinely satisfactory assumption, we have not
explored the limited literature that considers other market structures.

Typically, the labour market is modelled as if workers can choose the
number of hours to work at the wage available to them. Such a simple linear
before-tax budget constraint is not realistic for many people, given rules
on overtime pay and possibly different earnings per hour on primary and
secondary jobs. Also many jobs come with a standard number of hours,
although the standard number of hours at an employer is a choice variable
that plausibly reflects to some degree the hours that workers would like to
work. Some of the literature recognizes the discontinuity in disutility of work
at zero hours (e.g. from commuting) that makes withdrawal from the labour
force a possible next-best alternative to work with a significant number of
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hours. The distinction between extensive (labour force participation) and
intensive (hours worked) labour supply margins is very important for con-
siderations of tax rates and acknowledging both margins can lead to a greater
role for the average tax rate in policy analysis (Saez (2002c)). This issue is
particularly important for programmes aimed at encouraging work by low
earners. Moreover, since the relative importance of intensive and extensive
margins varies widely by age, this is relevant for the case for age-dependent
taxes. Since it is most common in the literature, we focus on models with
adjustable hours, although the retirement literature often makes use of a
zero–one model of employment opportunities.

6.8.4. Horizontal equity

We rejected starting the discussion of tax policy with an ideal tax base based
on equity considerations. But we do recognize a role for considerations of
horizontal equity, mentioned briefly above. In this section, we elaborate on
the reasons for rejecting the centrality of an ideal tax base and then consider
some of the literature about horizontal equity.

Ideal tax base

To consider horizontal equity in a simplified setting, let us consider a basic
one-period, two-good model. With no saving, consumption and earnings are
the same. As indicated in the Meade Report, there is tension between the
idea that ability to pay should be based on actual outcomes or on budget sets
(potential outcomes).109 If everyone really does have the same preferences
over work and leisure, and preferences have plausible properties,110 then there
is no tension between the actual and potential measures since those with
higher potential earnings have higher actual earnings. This convergence of
different competing measures of ability to pay could strengthen the case for
paying attention to horizontal equity. However, with identical preferences
in this two-good model, there is no conflict between this horizontal equity
concept and the standard optimal tax calculation since individuals with the
same productivities pay the same taxes in equilibrium.111

109 Reflecting the acknowledged difficulty in defining taxable capacity, the Report asks: ‘Is it
similarity of opportunity or similarity of outcome which is relevant?’ and ‘Should differences in
needs or tastes be considered in comparing taxable capacities?’

110 It is plausible that preferences are such that those with higher wage rates have higher earnings.
111 If all workers at each skill level have the same preferences, differences in preferences across

skill levels may or may not be a problem for horizontal equity, although the degree of progressivity
of an optimal tax is likely to be affected.
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In modelling preferences in an optimal tax problem, it is common to use
u[x] − v[z/n], where x is consumption, u[x] is the utility of consumption,
z is earnings, n represents what varies in the population, and v[z/n] is the
disutility of labour. The variable n is normally interpreted as skill. With these
preferences, those with higher skill (higher n) earn more. In that case, there
is no tension between optimal taxation and a horizontal equity measure
based on actual or potential earnings. But, the optimal tax structure is exactly
the same if n reflects the extent of dislike of work rather than skill. In this
case everyone has the same potential earnings, yet those with less dislike
of work earn more and are taxed more heavily.112 If hours of work were
observable, the two cases could be distinguished. If hours are not used in tax
determination, does the distinction between interpretations of the variable n
matter for the appeal of the calculation? Is there really a good ethical basis for
treating ability to earn per hour differently from genuine dislike of working
per hour?

Dislike of working may have a variety of sources, involving both physical
and mental tolls from working. Reactions to chosen levels of earnings vary
with the cause of the difference in earnings. Viewing a worker as lazy (liking
leisure) is very different from viewing a worker as having difficulty working,
perhaps for physical reasons. And some people choose lower paying jobs
because of the characteristics of the jobs, which might reflect simply standard
preferences (such as aversion to job stress) or might reflect other concerns,
such as a desire to ‘do good works’ by working in the non-profit sector, or
perhaps pursuing a religious calling. That is, the realized relationship between
earnings and earnings potential does not seem to be a sufficient statistic for
a normative judgement. Should those choosing poverty for religious reasons
be taxed on their abilities to earn in the commercial world? Admittedly, the
presence of characteristics of jobs that are not subject to taxation (fringe
benefits such as the quality of an office) along with taxation based on actual
earnings implies a distortion in the choice of jobs. Perhaps these consider-
ations would become less important if the tax code were accompanied by
subsidies of certain activities—those viewed as generating externalities or
particularly socially worthy in a way not captured by a standard social welfare
function.113 But then we would be choosing a complex solution, not only in
taxation but also in government spending, a complexity that may be beyond
the capability of the legislature.

112 Potential earnings are normally interpreted in terms of a budget constraint in hours-
consumption space.

113 One example is the forgiving of student loans for graduates taking particular jobs.
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A related issue is the time horizon to be used for considering taxable
capacity—annual or lifetime or something in-between? If a lifetime perspec-
tive is taken, then the present discounted value of earnings becomes a (partial)
measure both of income and consumption on a lifetime basis.114

In sum, given the key role played by the definition of ability to pay as
the traditional starting place for discussing taxes, we do not find a convinc-
ing basis for accepting the budget set (potential outcomes) as an adequate
proxy for desired taxation. Nor do we find realized earnings an adequate
proxy, for pretty much the same reason viewed in reverse—sometimes the
budget set is a better measure. We conclude that we can not see a good
argument for adjusting taxes away from an optimal tax calculation (optimiz-
ing an evaluation of individual utilities in economic equilibrium) based on
concerns drawn from budget sets, which recognize skill differences but not
preferences. Nor do we see a strong case for deviating from an optimal tax
calculation based on realized income or consumption. As the Meade Report
put it: ‘But on examination “taxable capacity” always turns out to be very
difficult to define and to be a matter on which opinions will differ rather
widely.’

Similarly, with many skill levels and diverse preferences at each skill level,
different earnings levels are reached by different workers with the same skill
but different disutilities, thereby violating a measure of horizontal equity that
is based on the workers’ budget sets rather than the workers earnings or
consumption levels. In other words, satisfying horizontal equity defined as
workers with the same budget set should pay the same taxes is impossible in a
sensible setting.115 It is hard to see how to start policy analysis with a measure
that is impossible to satisfy. This stance is enhanced by the difficulty of finding
a good measure of how much to care about different size deviations from a
measure of horizontal equity (Kaplow (1989)).

There may be tensions between tax bases thought to be ideal for horizontal
equity definitions and tax bases that optimize social welfare. What if one
thinks that the best measure of ability to pay is Haig–Simons income and one
also accepts the empirical validity of the conditions under which the social
welfare optimum involves no taxation of capital income? What if one thinks
that the best measure of ability to pay is consumption expenditures and one
also accepts the empirical validity of the conditions under which the social

114 This discussion ignores inheritances, which need to be considered as well, and are generally
taxed separately from the income tax. Inheritance taxes are discussed in Chapter 8.

115 We focus on earnings since it makes the same point as the one with different discount rates
and so different savings rates, which is the more common setting for calling for taxation that does not
vary with savings levels since the budget sets are the same. We see no good basis for distinguishing
between these cases.
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welfare optimum involves positive taxation of capital income? The weight
that should be given to a chosen measure of horizontal equity in offsetting
the conclusions from social welfare optimization depends on the strength
of conviction that one really does have a good (usable, widely accepted)
measure of horizontal equity (and sufficient strength in the belief that this
consideration matters).116 Since we do not see a really good usable measure,
we do not see a good reason to lower social welfare by using horizontal equity
as the starting place for policy analysis.

The end of this discussion is that we reject the Meade Report view, quoted
in Section 6.2, that taxes ‘should’ relate monotonically to some measure of
taxable capacity. In addition to finding taxable capacity not well-enough mea-
surable and not sufficiently uniformly evaluated to be usable for this purpose,
we also do not see an underlying normative basis for reaching the conclusion
that taxes should be related to taxable capacity without full consideration of
the equilibrium consequences of following such an approach.117 That is, we
accept the view that the starting place for thinking about taxation should be
the impact of taxes on the utilities of people in the economy.

Additional normative concerns

We begin our discussion of additional concerns by recognizing the core argu-
ment for concerns beyond a standard social welfare maximization, as stated
by Musgrave in Buchanan and Musgrave (1999).

The state and its public sector thus form an integral part of a multifaceted
socioeconomic order . . . That order, I hasten to add, includes not only the Pareto
efficient use of resources, important though that is but also other and no less vital
dimensions of social coexistence—distributive justice and the balance of individual
rights and obligations upon which a meaningful concept of liberty has to be built. A
view of fiscal economics, which holds that all is well if only Pareto optimality prevails,
bypasses these essential components of social coexistence and fails on both normative

116 Another concern is that the choice of tax base will influence the degree of progressivity
because of political behavioural effects—it is one thing to envision a consistent optimization across
interacting dimensions of tax policy and another to recognize that the political process has some
sequential elements.

117 This conclusion is similar to that reached by some earlier economists—that equal marginal
sacrifice (minimized sacrifice—equivalent to optimized social welfare) was the appropriate cri-
terion, not equal absolute or equal proportional sacrifices. ‘Edgeworth, and later Pigou, held that
there was no logical or intuitive choice between the equity principles of equal absolute and equal
proportional sacrifice. Arguing on welfare grounds, they considered equal marginal sacrifice the
only proper rule, not as a matter of equity, but because it met the welfare objective of least aggregate
sacrifice.’ Musgrave (1959), p. 98.
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and positive grounds. Without allowing for a sense of social justice the good society
cannot be defined, and without it democratic society cannot function.

(Pages 31–2.)

It seems useful to distinguish three elements in the ‘fair’ taxation of individ-
uals. One, reflecting the role of individuals as ends in themselves, and not
merely means to increase social welfare, calls for fair treatment of individuals
in terms of some ethical basis for fairness. Following Atkinson and Stiglitz
(1980), we saw this issue as influencing the allowable tax tools to be used
in tax optimization. Second is the extent to which a concept of fair taxation
used in tax analyses can influence government behaviour, encouraging both
the design of tax institutions and the implementation of policies that better
satisfy social objectives. And third is the citizens’ perceptions of fairness,
which may or may not coincide with some philosophical concept, and which
matter for both the political process and individual compliance.

Let us consider these issues in the somewhat analogous, but much starker,
setting of punishment for criminal activity. First, severe punishments as
deterrents, particularly in the presence of limited apprehensions of those
committing crimes, may go too far, violating a sense of the proper treatment
of individuals. Indeed, Amendment VIII of the US Bill of Rights states:
‘Excessive bail shall not be required, nor excessive fines imposed, nor cruel
and unusual punishments inflicted.’ Similarly, taxes should not be defined
differently for different people in ways that would violate the concept, some-
what slippery in this context, of ‘equal protection of the laws’.

Second, reliance on selective enforcement and severe punishments might
leave too much power to the discretion of officials deciding which alleged
criminal acts are pursued in court. In the tax setting, Adam Smith argued:
‘The tax which each individual is bound to pay ought to be certain, and not
arbitrary . . . Where it is otherwise, every person subject to the tax is put more
or less in the power of the tax-gatherer’ (p. 778).

And third, the perception of excessive punishment may not only violate
the extent to which actions of the state should reflect the views of the citizens,
but also may be self-defeating if juries are not willing to convict when they
view the punishment as too severe. Similarly, taxation perceived as unfair may
encourage evasion.

Tax assessments do not affect individuals as sharply as some criminal pun-
ishments, as long as tax collections are not too large relative to an individual’s
ability to pay. Nevertheless the same three elements are present. Consider the
situation analysed by Atkinson and Stiglitz (1976) and Stiglitz (1982b), where
social welfare maximization calls for different tax treatment of two identical
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individuals.118 Total reliance on social welfare function maximization would
not be directly concerned by this difference in tax treatment. However, a
concern for fairness would strictly prefer a truly random, ex ante equal prob-
ability mechanism for deciding which individual gets which tax assessment
(Diamond (1967)).

But there are several concerns about such an approach. Will the implemen-
tation mechanism ensure that the randomization is done properly, avoiding
improper assessments? And will individual citizens accept this approach to
fairness? These issues arise even if there is sufficient information to conclude
that unequal treatment is the right approach, as may or may not be the
case, and even if the legislature is sufficiently sophisticated to be willing to
accept and vote a suitable implementation. Randomization, as was done for
the US military draft during part of the Vietnam War, might be safe from
manipulation. But given the complexity and empirical uncertainty of an
argument for differential treatment, we have doubts that the citizens would
ever accept the underlying argument that it is better than simply levying the
same taxes on those in the same circumstances. This is particularly an issue
if the tax rate differences are to be long-lasting. Such a concern, assuming it
is correct (without any underlying polls or focus groups) lends itself to the
idea that some aspects of horizontal equity may best be addressed by viewing
them as a limitation on allowable tax tools, as has been argued by Atkinson
and Stiglitz (1980). We accept the view that tax tools should be limited by
such considerations and that policies should be restricted to ones which are
uniform over their stated tax base. And concepts and discussion of horizontal
equity may help improve the political process.

Horizontal equity based on hypothetical alternatives119

A small literature addressing horizontal equity has followed from Feldstein
(1976a, 1976b), which based horizontal equity on utility rankings with
and without taxes.120 This approach is based on comparing outcomes in
an existing equilibrium with outcomes in a hypothetical alternative. The

118 As Atkinson and Stiglitz (1976), p. 355 note: ‘If tastes are identical, the equal treatment of
equals is still not necessarily implied by welfare maximization . . . where the feasible set is non-
convex, treating otherwise identical individuals differently may increase social welfare.’

119 This section draws particularly on Atkinson (1980) and Kaplow (1989).
120 ‘The principle of horizontal equity in tax reform thus requires that any tax change should

preserve the utility order, and should imply that if two individuals would have the same utility
level if the tax remained unchanged, they should have the same utility level if the tax is altered.’
(Feldstein (1976b), p. 124.) Feldstein recognizes that satisfying this definition of horizontal equity is
not possible and thus calls for a balance between the degree of horizontal inequity and social welfare
maximization.
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hypothetical alternative may consider changed behaviour by individuals
one-at-a-time or by everyone at once, thereby incorporating general equi-
librium responses.121 The one-at-a-time approach considers what a sin-
gle individual would do if that individual were exempted from taxation,
with prices in equilibrium unchanged. A general equilibrium approach,
including changing prices, seems particularly relevant for transition issues.
Either way, horizontal equity is approached in terms of the vector of util-
ity levels in the hypothetical alternative and the vector of utility levels in
equilibrium.

As an example of this literature, Rosen (1978) considers the pattern of
utilities if each person were allowed to maximize utility at equilibrium prices
but without taxes. This resembles the measurement of sacrifice in sacrifice-
based theories of optimal taxation (Musgrave (1959)). Rosen then looks
for utility reversals between this vector of utilities and the vector in the
actual equilibrium. We see no reason to give normative consequence to this
particular hypothetical alternative, nor have we seen one offered.122 And
we see no reason to be particularly concerned with utility reversals in this
comparison or more generally. That is, the hypothetical alternatives depend
on the behaviour of both the government (through expenditures) and other
individuals (in determining prices). Thus it is not clear why an individual
has a particular claim to protection measured from such a position, since
the position depends on everyone’s behaviour—individuals cannot generally
achieve comparable incomes on their own in a world without government
expenditures and without trade with others. Indeed, the taxes themselves play
a role in the determination of relative prices. Moreover, there are likely to be
other hypothetical alternatives that appear as normatively plausible as this
one, for example the world with no taxes and no government spending—no
police, no regulation of markets, or the like. This would take us back to the
benefit approach to taxation, which has suffered from an inability to make
useful distributional inferences. And why those best capable of looking after
themselves in some such hypothetical setting should be tax protected is not
apparent.

121 This distinction is not as clear as it appears. For example, when considering tax exempt
bonds, one can recognize that the bonds would pay higher interest if taxable, relying on an arbitrage
interpretation of current equilibrium prices without considering the interest rate changes that would
occur in an equilibrium response to removal of the tax exemption (as, for example, in Diamond
(1965)).

122 In referring to Feldstein and the literature pursuing measures of inequity following his
approach, Kaplow writes: ‘HE [horizontal equity] is now frequently measured and applied even
though there has been virtually no exploration of why one should care about the principle in the
contexts and in the manner in which it is now being used’ (p. 139).
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As to giving great importance to rankings—we agree with Kaplow’s (1989)
criticism of such measures: ‘Minute movements leading to order reversals
count as full violations of [horizontal equity] while substantial disturbances
in the initial distribution that result in no order reversals are ignored’ [foot-
note omitted] (p. 141). More generally, there is no obvious reason why rank-
ings matter at all normatively.

6.9. SOME EMPIRICAL UNDERPINNINGS

The discussions of the previous sections have been predominantly theoretical
in nature but they have made clear that theory alone is insufficient for tax
policy design. Indeed, in many cases the qualitative policy insights of the
dynamic optimal tax approach outlined above depend crucially on the par-
ticular nature of some key empirical relationships. In this section we briefly
consider the relevant econometric evidence on two of these relationships that
crop up as recurring themes throughout our analysis. These are the nature of
differences in tastes for saving across types defined by high and low earnings
abilities and the degree to which different types face different earnings growth
and earnings uncertainty over their lifetimes.123 Both are areas in which
recent econometric evidence, often based on data or methods that have only
recently become available, means that substantially more is known about the
key empirical relationships than was available to the Meade Committee. This
section summarizes some key findings.

To gain insights, theoretical models leave out many aspects of reality. When
turning to empirical evidence on the assumptions of such studies, there are
two complications. One is that the empirical work can readily incorporate
more elements than in the theoretical structure, indeed must do so for plaus-
ible results. But, second, the empirical work is also limited, by data availability
and complexity, as to the factors that can be included. This section reviews
the literatures on differences in saving rates and earnings trajectories and the
extent to which one can draw conclusions from the empirical studies. Here
we briefly summarize our conclusions.

There is considerable evidence across multiple countries that on average
those with higher earnings potential and those with higher earnings levels

123 Additional empirical evidence might inform not the optimal tax structure itself, but under-
standing of the nature of gains and losses that would result from movements towards such tax
structures given current circumstances. Examples of this might be the life-cycle evolution of the
fraction of wealth held in assets with different tax treatments, which is an issue left to others in this
volume.
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save more and accumulate more wealth during their careers, supporting the
relevance of a key theoretical reason for taxing capital income. There is also
considerable evidence that those males on higher earnings trajectories have
steeper age–earnings profiles that peak at higher ages and after more periods
in the labour market. When the amount of uncertainty about future earnings
is being considered, a key issue is the nature of information individuals have
and how it relates to the information available to the econometricians when
estimating earnings models. On a strict cross-section basis, there is consid-
erable variation in earnings in each year and that variation grows with age.
Some of this variation is certainly associated with different anticipated earn-
ings tracks, anticipated from an early age, for example, at the time education
decisions are made. Indeed, a considerable amount is explainable in this way.
But there appears to remain a considerable degree of individual uncertainty
beyond this.124

6.9.1. Differences in saving propensities across earnings types

Whilst the empirical evidence on differences in savings propensities across
individuals of high and low earnings capacities is far from complete there
are nevertheless a number of empirical studies that suggest such differences
do exist and hence should be taken into account in tax design. But concrete
empirical identification of differences in propensity to save across types from
economic data alone is often hindered by one (or both) of two factors. First,
we do not typically observe preferences directly but instead need to make
inferences about preferences from data on saving and wealth outcomes. Sec-
ond, the true separation of types is not known and must typically be assumed
to be proxied by other observed characteristics (such as education group or
social class or sometimes current or lifetime income). Typically, caution is
therefore required in the interpretation of evidence relating to differences
across groups since these proxy characteristics are only imperfect measures
of ex ante earnings capacity and may indeed be partly dependent on the same
intertemporal preference parameters that are under investigation. Neverthe-
less, in some situations the resulting biases in results can be characterized
and qualitative findings may be robust to such biases.125 Given these issues,

124 In addition, there is macroeconomic uncertainty about future earnings, which is not fully
addressed in the literature exploring individual differences in (past) experiences, and was also not
addressed in the theoretical discussion above.

125 One pertinent example would be if more impatient individuals were less likely to choose to
stay in education to older ages and if lower skill groups were on average more impatient. In this
case the effects would work in the same direction and qualitative inferences regarding earnings
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one useful starting point is to turn to the evidence from cognitive psychology
in which recent papers have used experimental methods to examine the
relationship between ability, time preference, and willingness to take risks.
Such studies typically use experimental designs to reveal preference measures
on small groups of subjects in a laboratory environment. Some recent studies
have also exploited cognitive load manipulation in the experimental design
(essentially distracting subjects whilst they are taking their choices) in order
to exploit within-subject variation in ‘ability’.126 Within this literature there
seems to be wide acceptance that higher ability individuals are more patient
(see, e.g., Parker and Fischhoff (2005); Bettinger and Slonim (2005); and
Kirby, Winston, and Santiesteban (2005)). The relationship between risk
aversion and cognitive ability is less widely studied, although what evidence
there is suggests that higher ability individuals are in fact less risk averse than
those of lower ability (e.g. Frederick (2005); Benjamin, Brown, and Shapiro
(2006)).

The reason why higher ability may lead to lower risk aversion or more
patience is not fully understood, but it seems that cognitive resources are
required to make patient, risk-neutral decisions. Frederick (2005) argues that
it is not just the ability to calculate expected returns correctly that leads the
more intelligent to take a gamble more often. Again, using experimental data
he finds that those with higher cognitive ability were more likely to take a
gamble than those with lower ability even when the expected return on the
gamble was lower than the safe bet.

Consideration of the issue of the extent of cognitive resources employed
in decision-making, however, reveals the shortcomings of such empirical
evidence for our purposes since the time, effort, and information deployed in
making savings decisions in ‘real life’ situations is itself a choice variable. In
contrast, such factors are strictly controlled in a laboratory experiment. As an
example, individuals with lower cognitive abilities may spend more (or less)
time on their saving and pensions decisions than those with higher ability, or
be more likely to use various forms of advice or information in their saving
and investment decisions.127

Conversely, higher ability (and, particularly, more numerate) individ-
uals may be more able to process information and make complex ‘optimal’

capabilities and saving rates could be made from data on education and saving. Other situations
may not be as clear cut.

126 By increasing the cognitive load the ‘working memory’ capacity of the brain is decreased.
Since working memory capacity is almost perfectly correlated with general cognitive function, this
manipulation is argued effectively to reduce cognitive ability.

127 Lusardi (1999), and Ameriks, Caplin, and Leahy (2003) both show an association between
financial planning and higher financial wealth but neither study looks at differences by ability.
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decisions in a less costly manner. A series of studies has explored how ability
to understand and transform probabilities relates to performance on judge-
ment and decision tasks. Peters et al. (2005) summarize their evidence as
showing that more numerate individuals were ‘more likely to retrieve and
use appropriate numerical principles, thus making themselves less susceptible
to framing effects’128 and ‘tended to draw different (generally stronger or
more precise) affective meaning from numbers and numerical comparisons,
and their affective responses were more precise’. Numerical ability appears to
matter to complex judgements and decisions in important ways although the
extent to which this evidence is relevant depends on the extent to which indi-
viduals know their abilities and change their investment planning behaviour
accordingly.

Given the complexity of saving and portfolio choices facing individuals
in modern financial markets it is not clear that simple preference measures
established in somewhat abstract experiments can adequately describe the
differences in saving propensities across types that are of interest to econo-
mists. Therefore there is still considerable merit in looking at economic
data on the distribution of saving and wealth outcomes across abilities, even
bearing in mind the empirical difficulties discussed above. Data combining
information on economic outcomes and cognitive abilities are now becom-
ing available with which such hypotheses can be investigated. Benjamin,
Brown, and Shapiro (2006) use the US National Longitudinal Survey of
Youth (NLSY) to look at the relationship between cognitive ability and a very
crude measure of asset accumulation and find low cognitive function to be
associated with low asset accumulation and financial market participation.
Using more detailed data on cognitive abilities and on all components of
financial wealth of a large sample of older adults (aged 50–74) in England,
Banks and Oldfield (2007) show significant correlations between the level
of financial wealth and both a broad measure of cognitive functioning and
a narrow measure of numerical ability based on performance in a series of
simple calculations. These associations hold when both measures are used
simultaneously in a model that also includes measures of education as well as
gender and age dummies. Of course, higher cognitive abilities typically result
in higher earnings and some of the literature relating to this will be discussed
in Section 6.9.2. What is striking, however, is the role of numeracy over and
above other dimensions of cognitive abilities. To the extent that human cap-
ital is sufficiently controlled for by general measures of cognitive functioning

128 A framing effect is where the interpretation of a number depends on the way in which it is
presented. For example, if meat is presented as being ‘25% fat’ or ‘75% fat-free’.
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and memory in these estimates, the role of numeracy may be thought to
be indicating a separate mechanism relating to preferences for saving out
of lifetime income. Finally, when it comes to portfolio decisions, Banks and
Oldfield show that cognitive ability and numeracy are both associated with
a higher likelihood of holding stocks and of having a private pension, even
when controlling for the level of financial wealth in addition to the factors
mentioned above.129

A variety of further evidence is beginning to emerge that relates saving and
portfolio choices and outcomes to the psychology of decision-making, and
much of that research is motivated by the view that simple preference hetero-
geneity in the context of a standard intertemporal economic model is not suf-
ficient to explain certain features of observed behaviour or other outcomes.
Most important, perhaps, is a rapidly expanding literature broadly relating to
people’s ability to exercise self-control when choosing between present and
future options. Variants of this include experimental evidence on the dynamic
inconsistency of choices (e.g. Ainslie (2001)), exploration of the economic
implications of quasi-hyperbolic discounting models (e.g. Laibson (1997)),
or the modification of the underlying axioms of individuals’ economic pref-
erences to allow for temptation (Gul and Pesendorfer (2004)). In each case,
important implications for saving, portfolio, and consumption behaviour
have been demonstrated and ideally such implications would need to be
considered in designing a dynamic optimal tax policy. Empirical evidence
suggests that levels of self-control vary substantially within the population
and are affected by cognitive load (Shiv and Fedorikhin (1999)). Additionally,
those demonstrating higher self-control in early childhood (measured by
experimental evaluations of young children’s ability to delay gratification)
have been shown to have better outcomes in a variety of economic and social
dimensions in adolescence and early adulthood (see Eigsti et al. (2006) in
particular, or Borghans et al. (2008) for a brief overview of the evidence). This
is an area where much more needs to be known, both in terms of theoretical
public finance models and relevant empirical evidence, before the full policy
prescriptions with regard to the optimal taxation of capital income over the
life cycle can be assessed.130 As such, it represents an important area for future
research.

129 Lusardi and Mitchell (2007) show similar results for a broader measure of financial literacy
using data from the US Health and Retirement Study.

130 Bernheim (1997) discusses the particular problem of implications for tax incentives for
retirement saving and Bernheim and Rangel (2007) provide a fine overview of the key issues for
broader policy analysis.
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The final possibility when looking for evidence in this area is to examine
studies looking at direct relationships between economic outcomes, that is,
the correlation between levels or rates of saving and levels of education,
permanent income or financial wealth. As discussed in 6.3.1, Dynan, Skinner,
and Zeldes (2004) show that in a complex economic environment containing
income and health uncertainty and means-tested benefits it is still the case
that those with higher lifetime incomes save more than those with lower
lifetime income. Carroll (2000) shows that differences in saving between
the (very) rich and the poor cannot be explained by income differences
alone and goes on to argue that if one rules out preference heterogeneity,
the observed saving differences cannot be explained by models in which
the only purpose of wealth accumulation is to finance future consumption.
Evidence relevant to differences further down the wealth distribution can be
obtained by looking at differences by education. Lawrence (1991) documents
differences in saving rates between education groups that she argues are
unexplained by differences in demographic profiles and incomes between
groupsandsuggesta lowersavingspropensity in the lowereducationgroups.131

In all these studies, however, the rich are seen to save more than the poor,
which is consistent with the preference differences between types identified
above.132

When it comes to the life-cycle profiles for saving, extensive descriptive
evidence on saving profiles by age (and, where possible, age profiles within
education and income or wealth groups) is available for the US, UK, Canada,
Germany, Japan, and Italy, in a comparative study undertaken as part of an
NBER project on comparisons of household saving (see Poterba (1994)).
While data limitations are substantial and the studies are far from able to
identify all forms of saving, the overall messages that emerge are remarkably
consistent across countries. In cross-section, saving rates are higher for those
with higher income and education consistent with the studies identified
above. Saving rates rise from young to middle age, often by more for high
education or high income groups. Following middle age, the data show
very little, if any, decline in saving rates which is on the surface somewhat

131 Of course, these differences may be partly due to the education itself in which case they
cannot be taken as direct evidence on differences between types, although the different types will
have different educations, sustaining an indirect link that may also matter for optimal taxation.
Bernheim, Garrett, and Maki (2001) show that high school financial curriculum mandates have
long-term effects on asset accumulation in adulthood.

132 Patient households will clearly accumulate more wealth than the less patient. Furthermore,
reasonable specifications for intertemporal preferences, coupled with the rates of return on risky
assets that have been observed in recent years, would lead one to expect individuals with lower
degrees of risk aversion to have accumulated more assets over their lifetime.
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puzzling.133 Finally, median saving and financial asset holding is relatively
low in all countries, indicating the importance of social security and housing
for life-cycle consumption smoothing outcomes for the large majority of
individuals.

At any one age, and across ages, saving propensities will ultimately depend
on more than pure preference parameters alone and it would be naive to
attribute the age or education variation observed in the studies discussed
above solely to differences in preferences with age. Additional determinants
of saving over the lifetime will be the nature of consumption needs relative to
income over the life cycle, life expectancy, access to capital markets, and any
possible dependency of the marginal benefit from consumption in one period
on factors such as leisure or consumption in other periods, particularly if this
dependency changes with age. At the household level, consumption needs
show a distinct hump shape over the life cycle due to household forma-
tion, marriage, and the presence of children. Other things equal, this will
result in the marginal propensity to save out of current income changing
systematically with age. Differences in the shape of these demographic pro-
files also exist for education groups—with less-educated groups having more
children and having them, on average, earlier in the life cycle. Such differ-
ences, if assumed to be known in advance, lead to differences in the shape
of optimal consumption profiles over the lifetime (see, for example, Attana-
sio, Banks, Meghir, and Weber (1999)) and hence the degree of borrowing
and saving for a given income trajectory. These predicted differences are in
accordance with the descriptive evidence for the UK by Banks and Blundell
(1994) in the previously discussed NBER comparative study, which shows
that within age groups saving rates decline with family size.

At younger ages, the possibility for consumption smoothing is also deter-
mined by individuals’ ability to borrow. Zeldes (1989) shows that, contrary
to the predictions of the consumption-smoothing model with no liquidity
constraints, consumption paths track predictable changes in income for low
wealth groups.

For the other end of the life cycle, substantial empirical evidence is now
available on how expenditure changes with age at and after retirement, even
if the connection from these results to statements about changing ‘needs’ is
not always totally straightforward. Banks, Blundell, and Tanner (1998) and
Bernheim, Garrett, and Maki (2001) show falls in consumption expenditures

133 The exact interpretation of this in the context of life-cycle accumulation and decumulation
depends on the stance one takes on the treatment of pension income and age-related decline in the
present discounted value of future pension income schemes which is not explicitly addressed in the
Poterba (1994) study.
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around the time of retirement and, as briefly discussed above, data from many
countries show that saving rates (defined as a ratio of total household income
including pensions) remain positive, and often increase, as individuals retire
and then move through their retirement. Analysis of expenditure changes for
older households have also led to initial investigations into the relationship
between consumption expenditures and leisure and how this might change as
individuals leave paid work and as they become less healthy. Aguiar and Hurst
(2005) show that individuals spend more time shopping for and preparing
food after retirement, with the result that consumption of food is smoothed
even though expenditure falls. Börsch-Supan and Stahl (1991) argue that
a dependency on health of the utility of consumption expenditures can be
shown to rationalize the fall in expenditures that is observed as households
age post-retirement. Both effects would have implications for tax design to
the extent that the dependencies between consumption, health, and leisure
are different to those occurring at earlier ages.

One final factor relating to consumption needs is life expectancy, as dis-
cussed earlier in Section 6.6. Ideally, for tax-design purposes we would
like empirical evidence on how life expectancy (and uncertainty in life
expectancy) varies across types defined by high and low earnings cap-
acities. Much as with the debate on preferences above, we can only get an
approximate understanding of this from the available data. The UK produces
life tables by social class that give some indication of the extent of these
effects.134 While the variation in earnings capacity across individuals will
be undoubtedly much greater than that approximated by simple social class
differences, the latter will still be strongly correlated with earnings capacity,
at least within cohort.

Figure 6.1 shows data on life expectancy by social class in England and
Wales in 2004 and displays considerable variation across groups, with the
males in the lowest groups having seven years lower life expectancy at birth,
and four years at age 65 than those in the highest groups. Differences of
similar magnitude are observed for females. If anything, these differences
have been increasing over time. Analysis of the same data as that in Figure 6.1
shows that between 1972–76 and 2002–05, both males and females classified
to non-manual occupations had a greater increase in life expectancy at birth

134 Unfortunately similar analyses broken down by either education or wealth are unavailable in
the UK although a considerable body of evidence exists in the US (see, e.g., Pappas et al. (1993);
or Preston and Elo (1995)). To the extent it has value for our purposes, the use of social class as
an indicator of an individual type is probably more appropriate for men than for women given
its definitional dependence on occupation. However, microdata linked to mortality records are
becoming available so that analyses by education or lifetime wealth could be computed in the future,
at least for the case of late-life life expectancy.



622 James Banks and Peter Diamond

70

75

80

85

90

I II III Non-
manual

III Manual IV V

Social class

L
if

e 
ex

p
ec

ta
n

cy
 (

ye
ar

s)
Male life expectancy at birth

Female life expectancy at birth
Male life expectancy at age 65

Female life expectancy at age 65

Source: ONS Longitudinal Study (2005).

Figure 6.1. Life-expectancy by social class in England and Wales, 2004

and at age 65 than those classified to manual occupations, although there
was some narrowing of the gap in the most recent years from 1997–2001 to
2002–05 (ONS (2007)).

The reduction in life-expectancy differences between types as age increases
is presumably due to a healthy-survivor effect whereby those from lower
income groups that do live to older ages are a non-randomly selected set
with some combination of particularly high resilience, low mortality risk
factors, and/or relatively good health behaviours. In contrast, for a given age,
such selection is not so acute in the richer groups. The gradual erosion of
life-expectancy differentials with age is important for policy design since life
expectancy at older ages, not at birth, will determine the consumption and
saving behaviour of middle age and older individuals.

Such socio-economic differences in length of life are also apparent when
looking at mortality probabilities, where it is possible to look at outcomes
by factors other than class. Attanasio and Hoynes (2000) show a strong
correlation between mortality and wealth in US data and use their estimates,
coupled with further assumptions on wealth mobility, to correct age–saving
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profiles in cross-sectional data. Examination of the English Longitudinal
Study of Ageing also reveals sharp differences in two-year mortality prob-
abilities across the wealth and education distribution for those older than 50.
These differences also lessen with age, at least when expressed in relative terms
(see Banks et al. (2006)).

Considerable debate exists over the relative importance of the causal mech-
anisms that might be thought to underlie such differential mortality. In
addition to the differences across groups (and differences in any uncertainty
surrounding these life expectancies) tax design will also presumably depend
on the precise nature of the causal processes underlying these differences. The
implications for (age-related) tax systems would be different if we thought
that wealth was causally driving longevity outcomes as opposed to being
merely a symptom of other omitted factors (such as underlying type or
ability, early life factors or even parental income and beginning of life circum-
stances). There is also the likely possibility that health behaviours leading to
subsequent mortality risk are driven by exactly the same underlying variation
in intertemporal preferences as the savings outcomes discussed earlier. Whilst
much more empirical work needs to be done on the issue, at present what
evidence there is suggests that increments to wealth at or after middle age have
relatively weak effects on subsequent health and mortality once one controls
for initial differences between individuals (see Adams et al. (2003) for a test
based on those aged 70 and above, and Smith (2004) for a similar test on
those over age 50). In contrast the studies investigating the effects of early life
factors on subsequent mortality and morbidity seem to find much stronger
results on subsequent trajectories (see, for example, Lleras-Muney (2005) for
the effects of education and Van Den Berg, Lindeboom, and Portrait (2006)
for the effects of early life economic circumstances).

6.9.2. Life-cycle income profiles and permanent income uncertainty

We have argued above that a second key set of empirical issues in determining
optimal tax schedules are those surrounding the nature of differences in
lifetime earnings profiles within the population, and the degree to which
such differences are correlated with skills and preferences. For our purposes
three key features of the data are important: the extent to which the shape
of earnings or income profiles over the lifetime differ by types; the extent to
which uncertainty about the level of lifetime earnings differs by types; and
the extent to which there are systematic age-related patterns in the evolu-
tion of earnings uncertainty over the life cycle (and, if there are, whether



624 James Banks and Peter Diamond

these age-patterns differ by type). Once again, unravelling the key lessons
for the purposes of tax design from the empirical evidence is somewhat
difficult, particularly if one wants to move beyond qualitative statements.
In addition to the issue, discussed above, that one has to make assumptions
to deduce the nature of underlying differences by earnings capacities from
data on proxy variables such as education, there are two further problems
when looking at earnings profiles. First, the majority of the literature has
typically limited its focus to understanding the dynamics of earnings profiles
for prime-age males as opposed to for all ages and both sexes. Second, when
looking to understand the nature of age profiles, investigators cannot avoid
encountering the identification problem that prevents the separation of true
age effects from a combination of time and generational effects without
further assumptions.135 Both of these issues need to be borne in mind when
considering the available empirical evidence, and each will be referred to
below.

With the increasing availability of longitudinal data on individual earnings
a gradually growing body of empirical work, using the Panel Study of Income
Dynamics in the US but also the British Household Panel Study and various
other data sources in the UK, has begun to document earnings processes in
some detail. At the crudest level, and in accordance with simple intuition,
earnings for more educated households in the US have been shown to rise
more steeply in early life and peak at later ages than those for less educated
households (see, for one of many examples, Attanasio, Banks, Meghir, and
Weber (1999)). Similar calculations from the BHPS data over the period
1991–2004, shown in Figure 6.2, suggest the same is true in Britain, with
earnings of full-time workers basically flat for the low education group from
age 40 but continuing to rise until age 58 for their high education coun-
terparts.136 Note that the differences between these two earnings profiles is
most pronounced in early and late working life, whereas throughout mid-life
(from the late thirties to the mid-fifties) the growth rate of (log) earnings is
only slightly steeper for the more educated group than for their less educated
counterparts. This is a theme that will be returned to in our reading of the
empirical evidence on earnings dynamics below.

135 Since an individual’s age can always be written as the current year minus their date-of-birth
this is a fundamental problem that cannot be solved without assuming that the variation observed
in data due to (at least) one of these dimensions is either zero, or at least a known function of known
factors.

136 The figure plots wage profiles for full-time workers split by whether they have education up
to and including O levels or equivalent—the level of schooling that is compulsory in the UK—and
whether they have any more advanced educational qualifications—A levels or their equivalent and
above.
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Figure 6.2. Estimated age profile of log of mean wages (cohort aged 36–38 in 1991)

Given that rather substantial differences emerge even when looking at two
very broad skill groups, one might expect the issue to be even more striking
if education or skill groups could be disaggregated even further. Ideally,
one would need analysis split by a much more diverse set of skills and/or
abilities, particularly at the top end where the earnings profiles of successful
college graduates will likely differ quite substantially from that of the average
profile for those with A levels or equivalent, both in terms of levels, growth
and, potentially, variance. Lillard and Weiss (1979) provide evidence on the
earnings profiles of American scientists that show considerable heterogeneity
within the high skilled group and the same kind of effects appear within this
group—the higher earning individuals have profiles that rise more steeply
and peak later than the less high earning individuals in the group. In addition,
most developed countries have displayed an increasing dispersion of incomes
across skill types over the last thirty years. This widening of the returns to
education (measured in terms of contemporaneous incomes) has been more
acute for younger cohorts than for their older cohorts (see, for example, Card
and Lemieux (2001)), suggesting that lifetime income differences across skill
groups may well increase further in the future.

It is not just the shape of earnings profiles, but also the uncertainty
associated with lifetime earnings, that may differ across abilities. But the
empirical understanding of the nature of such uncertainty is considerably
more complicated, and depends crucially on what is assumed to be known
by individuals about their lifetime earnings profiles and indeed the structure
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assumed for the nature of ‘shocks’ to earnings at each age or time-period.
In one important strand of the literature, the time series of data observed on
log earnings for each individual is typically thought of as being generated by a
combination of three components: a known component that evolves with cer-
tainty and depends on observable covariates such as education, location, and
age, a random component where shocks have relatively long-lasting effects,
and a random component where shocks have short-term or transitory effects.
Given data on a particular date-of-birth cohort the evolution of variation
in each of these random components across time is then documented. As
mentioned above, to assert that this variation is due to the effects of time
alone would require the absence of a dependence on age, and vice versa. The
key early findings come from MaCurdy (1982) and Abowd and Card (1989)
who show that the above structure can indeed fit observed data on earnings
over the life cycle.

Carroll and Samwick (1997) recover levels of the variance of permanent
shocks to earnings of around 0.02–0.03, but do not attempt to draw out
life cycle or temporal changes. Hubbard, Skinner, and Zeldes (1995) also
report similar numbers and both studies decompose the variance across edu-
cation groups. In general they find a higher variance for both permanent and
transitory shocks among those men without college education than for those
with college education. Using the longer time series of data available now in
the US, Meghir and Pistaferri (2004) attempt a more detailed investigation
of the role of individual differences, both observed and unobserved, in the
deterministic earnings growth components and in shocks to earnings. Whilst
their estimation does not pin down particularly precise estimates of how the
variance of shocks to either earnings or income varies over age, their point
estimates at least suggest that the conditional variance of shocks to earnings
is U-shaped in age, with a more pronounced pattern for the less educated
groups.

Two issues of interpretation arise when considering the results from these
and other related studies. The first is that results have predominantly focused
on the evolution of uncertainty over time rather than over individuals’ life-
cycles. Were one instead to focus on age profiles (as in, for example, Deaton
and Paxson (1994)), then the dependence of such profiles on the changes hap-
pening in the macro-economy would have to be controlled for. In particular,
there was a particularly strong rise in the variance of permanent shocks
observed in the 1980s, documented in Moffitt and Gottschalk (1994) for the
US and Dickens (2000) for the UK, that seemed to hit all cohorts whilst being
most pronounced for the young. Through the 1990s this variance seems to
have declined and the variance of short-term shocks to earnings has risen.
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Thus to ensure that MaCurdy/Abowd and Card type models continue to fit
earnings data over this longer period requires allowing the variances of shocks
to change over time, a fact which is confirmed by the studies cited below that
exploit data on the joint evolution of consumption and earnings. But these
secular changes can lead to biases in estimated age profiles for each cohort.
Heathcote, Storesletten, and Violante (2004) show that the variance of wages
is found to grow considerably less slowly over age if one chooses to control
for year effects as opposed to cohort effects.

The key issue of interpretation in these studies of earnings dynamics relates
to how differences across individuals are allowed to enter the calculations.
Lillard and Weiss (1979) pointed out that if individuals faced differential
trends that were not modelled in analysis then measures of the permanent
uncertainty faced by individuals would overstate the true level of uncertainty
faced. This has been investigated further by Baker (1997), Baker and Solon
(2003), and Haider and Solon (2006), where the latter two studies exploit
longitudinal income tax records to provide detailed information on the entire
lifetime of earnings of large samples of individuals. All three studies point
to significant heterogeneity in growth rates which suggests that estimates of
the importance of permanent uncertainty and its increase with age may be
overstated. In addition, Haider and Solon (2006) show individual differences
in trends to be most important in early and late working life which may also
suggest that the finding of U-shaped permanent uncertainty may be partially
due to the effect of omitted individual differences. Indeed, the nature of
earnings profiles in early working life and late working life warrants further
investigation more generally, since most studies of earnings dynamics focus
on annual earnings of prime age males, precisely to remove any depen-
dence of findings on issues such as the date of leaving higher education,
and the timing of retirement (or other labour market withdrawal, such as
that due to poor health or disability). Such issues, however, are surely key
determinants of individuals’ lifetime resources, and will also be characterized
by having an element of uncertainty. Hence, for our purposes, we would
want to include their effects in an analysis of earnings uncertainty over the
lifetime.

Of course, the nature of such assumptions regarding what is known ex
ante about income processes is much more than a matter of econometric
convenience. When assessing lifetime uncertainty one is essentially having
to make assumptions about what is known by individuals (of different types)
at different stages of the life cycle. With regard to our analysis of previous
sections, whether individuals know their type is a key issue. But the nature
of uncertainty about the way in which future labour markets will reward
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the labour supply of different types would also be a constituent factor of
uncertainty even if types were perfectly known.137 When a deterministic
component of earnings and/or an average individual effect is assumed to be
part of the earnings process, then econometric estimation of that component
will typically rely on data across all time-periods and ages of an individ-
ual’s lifetime. Uncertainty, subsequently measured as deviations around this
‘deterministic’ component, will be understated to the extent that some of
these outcomes were not anticipated by the individual at the time they were
making their early-life decisions.

Consideration of this aspect brings in a second broad literature on lifetime
earnings processes, which addresses the question of expectations of future
lifetime earnings at the time schooling decisions are taken, and looks to esti-
mate the fraction of the returns to education that can be considered known in
the sense that it relates permanent and known differences between individuals
(i.e. heterogeneity) and the fraction that will ultimately be due to uncertainty
or luck. In an early paper on schooling decisions, Keane and Wolpin (1997)
estimate that around 90% of the lifetime returns to education are predictable
at age 16. Cunha and Heckman (2007a) develop a different approach using
test scores to identify types and then look at data on college participation
decisions and subsequent earnings profiles to form estimates of the amount
of lifetime earnings variance that is forecastable. Their calculations for the
US come up with a similar number, suggesting that around 80% of the
lifetime variability in returns to schooling can be viewed as forecastable by
agents at age 17. Applying this methodology to changes over time, Cunha
and Heckman (2007b) calculate that much of the increase in inequality for
low skill groups has been due to increases in uncertainty, whereas the vast
majority of the increase in inequality for high skill groups has been due to
increased variation in the predictable component of earnings. In addition,
around one-quarter of the increase in returns to education is calculated to be
due to increases in the uncertainty component.138

Taken together, compared with viewing individuals as randomly drawing
from the distribution of annual earnings, this latter group of studies suggest

137 Taking a different modelling approach, Guvenen (2007, 2009) chooses to model a process
whereby individuals gradually learn about their type and update their expectations as they move
through early working life. He finds that learning is slow, and thus initial uncertainty is important
throughout the life cycle.

138 Finally, this literature serves to remind us that schooling decisions are themselves taken in the
context of future lifetime income expectations and hence education levels may only be imperfect
proxies of ex-post earnings capabilities. Cunha, Heckman, and Navarro (2008), for example, use
similar calculations to show that, were the future evolution of earnings to be known in advance,
one-quarter of high school graduates would have chosen college education and over 30% of college
graduates would have left education after high school.
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that much of the subsequent evolution of lifetime earnings profiles is known
by individuals at the beginning of life and there is a relatively smaller role
for uncertainty than that suggested by those studies using the Permanent–
Transitory methodology described above. By exactly the same argument as
above, however, conclusions are inevitably highly dependent on assumptions
of the nature of shocks to earnings. In this case, these studies have only stud-
ied environments where shocks are independent and identically distributed
across time, which rules out the existence of shocks that have persistent effects
and the possibility of earnings processes where the variance of uncertainty
changes with age. In both situations, were such factors to be controlled for, the
relative importance attributed to uncertainty would increase and the relative
importance of known differences across types would decrease.

In short, the empirical literature is at a very early stage in these dimensions
and as longer time series of data on larger samples of individuals become
available then some of these issues should be resolved. In this respect, further
research on tax record data is particularly promising. As an example, whilst
the findings of Kopczuk, Saez, and Song (2007) do not directly address
the issue of heterogeneity versus persistent uncertainty described above,
their related calculations on short-, medium-, and long-run mobility in US
earnings processes from 1937 onwards illustrate the potential power of such
tax-record data to provide new evidence on these issues.

What is certain, however, is that the outcome of this debate will be impor-
tant in generating an understanding of individual decision-making over the
life cycle, which in turn is at the heart of potential dynamic tax calcula-
tions. Some idea of the potential magnitude of the difference between the
two alternative scenarios can be seen in the calculations in Scholz, Seshadri
and Khitatrakun (2006) who look at the extent to which a particular and
somewhat restricted form of the life-cycle model can explain the observed
distribution of retirement saving in the US. Under the assumption that the
lifetime average of their subsequent income growth rates is known to indi-
viduals at the beginning of their life, Scholz et al.’s simulations suggest that
the life-cycle model can explain 86% of the variation observed in wealth
data in the US. When this assumption is modified, such that individuals are
assumed to know only the average of future income growth for people of their
broad characteristics (defined by marital status, education, and the number
of earners in their household) then the fraction of saving explained by the
model falls to 43%.

These latter calculations suggest consideration of an alternative approach
to the understanding of lifetime earnings profiles, namely to make indirect
inferences about the nature of such profiles from additional data rather than
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study earnings data in isolation.139 In particular, since under the standard
model of economic decision-making over the lifetime, individuals’ expect-
ations of their permanent income should be determinants of their con-
sumption choices, data on income and expenditure have been combined
to investigate the importance of permanent and transitory earnings risk. In
this case, more sophisticated controls for other factors need to be intro-
duced since consumption will typically depend on many factors other than
earnings alone, such as other sources of future household income, expected
taxes and transfers, and expected future household circumstances. Deaton
and Paxson (1994) document the increasing variance of consumption with
age across a wide range of countries and Blundell and Preston (1998) use
data on the joint evolution of the variance of consumption and income
in the UK to argue that increases in income inequality in the 1980s were
predominantly due to increases in permanent uncertainty, and Storeslet-
ten, Telmer, and Yaron (2004) show that the increasing consumption and
income dispersion is consistent with a standard life-cycle model provided
that a substantial fraction (roughly half) of variability in lifetime earnings is
accounted for by uncertainty. Finally, for all but low wealth households, Blun-
dell, Pistaferri, and Preston (2008) find such permanent components to be
the dominant factor in the evolution of the variance of consumption growth,
once demographic change is allowed for. However, accounting for family
labour supply behaviour, taxation, and transfers, they find only around 50%
of the variance in male earnings growth transmits through to variation in
consumption.140

Finally, both short- and long-run income mobility, whether anticipated or
otherwise, can create substantial movement across marginal rate tax brackets
within the population and such mobility is also relevant for our discussions
in previous sections. Blundell, Emmerson, and Wakefield (2006) look at such
tax rate mobility using BHPS data and show that, for example, 17.3% of
non-higher rate income tax payers aged 30 to 39 in 1991 became higher rate
income taxpayers at some point in the following 12 years and this proportion

139 A third alternative would be to measure individuals’ income expectations using survey
methods. Such measures have been pioneered in a number of dimensions in recent years and
have now shown to be feasible and reliable. See, for example, Dominitz and Manski (1996, 1997,
2001) and Guiso, Jappelli, and Terlizzese (1992) for short-run income expectations and uncertainty
measures and Betts (1996) or Smith and Powell (1990) for measures of longer-run income expecta-
tions. The continued collection and analysis of data on long-run expectations of earnings, or more
generally living standards, and in particular on uncertainty surrounding such expectations is an
interesting and important avenue for future research.

140 Once again, such models have predominantly focused on documenting the time-series evo-
lution of uncertainty and any such time-effects, coupled with any changes in the nature of credit
markets (as argued by Krueger and Perri (2006)) would need to be accounted for when looking at
age profiles.
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was almost one in three (32.5%) if one looked at basic rate taxpayers aged 30
to 39 in 1991. Our own calculations from the Survey of Personal Incomes (the
dataset derived from tax returns in the UK) show cross-sectional age variation
in the distribution of marginal tax rates (Figure 6.3). The figure shows that
whilst 15.8% of men aged 45–64 pay higher rates of income tax, only 4.4%
of men aged 65 and over pay that rate.141 Similarly only 1.3% of women
aged 65 and over pay higher rates of tax and there are large fractions of
the population moving from basic rates in middle age to lower or non-
taxpayer status in old age. Whilst the true cohort profiles are not captured
by this age cross-section, the cohort effects in lifetime incomes are unlikely
to be sufficient to distort this pattern. And, indeed, differential mortality
along the lines discussed earlier—whereby the lifetime rich are more likely to
survive to old ages than the lifetime poor—will tend to work in the opposite
direction. Consequently, the opportunity for tax-rate smoothing, and the

141 In reality, due to tapering away of tax allowances and the Pension Credit, the ‘true’ marginal
rates may be higher than those presented in this figure for some income ranges. The marginal tax
rates presented in this figure are simply statutory tax rates on income alone.
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relative preference for individuals for an EET as opposed to a TEE treatment
is immediately apparent.

6.9.3. Where do we stand?

We do not have the full empirical picture required to make precise quantita-
tive statements about optimal tax schedules. Even for qualitative statements
about the broad sign of tax wedges there is much more we could usefully
know, and with the data now available in both the US and the UK, there
are many possibilities for future empirical research that addresses itself to
providing estimates of the key empirical relationships required for dynamic
optimal tax design. Such research would be hugely valuable and is to be
encouraged. At present, what empirical findings there are come from studies
whose primary focus is not the set of issues raised here and, as such, are not
always specific enough to our key questions.

Nevertheless, some tentative conclusions can be drawn. In short, what
matters for the design of dynamic tax policy in the models described in
previous sections is the degree to which individuals are able, and willing,
to smooth out any variation that they face in ‘net’ lifetime resources over
the lifetime, where by ‘net’ resources, we mean lifetime earnings adjusted for
lifetime needs. To the extent that individuals of higher abilities can be shown
to have both higher propensity for saving (lower discount rates and lower risk
aversion) and stronger earnings growth over the life cycle, and to the extent
that there exist considerable uncertainties in long-run net resources (regard-
less of differences across ability groups), this combination of factors would
lead to a role for an optimal wedge and some taxation of the normal rate of
return on capital income. The role of the potential dependency of the benefit
of consumption in one period on consumption, leisure, and health in other
periods is more complex and we do not know enough about broad empirical
patterns to be able to speculate on how such additional considerations would
affect optimal wedges.

6.10. CONCLUSION

The long-standing debate on the best base for non-linear (progressive) annual
individual taxation has been between total income and total consumption
expenditures (with recognition of special treatment for some incomes and/or
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some expenditures). A more informative debate may be about the relative
taxation of different sources of income and, relatedly, the implications for
progressive taxation of different uses of income, with the focus here on
saving, but plausibly also on medical expenses, education expenses, housing
expenses, and taxation by other levels of government. We have proceeded as
in the quote from Alfred Marshall at the start of this essay, ‘it [is] necessary for
man with his limited powers to go step by step; breaking up a complex ques-
tion, studying one bit at a time, and at last combining his partial solutions
into a more or less complete solution of the whole riddle’ (Marshall (1948),
p. 366). We have seen the implications of a wide variety of individual analyses
and asked about policy inferences that seemed appropriate to draw. We do
not think we have ‘a more or less complete solution of the whole riddle’. But
policy making, and so policy recommendations, cannot wait for a complete
solution.

As noted at the start, the Meade Report recommends a three-part struc-
ture made up ‘of a new Beveridge scheme, . . . of a progressive expenditure
tax regime, . . . and of a system of progressive taxation on wealth with some
discrimination against inherited wealth’. We have not considered issues being
addressed in other chapters, particularly the role of labour force participation
(the extensive margin) which is important for policy for those with very
low or no earnings and limited wealth. Also, we have not explored models
that might shed light on the relative advantages of annual taxation of wealth
relative to taxation of capital income, as the models we have examined have
mostly been restricted to a single safe asset, available on the same terms to
all, leaving the two sources of taxation the same. We have had little discussion
of uncertain returns to assets and none to issues related to the realization of
income or the value of illiquid assets. And we have not considered bequests.

The Meade Report discussed measuring the ability to pay taxes as part of
tax design. It concluded that: ‘on examination “taxable capacity” always turns
out to be very difficult to define and to be a matter on which opinions will
differ rather widely’ (p. 14). We see no reason to reach a different conclusion
from that in the Report—indeed, we have gone further in dismissing taxable
capacity from a central place in tax design.

In considering the Meade Report recommendations in light of thirty years
of additional research, experience, and economic development, we explored
two questions that shed some light on the Meade Report recommendations:

� If there is an annual earnings tax, how should capital income be taxed?
� If there is an annual earnings tax, should there be a deduction for net

active saving, resulting in a tax on consumption?
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In addition, we explored an issue not addressed in the Meade Report, the
potential advantages, despite increased complexity, of having age-dependent
income tax rates. Each of these three issues has both a design dimension and
a transition dimension, but we concentrated on the former.

6.10.1. Taxation of capital income with an annual earnings tax

Support by economists and tax lawyers for exempting capital income from
direct taxation has been influenced by the well-known Atkinson–Stiglitz and
Chamley–Judd analyses. However, we conclude that the policy relevance
of the sharp finding of the optimality of no taxation of capital income is
thoroughly undercut by the implications of large uncertainty about future
earnings and the growing disparity in earnings as a cohort ages. Adding such
uncertainty and disparity to the frameworks employed by Atkinson–Stiglitz
or Chamley–Judd results in the conclusion that taxation of capital income or
of wealth is indeed part of optimal taxation. Furthermore, the full thrust of
the Chamley–Judd result depends critically on bequest behaviour, but behav-
iour assumed in the model is not widespread in the population. In addition,
in light of the widely varying individual saving rates in the economy, there is a
natural presumption that during working years there is a positive correlation
between the tendency to save and earnings potential (although the empirical
underpinning is not so clear). This is another reason for taxing capital income
as a means of more efficiently taxing those with higher earnings potentials.
A further case comes from the difficulties in distinguishing between labour
and capital incomes, which gives an advantage to reducing the difference in
taxes between them. While we have not explored the literature incorporating
human capital investment into tax considerations, with a progressive earnings
tax (particularly one that is not age-dependent), the presumption that human
capital investment steepens the age–earnings trajectory may call for some
taxation of capital income to get closer to even treatment of these two forms
of investment.

Should capital income be taxed more or less heavily than labour income?
With a thought process that starts with the conditions for zero taxation and
then adds some taxation for elements not in the models that imply zero
taxation, there is the danger of anchoring towards zero, resulting in a con-
clusion that capital income taxation should be lighter, without a good basis
for reaching that conclusion. There is probably no substitute for extensive cal-
culations using calibrated models, with models that incorporate the elements
thought to be most important in determining relative taxation. Some existing
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calculations show heavier taxation while others show lighter taxation. We did
not attempt to evaluate the relevance of different calculations, but point to
the need for lots more.

A second issue is the appropriate relationship between the marginal tax-
ation of capital income and the marginal taxation of labour income. The
Nordic dual tax has linear taxation of capital income. The tax rate can be set
at the highest or lowest positive tax rates or something in between. In the
US, recent lower tax rates on dividends do relate that tax rate to the rate on
labour income. The old US system that had inclusion of one-half of capital
gains in taxable income (for those in lower tax brackets) also had a clear
relationship. Apart from the point that trying to discourage conversion of
labour income into capital income seems to call for marginal tax rates on
the two types of income that relate positively to each other, it is not clear
without extensive calibrated calculations how strong the relationship should
be. And the choice of tax rate on capital income is plausibly related to the
extent of use of tax-favoured retirement savings opportunities. To explore
the normative properties of different relationships among marginal tax rates,
one would again need extensive calculations. We think such calculations are
called for and do not see a way to draw a firm conclusion from the evidence
we have examined.

6.10.2. A deduction for active saving with an annual earnings tax

One way to have a consumption tax base is to deduct from earnings the
net increase in active savings.142 In countries such as the UK that already
have EET tax-favoured retirement savings accounts, this corresponds to
removing limits on deposits in such accounts along with removing limits
on withdrawals. Thus, compared with an accrual-based income tax (or an
approximation from taxing realized capital gains to adjust for deferral), a
consumption tax gives the advantage of deferral on all savings for future
consumption. As Judd (1999) has pointed out, this approach does not get
incentives right for human capital.

It is worth noting that there are significant differences between exempting
capital income from taxation and a consumption tax base. In a model with a
single safe rate of interest, the two are the same apart from differences needed
in transition rules to match them. However, both different rates of return for

142 To reiterate, active saving is saving made directly from earnings. Earnings minus net active
savings equals income minus net saving.



636 James Banks and Peter Diamond

different investors and uncertain rates of return can make the two approaches
different.

6.10.3. Age-dependent taxes

Public pension systems commonly have age-dependent rules for eligibility
for claiming benefits, for determination of the size of benefits, and for the
implicit taxation of earnings. And Switzerland has contribution rates to the
mandatory occupational pension that vary with the age of the worker. Pen-
sion systems generally have rules that have a strong reliance on individual
histories over a long period in determining benefits. Income taxes make little
use of such structures (apart from what is inherent in measuring capital
gains). An implicit exception, similar to pension calculations, is tax-favouring
of retirement saving, which incorporates explicit tax rules based on age
when withdrawing funds as well as different implicit degrees of tax-favouring
depending on the age at which funds are put into an account.

Is it worth the administrative complexity and the added political process
to extend tax structures to include age-related features? Their presence in
existing national pension rules suggests it is feasible, and analyses of optimal
pension systems suggests it has value. Support for age-dependent tax rates
comes from two separate arguments: differences in the distributions of cir-
cumstances across different ages and individual forward-looking calculations
when making decisions. Both arguments matter, but the former may be more
persuasive than the latter because of ease of measurement and the substantial
diversity in individual decision-making.

Because age-dependent taxes can address both of these arguments, we
think it is useful for governments to contemplate introducing them in some
form and for analysts to explore them in more detail than has happened so
far. We reviewed some of the support for age-dependent taxation of labour
income, possibly based on setting different break points among marginal tax
rates for workers in four age groups—under-30, 30–50, 50–65, and over-
65. Analysis of the break points would reflect the distribution of earnings
possibilities by age and the intertemporal incentives inherent in facing dif-
ferent break points over time. The latter might reflect uncertainties about
future earnings, human capital accumulation, and borrowing constraints.
This doesn’t sound too hard to model and analyse, nor too hard for a legisla-
ture to incorporate in the tax structure. And plausibly this could be legislated
without undue pressure by the politically better-connected ages. Obviously,
any optimal tax analysis will find a higher-valued optimum from using more
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policy tools. The literature suggests that the gains from age-dependent labour
income taxes may not be trivial and detailed analysis could explore how
substantial the gains might be. There may be a case for age-varying exempt
amounts of capital income as well.

Any real policy recommendation must address issues of transition. Some
transition issues are lost when equity analyses look only at lifetimes of
cohorts living under a new system. Others are lost with consideration of the
properties of the best steady state rather than the steady state that arises from
a full intertemporal optimization.

6.10.4. Concluding remarks

The Meade Report wanted to tax both consumption and wealth annually.
We share the view that capital income (or wealth) should be part of the
tax base. We do not find any support in optimal tax considerations for
the argument that annual capital income should be taxed exactly as annual
labour income is taxed—a tax base of Haig–Simons income. We suspect
that positively relating marginal tax rates on labour and capital incomes is
better than having separate taxation of the two sources of income. We have
also argued for the advantages of explicit variation of taxation with age. We
have noted repeatedly issues that warrant further research. Pointing out the
obvious need for further research is not meant to undercut the relevance of
research developments to date for improving tax policy debates, and possibly
tax policy.
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James Banks and Peter Diamond have thought long and deep about the com-
plex issues of designing a tax system. The chapter spans a huge area of modern
research. Its main point is to question the view that a tax on consumption at
a single rate is the optimal way for the government to raise revenue.

The authors spurn the framework implicit in the title of the chapter in two
important ways. First, they reject, quite explicitly, the notion that the relevant
question is the definition of a tax base. They frame much of their discussion
in terms of the tax rate on capital income, a question whose answer is a real
number (contingent on potentially a huge number of variables), not in terms
of the inclusion or exclusion of capital income from the tax base, a question
whose answer is a binary yes or no. In this respect the authors follow the
Meade Report (Meade, 1978), which took the same sensible approach to tax
design.

The second departure from the framework suggested by the chapter’s title
is that the chapter encompasses indirect taxes as well as direct taxes imposed
on the incomes or earnings of individuals. This chapter reaches conclusions
about a comprehensive tax system, not just the piece labelled direct. Banks
and Diamond hardly comment on this departure from the framework of
the report. They have my wholehearted support—I do not believe that the
distinction between direct and indirect taxation is meaningful or that one
should design a direct tax without coordinating with the design of the indirect
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taxes that are part of the overall tax system. Later I will describe my own
approach to tax design, which defies classification into direct or indirect.

The chapter considers an ‘Arrow–Debreu’ set-up where decisions about
behaviour under all possible future contingencies are made prior to the
onset of economic activity. The authors are clear that the issue is the vari-
ation in tax rates across types of consumption, which may vary by taxpayer
characteristics, type of good, time of consumption, and state of the world.
Taxation of capital income is a way to achieve higher tax rates for forward
consumption. Although it’s only a matter of taste, it strikes me that tax
rates on different times or types of consumption is the more satisfactory
framework for discussing the issues of the chapter. Taxing capital income is a
tool for implementing a tax system. Positive tax rates on capital income tax
forward consumption at higher rates than current consumption. A related
point is that a tax with a uniform positive rate on earnings and a zero
rate on capital income achieves equality of implied rates on current and
future consumption. The chapter derives the relation between the earnings
tax rate and the equivalent consumption tax rate. Consumption-tax systems
don’t necessarily measure and tax each taxpayer’s consumption of goods and
services. The Value Added Tax is the leading practical example; a sales tax
is another. Towards the end of this comment I will discuss my work with
Alvin Rabushka on a simple, progressive way to implement a consumption
tax without needing to keep track of each person’s consumption. The basic
idea is to start with a Value Added Tax and make it progressive through a
rebate built into the tax that workers pay.

Many generations of economists have come down in favour of consump-
tion taxation. The traditional line of argument reached that conclusion from
the observation that consumption is the best measure of economic well-
being. In the days when tax theory was framed in terms of, first, a measure
of taxable capacity and, second, equitable distribution of the burden of gov-
ernment across taxpayers with different capacities, a progressive consump-
tion tax seemed to be the answer. After James Mirrlees created the modern
theory of mechanism design and applied it to taxation, rationalization of tax
proposals took a more sophisticated form. The chapter is firm in rejecting
the traditional line of argument in favour of the modern paradigm: define
a class of permissible tax functions, determine information limitations and
preferences, and choose the tax function that maximizes social welfare within
the permissible class.

Two lines of thought within the modern paradigm, thoroughly discussed
in the chapter, rationalize the taxation of current and future consumption at
the same rate. First is the Atkinson–Stiglitz theorem. Under special but not
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totally unreasonable assumptions about preferences, as the chapter explains,
the optimal tax when the government observes earnings but not work effort
is a tax on earnings alone, with zero tax on income from savings. As I noted
earlier, a tax on earnings implies equal tax rates on current consumption and
future consumption. Thus another interpretation of Atkinson–Stiglitz is that
a tax imposed on consumption should have equal current and future rates,
under the assumptions of their theorem.

The second line supporting zero capital-income taxation is Chamley and
Judd’s observation that any positive tax on capital income compounds into
a high implicit tax rate on forward consumption. The chapter’s Table 6.1
illustrates the resulting distortionary wedges. The distortion becomes over-
whelming in an economy with integrated dynastic decision making, but the
authors are sceptical on the relevance of that case (I’ve never been able to
make up my mind on this point). The chapter emphasizes the incompleteness
of economists’ understanding of economic relations between parents and
offspring.

The chapter makes it clear that taking consumption as the base for taxation
is not a full statement of an optimal tax system. If the consumption tax is
progressive and consumption rises over the life-cycle, forward consumption
incurs a higher tax and the tax system implies an implicit tax on capital
income. Only a linear consumption tax with the same marginal tax rate
under all circumstances generates the flat profile of forward rates that is the
hallmark of zero tax on capital income. The chapter argues that such a flat
profile should not be a focal point of tax design. The pure consumption tax
is not the ideal. Rather, the many factors considered in the chapter imply
that tax design is a much more complex task, involving many research topics
as yet unresolved and in some cases as yet unexplored. Economists should
not blindly advocate any tax reform that moves the system towards the flat
profile of taxation of forward consumption, in the authors’ view. At this stage,
they argue, there is reasonable evidence supporting ideas that imply that a
rising forward profile of consumption tax rates is probably preferred to the
flat profile. Some implicit or explicit taxation of capital income is likely to be
part of the optimal tax.

The bias in the chapter towards taxing capital income would make an
outsider guess either that Britain had zero tax rates on capital income today
or that there was a dangerous probability that a reform was likely that would
result in zero rates. In fact, the chapter on the British tax system suggests
that the tax rate on capital income is fairly high. My reading of the Banks–
Diamond chapter does not convince me that lowering of the British tax on
capital income would be an obvious mistake.
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The chapter gives the impression that the authors lean in the direction of
convincing the reader that taxation of capital income is a better idea than
economists generally think. I’m not sure its coverage of ideas pointing in the
opposite direction is complete. It omits discussion of Judd’s (2002) work on
capital taxation with market power, where the optimal rate on capital income
is negative.

I have to admit that I’m in favour of work like Chapter 2, by Brewer,
Saez, and Shephard, which takes modern theory and modern empirical
results, finds the optimal policy design, and then makes a practical reform
proposal based on that design. Banks and Diamond take a rather different
approach, encompassing a wider variety of issues but not winding up in a
policy proposal. How different this chapter would be if the authors had taken
the approach of William Nordhaus’s (2008) new book on global warming
economics. Nordhaus tackles a problem of similar complexity, where research
is inconclusive and incomplete, makes assumptions on every point needed,
and reaches a definite conclusion about optimal policy (I’m not sure I agree
with his conclusion, but I certainly admire the approach). A similar attack
on optimal taxation would have wound up with a definite proposal for an
integrated income tax system with rates differentiated by age, earnings, and
capital income. The Banks–Diamond chapter leaves the reader yearning for
some informed guesses about the optimal age profiles, earnings tax schedules,
and capital income tax schedules.

There is an interesting point of contact—and divergence—between this
chapter and Crawford, Keen, and Smith’s Chapter 4 on indirect taxes. These
authors discuss a paper of theirs that asks the completely parallel question
about equality of tax rates across commodities. The paper estimates a demand
system and compares the optimal, differentiated tax rates, to equal rates and
concludes that little is lost by equality. One could imagine taking exactly the
same approach to equality of rates over time, given that Arrow and Debreu
taught us that time is just another way of indexing commodities. Maybe the
intertemporal version of Crawford–Keen–Smith would conclude that there
is no advantage to differentiating rates by time or age. Or maybe, contrary
to my belief, it would conclude that there is no real disadvantage to the
steeply inclined profile of forward consumption tax rates implied by the heavy
taxation of some forms of capital income in the UK.

By contrast, the Banks–Diamond approach would challenge equality of
rates across commodities in the VAT both for the considerations of prefer-
ences emphasized by Crawford–Keen–Smith and for more complicated and
interesting reasons of the type emphasized in the new public finance based
on dynamic mechanism design. In that theory, every commodity conveys
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information useful to the tax designer trying to make taxes progressive when
key information about the taxpayer is hidden.

In my youth, I advocated a consumption tax that went pretty far in
removing discrimination in tax rates in every dimension—time, commodity,
and state of the world (Hall and Rabushka (1995)). Many people, critics
and friends, pointed out that, because the tax exempted lower-consumption
families from any taxation, it had two rates, and thus discriminated between
consumption at times and in states of the world when a person was in the zero
rate bracket relative to the positive rate bracket. I saw that discrimination as
an acceptable departure from zero discrimination.

Now that I’m older, I favour greater discrimination, in the form of at least
one more bracket to preserve the desirable feature of current taxes that they
are paid mainly by the prosperous. The widening of the consumption distrib-
ution in Britain, the US, and most other high-income countries seems to call
for further discrimination. Still, I find persuasive the Chamley–Judd critique
of discrimination by time that reaches extreme rates after a few decades—I’m
not ready to endorse any systematic taxation of income from saving. I’m in
favour of taxing business income—a feature of my tax reform proposals from
the start—because parts of that income are earnings and rents.

The structure of taxation in my original proposal with Rabushka still
strikes me as appropriate. It stands halfway between a direct tax and an
indirect one. The easiest way to understand it is to start with a comprehensive
Value Added Tax covering all of GDP with a deduction for investment and
exports and no deduction for imports—the VAT set-up the European Union
mandates. Let the rate be the same for all goods and services. Now make a
change that is purely administrative—let the part of the VAT previously paid
by the employer on labour compensation be paid by the employee instead.
Give the business a deduction for compensation and tax the worker on the
compensation at the VAT rate. Apart from enforcement issues, the substance
of the tax remains unchanged. It is a uniform tax on all consumption. Finally,
give each worker an exemption from the tax up to a designated level of, say,
£8,000.

This set-up achieves a two-rate consumption tax. Workers whose earnings
are below the exemption level face no wedge between consumption and work
effort, while those above the exemption level face a wedge defined by the
VAT rate. The tax is progressive in the most important way—it removes any
burden of taxation from the lowest earners. Its approach to progressivity is
way more satisfactory than the method currently in use in the EU of zero-
rating products that account for large shares of low-income budgets and small
shares of high-income ones.
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Because the modified VAT has two rates, it does not achieve complete
flattening of the profile of forward consumption-tax rates. Rather, workers
who begin their careers with earnings below the exemption level face rising
expected consumption tax rates. As we learn from Banks and Diamond, this
rising profile may be desirable.

Today, I am inclined to advocate at least one more bracket in the individual
compensation tax. Instead of the single positive rate of 19% that Rabushka
and I proposed in 1981, rates of say 15 and 30% would come closer to match-
ing the distribution of the burden of the personal and corporate income
taxes in the US. This three-rate system would make the profile of forward
consumption-tax rates rather steeper.

The recent literature on tax design has explored linkages of tax rates to
personal characteristics. The chapter describes this research in detail. The
desirability of linking tax rates to age is virtually a consensus in the liter-
ature and receives a strong endorsement from Banks and Diamond. In a
few more years, we may have a better idea of the age profile of the optimal
consumption tax. Height is another matter. The chapter’s discussion of this
topic is illuminating—in a full mechanism design framework, it’s really hard
to avoid the conclusion that taxes should depend positively on height, almost
certainly adjusted for sex and for heights of parents. For all their enthusiasm
for differentiated tax rates, the authors don’t make the leap to endorsing taxes
based on height. Neither they nor I have a totally coherent framework for
explaining why we oppose taxation of height. We talk about simplicity, but
even that, as the authors point out, is an elusive concept.

I’ve started work on the design of a fiscal system that considers the impli-
cations of the growth in health spending that will surely occur during the
rest of this century. Serious fiscal involvement in health finance is the rule
among all high-income countries and it seems likely to grow in the US,
where the involvement is currently limited to people over age 65 and to
the poor. Because a large fraction of health spending occurs in retirement,
because an important fraction of the population seems not to save enough
for backloaded spending, because unregulated private insurance markets are
not viable, and because the public appears to support more even distribution
of health care than of wealth, the governments of high-income countries seem
fated to taking in a growing share of output as taxes and distributing the
proceeds as insurance payoffs to mostly elderly citizens.

My thinking remains that the revenue needed to accomplish the redistri-
bution towards people with expensive disorders and towards those with low
command over resources will and should come from an earnings tax or VAT.
As a prediction, this seems to be on reasonably firm ground. Financing of
retirement and health programmes from earnings taxes is the rule around the
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world. As a prescription based on principles of tax design, it is a statement
that the profile of forward consumption taxes has approximately the right
slope from the progressivity of the earnings tax and does not need to be
boosted with any tax on the return to saving.

One of the ways to evaluate the material in this chapter is to ask why
I, the most open-minded, middle-of-the-road member of the economics
profession, find the arguments in this chapter favouring a moderate tax on
capital income unpersuasive.

Notice first that I am not the victim of taking the flat profile of forward
consumption taxes as the focal point of tax design. More than ever, I’m in
favour of a progressive consumption tax, which implies quite a bit of upward
slope to the profile.

One obvious reason that the chapter is unpersuasive is that it makes no
attempt to provide a number. Did the US move in the right or wrong direc-
tion in 2003 when it cut dividend and capital gains rates? Should Britain have
a 10% or a 60% top rate on capital income?

My biggest concern is the Chamley–Judd argument that extreme rates
of forward taxation of consumption are surely not the right profile. This
argument has its teeth with respect to people who actually hold non-human
wealth. It says that we can do a better job of extracting revenue from the
wealthy by flattening the forward profile of consumption taxation. The main
substantive argument in the chapter against this view is that the wealthy
accumulate wealth for its own sake and not just because wealth permits
consumption.

I’m hoping that this most interesting chapter will stimulate work that
finds the optimal tax design based on empirical research and recognizing the
constraints that govern tax design in practice. That’s definitely a goal that the
authors and I share.
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The central theme of the Meade Report (Meade, 1978) was a preference for
consumption over income taxation. Soon after the Report was published, a
thoughtful commentator said to me ‘you will never get the name expenditure
tax, but you will get everything else’. And so it has proved. Since 1978, the
most important developments in the UK tax structure have been

� a rise in the relative significance of general consumption taxes (VAT) and
payroll tax (national insurance) relative to income tax;

� the introduction of savings and pension accounts, neutral as between
asset categories, providing both TEE and EET reliefs;

� a substantial reduction in the number of income tax rates which estab-
lished an approximately linear structure above an exemption level.

Britain is now in a transitional period at the end of which, as the Report
envisaged, most life-cycle savings will qualify for TEE or EET treatment. The
Report envisaged that this change would be accompanied by the introduction
of some form of wealth tax (a proposal which, incidentally, was not pursued
in the further discussion of the issues by Kay and King (1978)). These wealth
tax proposals have not been implemented and have aroused little subsequent
interest either amongst academics or policy makers.
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The present (Banks and Diamond) chapter revisits the central issue of the
main household tax base. It differs from the Meade Report in looking to
optimal tax theory for its rationale. Meade did not approach the question in
this way but instead focused more on traditional public finance issues of tax-
able capacity. While much research on optimal taxation has been undertaken
since 1978, the basic framework of optimal tax theory was well established
by the time of the Meade Report, and the decision by the Meade Commit-
tee to tackle the question of the direct base in a different way was a con-
scious one. In this commentary, I shall give my own perspective on why the
Meade Report used that approach and why, broadly speaking, I still take that
view.

There are a number of substantial difficulties in using optimal tax theory to
model the choice of household tax base. The most fundamental is the use of
a utilitarian welfare function. I will begin by mentioning briefly some other
issues, and then return to this basic question.

There is always difficulty in achieving correspondence between model
variables and operational tax concepts. It is one thing to write down ‘let
y be household income’ and quite another to write a law that defines the
calculation of household income. The complexity of the present tax code of
all developed countries is in very large part the direct and indirect result of
the difficulty of making the economic concept of income an operational tool
in a world of uncertainty and financial innovation.

Less obvious, perhaps, is the problem of defining the time period over
which income or expenditure is to be measured. Yet this issue is clearly
fundamental in considering the basis on which life-cycle savings are to be
taxed. The longer the period of assessment, the smaller are life-cycle savings.
If income and expenditure are measured over the whole lifetime, the only
difference between income and expenditure is bequests. It is conventional to
measure income for both tax and accounting purposes on an annual basis.
But this choice probably relates to the agricultural cycle, which seems of little
current relevance.

If I chose to emphasize that point, it is as a result of experience after the
Meade Report, when a number of practitioners attempted to persuade me
that the schemes contained in the Report for administering an expenditure
tax were not feasible. These practitioners were, as always, ingenious in devis-
ing avoidance schemes. Few of their schemes worked: in fact a powerful merit
of expenditure taxation and one of the considerations which was influential
in persuading the Committee to emphasize expenditure over income is that
expenditure taxation is much more robust to avoidance schemes than income
taxation.
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Expenditure is easier to define than income (there are many fewer VAT
avoidance schemes than income tax avoidance schemes and most of these are
the result of exemptions within VAT). Most of the avoidance schemes that
would have produced tax savings depended on exploiting year-end effects.
Matters would have been different if tax liability had been calculated on a
daily, or five-yearly, basis. Is what we tax in our model, daily, or annual, or
quinquennial income? and why?

The identification of life-cycle savings is closely linked to the treatment
of bequests, since it is these two factors, taken together, which make up the
difference between income and expenditure. There are two broad perspec-
tives on bequests, as the chapter acknowledges: a purely individual one; or a
dynastic one, in which individuals never die but continue to derive welfare
indefinitely in the guise of their children (or others) to whom they leave
bequests. This is evidently an extension of the questions that arise in deciding
whether to take the individual or the household as the taxable unit.

As with the taxable unit, it is evident that neither extreme perspective is
acceptable. The case for moving towards a dynastic perspective gains strength
from the pressures against inheritance taxes which have built up, since the
time of the Meade Report, particularly in Britain and the United States: it is
striking that the unpopularity of these taxes is widespread despite their pro-
gressive incidence and seems to be felt even among sectors of the population
which are most unlikely ever to pay it.

In discussion over Meade, we tended to frame the issue of how bequests
should be treated in the form ‘did a gift or bequest represent consumption
and if so who did it represent consumption by?’ While this is a means of
beginning debate I do not think it is capable of leading to an answer. In any
event, this framework leads away from a utilitarian framework.

Of course, one reason for bequests is that it is impossible (in the absence
of perfect annuity markets) to plan to die with exactly zero assets even if that
were the goal. This too reflects a larger problem: that the planning of life-
cycle savings has to be made within the context, not just of specific risks, but
undefined and unqualifiable uncertainties, about both personal and collective
futures dealt with in necessarily incomplete markets. It is unlikely that indi-
viduals do, or could, make well-considered decisions in these circumstances.
Many people demonstrably make bad life-cycle decisions, and, when they
do, society is unwilling to respect these decisions. We are not willing to let
people die of starvation in old age even if that is the inevitable consequence of
apparently free choices they have made. The implied assumption of rational
choice in line with the expression of consistent preferences works particularly
badly for life-cycle decisions.
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The factors I have described above can be modelled, and most have been.
But there are many possible models, and the choice between them depends in
substantial part on prior decisions about ‘fairness’. The model is rarely yield-
ing conclusions, at best helping us to organize the intuitions we already hold.

And even at the time of the Meade Report, it was evident that simple mod-
els of the choice of household taxbase yielded no robust results. In a model
such as that of Atkinson and Stiglitz (1976), a change in the specification of
available tax instruments produced fundamentally different results. If we pose
the question ‘should income from life-cycle savings be taxed at the same rate
as labour income, or should it not be taxed at all?’—which is the appropriate
translation of the question ‘should income (as conventionally defined) be the
main household tax base, or would expenditure be preferable?’—then it is
not clear that this kind of modelling can yield a general answer at all.

If it was not these arguments from optimal tax theory of the kind described
in the present chapter which led the Meade Committee to favour expen-
diture taxation, what was the rationale of the Committee’s preference? In
truth, it was clear from the beginning that the Committee would favour an
expenditure tax, and I understood from my very first discussion with the
chairman that the task was less to provide objective analysis than to make
the case for expenditure tax and to deal with the operational issues that arose.
Nevertheless, I personally found the case that was developed convincing and
still do.

So why was expenditure tax both the starting point and the conclusion? I
think at a visceral level, James Meade believed in the moral case that people
should be taxed on what they took out, not on what they put in. This is not
really a satisfactory argument, as he knew. But I have no doubt that he, along
with most of the Committee, came to the issue from this sort of perspective.
The issue of taxable capacity was key. For the Meade Committee, as for most
ordinary people, questions of fairness and taxable capacity would seem to
be of critical importance—even exclusive importance—in determining the
household tax base.

Everyone who has written about public finance knows that taxable capacity
is a slippery elusive concept. ‘On examination, “taxable capacity” always turns
out to be very difficult to define and to be a matter on which opinions will
differ rather widely’ Meade (1978, p. 14). The Banks and Diamond chapter
goes much further:

We reject the Meade Report view . . . that taxes ‘should’ relate monotonically to some
measure of taxable capacity. In addition to finding taxable capacity not well-enough
measurable and not sufficiently uniformly evaluated to be usable for this purpose, we
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also do not see an underlying normative basis for reaching the conclusion that taxes
should be related to taxable capacity . . . minimized sacrifice—equivalent to optimized
social welfare . . . [is] the appropriate criterion.

There is sharp, and fundamental, disagreement here. On reading the present
chapter, and rereading Meade (or, for that matter, Kay and King), I don’t find
either discussion satisfactory. I can do no more than raise some issues here.

It is certainly hard to disagree with Meade’s statement, echoed by Banks
and Diamond, that taxable capacity is difficult to define. But to say that it
is hard to define does not necessarily imply that people are not justified in
attaching significance to it, or that because it lacks exact meaning it lacks any
meaning, or that it is impossible to secure a wide measure of agreement on
what taxable capacity is.

We talk of a beautiful face, a kind person, a great work of art or piece of
music, without having or being capable of having any quantitative measure of
beauty, kindness, or greatness. Yet we are able to identify indicators of beauty,
kindness, and greatness and to achieve substantial, though not necessarily
complete, consensus on rankings of beauty, kindness, or greatness.

Let me conjecture that most people, asked to describe taxable capacity,
would start with income. Let me also conjecture that these people, given
examples of people with consumption levels sustainably above their income,
would agree that their taxable capacity was greater than their income. And let
me further conjecture that faced with examples of people with consumption
levels substantially below their income, most people would feel less inclined
to reduce their estimate of taxable capacity. Considerations like these have
led me to conclude that average lifetime consumption, plus bequests (with
bequests probably valued at less than pound for pound), is probably as good
an index of taxable capacity as might be observed. If we must use a single
indicator, that should be it. But I am not sure that it is right to use, or
seek, a simple indicator. Taxable capacity is a complex concept, probably
unobservable, and we must make do with composite instrumental variables.
I’ll come back to the implications of that.

I think Banks and Diamond are in a weaker position than Meade to stress
the difficulty of measuring taxable capacity. If one is to maximize a social
welfare function based on an aggregation of individual circumstances, it is
necessary to envisage some agreement on what the individual arguments of
that social welfare function (call them utilities) would be. I cannot imagine
that it would be easier to secure agreement on the definition of utilities
than on the definition of taxable capacities: indeed, it is likely that the two
definitions would be very similar. I believe it is difficult to argue that it is
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possible to define utilities but not to define taxable capacities. (Note that
saying utility is what a hedonometer or axiomatic system measures simply
raises the issue of why society should want to maximize utility in these senses,
a debate essentially analogous to whether income equates to taxable capacity.)

And is Meade correct to say that the definition of taxable capacity is ‘a
matter on which opinions will differ rather widely’? I further conjecture that
the subject on which opinions will differ rather widely is not the definition of
taxable capacity, on which I would anticipate considerable if not universal
agreement. Disagreement would instead focus on the extent to which tax
liability should increase with the preferred measure of taxable capacity.

This chapter discusses horizontal equity in terms of maintaining the rank-
ing of pre and post tax utilities, following an idea of Feldstein’s, and is rightly
sceptical of the available plethora of hypothetical alternatives in the definition
of a counterfactual pretax world. But suppose one takes instead the simple
criterion that the ranking of direct tax payments should be strongly correlated
with the ranking of taxable capacity.

This is a more operational requirement, and probably closer to most
intuitive conceptions of equity. It has the obvious weakness of disregard-
ing issues of incidence: taxes are treated, in effect, as lying where they fall.
But I am not sure this is truly a weakness. There is a difference between
differences in the treatment of largely similar individuals which arise as a
result of a deliberate decision to impose differential treatment and differential
treatment which is the incidental outcome of decisions made on other, more
general grounds. Such a distinction is familiar in the application of anti-
discrimination regulation. We prohibit discrimination on racial grounds but
do not require that all policies have effects which precisely mirror the racial
composition of the population.

There is evidently a close relationship between the measurement of taxable
capacity and concern over ‘discrimination’, and this issue requires elabora-
tion. The person unfamiliar with the implications of models like those of
optimal tax theory might be surprised at the notion that there is potential
conflict between the objective of welfare maximization and the requirement
that the tax burden should be an increasing function of the taxable capacity of
individuals. There are several possible reasons but the most likely arises from
the issue variously labelled tagging, profiling, or statistical discrimination.

Almost anyone who has stood in an airline security queue will have
ruminated that all passengers do not present the same security threat. If the
degree of scrutiny were varied according to criteria such as age, gender, and
ethnic origin, that scrutiny could be targeted more effectively with results
which could reduce queuing time for all passengers—not just those subject
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to light checks—and improve overall security. As queuing passengers note
this, however, they will also have reflected on the compelling reasons why
this efficient solution is not adopted. The selection of targets on probabilistic
grounds alone is ruled out by other, overriding, social and political consider-
ations.

It needs emphasis that the objection is not to the arbitrary nature of selec-
tion. The problem is that such selection is not arbitrary: it has a completely
rational utilitarian basis (although there is a history of using bogus statistical
evidence to disguise simple prejudice). The issue does not hinge on whether
the alleged correlation is correctly observed, but on when and whether it is
acceptable to use such correlations at all.

And yet it is impossible to operate a tax system, or indeed make many
everyday decisions, except by using instrumental variables in this way. We
ask whether our doctor has medical qualifications, not because possession of
such qualifications is either necessary or sufficient to secure good advice, but
because we judge, with good reason, there is a correlation between medical
skill and knowledge and a degree in medicine. In a similar way, tax liabil-
ities are based, not on—probably unobservable—taxable capacity, but on
variables which we believe to be correlated with taxable capacity. Statistical
discrimination is in practice indispensable.

But when is such discrimination justified and when inappropriate? In
Table 1 I list some instrumental variables which have been used as part of
the household tax base, and make comments on each. I can see no obvious
criterion for distinguishing those variables which seem to be found generally
acceptable and those which are generally unacceptable: words such as ‘arbi-
trary’ and ‘inappropriate’ simply reiterate intuitive feelings. Moreover, it is
plain that social attitudes change over time: measures move in and out of
acceptability. This is a more general phenomenon: the ‘discrimination’ that
arouses public concern is mostly discrimination by reference to criteria—
such as gender, race, sexual orientation—which were until recently widely
used but which are out of line with current social practice.

The present chapter ends with the familiar call for further research. In
my view, the further research that is principally required would use focus
groups and polls (the possibility is hinted at in this chapter) to elucidate more
clearly how people interpret taxable capacity and what criteria are acceptable,
and which not, as elements of the household tax base. The chapter cites
Atkinson and Stiglitz in support of ‘the idea that some aspects of horizontal
equity may best be addressed by viewing them as limitations on allowable
tax tools’ (Atkinson and Stiglitz (1980)). My assessment is that this puts the
role of equity and efficiency in the choice of the main household tax base the



Commentary by John Kay 663

Table 1. Components of the tax base

Age becoming less
acceptable

Height not acceptable

Caring
responsibility

becoming more
acceptable

Illness probably not
acceptable

Consumption of
immoral goods

becoming less
acceptable

Income from capital acceptable

Disability becoming more
acceptable

Intelligence/skill not acceptable

Earnings acceptable Marital status becoming less
acceptable

Educational
experience

not acceptable but
becoming so

Parental
responsibility

varying attitudes

Expenditure acceptable Race has become
unacceptable

Expenditure on
luxury goods

becoming less
acceptable

Relationship status becoming more
acceptable (but see
marital status)

Gender no longer acceptable Value of property becoming less
acceptable

wrong way round. One should begin by seeking a measure of taxable capacity,
with the measurement of taxable capacity constrained by administrative and
operational issues and by considerations of efficiency. This was, in essence,
the form of reasoning which led the Meade Report to favour a greater role
for a progressive consumption tax. I believe that reasoning and its conclusion
remain valid today.
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The chapter by J. Banks and P. Diamond (BD) presents an excellent survey of
the existing literature on optimal taxation and discusses a number of lessons
that can be drawn from that literature. One of the main lessons on which this
chapter focuses concerns the treatment of capital income. The authors argue
that the finding that the optimal income tax schedule should not include
tax on capital is based on too many restrictions, and is thus not robust for
policy purposes. Another lesson is that taxation should vary with age. Not
having any quarrel with these two points, I would like in this commentary to
discuss a number of points too quickly dealt with or deliberately neglected
by BD. They concern the issue of tagging, the problem raised by having more
than one unobservable characteristic (besides ability), the issue of myopia
and prodigality, the question of equal opportunities, the taxation of couples,
and the threat of tax competition.

1. TAGGING

Supplementing optimal income taxation with tagging generally brings more
welfare. Yet to qualify such a general statement, one has to distinguish dif-
ferent types of tagging according to whether or not it is costly, it brings
stigmatization and it conveys some particular information.

∗ I am grateful to Robin Boadway and Helmuth Cremer for their helpful suggestions on an earlier
draft of these comments.
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The tagging BD have in mind when they recommend income taxation
varying with age is both costless and neutral. In contrast, characteristics such
as height, weight, language, or colour, even though one can show that using
them would be welfare improving, can have negative effects that more than
offset those positive effects. This would be the case, for example, of tagging
Belgian citizens with different tax schedules for Dutch and French speaking
along with intergroup transfers.1

Boadway and Pestieau (2006) have studied the issue of tagging with opti-
mal income taxation in a two-group-two-skill-level setting. They show that
tagging leads to horizontal inequity and more progressivity in the group
comprising the higher proportion of unskilled workers.

In general the characteristics considered are given and cannot be changed
within a reasonable length of time. When they can be modified, we have an
issue of moral hazard and the taxation problem becomes more difficult. One
thinks of health status and family size that are important matters in the design
of an optimal income tax structure.

When tagging is uncertain and costly, it is not clear that it is worth using.
This issue has been extensively studied in work on disability insurance.2

Free tagging can convey different types of information. Not only a tagged
group has a specific distribution of ability (in the two-type case, the relative
number of skilled and unskilled), but also different needs (linked, e.g. to
health or family size). Boadway and Pestieau (2003) have studied optimal
income taxation when the tag reflects differences in needs, that is, differences
in the resource required to achieve a given level of utility. In a two-ability
setting, they show that the level of compensation given for needs exceeds the
level of needs if a higher proportion of low ability households are needy, and
vice versa.

2. MORE THAN ONE CHARACTERISTIC3

In the standard model of optimal income taxation, individuals only differ
in productivity. This is clearly restrictive as we know that they also dif-
fer in other characteristics. When these characteristics are observable and

1 It is interesting to note that social attitudes towards the acceptability of some tagging (race,
gender, . . . ) vary over time and across countries.

2 See, e.g., Diamond and Sheshinski (1995).
3 This section is further developed in the appendix. We make a distinction between the tagging

problem which arises when the characteristic just pertains to the distribution of skills and the
problem of adding one characteristic which involves utility differences. On this issue see Kaplow
(2008).
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convey some information on ability, we have the issue of tagging. When
they are not observable, we face the analytical difficulty of dealing with a
multidimensional principal agent problem. Let us assume that we have as
unknown characteristics not only productivity, but also wealth, the rate of
time preference or longevity. There is no doubt that these characteristics are
not easily observable and also that they are partially correlated with produc-
tivity level.

As explained by BD, with these and other characteristics, the Atkinson–
Stiglitz proposition does not hold, but furthermore, we have a good case for
taxing capital income. The intuition is simple: individuals with low discount
rate, high wealth, or high longevity tend to save more than those who are
impatient, poor, or have a low life expectancy.

Among the characteristics that can be introduced besides labour pro-
ductivity, there is the risk of morbidity. As shown by Rochet (1991) (see
also Boadway, Leite-Monteiro, Marchand, Pestieau (2003, 2006)), if morbid-
ity risks are negatively related to income so that the poor face higher risks on
average, then we have an obvious argument for social insurance. Social insur-
ance combined with a standard distortionary income tax can redistribute
more effectively. The reason is that redistributing through social insurance
does not involve the same distortion as through income taxation. This result
is shown to hold with moral hazard and adverse selection.

3. PREFERENCES FOR LEISURE AND RESPONSIBILITY

The problem of optimal taxation when people have different preferences for
leisure raises difficult normative questions. A higher income may be due
either to differences in innate productivity and skill levels or to differences in
the degree of effort. Progressive taxes can therefore imply redistribution from
those with a low preference for leisure to those with a high preference for
leisure and from those with high productivity to those with low productivity.
The ethical valuation of such redistributions depends on the interpretation
given to the preference parameter. One may have ethical objections against
redistributing from the hard working to the leisure prone workers. Those
objections would, however, disappear for redistribution from the skilled to
unskilled. This distinction is linked to the notion of responsibility. One gen-
erally feels that people should be compensated for factors that are beyond
their control. Innate skills are typical examples of such factors, which have
led to the traditional literature on optimal income taxation. In contrast, it
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is felt that people should be held responsible for factors that are under their
control. Typical examples of such factors are preferences for leisure.

Following Roemer (1996) (see also Fleurbaey and Maniquet (2006, 2007)),
in a society consisting of individuals with the same productivity but different
tastes for leisure, there should be no redistribution. Equality of opportunities
would be achieved in such a society.4

A further difficulty arises when a low preference for work may mean two
different things: taste for leisure and difficulty to work. As BD observe ‘view-
ing a worker as lazy (liking leisure) is very different from viewing a worker as
having difficulty working longer, perhaps for physical reasons’. Cremer et al.
(2007b) and Marchand et al. (2003) show that when a society consists of those
two types of people, disabled and leisure prone, who have the same formal
utilities, the only way out in a second-best setting is either to resort to audits
or to use indirect taxation given that they most likely don’t have the same
consumption needs.

4. MYOPIA AND PRODIGALITY

There exists evidence that some households might undersave for two separate
reasons: myopia and prodigality. Myopia comes from lacking self-control:
individuals try to balance two objectives: instant gratification and retirement
planning; quite often they err on the side of using too much of their resources
for instant gratification and not enough to plan for retirement. Another
source of insufficient saving occurs when individuals know that their govern-
ment tends to bail out retirees without resources and thus they are tempted
to consume all their resources during the active part of their life.

Myopia and prodigality5 both provide reasons for individuals not to save
for retirement, they make a strong case for the government to foster saving
through subsidy on retirement saving or even mandatory pensions.

In this particular case, we have an argument not to tax, but to subsidize
some types of capital income.

5. NON WELFARISM AND NEW PATERNALISM

We have just mentioned a number of instances where the social planner
may be tempted not to follow individual preferences in assessing the social

4 See also Schokkaert et al. (2004). 5 See Pestieau and Possen (2008).
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desirability of tax policy. There is the case of leisure prone or lazy individuals.
The government might be tempted to induce them to work more than the
disabled workers, from whom they cannot be distinguished. There is also
the case of altruism where laundering out utilities has been advocated by,
for example, Hammond (1987).

There is also the whole range of situations where people make decisions
against their own good intention. In these situations, individuals might want
the government to intervene to induce behaviour that is closer to what indi-
viduals wish they were doing. Procrastination, myopia, consumption of sin
goods are examples of behaviour that lead to what is called ‘new paternal-
ism’ and that implies non-welfarist objective functions (see Kanbur et al.
(2006)).

Depending on the specific situations, what is called new paternalism is
more or less accepted. There is little disagreement on the use of a paternalistic
social welfare function for sin goods; for altruism whether or not individual
preferences have to be laundered out is more disputed. Finally, the issue of
distinguishing characteristics that come from luck and those that come from
responsible decisions made by individuals is controversial.

6. THE TAXATION OF COUPLES

For a long time, the implicit picture of the two-person household was
clearly one in which there is a complete division of labour between part-
ners, with one specializing entirely in labour supply to the market, the
other producing goods and services within the home. With such a picture,
the analysis of optimal income taxation by Mirrlees (1971) that took the
decision unit as a single individual dividing his time between market work
and leisure didn’t seem out of place. The spectacular growth in female
labour force participation that took place in almost all developed countries
called this picture into question and presents a new issue for tax policy.
How to tax two-earner couples? The policy choice can be reduced to three
alternatives:

� joint taxation in which the partners’ incomes are added together and
taxed at progressive marginal rates as if they had each earned one-half the
income. This implies equality of marginal tax rates on partner income,
or, that the tax rate on the last dollar of the husband’s income was applied
to the first dollar of the wife’s, as it was at times expressed;
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� individual taxation in which each partner’s income is taxed separately,
but according to the same progressive tax schedule;

� selective taxation in which secondary earners are taxed on a separate,
lower, progressive tax schedule than that of primary earners.

The paper by Boskin and Sheshinski (1983) is generally regarded as hav-
ing established the conventional rule on this issue, namely that selective,
and not joint or individual, taxation is optimal. That is, not only should
women be taxed separably from men, but they should be taxed on a lower
rate schedule. This model suffers from the limitation that it rests on linear
taxation.

Recently a number of papers6 have been published dealing with this issue
in a standard non-linear optimal tax framework without any a priori assump-
tions on the tax function of the household. Viewing the problem in this
way gives arguments for spouses to face different marginal income tax rates,
casting doubts on total family income as an appropriate income tax base.
It does not, however, vindicate the case for individual taxation. Both the
productivity of spouses and the relative position of each have some bearing
on the marginal rates faced by both of them.

What is also important is to take a dynamic view. It may happen that
the tax structure deemed optimal in a static setting implies that one of
the two spouses (traditionally the wife) stops working because of too
high marginal tax. This outcome would not remain optimal if the pos-
sibility of divorce is taken into account, granted that stopping working
strongly decreases the chance of getting a good and well-paid job when
needed.

7. CAPITAL INCOME TAXATION AND TAX COMPETITION

The increased integration of the world capital market implies that the supply
of capital becomes more elastic and therefore potentially a less efficient base
for taxation. It is thus possible that taxing capital income is highly desirable
in a closed economy and then becomes difficult in an open economy. This
threat of a vanishing tax on capital income has lead some countries to call for
some type of cooperation, including the idea of a minimum withholding tax
on capital income tax.

6 Brett (2007), Cremer et al. (2007a), and Kleven et al. (2007).
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8. IMPLICATION FOR THE TAX TREATMENT
OF CAPITAL INCOME

Some of the points just raised have admittedly little bearing on the gist of BD’s
chapter, namely the taxation of capital income relative to that of earnings.

One clearly sees the implications of tax competition on capital income
taxation. One also understands that introducing additional characteristics
such as discount rates or longevity in the optimal tax model can lead to
taxing capital income. Finally, the case of myopia and prodigality has clear
implication as to the treatment of capital income.

What about the issue of equal opportunities? Let us use the two-period
model of optimal income and consumption taxation with two unobservable
characteristics: ability and wealth endowment. Assume that wealth endow-
ment can result from either pure luck—unexpected bequest—or assistance
to an ailing parent—exchange bequest. According to Roemer’s view that there
should not be redistribution for characteristics the individuals are responsible
for, one can expect the case for capital income taxation to be stronger when
bequests are accidental than when they result from family solidarity.

Concerning the taxation of couples, there exists no work addressing the
issue of the relative effect of joint versus separate filing on capital income
taxation.

APPENDIX

Note on introducing additional features
in the optimal income tax

To illustrate the issue at hand, we start with the following two period utility:

u(c, d, �) = u1(c, �) + ßu2(d)

where c and d are first- and second-period consumption, � is labour in the first-
period, ß is a discount factor (reflecting either time preference or survival probability
or both) and u, u1, and u2 are utility functions with standard properties.

In a laissez-faire economy, the individual faces the following budget constraint:

ω + w� = c + d/R

where R is an interest factor, ω is an initial endowment and w, the wage rate or the
ability level.
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Assume that individuals only differ in their ability. Assume further that the gov-
ernment just observes earnings y = w� and neither w or �. For the time being ω = 0.

We want to know what would be the tax system that could lead to maximizing the
sum of the utilities of a population with different wage rates. In the case of two types,
we have:

∑

i=1,2

ni [u (ci, di, �i) − μ (ci + di/R − wi�i)]

where ni is the relative number of individuals with ability i, μ is the Lagrangian mul-
tiplier, and the optimal package (ci, di, �i) is subject to the self-selection constraint:

u

(

c2, d2,
y2

w2

)

� u

(

c1, d1,
y1

w2

)

given that we assume w2 > w1.
The results of this standard problem are well known: an optimal income taxation

with zero marginal tax on y2, and no indirect taxation, here a tax on savings, if there
is weak separability between (ci, di) and (�i). The first result is attributed to Mirrlees
(1971) and the second to Atkinson and Stiglitz (1976). In what follows we assume
weak separability.

We now modify this setting by introducing some additional features. We consider
three that are mutually exclusive by assumption:

(A) differential endowments ωi,

(B) differential discount factors ßi,

(C) the population can be divided according to a neutral and exogenous charac-
teristic that provides information on the relative number of types. By neutral
we mean that the characteristic has no negative connotation (unlike, say, skin
colour). By exogenous we mean that it cannot be changed (e.g. weight).

Another distinction one has to consider is the observability of these three features.
They can be freely observable, observable at some cost, with or without errors and
they are not at all observable. To keep things simple, we consider the two extreme
cases: perfect observability or no observability. Table A1 summarizes our six cases.

The questions we want to address for each of these cases are, (i) how the intro-
duction of this additional feature affects the progressivity of income taxation, (ii)

Table A1. Additional features

Observable Not observable

Endowment A1 A2
Discount factor B1 B2
Tag C1 C2
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whether it has an implication for the Atkinson–Stiglitz proposition, which in this
particular setting means zero taxation on capital income.

A1. If one observes those initial endowments, the obvious first step is to redistrib-
ute them equally. In addition, if there is any correlation between ω and w, in other
words if, for example, individuals with higher endowment tend to be more skilled
than those with lower endowment, we go to case C1 with observable tags.

A2. If one does not observe ω but only knows its distribution and its correlation
with w, we have the problem dealt with by Cremer et al. (2001) and Boadway et al.
(2000). The gist of these papers is that there is a good case for capital income taxation,
if the correlation is positive.

B1. There is a big difference between differential endowments and different dis-
count factors (longevity or time preference). In the latter case we deal with different
utilities and summing them is questionable. In addition, if one judges that the feature
at hand is endogenous—the individual is responsible for it—one might be reluctant
to take it into account in the objective function.

If these considerations are kept aside, if the discount factor ß is unrelated to w,
there will be some redistribution from those with a lower discount factor to those
with a higher discount factor. The Atkinson–Stiglitz proposition will hold. If there is
any correlation between ß and w, we have a tagging problem as in C1.

B2. When ß is not observable but is (e.g. positively) correlated with w, the AS
proposition does not hold and one expects some taxation of saving on type 1’s
individuals. Such a taxation relaxes the self-selection constraint preventing type 2’s
individuals to mimic type 1’s individuals.

C1. This is the problem studied by Boadway and Pestieau (2006). It appears clearly
that using tags in optimal income taxation is always desirable (provided that the tag
is correlated with utility), but generates horizontal inequity. Furthermore, there is
more progressivity in the group with a higher proportion of skilled workers than in
the group with a lower proportion of skilled workers. The AS proposition holds.

C2. When the ‘tags’ are not observable, tagging cannot help. We then have a unique
tax schedule and the AS proposition holds.
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