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The setting of income tax rates and the generosity and structure of income support
programmes generate substantial controversy among policy-makers and economists.
At the centre is a trade-off between the goals of equity and efficiency: governments
want to transfer resources from the rich to the poor; on the other hand, such transfers
reduce people’s incentive to work.

The key insight from the standard “optimal income tax model” developed by
James Mirrlees is that marginal rates of tax and benefit withdrawal should be higher
when people’s choices of how much to work are relatively unresponsive to them and
when the government is relatively keen to redistribute resources from rich to poor.
Furthermore, the government should apply high marginal rates at points in the
earnings distribution-where there are few.taxpayers relative to the number of
taxpayers who have garnings exceedingsthis amount. Using data on the UK earnings
distribution, we-show that the optimahstructure of marginal rates in this simplified
model has a.U*shaped pattern, with-high marginal rates imposed on high and low
earners andfower marginal ratesyon those jn the middle. We show how this structure
changeS.as-both the assumed, responsiyveness of hours of work and the government's
assymed’preferences forfredistribution vary.

The way that indomes have responded to the large changes in top marginal tax rates
over the past 4Q-yedrs suggests that if the richest 1% see a 1% fall in the proportion of
each additionabpound‘of garnings that is left after tax, then the income they report
will rise by less than-half that - only 0.46%. Although a tentative estimate, this
suggests.that the’gévernment would maximise the revenue it collects by imposing an
overalbmarginalkrate on the highest earners of 56.6%, very close to the 53.0?%
cuerently eharged in the UK (including income tax, national insurance contributions
and indireet taxes). So there does not seem a powerful case for increasing the income
tax rate on the very highest earners, even on redistributive grounds — it would not
generate much if any extra revenue to transfer to the less well off.

When the optimal tax model is enriched by allowing individuals to respond to taxes
and transfers by deciding whether or not to work, as well as how hard, then the
optimal structure of marginal rates changes dramatically. In particular, when the
decision whether to work becomes relatively more important to the decision about
how much to work, then marginal rates and the proportion of gross income taken in
tax and withdrawn benefits when people enter work should be set low (and perhaps
even negative) for potential low earners rather than set high as the standard model
suggests. We also discuss how the design of taxes and benefits affecting an individual
should be affected by the presence of a co-resident partner or dependent children,
although it is difficult to reach definitive conclusions. We argue that the practical
operation of benefits and tax credits for low-income families is important and that
they would be of greatest help to beneficiaries if they were assessed over short periods
and paid promptly without retrospective adjustment.

These insights from optimal tax theory are contrasted with the work incentives
inherent in the current UK tax and transfer system. Four key deficiencies are
identified:

1. The amount of gross income taken in tax and withdrawn benefits when people enter
work at low earnings is too high: for most groups it is close to 100% before
individuals are entitled to the working tax credit, and they remain high even with it.



2. The marginal rate of 73.4% that many low to moderate earners face when having
tax credits withdrawn is likely to be above the optimum rate even if people’s decision
to work a little harder is relatively unresponsive.

3. Housing Benefit, the main means-tested programme though which the government
helps people on relatively low incomes with their housing costs has an extremely high
withdrawal rate. This exacerbates the problem of undesirably high marginal rates. It is
also hard to administer and is not claimed by many working families entitled to it.

4. While the system for administering income tax and payroll tax in the UK is simple
and efficient, tax credits, housing benefit and council tax benefit are all burdensome
to claim, relatively expensive for the government to administer, and prone to
significant fraud and error.

Given this diagnesis, we suggest a set.of changes to the existing tax and transfer
structure that ceuld-be made immediately basedyon the lessons from our analysis. Our
package of “immediate reforms'_ imvolves:

e {Increasing the amauntypeoplercan earn before they have means-tested benefits
withdrawn. Thissweuld inerease the financial gain to entering work at low
earnings;

e Increasing-the'amount that second earners can earn before a family’s tax
credits.are withdrawn. This would improve the financial incentive for a second
earnentoyenter work, especially if they have children;

e _Reéducing the-kate at which child and working tax credits are withdrawn with
every extra'pound earned;

e\, “Targeting increases in working tax credit on groups other than lone parents.

This would cost around £9 billion per year. If it had to be financed from within the
income tax and benefit system, the money could be raised by cutting child benefit
and/or increasing the basic rate of income tax. Neither would undo the objectives of
the reform package to improve work incentives, although both would pose big
political challenges.

We also suggest a more radical and comprehensive plan for reforming the UK
household tax and transfer system that attempts to deal not only with these work
incentive issues, but also the administrative failings that we identify. Our plan
replaces the existing piece-meal transfer programmes for low-income families
(income support, working and child tax credits, housing benefit and council tax
benefit) with a single Integrated Family Support (IFS) programme which provides
stronger and simpler incentives for work at the bottom, reduces compliance costs for
families, and is means-tested by employers’ withholding from earnings in the same
way as National Insurance contributions. We show how, after including an assessment
of the behavioural responses, the IFS manages to redistribute more income with
minimal impact on total earnings and total net tax revenue, by targeting net tax cuts
where incentives to work are currently at their weakest.



1 Summary and key findings

The setting of income tax rates and the generosity and structure of income support programmes
generate substantial controversy among policy-makers and economists. At the centre is a trade-
off between the goals of equity and efficiency: governments want to transfer resources from
the rich to the poor; on the other hand, such transfers reduce people’s incentive to work.

The key insight from the standard “optimal income tax model” developed by James Mir-
rlees is that marginal rates of tax and benefit withdrawal should be higher when people’s
choices of how much _towwork are relativelyunresponsive to them and when the government
is relatively keento redistribute resofirces frommrich to poor. Furthermore, the government
should apply.high marginal rates at*point§ in~the earnings distribution where there are few
taxpayerselative to the numbenof taxpdyers who have earnings exceeding this amount. Using
datasonfthe UK earnings, distribution/we show that the optimal structure of marginal rates
in this simplified modelhas a W-shaped pattern, with high marginal rates imposed on high
and low earners anddowermarginal rates on those in the middle. We show how this structure
changes as béth'the assuimed responsiveness of hours of work and the government’s assumed
prefereneesvfor redistribution vary.

The/way that incomes have responded to the large changes in top marginal tax rates
over the pash 40 years suggests that if the richest 1% see a 1% fall in the proportion of each
additional pound of earnings that is left after tax, then the income they report will rise by less
than half that - only 0.46%. Although a tentative estimate, this suggests that the government
would maximise the revenue it collects by imposing an overall marginal rate on the highest
earners of 56.6%, very close to the 53.07% currently charged in the UK (including income tax,
national insurance contributions and indirect taxes). So there does not seem a powerful case
for increasing the income tax rate on the very highest earners, even on redistributive grounds
— it would not generate much if any extra revenue to transfer to the less well off.

When the optimal tax model is enriched by allowing individuals to respond to taxes and
benefits by deciding whether or not to work, as well as how hard, then the optimal structure
of marginal rates changes dramatically. In particular, when the decision whether to work
becomes relatively more important to the decision about how much to work, then marginal

rates and the proportion of gross income taken in tax and withdrawn benefits when people



enter work should be set low (and perhaps even negative) for potential low earners rather than
set high as the standard model suggests. We also discuss how the design of taxes and benefits
affecting an individual should be affected by the presence of a co-resident partner or dependent
children, although it is difficult to reach definitive conclusions. We argue that the practical
operation of benefits and tax credits for low-income families is important and that they would
be of greatest help to beneficiaries if they were assessed over short periods and paid promptly
without retrospective adjustment.

These insights from,gptimal tax theory afe, eontrasted with the work incentives inherent

in the current UK tdx and benefit system.(Four key deficiencies are identified:

1. The amount of gross income taken in)tax and withdrawn benefits when people enter
work At Tow earnings isstoe high: Jdor*most groups it is close to 100% before individuals

are, entitled to the working tax ‘eredit, and they remain high even with it.

2. The marginaltate of 349 that many low to moderate earners face when having tax
credits withdpawn is likely to be above the optimum rate even if people’s decision to

work\a \little Harder’is relatively unresponsive.

3. \Heusing\Benefit, the main means-tested programme though which the government helps
peopledon relatively low incomes with their housing costs has an extremely high with-
drawal rate. This exacerbates the problem of undesirably high marginal rates. It is also

hard to administer and is not claimed by many working families entitled to it.

4. While the system for administering income tax and national insurance contributions in
the UK is simple and efficient, tax credits, housing benefit and council tax benefit are all
burdensome to claim, relatively expensive for the government to administer, and prone

to significant fraud and error.

Given this diagnosis, we suggest a set of changes to the existing tax and benefit structure
that could be made immediately based on the lessons from our analysis. Our package of

”immediate reforms” involves:

e Increasing the amount people can earn before they have means-tested benefits withdrawn.

This would increase the financial gain to entering work at low earnings;



e Increasing the amount that second earners can earn before a family’s tax credits are
withdrawn. This would improve the financial incentive for a second earner to enter

work, especially if they have children;

e Reducing the rate at which child and working tax credits are withdrawn with every extra

pound earned;

e Targeting increases in working tax credit on groups other than lone parents.

This would cost arourd £9 billion per year™ If it had to be financed from within the income
tax and benefit syStem? the money catildpe raised by cutting child benefit and/or increasing
the basic rate(of,income tax. Néither worldsuindo the objectives of the reform package to
improve wWork-incentives, althetigh both would pose big political challenges.

Wedllso suggest a moresadical and comprehensive plan for reforming the UK household tax
and benefit system that attempts to deal not only with these work incentive issues, but also the
administrative failings thatywesidentify. Our plan replaces the existing piece-meal benefits for
low-income famnilies (ineome support, working and child tax credits, housing benefit and council
tax benefit), with a Sitigle Integrated Family Support (IFS) programme which provides stronger
and sifupler imcentives for work at the bottom, reduces compliance costs for families, and is
means-testedhby employers’ withholding from earnings in the same way as National Insurance
contributions. We show how, after including an assessment of the behavioural responses, the
IFS manages to redistribute more income with minimal impact on total earnings and total net

tax revenue, by targeting net tax cuts where incentives to work are currently at their weakest.

2 Introduction

The setting of income tax rates, and the generosity and structure of income support (or trans-
fer) programmes generate substantial controversy among policy-makers and economists. At
the centre is an equity-efficiency trade-off. On the one hand, governments value redistribution,
and so want to transfer resources from the rich to the poor, usually by taxing the incomes of
the rich and subsidising the incomes of the poor. On the other hand, this redistribution is
generally costly in terms of economic efficiency because of the disincentive effects of taxes and

transfers (we explain this in more detail in section 3). The costs arise for two reasons : first,



raising income taxes may weaken the labour supply and entrepreneurship incentives of middle
and high income individuals who face the taxes. Second, income transfer programmes may
weaken the labour supply incentives of their recipients. These two responses can substantially
raise the cost of improving the living standards of low income families.

The goal of this chapter is to provide an overview of the way economists think about the
design of taxes and benefits affecting households, and to apply the lessons from this literature
to the design of the UK tax and benefit system.

In economics research, the problem of designing taxes and benefits is tackled in two steps.
The first step is a pdsitive analysis, whete €conomists develop models of individual behaviour
to understand howundividuals’ work deeisiong xespond to taxes and benefits. The central part
of the posititve-aralysis is the enipirical estimation of models of individual behaviour, and there
is a very)brdad literature tlrat“tries te estimate the size of the behavioral responses to taxes
and benefits.!

The second step S the normative analysis, or optimal policy analysis. Using models de-
veloped in the«posibive analysis, the normative analysis investigates what structure and size
of the tax\dnd”benefit(system would best meet a given set of policy goals; following Mirrlees
(1971, 'economists ‘eall this line of research “optimal tax theory”. Despite its name, optimal
tax theoryeeoncerns itself just as much with the design of benefits as it does the setting of
income tax rates: one of the key concepts of optimal tax theory is that of a net tax function,
whereby people with high incomes pay some of that income in positive taxes to the govern-
ment, and people with a low income receive money from the government (by paying negative
taxes); no conceptual distinction is made between net recipients from and net contributors to
the state’s finances.?

At its heart, optimal tax theory says that the two desirable features of a tax and benefit
system are that it be fair, and that it minimise disincentive effects.®> But the problem of
having two desirable features is that one has to know how much weight to give to each. For

example, a poll tax (under which all individuals have to pay the same level of tax) might have

!The way that these models are estimated, and the key insights, are summarised in Meghir and Phillips,
this volume.

20ne difference between the tax system and the transfer system is that the former is usually cheaper to
administer, and these distinctions can be reflected in more complicated optimal tax models.

3More complicated models can allow for other desirable features: one might be that a tax and transfer
system is cheap to administer; Shaw et al, this volume, consider how this alters optimal tax models.



no disincentive effects, but is rather unfair to those on low incomes. As Heady (1993, pl7)
says, “the approach of the optimal tax literature is to use economic analysis to combine these
criteria into one”. It does this by saying that the objective of the government when designing
the tax and benefit system should be to maximise social welfare (subject to a need to raise a
certain amount of revenue). Precisely how social welfare is expressed is not relevant at this
stage, but the idea is that it reflects in a single index (or number) the desire both to have the
economy as large as possible (because this directly increases people’s well-being) but also to
have the income distributédhas equally as posSible. The expression for social welfare precisely
quantifies the trade-o6ff bétween these two ‘désiderata: returning to the previous example of an
economy with onlyaspoll-tax, replaging-that with.an income tax which raised the same amount
of money wdéuldgive a more equal distribution’of income, but - if there any disincentive effects
to taxatipnv a smaller economy:

Tle normative analysisss crucial for policy-making because it shows how taxes and benefits
should be designed~iuorden te~best attain the goals of the policy-maker. In particular, the
normative analysis’ allows one to assess separately how changes in the redistributive criterion
of the govéfnmient, ard)ehanges in the size of the behavioural responses to taxes and transfers,
affect/the ‘optimal, tax and benefit programme. Conversely, the normative analysis makes it
explicit that.ene cannot hope to say how best to design taxes and transfers without both
knowing how individuals will respond, and without specifying what one is trying to achieve
overall. Often, these two elements are confused in policy debates: right-of-centre policy-makers
rarely state explicitly that they have little taste for redistribution, but instead justify their
lack of taste for redistribution because they believe that the adverse behavioural responses to
high taxes or generous benefits are large. Conversely, left-of-centre policy-makers emphasize
the redistributive virtues of benefits and assume that adverse behavioural responses to these
and the high tax rates needed to fund them are negligible.

We provide this overview as follows: section 3 introduces the standard optimal tax model
developed in Mirrlees (1971). This shows directly how the the optimal tax and benefit system
is determined by both the social welfare criterion used by the government and the size of
behavioural responses to taxation. Despite the simplifications inherent in the model, we can
use it to analyse the optimal tax rate that should apply to top incomes, where we present new,

albeit tentative, evidence on the response of top incomes to the large changes in top marginal



tax rates that have taken place in the UK over the last 40 years. Section 4 extends the
optimal tax model to allow for labour supply participation effects, and shows that allowing for
such responses can drastically change the optimal tax system affecting low income individuals:
instead of traditional welfare programmes with high withdrawal rates, large in-work benefits
such as Working Tax Credit in the UK or the Earned Income Tax Credit from the US, which
can have very low or negative withdrawal rates, can be optimal.* We also discuss the issue of
migration and tax design, which can be dealt with in optimal tax models in a similar manner
to the issue of labour market participation. Throughout Sections 3 and 4, we make use of the
summary of the litetature on the behanioiral response to taxation provided in Meghir and
Phillips, this volume:

In Section~57 we analyze a ‘set of additional issues relevant to the design of the tax and
benefit/Systém affecting households. ~First, we discuss how the family should be taxed: the
models considered in sectiens 3 and 4 abstract from family issues, but a majority of adults
in reality live in ceuples, and~so can be assumed to pool income to some extent. We also
discuss how thé presence of/children should be reflected in the optimal tax design. Lastly,
we discuss@drinistrative and operational issues concerning benefits.® Section 6 describes
how thenmain eléments of the current UK personal tax and benefit system affect incentives
to work and.@arn more and, in Section 7, we provide a critique of the UK tax and benefit
system, and set out the direction of reform suggested by the insights from optimal tax theory,
and the latest evidence on the behavioural response to taxation. To crystallise ideas, we
propose specific changes that could be implemented in the short-run. But most optimal tax
theory uses simplified models which leave aside a number of important practical issues such
as administrative burden for the government and employers, and ease of use for families.
Those issues have always been important in practice, and the recent “behavioral economics”
literature is starting to incorporate them in the analysis. Therefore, we go further and propose
a longer-term reform that builds on the short-run changes to incentives by addressing the main
practical issues with the current benefits in the UK. Our plan replaces the piece-meal benefits

for low-income families (income support, working and child tax credits, housing benefit and

4To anticipate our discussion in section 5, the WTC can lead to negative PTRs, but not negative METRs,
whereas the EITC can lead to negative METRs as well.

5Shaw et al, this volume, discusses administrative and operational issues affecting tax design.

5A number of those issues are discussed in more detail in the chapter by Shaw et al, this volume.



council tax benefit) into a single Integrated Family Support programme which provides stronger
and simpler incentives for work at the bottom, reduces compliance costs for families, and is
provided “as-you-earn” and administered in the same way as social contributions through the
PAYE withholding system.We show how this can be done in a revenue-neutral fashion, and

estimate the behavioural responses to such a reform.

3 The standard optimal income tax model with intensive re-
sponses

This section present§ the standard model éf'optimal income tax, based on Mirrlees (1971), in
which individuals‘respond to the tak and berefit-system by choosing only how much to work.

We then give-two applications. 6f the model 6 the UK:

o {ixgt;"we can derive an expression)or the optimal top marginal tax rate (ie, the marginal
tax rate facing tlie highest¢income individuals), and we go on to calculate this using new,
albeit tentative) evidensgon the responsiveness of top incomes in the UK to changes in

top marginal tax.rates over the last 40 years.

e second, we gimlate the entire optimal tax system for the UK given some various highly
sitplifying“assumptions in order to show how the optimal tax system is determined by
both the social welfare criterion used by the government, and the size of behavioural

responses to taxation.

Before that, though, section 3.1 sets out some of the key terms which will occur throught

this chapter.

3.1 Key concepts
3.1.1 The budget constraint, PTRs and METRs

A useful tool to investigate the disincentive effects of taxes and transfers is the budget con-
straint.” This shows the relationship between gross earnings (or hours of work) and net income
after taxes and transfers, and an example is given in Figure 1A (the example is for a lone par-
ent with 2 children, and we discuss this Figure in more detail and look at other family types

in section 6).

"This draws on chapter 2 of Adam et al (2006).



The budget constraint contains all the information we need to know about how taxes and
transfers affect financial incentives to work, but in this chapter we frequently refer to some

summary measures of work incentives:

e the participation tax rate (PTR) is defined as 1 minus the financial gain to work as
a proportion of gross earnings. It measures how the tax and benefit system affect the
financial gain to work. If someone who did not work had an income from a benefit
programme of £60 a week, and would earn £250 in gross earnings, but pay £40 of that
in income tax if-théy were to work, then'the PTR is given by 1 - (210-60)/250, or 40%.
The higher the,mumber, the motré\tite tax and benefit system reduces the financial gain
to work.“AOPTR in excess of I\ireansfthé-individual would be worse off in work then not
workifig; a PTR equal 0" "means™titat there is no financial reward to work; a PTR of
7€v0 means that the fitancialréward to work is equal to gross earnings; negative PTRs

are possible wherebenefits\are conditional on being in work or having positive earnings.

e the marginal effective/tax rate (METR) measures how much of a small rise in gross
earniigsis lo§t'tor payments of tax and reduced entitlements to benefits. It is equal
tothie slopg.of the budget constraint at any particular point. The higher the number,
the mere the tax and benefit system reduces the gain to earning a bit more: a METR
in excess of 1 means that an individual would be worse off if they earned a bit more;
a METR of 1 means that an individual would be unaffected by any small change in
earnings; a METR of zero means that the individual is keeping all of any small rise
in earnings; and a negative METR means that an individual’s net income increases by
more than a small change in earnings (this can arise where benefits act as a proportional
subsidy on earnings, such as the phase-in portion of the earned income tax credit in the

Us).

e [t is sometimes more useful to consider the net-of-tax rate, or one minus the METR: this

measures how much work pays at the margin.

Figure 1B shows how the schedule of PTRs and METRs for the example budget constraint

in Figure 1A; we discuss the particular features of this budget constraint in section 6.



3.1.2 Labour supply responses to taxation

Fconomists think about the disincentive effects of the tax and benefit system using a labour
supply model.®A basic labour supply model assumes that, when deciding whether and how
much to work, people trade off the financial reward to working (plus any intrinsic benefits
from working) with the loss of leisure time (by "work” we mean ”participate in the labour
market”, rather than doing unpaid work at home or elsewhere).

As we discussed above, taxes and transfers affect labour supply because they alter the finan-
cial reward to working£both by making the(itet wage lower than the gross wage (most taxes,
some transfers) apd\by reducing the financial .gain from working compared to not working
(most transfers).. Economists usually_distinguish between two ways that financial considera-

tions affeef Jabour supply:’

15¢he impact of the METR on labour supply is called the substitution effect, as increasing
the METR (theveby reduging the net-of-tax rate) may lead individuals to work less,
or to subgtititte somelJeisure for work. Economists often measure this effect using the
elasti¢ity”’of earhiings with respect to the net-of-tax rate: this measures the percentage

inerease in €arnings following a one percent increase in the net-of-tax rate (see Box 1).

2. In addifion, taxes and transfers may also affect labour supply through income effects:
higher taxes or cuts in benefits reduce the income available to individuals, and so may
induce individuals to work more in order to increase their standard of living. Equally,
lower taxes or more generous benefits increase income, and hence may induce individuals
to work less. Because the derivation of optimal income tax models is much simpler when
there are no income effects (Diamond, 1998 and Saez, 2001), we will assume no income
effects in the analysis below, and discuss later informally how the main results change

when there are income effects.

8See Meghir and Phillips, this volume, and references therein, for more detail.
9Meghir and Phillips, this volume, shows the different impacts graphically.



Box 1. The elasticity of earnings

We denote the marginal effective tax rate by 7 so that the net-of-tax rate is
given by 1 — 7. The elasticity of earnings z with respect to the net-of-tax rate
1 — 7 is defined as:

1-7 0z
z O(1l—71)

This elasticity e is always positive. The higher is e, the more responsive are
earnings to the net-of-tax rate.

To give an example of its use, if e is 0.2, and the net of tax rate changes from
20% to 25% (iehe METR falls from{80% to 75%), then earnings will rise by

0.2 % 2500% = 57\If the net of tax rébechanges from 80% to 75% (ie the METR

rise from 20%,t6 25%), then edrnings wilhfall by 0.2 x 850(@ =1.25%

e =

3.2 Thé Mirrlees model

In the)Mirrlees model of ©ptimal taxes, the government is trying to design a tax and benefit
system that will maximise sociahwelfare and raise a given amount of revenue. Mirrlees (1971)
allowed the tax andbenefit)system to be non-linear, which means that METRs at a particular
point of the earnings distribution can be set to any value without altering METRs at other
points. Fhe modehassumes that people vary in their earnings potential (or what they would
earn ifthere fwere no taxes or transfers), and that everyone always works, but chooses how
much effort to supply ("effort” can be thought of as hours of work, with a given hourly wage
for each individual, but there are other interpretations, as we discuss later).

Before discussing how this model can be used to determine the optimal METR at any point
in the income distribution, we first show how it can be used to derive the optimal METR for

high-income individuals, a simpler task.
e The optimal top marginal tax rate

To determine the optimal top METR, we will consider the different ways in which a small
increase in the top METR affects social welfare. Some of these effects will be positive, and
others negative, but at the optimum they must be exactly offsetting, so that no small change
in the tax rate can better achieve the goals of the government.

We assume that this top METR, applies to earnings above a given level, and we will refer

10



to this level as the top bracket.'® There are three impacts on social welfare:

1. With no behavioural response, increasing the top METR will increase government rev-
enue. This is the mechanical effect on tax revenue, and this is a benefit to society, as the

revenue can be used for government spending or higher transfers.

2. However, increasing the top METR may also induce top bracket taxpayers to reduce
their earnings (but not below the top bracket, because the budget constraint has not
changed below this poeint) because of Alie *substitution effect described above. This is
known as the (behavioural response Qi tax revenue, and it is a cost to society as tax

revenues wilkfall.

3. Findlly, <ny increase inyhe top MEIR will reduce the welfare of top bracket taxpayers.
THis"is the welfare étfect, and\it is a loss to society. How large is this loss depends
on the redistributiye tastés of the government: if the government values redistribution,
then, for ineemes ahoye'w certain level, it will consider that the marginal value of income
for top-Hracket taxapayers is small relative to the average person in the economy. In the

limity\the welfare effect will be negligible relative to the mechanical effect on tax revenue.

An optimal top METR is one where the marginal costs and benefits of increasing it further
are balanced. If the welfare effect is negligible, then the government should increase the top
METR up to the point where the mechanical increase in tax revenue is equal to the loss in
tax revenue from the behavioral response. This effectively amounts to setting the top METR
so as to maximize the tax revenue collected from top bracket taxpayers; this can therefore be
considered as an upper bound to the top METR above which no government should ever go.!!

A precise formula for this optimum top METR is provided in Box 2. The more responsive
are earnings to the net-of-tax rate, and the thinner is the income distribution at the top (we
formalise this concept in Box 4), then the lower should be the top METR. Later in this section

3.2, we provide estimates for both these parameters for the UK.

10 A5 already noted, the current top rate of income tax in the UK is 40% and applies to annual earnings
greater than £41,435 (in 2008-9). When including National Insurance contributions, the marginal effective tax
rate is 47.7% on top earnings.

1Tt is straightforward to extend the theory to the case where the government has less redistributive tastes
and hence the welfare effect is not negligible. See e.g. Saez (2001) .
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Box 2. Determining the top rate of income tax

Here we present the optimal marginal tax rate 7 for high earners that maximizes
tax revenue. We denote by z the average income reported by taxpayers in the
top bracket (incomes above z). By balancing the mechanical and behavioural
effects, the optimal rate 7" can be shown to be given by:

B 1
C14a-e

7_*

where a denotes the ratio z/(z — z) and is a measure of the thinness of the top
of the income distribution. The optimal rate is decreasing in both the elasticity
e and the shapearameter a. See Appendix for derivation.

¢ Optimal marginal tax schedule

Usinga similar technique toiow we’dexived the optimal METR, in the top bracket, we can
also deriverthe optimal METR' at anyi point of the income distribution. As before, the optimal
METR at any point ig set so ag to balance the costs and benefits from changing the METR
by a very small amiount.

As beforeqan iiicreage in the METR over a very small band of income has three effects on

governmenttax rec@ipts and welfare:

1. First, the reform increases taxes paid by every taxpayer with incomes above the small

band (the mechanical effect).

2. Second, the rise in the METR will reduce earnings for taxpayers in the very small band

through the substitution effect, and so generates a loss in tax revenue.

3. Third, the extra taxes paid by every taxpayer with incomes above the small band gen-
erates a welfare cost whose size will depend upon the extent to which the government

values redistribution.

For an optimal METR, these effects must exactly offset, so that no change in the tax
schedule can increase social welfare. An exact expression is presented in Box 3.
The key differences with this analysis and that in the previous section that looks at the

optimal top rate are:

e changing the METR at any point affects not just those facing that METR, but also all

those with higher earnings
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e the welfare cost of extra taxes paid is no longer negligible.

Box 3. Determining the optimal marginal tax schedule

We assume that the government imposes a tax schedule T'(z) that depends on
earnings z. As shown in Figure 1A and 1B, the slope of this schedule, T"(z),
gives the METR when earnings are z. Let H(z) denote the the fraction of tax-
payers with income less than z (ie cumulative distribution of individuals), and
let h(z) denote the density of taxpayers. The optimal tax system is character-
ized by a grant to those with no earnings (equal to —7'(0)) combined with a
schedule of marginal tax rates T”(z) which define first how the grant should be
reduced as earnings crease, and then how additional earnings should be taxed
once the grant=has been fully tapefed away. The government’s preferences for
redistributjensare given by G(=) ‘whichan¢asures the social marginal value of
consumptionsfor individuals(with earfiings above z (this should be decreasing
in z if thé government yalues redistribution). The optimal marginal tax rate
T'(z) i¥'set so as to balanee costs and benefits at the margin, and is given by
the f6llowing formulg’
!/
ol LG o)
z) e zh(z)

The eoptimal tax rate 77(z) is decreasing with the elasticity e, and decreasing
in G(£hand inereasing in the income distribution ratio (1 — H(z))/(zh(z))
which )measure§/the thinness of the earnings distribution. See Appendix for
more details

The foffmila in Box 3 shows how the optimal METR depends upon the size of the be-
havioural response to taxation, the government’s preferences for redistribution and the under-

lying shape of the (potential) earnings distribution. In particular, METRs should be higher:

e the less responsive are individuals to the net-of-tax rate
e the more value is placed on redistribution

e at points in the earnings distribution where the number of individuals is small relative
to the number of taxpayers with earnings exceeding this amount (this is because the
revenue gained from increasing METRs at a given earnings level will be proportional to
the number of individuals who have earnings greater than this level; the precise way that

we summarise this shape of the income distribution is discussed in Box 4).
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Box 4. Summarising the shape of the income distribution

The shape of the income distribution is an important determinant of the optimal
structure of METRs. We summarise this shape by the income distribution ratio:

1—H(z)
zh(2)

which appeared in the optimal taxation formula presented in Box 3 (where we
say that is measured the thinness of the income distribution). The optimal
formula shows that the government should apply high marginal tax rates at
levels where the density of tax payers, measured by h(z , is low compared to the
number of taxpayérs with higher incéme, measured by 1 — H(z).

To anticipate the/discussion in seetioh’3, it~is, worth noting that negative METRs are never
optimal: if the METR were negative'in seme|range, then increasing it a little bit in that range
would raisé reévenue (and lowenthe earninigs of taxpayers in that range), but the behavioural
respomse’ (which would\béwto work,less) would also be to raise revenue, because the marginal
tax rate is megative (nythat r@nge. Therefore, this small tax reform would unambiguously
increase social welfare.

Saez (2001) showshow the analysis changes when income effects are introduced. Income
effectg encouragewerk for middle and upper income earners because taxes reduce disposable
incomé] but_ineome effects discourage work for low-income earners, because transfers increase
disposable income. Hence income effects make taxing less costly, but make transfers more
costly. Therefore, holding other things constant, income effects lead to higher METRs at the
upper end, allowing the government to redistribute more, but make redistribution at the low
end more costly, and so the net effect on the level of transfers is ambiguous. If income effects
are concentrated at the bottom, then they are likely to reduce the size of the optimal transfers
at the bottom. If income effects are spread evenly throughout the distribution, then numerical
simulations by Saez (2001) show that income effects allow the government to increase the level

of transfers paid for by higher METRs across the distribution.

3.3 Empirical evidence on intensive elasticities, and applications to the UK

This section presents two applications of the results shown earlier to the UK tax system. We
first derive the optimal top METR, using new, albeit tentative, evidence on the responsiveness

of top incomes in the UK to changes in tax rates, based on the response of top incomes
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to the large changes in METRs applying to top incomes that have taken place in the UK
over the last 40 years. We then derive the entire optimum tax schedule in the standard
intensive-responsive Mirrlees model, given assumptions for the labour supply elasticity and

the government’s preferences for redistribution.
e Top Incomes and the Optimal Top Tax Rate in the UK

Although there is a large literature analyzing the effects of changes in METRs on reported
incomes using tax returif~data in the US (seenesg., Saez, 2004 for a recent survey; some are
cited in Meghir and Phillips, this volume); ¢hére has been little study of the British case. This
is especially surpriging, given that thelUK experienced a dramatic drop in top METRs. Up to
1978, the top-METR on earnings ‘was 83% 1% Under the Thatcher administrations, the top
rate drepped to 60% in 1979sand therdropped further to 40% in 1988.13

In/this section, we propese a very preliminary analysis of the link between top METRs and
top incomes, using ahd extending’the top income share series constructed by Atkinson (2007).
Those series estimate the share of total personal income accruing to various upper income
groups suelimas’the topdecile (the top 10 percent), or the top percentile (the top 1 percent),
and so théy measre how top incomes evolve relative to the average.'* We have computed the
averagée METRMaced by various upper income groups from 1962 to present (in fact, there are
two METR series, one including income tax and employer and employee national insurance
contributions, and one that also includes the impact of consumption taxes, such as VAT and

excise duties.!®

2The top rate on capital income was even higher and reached the extraordinary level of 98% from 1974 to
1978, although, as we remarked earlier about the top rate on earned income of 83%, very few individuals had
taxable incomes high enough to face this rate.

3Dilnot and Kell (1988) try to analyze this issue, but have only access to a single year of micro-tax returns,
and rely on aggregate numbers for their time-series analysis. More recently, Blow and Preston (2002) have
used micro tax data for 1985 and 1995 to analyze responses to tax rates, but they focus exclusively on the
self-employed, and do not look specifically at top incomes. Atkinson and Leigh (2004) have analyzed the link
between top income shares and the top statutory marginal tax rate in five English speaking countries including
the UK but their study does not estimate effective marginal tax rates and does not focus specifically on the UK
case.

“The definition of income used by Atkinson (2007) (and therefore by us in this section) is close to the broad
income definition used in Gruber and Saez (2002), as it excludes capital gains and certain renumeration in kind.
However, there are some inconsistencies over time: the most important is that the data represents families
before 1990 and individuals after 1990, and we make an adjustment to the pre-1990 data to correct for that (see
online appendix for details). Atkinson (2007, p89) also says that the series omits employees’ superannuation
contributions before 1985, and before 1975-76, the series is net of retirement annuity premiums, alimony and
maintenance payments, and allowable interest payments.

15The consumption tax rate is assumed to be uniform, and estimated using total consumption tax receipts.
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Figure 2A displays the METRs (excluding and including consumption taxes) on earnings
faced by the top 1% (on the left axis), and the top 1% income share (on the right axis) from
1962 to 2003. It shows an increase in the METR from 1962 to 1978 followed by a dramatic
decline in the two key income tax reforms of 1979 and 1988. The top income share series shows
an erosion of the top 1% income share up to 1978, followed by sharp upturn starting exactly
when the top METR was reduced in 1979, suggesting that top income shares did respond
to the lower METR. From a long-term perspective, the top 1% income share doubled from
6% in 1978 to 12.6% in-2008 while the net-of“tax rate (one minus the METR) doubled from
1—-.79 =21% in 1978 t9 1 — .53 = 47% in 2003 (using the rates including consumption taxes).
If all the increase‘in/top incomes (r€lative to(tliesaverage) can be attributed to the reduction
in the METRetHis would impljna Substamtial/elasticity almost equal to one.!

Figate 2B displays the METR and jncome share of the next 4% (income earners between
the 98th and the 99th ‘pereentile).\ 1" contrast to the top 1%, the METR in 1978 is virtually
identical to the curment MEI'R} this illustrates that the Thatcher tax reforms cut the pro-
gressivity of the€ maCome taxAvithin the top 1%, but had relatively small effects on those with
slightly lotwerycontes{ However, the income share of the next 4% also shows a break in 1979:
the imcome sharelis‘roughly constant at around 12% before 1979, and then increases steadily
from 12% te.15% from 1979 to 2003 despite there being little change in the METR.

Two interpretations of this are possible. First, it could be argued that the change in high
incomes was not entirely due to the cuts in the METR, and may have been caused by other
reforms enacted by the Thatcher administration that were favourable to high incomes. In that
case, our previous estimate of 0.93 is biased upward. Second, it is conceivable that income
earners in the next 4% group were also motivated to work harder by the prospect of facing
much lower rates should they succeed in getting promoted and become part of the top 1% in

coming years.!” In that case, if a cut in the METR facing the top 1% stimulated incomes

These and other computations are described in an online appendix. The METR is an average of the METR on
earned and unearned income weighted by the share of earned and unearned income in each group. Our METRs
are also weighted by income within each group, as larger incomes have a proportionately larger contribution to
the total behavioral response of the income group (indeed, in the optimal top tax rate formula (1), one needs
to use the elasticity weighted by income).

6These elasticities are calculated by computing é = (logS1 — log So)/(log(1 — 71) — log(1 — 7)) where
So the top 1% income share before the reform, S; the share before the reform, 79 the marginal tax rate of
the top 1% before the reform, and 7 the rate after the reform.. In this case, the elasticity is estimated as:
log(12.6/6.0)/log((1 — .79)/(1 — .53)) = .93.

"Gentry and Hubbard (2004) have tried to estimate such effects in a model of entrepreneurship with US
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below the top 1%, our estimate of 0.93 would understate the overall on government revenues.

We show more systematically in Table 1 how this data can be used to estimate the elasticity
of broad income with respect to the net-of-tax rate. The first 2 rows of Table 1 focus on the 2
key tax cuts of 1979 and 1988, and compare 1978 with 1981 and 1986 with 1989, respectively'®.
Column (1) estimates the elasticity of top 1% incomes by calculating how the share of income
received by the richest 1% of individuals changes relative to the change in the METR that
this group was subject to. It shows positive, but not very large, elasticities of 0.34 and 0.26.
However, as we discussediabeve, the longer-rufi'perspective suggests higher elasticities. Indeed,
the third and fourth fows'compare years\1962 to 1978 (when METRs for the top 1% increased)
and years 1978 t0n2003 (as we disdussed abgve),)and these comparisons imply substantially
higher elasticities of 0.61 and 0.93. *Finally, th€ bottom row presents the coefficient of a simple
time-seripsWegression of theNncome share of the top 1% on the METR. Rather than just
compdring the changeg\bétween two “different years, this approach uses data over the entire
1978 to 2003 peripdy_and supgests an elasticity of 0.73 (which is statistically significant).
In Column (2){we)again calculate the elasticity estimates of top earners, but we exclude
consumptignytaxes frotir our measure of METR: this hardly changes the elasticity estimates
(becatige\average'consumption tax rates have changed by much less than the marginal rate of
income taxsapplying to top incomes).

The elasticities reported in columns (1) and (2) are unbiased estimates only if, absent the
tax change, the top 1% income share would have remained constant. As we explained above,
this assumption seems contradicted by the fact that the top 5-1% income share increased from
1978 to 2003 in spite of no change in METRs. If we assume that, absent the tax change, the
top 1% share would have increased as much as the top 5-1% share, we can calculate what
is referred to as a difference-in-differences estimate, which is presented in column (3) of the
table.!9 These difference-in-differences (DiD) estimates are smaller for the long-term 1978-2003
comparison, and for the full time-series regression, although they remain substantial at 0.64
and 0.46 respectively. It is conceivable that, absent the tax change, the top 1% share would still

have increased more than the top 5-1% share, perhaps because the Thatcher administration

data.

18We do not use 1990 because of the change from couple to individual tax filing which creates a small
discontinuity in the Atkinson series.

¥Those elasticity estimates are é = (log S1/S§ —log So/55)/(log(1 —71)/(1 — ) —log(1 —70) /(1 —7§)) where
S¢ and 7¢ are the income share and marginal tax rate for the “control group” Top 5-1%.
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implemented other policy changes favorable to top incomes, or because of structural changes

in the labour market and changes in the returns to human capital.

Table 1: Elasticity Estimates for Top Income Earners

Simple Difference Simple Difference DD using
(excluding consumption Top 5-1% as

tax from MTR) control
(1) (2) (3)
1978 vs. 1981 0.34 0.32 0.08
1986 vs. 1989 0.37 0.38 0.41
1978 vs. 1962 0.61 0.63 0.86
2003 vs. 1978 0.93 0.89 0.64
Full, titné-series 0.73 0.69 0.46
regtession (0.13) (0.12) (0.13)

(8.e. in brackets)

The second parameterimformula (1) is a, the measure of the thinness of the income
distribution at, the top. (see Box 4). Figure 3 shows how our measure of the shape of the
income distribution (discussed in Box 4 above) varies with earnings in the UK: the hazard
rationis very ¢high*at the bottom, falls as income increases, and then rises slightly until it
becomes flab\around 0.6, implying a value of a of 1/0.6 = 1.67.

What do these estimates mean for the optimal top rate in the UK? We gave an expression

1

for the optimal top rate in Box 2 of 7 = 7—.With a = 1.67 and an estimate of e = 0.46,

the revenue-maximising top rate is 56.6%, only a little higher than the the actual total top
METR in 2008/9 (around 53% including consumption taxes).?? But we would stress that,
as our estimate of the elasticity is tentative, so is the estimated optimal top rate. Taking
values of the elasticity 1 standard deviation either side of the central estimate gives a range for
the optimal top rate of 50.4% to 64.5%. But our analysis is also consistent with the current
top METR being too high: using the value of the elasticity from the simple difference over
the period 1978 - 2003 would give an optimal top rate of 40.2%, and using the difference-in-
difference estimate of the elasticity from the same period would imply an optimal top rate of

49.4%, slightly lower than the actual top rate. Indeed, both these estimates imply that cuts in

20The revenue-maximising top rate is the optimal top rate if the government places no cost on the top 1%
having less income as a result of the tax rise.
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the METR facing the richest 1% in the UK would actually increase tax revenues (although see

Box 5 for a discussion of the difference between taxable income and broad income elasticities).?!

Box 5. Taxable income and broad income

Note that to estimate the revenue implications of raising the METR that applies
to the top 1% of earners in the UK given all other aspects of the current UK
tax regime, one would want to use a taxable income elasticity (which measures
how income that is subject to income tax changes when the net of tax rate
changes). But the income measure used in our analysis was close to a broad
income measure, #ather than taxable.income (so it includes some sources of
income not subjéct to income tax). Fér'optimal tax design, the the right concept
to use is a brgad)income elasticitys, Becausethe difference between broad income
and taxable income is a funcgion ‘of the tax'system and enforcement efforts, and
therefofe~-depends entirely(on~the chgices made by governments.For the same
reagson? the taxable income €lasticity Us unlikely to be constant across income
tax@egimes. For example, we niight expect the taxable income elasticity to be
kigher in the US, thamin the WK} because there are more opportunities to reduce
taxable income jn the US tax code than in the UK. In the UK, the main ways in
which one camreduce taxable income would be through higher contributions to
private pensions (which/fo some extent represent only deferred taxation because
eventual{ pension {inééme is taxable), and through charitable giving (to which
there-1iay be externalities).

Ehis first-pass‘analysis shows that identifying the elasticity of top incomes, a key ingredient
in the optimabtax rate formulas derived above, is not simple. The evidence is consistent with
significant behavioral responses to top taxpayers to METRs, certainly suggesting that the key
elasticity is not zero. As the formula (1) shows that the upper bound on METRs depends
critically on the level of this elasticity, it would be very valuable to explore this issue in more
detail using the rich UK tax return micro-data (the Survey of Personal Incomes) that have
now become available to researchers. Unfortunately, there has been no large change in METRs
since 1988; and without such a change it is extremely difficult to estimate this elasticity. It is
conceivable that these behavioural responses change over time; see, for example, the discussion
of migration effects below.

Note also that these calculations have only derived the optimal rate for the richest 1% of
the population. For many years, the highest rate of income tax in the UK has applied to a

much greater proportion: in 1991/2, 3.5% of adults paid income tax at the highest rate, and

2Tn 2004/5, the richest 1% of adults, or 470,000 individuals, had incomes in excess of £100,000, with a mean
of £156,000: see Brewer et al (2008).
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this has risen to 6.8% in 2004/5, and almost 8% by 2007/8.22 This means that the conclusions
in this section should not be seen as implying that the existing higher-rate of income tax with
its existing thresholds should be changed: as the section below shows, the optimal METR that
applies to, say, people in the top 6% of income earners but outside the top 1% could be lower

or higher than the optimal METR at the top.
e Simulations of the whole optimal tax system in the UK

Having estimated theoptimal top METRwe, below simulate the whole optimal tax struc-
ture using the Mirrléesymodel set out in‘the previous section, and based on the actual UK
earnings distribution, and various @ssumptigng.about the intensive labour supply elasticity
(full details @re 4 the Appendix). ‘Phe simulations attempt to show the optimal tax schedule
which provides total net taxsévenues.dqual to the current tax system, including revenue from
individual income taxaNICs, and\éonsumption taxes, net of spending on existing transfers
for families with childben or,thes€ with disabilities.?? To focus specifically on income tax, we
have computedtheoptimal income tax schedule when we keep consumption taxes (VAT and
excise taxeg)\at theit ‘girrent level (around 17% on average), which we assume to be constant
as ingomewaries.{ Tthe simulations assume that the tax and benefit system is at an individual
level.

Figure 4A shows the optimal income tax schedule, exclusive of consumption tax, assuming
a constant elasticity of 0.25 and with the government valuing redistribution (we define this
more precisely in Box 6). It shows that for very low levels of earnings, individuals face a
METR of around 70%; the METR then decreases relatively quickly with income, reaching
36% as incomes approach £30,000 per year. As incomes increase further, so too does the
METR, eventually settling at around 64% for incomes above £200,000.24

The U-shape pattern of optimal marginal tax rates is not surprising in light of our theo-
retical discussion: it is driven by the U-shape of the hazard ratio (1 — H)/(zh) (see Box 4; this
describes the thinness of the income distribution), as well as the decreasing shape for 1 —G(z),

the government’s preferences for redistribution, both combined with the assumption that the

228ee HMRC (2007c).

23We assume total transfers are equal to the amount spent on Job Seckers Allowance, income tax credits and
reliefs, child benefit, housing benefit, council tax benefit, and income support.

24These marginal rates will increase once we consider the impact of consumption taxation: for example,
consumption taxes act to effectively raise the marginal rate of high incomes from 64% to 70%.
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elasticity does not vary with earnings.

We now consider how our views regarding the optimal schedule depend on the labour
supply elasticity. Meghir and Phillips (this volume) survey the elasticity of hours worked with
respect to the wage. For men, they say that “although one can start discussing the relative
merits of the approaches taken, existing research will lead to the conclusion that the wage
elasticity is zero.” For women, they conclude that the elasticity of weekly hours worked is
”in the range of approximately 0.0 to 0.3”. Their preferred estimate is a value of 0.13 for all
married women except those.with young childfens(for those with children aged 3-4, the value is
0.37). They also say(that “the results of.adiual labour supply show greater responsiveness to
wages”, probably because variationgintannualhours worked are a combination of participation
responses (whetHer a woman werks-at all inld given week), and intensive responses (changes
in the Jours’worked per wegky).

Budt hours worked are net the ondy™way in which taxable income can respond to tax changes.
For many individuads{the idea“that the hourly wage cannot be affected by the amount of effort
expended by thé individual (ds assumed in the theoretical models in Section 3) is too simplistic;
earnings colilg"resporid)to tax changes through changes in the hourly wage (whether through
bonusesntips, jobvchanges or even by workers on piece rates working faster) as well as hours
worked. Taxable income reported to the revenue authorities, though, is not the same as gross
earnings, and can vary in response to tax changes through changes in the form of compensation,
the response of non-labour income, and changes in the amount of income reported to the tax
authorities, whether through avoidance or evasion. Saez (2002) argues that “elasticities of
earnings with respect to the tax rate [at the bottom end] are ... perhaps around 0.25”, and
that: “there is little consensus about the magnitude of intensive elasticities of earnings for
middle income earners, although this elasticity is likely to be of modest size for middle income
earners and higher for high income earners. Gruber and Saez [2002] summarize this literature
and display empirical estimates between 0.25 and 0.5 for middle and high income earners.” (p.
1057, Saez (2002)), although most of this is focused on the US.

Figure 4A also displays an optimal schedule in the case where individual labour supply
is more responsive to changes in income (an elasticity of 0.5). The figure demonstrates that
this would produce lower METRs across the earnings distribution, falling as low as 20%, with

a top rate of 45% (slightly below the existing rate). The intuition for the difference here is
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simple: when individuals are more responsive to tax changes, they will react more to a given
METRs (reducing their labour supply by more), and this places a limit on how high METRs
can go. Correspondingly, and as shown in Table 2, the benefit programme is less generous
when the elasticity is higher.

Finally, we consider how the government’s preferences for redistribution affect the optimal
schedule (see Box 6 and the online appendix for more detail). An interesting case to consider is
known as the Rawlsian case, which seeks to maximise the welfare of the least well-off member
of society.?® As Figure-dB\and Table 3 shofiy, under this criteria, we would have a higher
lump-sum grant and higher METRs agros§ithe entire distribution of earnings. Hence, rates
are higher at the bottom, and are the\same agthe utilitarian case at the top. Therefore, with

a Rawlsian, ériterion, the optimal shape, becomes closer to an L than U-shape.

Box 6. Expressing\the préference for redistribution

In calculating social welfare} we first transform (money metric) utilities so that
we allow for~thé possibility that the government attaches more weight to the
welfare gding of individuals whose level of utility is initially low. A convenient
and simple way «of, capturing this concern for inequality is to transform original
utilities v asMollows:

ul ™y

T ify#£1

log(u) ify=1

Social welfare is then obtained by summing these transformed utilities across
individuals. Whenever ~ is positive, any increase in utility translates into a less
than proportional increase in social welfare. When v = 1, which is the case
that we consider here, the government is placing twice as much weight on the
utility gains of an individual relative to another individual whose utility is twice
as high. If concerns for inequality were even stronger, represented by say v = 2,
then they would be placing four times as much weight on the utility gains of the
less well off individual. When v = 0, there is no concern for inequality; when ~y
gets very large, only the worst-off individual in society determines social welfare
(the Rawlsian case discussed further below).

The form of individuals’ utility function is given in the online appendix,
but note that it is quasi-linear in income, and so it does not display diminishing
marginal utility of income, which can by itself provide a motive for redistribution
even if a government has a strictly utilitarian social welfare function.

25The Rawlsian criterion can therefore be seen as a bound on the maximum level of redistribution that the
government wishes to do; note that in the optimal tax model, even the Rawlsian government has to raise revenue
for some reason, and this places a limit on the size of the transfer to the poorest in society.
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Table 3: Optimal Tax Rates and Lump-sum grants

Redistribution strength —Elasticity Average MTR Lump-sum grant (per year)

vy=1 0.25 45% £5,580
Rawlsian 0.25 73% £8,150
vy=1 0.50 31% £4,270
Rawlsian 0.50 58% £6,760

4 Optimal taxes and transfers when there are participation
effects

The model describedrin the previous section’assumes that individuals respond to the tax and
benefit system only by varying theirl\earnings ‘asya’ function of the net-of-tax rate they face
(known as the infensive margin/reésponse). ‘However, changes in whether people participate in
the labourdnarket at all (kngwalas paiticipation or extensive responses) are poorly captured
within)stich a framework (see Bluridelland MaCurdy, 1999). Indeed, following a small increase
in the net gain of work] peoplentend to enter employment at, say, twenty or forty hours a
week, rather thafi‘ene or two‘hours. Such extensive labour supply responses are particularly
important, at,_the bottonrof the income distribution, and can be incorporated into a model of
labouy stipply using“fixed costs of work (Heim and Meyer, 2004).

Participation-effects are important: accounting for them radically modifies the structure
of optimal taxes for low income families from the one obtained above (Diamond (1980), Saez
(2002)). In this section, we outline the key theoretical results, and then discuss recent appli-

cations using UK data.

4.1 Theory

We continue to work with a simple labour supply model, but this time individuals only choose
whether or not to work, and this decision depends on the relative rewards to working and
not working (including the costs of work). The responsiveness of this decision to the financial
rewards can be summarised in the elasticity of participation with respect to the net return
to work, similar to the elasticity defined in Box 1. If individuals do work, their earnings are
fixed.

If the government implements a tax and benefit schedule that determines the disposable

income of individuals both in and out of work, then an individual chooses to work if the net
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return to work exceeds her cost of working.?® Consider the impact of a small rise in the PTR
at a given level of earnings. This reform affects only individuals with this earnings potential,
because there are no intensive responses. As in section 3.1, this reform has three effects on

government tax receipts and welfare:

1. the reform increases the taxes paid by every taxpayer at the given level of earnings who

works, increasing government revenues.

2. those extra taxes reduee the welfare of the.workers who pay this extra tax, with the value

that the goverfimént places upon shis dependant upon its redistributive preferences.

3. the tax fise, induces some of thte/workérswat this earnings level to drop out of work, and

this¢has=a cost.

At the optimal, these effects must balance. In the Appendix, we derive formally what this

means for the optimaltax sehe@ule, with the result presented in Box 7.

Box 7T 0Optimal\tax rates with participation responses

Let\g(z) deriote the value the government places on increasing income of indi-
viduals widh income z. If the government values redistribution, then g(z) will
be fall\as™% rises.

Defining the participation tax rate as t(z) = (T'(z) —1'(0))/z, we can derive
the optimal tax rate as:

t(z) 1
1_775(2) = 5'(1—9(2))

This formula is a simple inverse elasticity tax rule for the participation tax
rate on work. The PTR decreases with the elasticity n and with g(z), the social
value of marginal consumption for individuals earning z.

As Box 7 shows, the optimal average tax rate at any given earnings level will be lower:

1. the more highly the government values income at that earnings level

2. the higher is the participation elasticity (since it is not desirable to tax individuals who

adversely respond to reductions in their incomes)

26Gince individuals of a given ability level may differ in their costs of working, for any given tax system some
of these individuals may choose to work and others not.
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A striking implication is that, if the government values redistribution - so that 1 — g(z)
is negative - then the participation tax rate should be negative for low earnings - in other
words, low income workers should receive an earnings subsidy. Hence, in sharp contrast to
the intensive model, the extensive model implies that earnings subsidies or work-contingent
credits (such as the earned income tax credit or the working tax credit) should be part of an
optimal tax system.?”

The intuition for this result can be understood as follows. Starting from a tax and benefit
system with a positive participation tax rateforslow skilled workers, and suppose the govern-

ment contemplates gtrengthening work pindentivesyfor low skilled individuals by reducing the

taxes that they would pay when working. Thisthas the following effects:

e thedt,in taxes means that'tax revenues fall, and this is a cost

e but the associatéd increase il income of low skilled workers is viewed positively by a
government thatsvalues redistribution, because it would prefer these individuals to have
income mbre than the/average individual. By our assumption that we are considering
low fcome individhuals (for whom g(z) exceeds 1), this benefit effect has to outweigh the

costs of reduced revenue.

e the behavioural response from cutting the PTR is to induce some low-skilled individuals
to start working, and this increases government revenue (because the individuals who

move into work pay positive net taxes).

Hence, this reform is unambiguously desirable, and the implication is that positive PTRs
for low-income workers cannot be optimal.

These arguments were true for a model where the only response is along the extensive
margin. A more realistic model which allows for both intensive and extensive effects is pre-
sented in Saez (2002). To summarise the implications of such a model, consider the situation
outlined above, where the government lowers taxes (which are currently greater than zero)
for low-skilled workers. If there are both intensive responses and extensive responses, then

cutting taxes here would induce some higher skilled workers to reduce their labour supply,

2"This result is robust to introducing income effects, as formula (3) remains valid with income effects: see
Saez, 2002.
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as well as inducing some non-workers to work. Although the latter response is a benefit to
society, the former is a cost, and so cutting taxes has ambiguous effects on labour supply and
therefore overall social welfare. A government contemplating strengthening incentives by cut-
ting taxes facing low-income workers must therefore weigh precisely the positive participation
effect and the negative intensive labour supply effect, and the model in Saez (2002) gives a

precise formula for that trade-off.

e Interpreting the participation response

The extension of the&{optimal tax model to allow for non-participation has other applica-
tions. T'wo of thoe are tax evasion ahdymigration:

To apply-the model to tax evasion, our'earlier concept of ”earnings” could be interpreted
as ”earnings reported to the governmeut agency administering taxes and transfers”. Suppose
thatdowsincome earners ean decidestoseither work in the formal sector, where we assume full
compliance with the tax“and benefit rules, or in the informal sector, where we assume full non-
compliance. In that case, ‘the decision to work or not work can be replaced by the decision to
work and repent earnings, or to work informally and not report earnings. In that case, for a
given Jleyel of taxcendorcement efforts, our earlier analysis (and the formula presented in Box
7) remains valid="However, in such a model, the government might recognize that some of all
individuals réporting no earnings are in reality working informally, and so might actually be
better off than low-income workers in the formal sector. This may lead the government to
place a lower value on the consumption of individuals with no reported earnings than they
do on workers with low reported earnings (ie, g(0) < g(z) for some z), and this would make
subsidies for work even more likely to be optimal.?®

Second, taxes and transfers might affect migration in or out of the country. For example,
high tax rates on skilled workers in continental Europe might induce some of them to move
to the UK or the US where the burden of tax on high-income individuals may be lower, and

generous benefits for lower income individuals in certain countries might encourage migration

28However, subsidies for low income individuals might induce individuals to over-report self-employment
income. In the US, Saez (2002b) shows that the self-employed are much more likely that wage earners to report
income which makes them entitled to the maximum EITC payments, strongly suggesting that self-employed
individuals manipulate their reported earnings to take advantage of the EITC, making use of a flexibility not
available to wage earners.
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of low skilled workers toward those countries.?? In the online appendix, we discuss how the

migration decision can be incorporated into optimal taxation models.

4.2 Evidence on extensive elasticities and empirical applications

Meghir and Phillips (this volume) show that there is a wide range of participation elasticities
for women in the literature: “Aaberge et al. (1999), Arrufat and Zabalza (1986) and Pencavel
(1986) find results of 0.65, 1.41 and 0.77-0.89 respectively using cross-sectional data-sets from
Italy, the UK and the USsland using significantly different modelling and estimation strate-
gies....Devereux (2004)y however, finds a lower degree of responsiveness with the elasticity at
the median family income equal to~-OM17.” Thereyis consensus, though, that participation is
more elasticamongst women frem\poorer families so that “participation is likely to be the key
margin ef‘\ddjustment for pogrer*women”:

For 1hen, the two studies*of stafielabour supply cited by Meghir and Phillips (this volume)
suggest an elasticity €lgse to zeroybut they highlight that a separate literature on the effect of
unemployment penefits on the duration of unemployment has consistently found that higher
benefits lead\to'a longex, period out of work. Even including these effects, though, they suggest
the oyerall partigipation elasticity for men is very close to zero, at 0.04. A dynamic model
for yotrhg menN1 Germany (Adda et al. (2006)) gives a similarly low participation elasticity
(0.06). But Meghir and Phillips also provide their own, new empirical evidence. This very
clearly shows the heterogeneity of responses: for highly educated men, it is hard to reject the
idea that the participation elasticity is zero, but the estimate for men with low educational
qualifications is 0.23 for single men, and 0.43 for men in couples.

There are very few empirical studies of optimal tax systems that incorporate intensive and
extensive responses: Saez (2002) is an example for the US. Of course, one approach to the
second goal of this chapter - where we seek to apply the lessons from optimal tax theory to
make recommendations for the UK tax and benefit system - would have been to use an optimal
tax model that allowed for intensive and extensive responses to solve for the optimal schedule.
We have not taken this approach, though, primarily because we needed to reflect that the

current tax system in the UK has different tax schedules for single people and couples, and

29Clearly, governments can use other tools to affect immigration, and such policies are taken here as given. In
the EU, emigration and immigration across EU countries is almost completely deregulated, and so our analysis
is particularly relevant in this context.
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schedules that vary by the number of children, but also because we also consider the impact
of the tax and benefit system on family formation and fertility, and administrative issues, and

it is to these we turn in the next section.

5 How should taxes and benefits treat ”the family”?

The models we have considered thus far were based on individuals and so abstracted from
family issues. In reality, a, majority of adults live in couples, and can be assumed to share
income to some extentsIn this section, we digc¢uss how the family should be taxed, and how
the presence of children should affect taxes’and Genefits. See Boxes 8 and 9 for a discussion
of how these issuesare currently treated in the\UK.

Undera, pure individual-based taxation, tax liability is assessed separately for each family
membérand is therefore independent of*the presence or income of other individuals living in
the family or householdy, At the other extreme, in a system of fully joint taxation of couples,
tax liability is assdSsed at_the family level, and depends on total family income (this is how
income tax worksn the US, for example).Over the past three decades, there has been an
internationaltrend (fxdm joint to individual taxation of husbands and wives, and today the
majarityof QEGD countries use the individual as the basic unit of taxation (income tax in
the UK moved from being family-based to individual-based in April 1990). But tax credits
and transfers for low-income families in the UK are based on total family income, as are
the equivalent welfare benefits in most other OECD countries, and there has been much less
impetus to move to an individually-based system for assessing transfers. Of course, there are
many other ways of designing a tax and benefits schedule for individuals that varies with the
presence of a partner than a fully joint tax and benefit system, and many EU countries with
individual tax systems have some form of recognition of marriage or the presence of a partner
(see Di Tommaso et al. 1999).

In general, there are several important points to be be considered when designing taxes

and benefits for individuals who can live either alone or in a couple:

1. if there is any sharing of resources within a family, a person with a low income living with
a high-income spouse is better off than an otherwise-equivalent person living with a low-

income spouse. Therefore, if the government values redistribution, two adults earning the
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same ought not to be taxed the same if their partners’ incomes are very different. This
redistributive principle is achieved to a limited extent by having a progressive income
tax system based on family income, since it imposes higher average tax rates on adults
with high-income spouses than on otherwise-identical people with low-income spouses.
By contrast, an individual-based income tax does not meet this redistributive criterion:

it imposes the same tax burden on individuals irrespective of their partner’s earnings.

. if there are economies{of scale in households, so that two adults living apart could achieve
the same standard/of living with less\ineome if they lived together, then this arguably
provides a peaser for the tax systém totake account of whether individuals are in a
couple of_mot, presumably Bynpaxing dhdividuals more when they are living as a couple

thew when they are living\alone.

Nfamily-based incemeéwtax and benefit systems are highly likely to create a marriage (or
cohabitiation) §apsidy,opehalty, as the net tax liability of the two adults might change
if they decideyto cohabit or marry. This is well-documented in the US, where the in-
comestax systemiis) family-based for married couples, but not for cohabiting couples.
Because th€ WS tax system is progressive - in other words, the tax burden rises as in-
come.rises - couples with very unequal incomes (such as single-earner couples) benefit
from a marriage subsidy, while couples with similar incomes (such as two earner couples)
face a marriage penalty. Although the marriage penalty/subsidy attracts substantial
public attention, it becomes relevant for optimal taxation only if the decision to marry
is sensitive to those fiscal incentives. Hoynes (this volume) concludes that “overall, the
research [mostly using US data] finds tax effects on marriage that are consistent with
the theoretical predictions but are small in size” (these studies are cited in Eissa and
Hoynes (2004)); a related literature finds that marriage is also sensitive to the finan-
cial incentives inherent in welfare systems (almost always anti-marriage incentives), but
that the elasticities are small (see Hoynes (1997)). Overall, then, Hoynes concludes that
“the estimated elasticities with respect to the tax-induced financial incentives to marry
(and divorce) are small”. However, even if marriage or partnership decisions are rel-
atively insensitive to fiscal consequences, we might expect that how individuals report

their family circumstances to the government authorities would be affected by sufficiently
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large cohabitation penalties or subsidies.3°

4. the empirical literature has shown that the labour supply of secondary earners is more
responsive to taxes than that of primary earners (see Meghir and Phillips, this volume,
or Blundell and MaCurdy, 1999). Therefore, the earnings of secondary earners should be
taxed at a lower rate than the earnings of primary earners for efficiency reasons.?! This
goal is achieved to some extent by a progressive individual-based income tax, since pri-
mary earners have higher incomes and hence tend to face higher METRs than secondary
earners. By contrast, a family-based taxvand benefit system generates identical METRs

across mempers-ef the same fanrily,yand thus does not meet this efficiency principle.

5. Any taX.and benefit system other than afully joint system will give individuals in a couple
ataxiincentive to equalise their agset holdings or income streams. While this might be
a deliberate poligy Mtention, A~consequence is that it gives couples an opportunity to
reduce their ta% burden ®y*transferring assets from an adult with the higher METR to
the lower MEY'R.

Deriving general optimal tax results for couples is, in general, extremely complicated.
Kleven'et al(2006) consider a simple optimal tax model for couples where the primary earner
chooses only how much to work (as in the models outlined in Section 2) and the secondary
earner chooses only whether or not to work (as in the models outlined in Section 3). In contrast
to the separable and linear tax system in Boskin and Sheshinski, 1983, they consider a fully
general joint taxation system. Naive intuition based suggests that, for redistributive reasons,
the participation tax rate on the secondary earner should be higher when the earnings of the
primary earner are larger, as the contribution of the secondary earner’s income to the family’s

well-being is minimal. However, the authors show that the reverse is true: the participation

30In the UK, Her Majesty’s Revenue and Customs and the Deparment for Work and Pensions both estimate
the extent of money lost to such fraud or error relating to the presence of a partner: these estimate that £67m
was overpaid in income support, jobseekers allowance and the pension credit, £30m in housing benefit (both
in in 2005/6) and £320m overpaid in tax credits (in 2004/5) (DWP, 2007a and HMRC, 2007b). Powerful
circumstantial evidence that such fraud exists comes from the fact that the UK government is paying child-
contingent support to between 5 and 10 per cent more lone parent families than are thought to live in the UK
(Brewer et al, forthcoming; Brewer and Shaw, 2006).

31This is in line with the traditional Ramsey principle of optimal taxation that commodities with relatively
more elastic demands should have relatively lower tax rates. See also Boskin and Sheshinski, 1983, Alesina and
Ichino, 2007.
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tax rate on the secondary earner should be decreasing with the earnings of the primary earner
and, symmetrically, the primary earner should face a lower METR if his spouse works.

The correct intuition is the following: conditional on the earnings of the primary earner,
two-earner couples are always better off than one-earner couples. Hence, the government
would like to redistribute from two-earner couples to one-earner couples. The value of such
redistribution is larger for couples with low primary earnings because the contribution of the
secondary earner to household utility is then more important. Therefore, the redistributive
virtue of taxing secondary earnings is actualljzhigher at the bottom of the primary earnings
distribution, explaining)why the tax rate dn“secondary earner is decreasing with the primary
earner income._ If\the tax schedule fortwo-¢atner couples is seen as the base schedule, the
optimal schédule for one-earnefcouples, is obtained from that base schedule by introducing a
tax allptWanee for non-workingspouses-that is larger for couples with low primary earnings than
for cefiples with high prithary earmiiigs. This shrinking tax allowance generates an implicit
tax on secondary earyiers whickhhdecreases with primary earnings.

This result §uggest thatla progressive joint income tax system goes in the wrong direction,
and that héutral individual taxation is closer to the optimum. However, it is important to
note that, in pra¢tice, benefits for low-income families are almost always based on joint family
income, and<thé phasing-out of those programmes creates implicit taxes on secondary earners
which are decreasing with primary earnings. For example, a secondary earner in the UK with
modest earnings would face a relatively high (average and marginal) tax rate when her partner’s
earnings are low, because the second adult’s earnings reduce the family’s tax credit entitlement
as well as being subject to income tax and national insurance contributions, and would face
a relatively low (average and marginal) tax if her partner’s earnings are high, because the
secondary earnings are subject only to the individual income tax and NICs. Hence, the results
in Kleven et al. suggest that the broad way in which tax and benefit systems of many OECD
countries treat the incomes of a couple, including that of the UK, are consistent with optimal

tax results.
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Box 8. Marriage and cohabitation penalties in the UK tax and trans-
fer system.

As we discuss in chapter 6, the UK has individual assessment for income tax, but
welfare programmes and the child and working tax credit are assessed against
the joint income of co-resident couples, where legally married or not. There
are currently very few tax-induced marriage penalties or subsidies in the UK.*
However, there are substantial so-called cohabitiation or couple penalties or sub-
sidies in the UK: these arise because welfare benefits and tax credits are assessed
against the joint income of cohabiting couples, whether legally married or not. °
The same structural features that lead to such cohabitiation penalties also give
differences between the incentives to wiork™acing the first and second earner in a
couple. Typicallynthe PTR of the seeond earner will be considerably lower than
that of theAfirstearner (see alsonFigure GA) but the direction of recent reforms
has tended“t¢’ increase PTRg,of'second earners as entitlement to tax credits has
risendn real terms (see Brewer, 2007)!

4See Bowler (2007); somegroups haye argued that there should be more subsidies: see Social
Justice Policy Group (2007).

Such couple penaltied or subsidiesvare usually shown either by calculating the change in net
transfers from the §tate that tfvo adults would experience if they were to cohabit - a complicated
calculation that \Mequirespassamptions on how housing costs and labour supply would change
upon cohabjitatien - orBy calculating the change in net transfers that a cohabiting couple would
experience 1f-they (fraudéntly) claimed to be living apart. See Anderberg et al. (2007); see
also Kitpy(2005),.dnd, Draper (2007)

¢ Cgllective)labour supply model

How disposable income is allocated among family members raises interesting issues. Em-
pirical findings by Lundberg et al. (1997) show that giving an allowance for children directly
to the mother instead of giving it to the main earner through a reduction in taxes increased
spending on children significantly. This shows that families do not fit what is called the ”uni-
tary model”, whereby a family acts as if all the adults in it care about the same things. Many
other models of behaviour of couples are possible, and Chiappori (1988, 1992) developed a
model where consumption is allocated within family members in an efficient way (so that it
is not possible to make one member in the family better off without making another worse
off), but that the power each family member has in the decision-making process depend on
their relative incomes or on whom is entitled to the government transfers (this is known as a
collective labour supply model).

How does this affect our analysis? Suppose, for example, that husbands have too much

power within a couple, and get too much control over how income is used than their spouses,
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