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EXECUTIVE SUMMARY

This chapter provides an overview of the voluminous literature relating tax
and the supply of effort that has developed since the Meade Report (Meade,
1978) on the UK tax system thirty years ago, with a focus on the empirical
consensus on how taxes and benefits affect incentives.

Our starting point is the traditional view of labour supply, where hours of
work and participation in work are the key measures of effort supplied by
individuals. We discuss the way that economists think about labour supply
conceptually. We begin by imagining a simple world in which individuals
have completely free choice over their hours of work. We then take into
account important real-world features of the labour supply choice, including
fixed costs associated with working, the complications created by the benefits
system, how labour supply choices evolve over time and how decisions take
place in the context of the family. We discuss what such thought experiments
tell us about the effects of tax reform on work behaviour.

We then discuss the ‘New Tax Responsiveness’ literature which takes a more
general view of effort and does not assume that it can be perfectly measured
by hours of work supplied. Here the focus is on how people’s taxable income
responds to the marginal tax rate they pay on every extra pound earned. This
approach recognizes that hours worked are not a very good measure of effort
for people with high levels of autonomy on the job and who already work
long hours, such as the self employed or senior executives. This literature typ-
ically uses a ‘difference-in-differences’ approach, which compares the taxable
income of groups affected and not affected by a particular change in the tax
system, before and after the change takes place. This leads to several problems
because of the impact of temporary changes in income, long-term trends
in the income distribution, and the interrelationship between tax changes
and pre-tax wages. Unfortunately, it is not clear whether these complicating
factors mean that the extent to which labour supply responds to tax changes is
overstated or understated. Efforts to take account of these factors are impor-
tant, but because the specifics of each tax change are different, it is difficult to
generalize from any one of them. This can be seen by applying a consistent
methodology across the full range of tax reforms in the twentieth century.

Finally, we discuss the impact that taxes and benefits can have on longer-
run outcomes which affect standards of living, such as education and training
choices. These effects should be taken into account in analysing or designing
any tax and benefit system.

After discussing the theory, we summarize the relevant empirical esti-
mates and the methodology underlying the studies. We use this work to
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formulate an overall view of the responsiveness of labour supply, and place
by far the greatest weight on work that avoids relying on unrealistic assump-
tions about how the world works, but that tries to develop an explicit
understanding of the underlying processes at work so that the conclusions
can be applied to different circumstances. We consider labour supply as
measured by hours worked, the decision to take a job at all, and taxable
income.

Our conclusion is that hours of work do not respond particularly strongly
to the financial incentives created by tax changes for men, but they are a
little more responsive for married women and lone mothers. On the other
hand, the decision whether or not to take paid work at all is quite sensitive
to taxation and benefits for women and mothers in particular. Within this
chapter we present new estimates for both married and single men based on
the numerous reforms over the past two decades in the UK. We find that the
decision whether or not to work by low education men is somewhat more
responsive to incentives than previously thought. For men with high levels
of education, the work decision is very unresponsive. The amount of taxable
income they earn does seem to be responsive, but more because they shift
their income and spending into non-taxable forms than because they reduce
their work effort. This is economically costly.

3.1. INTRODUCTION

Since the Meade Report (Meade, 1978) and indeed for sometime before then,
there has been an intensive research programme focused on the way labour
supply responds to incentives.1 The impact of taxation on work effort is
one of the main sources of inefficiency of a distortionary tax system. The
magnitude of the inefficiency depends on how effort reacts to incentives
as well as how the tax and transfer system changes the incentives to work
and earn. More broadly, if one is to design a tax and benefit system with
some element of optimality one needs to know how individuals react to taxes
and benefits. This implies knowledge of how sensitive effort is to incentives
for different education groups and for both men and women. This chapter
reviews the main issues that have arisen in this voluminous research agenda

1 Heckman (1974), Burtless and Hausman (1978), Hausman (1985), Mroz (1987), MaCurdy,
Green, and Paarsch (1990), Blundell and Walker (1986), Blundell, Meghir, Symons, and Walker
(1988), Blundell, Duncan, and Meghir (1998) to mention but a few.
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and offers what we view as the central empirical conclusions about the impact
of incentives on the supply of effort.

In the first part of the chapter we describe the modelling approaches to
labour supply, and we discuss the main implications of these theoretical con-
tributions. We explain how these are relevant to modelling and understand-
ing the incentive effects of taxation and welfare benefits and demonstrate that
policy analysis requires one to consider the incentives implied by the entire
tax and benefit system as an integrated whole.

The key issue is how effort reacts to incentives. However, effort can be
adjusted on many different margins: people can change their hours of work
per week or per year, whether they work at all or not2 and the amount of
effort they put into working. Some may also be able to change the way they
earn income (salary, dividends, capital gains) or how they consume so as
to change the tax liability. For many people hours worked is quite a good
approximation to effort and the study of the incentive effects of taxation is
a study of how hours worked are affected by taxes and transfers. However,
for some higher skill individuals in particular, hours worked is not a good
measure of effort. They can adjust effort by working harder at ideas and being
more creative within a particular time period. In addition, given the way the
tax systems are designed, taxation may provide an incentive to over-consume
items that are tax-deductible or to shift earnings to tax-favoured forms. Thus
the tax incentives of the wealthy have other dimensions than hours of work
and these can be an important source of distortions in the tax system. We
explain the empirical issues relating to estimating the incentive effects on
the various margins of labour/effort supply providing a critical review of the
various empirical approaches.

In the second part of the chapter we review empirical results and offer a
unified view of the consensus that has emerged. We base our description on
elasticities, which reflect the sensitivity of labour supply to small changes in
incentives. These measures are not necessarily sufficient for understanding
the impact of reforms (as we explain in the chapter) but they do offer a way
of providing coherent comparisons across models.3

2 We refer to this as participation or labour force participation. The way we use the term should
not be confused with whether someone is in the labour force (searching for work or working). For
us a participant is someone actually in work.

3 An elasticity of hours of work with respect to the wage, say, is the proportional change in hours
of work caused by a proportional change in the wage. So an elasticity of 1 means that a 10% increase
in the wage will lead to a 10% increase in hours. So suppose for the sake of argument that someone
is facing a 20% tax rate and that his wage elasticity is 0.5. Suppose the tax rate is raised to 22%. This
represents a 2.5% reduction in the after tax wage; with the 0.5 elasticity, this would imply a 1.25%
reduction in hours worked. In Appendix 3A we define several terms that we will use many times
throughout this chapter.
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The review of the literature yields a very interesting picture. Incentives
certainly matter, but the relevant margin differs by demographic and educa-
tion group. For some groups, such as women with young children, taxes and
benefits can affect whether to work or not as well as how many hours they
work. For low education men, tax and benefit incentives are also important,
but only for the participation decision; their hours of work are insensitive to
changes in taxes and benefits. These men either do not work at all (and up
to 25% do not) or work full time—this margin is quite sensitive to how the
tax and benefit system is structured. Among full-time workers there is quite
a dispersion of hours worked, but taxes and benefits have never been able to
explain this effectively. For highly educated and wealthy men, taxes do not
affect whether they work or not and how many hours they put in a week
or even a year. Taxes do, however, affect their total as well as their taxable
income; they respond both by reorganizing their affairs to benefit from the
way different sources of income are taxed and by shifting consumption to
deductible sources. They can also adjust the amount of effort they put into
their work. Empirical approaches differ and data sets differ; however, we
believe there is a broad consensus in these issues, if not at the detail or the
precise numbers, definitely for the overall picture.

3.1.1. Taxes, benefits, and labour supply

We start by considering the basic labour supply model which is at the heart of
the large literature on the incentive effect of taxation. Labour supply models
express the trade-off between market work and leisure.4 Under suitable
conditions on preferences, the labour supply function depends on a measure
of non-labour (or ‘unearned’) income denoted by Ï and the marginal wage
rate ˘, which represents the amount earned in real terms for an extra hour
of work. Non-labour income may include any source of income that is
unrelated to the work decision of the person in question. Thus it cannot
include means-tested transfers, but it can include universal benefits such
as the UK’s child benefit. Labour supply can also depend on a collection of
background and family characteristics which affect one’s tastes for work and
which we summarize as Z . Thus the Z variables can include the number
and ages of children, education level, and so on. The relationship expressed
is just a reflection of the way individuals are willing to trade off leisure for
pay at a given period of time. Now we need to see how the effects of taxes

4 A better and more accurate term for leisure might be non-market time. However, we use these
terms interchangeably.
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are incorporated within this framework. We will then discuss the role of
fixed costs of work and dynamics or intertemporal trade-offs, making the
framework richer for policy analysis.5

Progressive taxes and tax reform with continuous hours of work

Taxes and means-tested transfers affect the returns to work, often in compli-
cated ways. A key purpose of a labour supply model is to provide a framework
for understanding and measuring the way that tax and welfare systems affect
incentives. In the simplest possible proportional tax system, the marginal tax
rate is a constant; in most cases this will lead to less work, but when the
income effect dominates the substitution effect at high hours of work it may
increase effort. From an empirical/econometric point of view, ignoring taxes
will lead to biased estimates of labour supply effects because we will have
mismeasured the returns to work; from a policy point of view we will have no
framework for understanding how taxes affect behaviour.

However, suppose instead that individuals face a tax on earnings (E ) of
the following form: no tax is paid up until earnings A1, earnings between A1

and A2 are taxed at a rate of Ù1, earnings above A2 but below A3 are taxed
at a rate Ù2 and earnings above A3 are taxed at a rate Ù3 (and perhaps there
are further tax brackets). With this structure and with the tax rates increasing

A1 A2 A3 

Tax rate = 0 

Tax rate = τ1

Tax rate = τ3
Tax rate = τ2

Pre tax earnings 
(E)

Post tax
earnings  

A1

A1+(1−τ1)(A2−A1) +(1−τ2)(A3−A2)

A1+(1−τ1) (A2−A1)

Figure 3.1. A progressive (convex) tax schedule

5 A comprehensive analysis of the issues relating to estimating labour supply models with taxes
can be found in Blunell, MaCurdy, and Meghir (2007).
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we say that the budget set is convex.6 Figure 3.1 shows how pre and post tax
earnings relate under this standard tax system.

In this special case the labour supply decision can be expressed as if the tax
system were proportional (not progressive) with the applicable tax rate being
the actual marginal tax rate that the individual faces (Ù1, Ù2, Ù3, etc.) and a
suitable adjusted non-labour income, which we call mk(Ï) where k denotes
the tax bracket to which the person belongs. The value of this adjusted non-
labour income depends on all the tax rates up until the one facing the individ-
ual as well as on the thresholds (A1, A2, etc.). Thus if the individual is facing
a zero marginal tax rate she behaves as if her relevant non-labour income
is m0(Ï) = Ï. If she is facing tax rate Ù1 she behaves as if her non-labour
income is m1(Ï) = Ï + Ù1 A1; if she is facing tax rate Ù2 her adjusted non-
labour income is m2(Ï) = Ï + Ù1 A1 + (Ù2 − Ù1)A2. Thus behaviour along the
convex budget set (progressive tax system) can be characterized by increasing
marginal rates and increasing non-labour income.7 As we explain below this
structure of the tax system implies that changing marginal tax rates have
stronger impacts than they would in a simple proportional tax system.

Box 3.1. Modelling labour supply with convex budget sets—a
technical digression

More formally, suppose the hours of work someone is willing to supply can be
written as h(˘, Ï | Z) with ˘ being the marginal wage for an extra hour of work
and Ï non-labour income. The form of h and its sensitivity to ˘ and Ï depends
on individual preferences, partly explained by Z. With progressive taxation, i.e.
when the budget set is convex (as defined in the main text) labour supply can
be shown to depend only on the marginal wage at the tax bracket where she
is positioned and on the special measure of non-labour income, as described
in the main text, which we denote by mk(Ï). Thus we can write h = h((1 −
Ùk)w, mk(Ï)|Z), where the relevant tax rate Ùk is the one at the optimal point
of labour supply; w(1 − Ùk) is the slope of the budget constraint at that point.
The relevant non-labour income mk(Ï) depends on the entire set of marginal
tax rates and allowances up until and including the tax bracket k in which the
individual is positioned as shown in the main text.

6 There is a simple test of whether a budget set is convex or not. Take any two feasible hours
income combinations and join them with a line; if all points on the joining line are also attainable
then the budget set is convex. Otherwise it is non-convex and the underlying tax system is not
progressive everywhere.

7 Individuals may not always end up at the part of the tax schedule they planned to be. So
the observed tax position may not be the desired one. The implication of this measurement or
misclassification error, originally discussed by Burtless and Hausman (1978) is not discussed in this
chapter.
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The behaviour of one group of individuals is not described by the approach
above: these are individuals who chose hours of work exactly on the kink
where the marginal tax rate changes. The reason this happens is because these
individuals wish to work more than the tax threshold when facing the lower
tax rate and less than the tax threshold when facing the higher tax rate; the
only feasible point is then the kink. In principle there is a mass of individuals at
these points and they cannot be ignored when carrying out policy analysis. In
practice, individuals are rarely found on such convex kinks, but the reason for
this is not clear; it may be because people make small errors, or they cannot find
precisely the job they wish, or perhaps we measure their hours with error.

Within this simple framework there are a number of econometric and
policy issues to deal with. We will discuss the econometric issues later. For
now we take the labour supply function as known, which is akin to saying that
we know preferences (i.e. the utility function) and consider the implications
for policy analysis. In particular take a decrease in the marginal tax rate at
different points in the system. We can distinguish the following simple cases:8

� The tax rate being changed relates to earnings higher than those earned
by the individual. In this case the tax rate change has no impact on her
optimal hours of work (Figure 3.2).

� The tax rate being changed is precisely the one faced by the individ-
ual. In this case the effect on labour supply comes about because both
the marginal wage and the effective non-labour income changes: the
decrease in the tax rate increases the slope of the budget constraint
(the incentive effect of the wage rate) and reduces its intercept, as if the
individual had less non-labour income. Hence, the effects of reduction in
taxation above the non-taxable allowance in the context of a non-linear
tax system can be understood as having the combined effect of increasing
the after tax wage rate and taking away some of the persons ‘non-labour’
income. Now suppose that increasing the after tax wage increases hours
of work.9 The effect of the tax decrease is going to be reinforced by
the virtual decline in non-labour income which acts to encourage work.
Figure 3.3 shows this. Thus it seems that a tax rate reduction above a
threshold has a larger impact than the same tax rate reduction if it is

8 In this discussion we will abstract from the possibility that income effects dominate and
counteract substitution effects, leading to negative effects of wages on hours of work. Empirically
this has not proved to be an important issue.

9 This means that the standard substitution effect of improved incentives (that make one wish
to work more) dominates the standard income effect of increased net earnings (which would make
one want to work less provided leisure is a normal good, i.e. one that you consume more as income
rises).
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applied to all income (for the same person). The intuition for this is as
follows: the reduction in taxes causes a substitution in favour of work,
because of improved incentives. It also leads to an increase in overall
resources leading to a tendency to reduce work. However, a reduction
in the tax rate that applies only above a certain point involves a smaller
rise in net earnings than if that tax rate applied to all income. Hence, the
magnitude of the income effect that counteracts the substitution effect
will be smaller than in the case of a simple proportional tax. The tax cut
would therefore imply a larger rise in labour supply than if the reduction
in the tax rate applied to all income.

� The tax rate being changed corresponds to a lower income bracket than
the one in which our individual is positioned. In this case there is only an
income effect—individuals receive a windfall increase in net earnings but
without a change in their marginal wage. In this case a decrease in the tax
rate unambiguously decreases labour supply if leisure is a normal good.

� Changes in the thresholds of taxation (Ak) will have pure income effects
for individuals earning above that threshold, but whose marginal tax rate
remains unchanged. However, for some individuals the change in thresh-
olds will lead to changes in the tax rates faced and the effect on labour
supply will again be ambiguous, but will be more likely to involve an
increase in labour supply than under a simple proportional tax system.

Thus, even in this simple framework it becomes apparent that the policy
implications of tax reform cannot easily be summarized by one elasticity.
In the simple world of a tax system with increasing marginal tax rates the
implications of tax reform will depend on both income effects and wage
effects, as well as on the way individuals are distributed over the entire budget
constraint.

In Figures 3.2–3.4 we show what happens to optimal hours of work when
the tax rate changes. In these graphs the straight lines show how after tax
income changes when hours increase and thus in work income increases. This
part is just as in Figure 3.1, except that the horizontal axis depicts hours of
work instead of pre-tax earnings and we have shifted the graph upwards by
the amount of non-labour income Ï. Thus, as hours (and hence pre-tax earn-
ings) increase, take home pay increases. When the individual earns above the
tax exempt threshold the gradient of the budget line declines by the amount
implied by the tax rate in force. The curved lines are the indifference curves and
represent the rate at which the individual needs to be compensated to accept
to work more. These curves underlie the labour supply functions we estimate
from the data. In Figure 3.2 a tax rate is changed for individuals earning more
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After tax
income  

µ

ha= hb Hours 

w(1−ta)

w(1−tb)

Figure 3.2. A decrease in the marginal tax rate above current earnings

After tax
income

w(1−tb)

w(1−ta)

Hourshbha

µ+A

µ+A � ta

µ+A � tb

µ

Figure 3.3. A decrease in the marginal tax rate currently faced

than our worker. She has no incentive to change her work-plans. In Figure 3.3
the tax rate is decreased above the allowance A from ta to tb . In effect this can
be interpreted as an increase in the marginal wage (the return to an extra hour
of work) from w(1 − ta) to w(1 − tb) and a decline in non-labour income
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After tax
income  

µ

hahb Hours 

Figure 3.4. A decrease in the marginal tax rate below current earnings

from Ï + A × ta to Ï + A × tb . Given the current empirical results this will
lead to an increase in hours of work. Finally, in Figure 3.4 (case C) a tax rate
is reduced for individuals earning less than our worker. For our worker this is
as if non-labour income increased and the marginal return to work remained
unchanged. The implication will be a reduction in hours of work for our
worker. Thus the same type of reform (a decrease in the tax rate in one of the
tax brackets) will have very different effects for individuals at different parts of
the tax system. The final outcome will depend on how sensitive labour supply
is to changes in the marginal return to work and in non-labour income as well
as how individuals are distributed over the budget set.

Allowing for welfare benefits

The UK has a complex system of welfare benefits and tax credits, mostly
means-tested, resulting in potentially large transfers to individuals. Their
aim is to provide a safety net against poverty and sometimes to provide
work incentives at the same time, such as the working tax credit programme
in the UK (and the Earned Income Tax Credit in the US). At the margin,
welfare benefits may act as taxes on individuals, because in many cases the
levels of entitlement vary with earnings or income; whilst this serves to limit
the eligible population to a targeted group it also implies a marginal tax
rate on earnings as benefits are withdrawn. Suppose an individual receives a
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hahb hB hA Hours of work 

After tax &
benefit income  

Figure 3.5. The working tax credit

means-tested transfer. When earnings increase, some of the transfer will be
taken away. This is equivalent to an additional tax on these earnings on top of
any regular income tax they pay. In some cases welfare benefits are associated
with a subsidy over a range of earnings. This is the case in the US tax credit
scheme, where an increase in earnings is associated with an increase in the
benefit for very low earnings. In the UK tax credits offer a maximum benefit
for those working above 16 hours of work with a means-tested amount
tapered at 39% for each extra pound earned. Thus understanding the effect
of means-testing is equivalent to understanding how welfare benefits change
the budget constraint and how changes to the latter affect labour supply
behaviour.

The UK (as well as the US) system leads to a non-convex budget set as
demonstrated in Figure 3.5.10 The jump up represents eligibility for the tax
credit at 16 hours. The magnitude of the jump reflects the amount of the
benefit. The gradient following that point reflects the taper rate. The budget
constraint becomes steeper when all the benefit has been withdrawn and
earnings increase at the rate of the actual hourly wage rate.

On the same figure we also show how a change in the taper rate from 39%
to say 29%, may affect an individual originally in the system and receiving tax
credits (continuous curve) and an individual originally earning too much to
obtain tax credits (dotted curve). The budget set changes in the direction of
the arrows to the dashed line. The person originally receiving the tax credit
now has an incentive to increase hours of work from ha to hb , very much like

10 The nature of the US system is completely different and has no condition attached to hours
of work. The non-convexity arises there only at the point where all the benefit has been withdrawn
through the taper and earnings start increasing at a rate equal to the wage rate.
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the case where the tax rate is reduced. The person originally not receiving tax
credits now finds it preferable to reduce hours of work from hA to hB and
enjoy the increased entitlement of the reformed system. Thus, when budget
sets are not convex it is quite possible that relatively small changes to benefits,
tax credits, or taxes lead to large changes in hours worked (e.g. from hA to
hB ). Thus the non-convexities in the budget set invalidate our ability to carry
out marginal analysis of tax and benefit reforms based simply on the elasticity,
or local sensitivity of hours to a small change in work incentives.

3.1.2. Family labour supply, taxes, and programme participation

We now turn to describing an approach for modelling family labour supply
and the take-up of welfare benefits. This approach addresses the complexities
that arise in trying to model the incentive effects of taxation and welfare in
a two-person household and offers an insight in how models can simulate
policy in this context.

Observing the distribution of weekly hours one gets the impression that
hours of work are discrete with a number of focal points where people bunch
together. While we are not able to explain why people bunch at certain points,
the discrete labour supply approach at least allows us to recognize the exist-
ence of the phenomenon. And it is certainly convenient because we can use
the apparatus of the so-called discrete choice literature where the individual
chooses among a number of specific alternatives. In this case each choice is a
bundle of hours for each household member and the resulting income.

On the basis of this idea, we outline a model of labour supply for a couple.
Our model is going to be of the unitary type, i.e. where there is a single
household utility function and we ignore the issues relating to intrahouse-
hold allocations of income. However, we will also address one important
policy concern, namely the take-up of means-tested benefits; while taxation
is compulsory, taking up benefits is usually not, making the entire shape of
the budget constraint that an individual is facing a choice of the individual:
individuals who do not take up a benefit, will not face the same budget
constraint as those who do. Understanding the determinants of take-up is
important for properly targeting benefits and for budgetary planning.

Suppose individuals derive satisfaction (utility) from leisure, disposable
income, and programme participation P ; the latter entails dissatisfaction
because the process of applying for benefits and receiving them may carry
stigma or other indirect/psychic costs. By allowing for this in the model we
are able to model the decision to take up benefits and how this will depend
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on programme characteristics. It thus offers a mechanism for simulating tax
reform, allowing for the effects on take-up.11

The budget constraint defines household disposable income Y depending
on the combination of hours chosen by the male and the female and on
the tax and benefit system and its take-up. The budget constraint may also
depend on household characteristics such as the number and ages of children
and the type of housing occupied, because of the way the tax and benefit code
is defined.

Now simplify the problem by assuming that individuals can work certain
specific hours of work, say (0, h1, h2, . . . , hk) where 0 allows for non-work,
and suppose for illustrative purposes that there is just one means-tested
programme. Given a particular pair of hourly wage rates for the woman and
her partner there are then (k + 1)2 possible values of income Y with welfare
programme participation and another (k + 1)2 without (although some of
the income points would overlap because not all hour–income combinations
would be affected by the programme). The household chooses hours of work
and programme participation by trading off income against the disutility of
effort (hours of work) and monetary or psychological costs of programme
participation; in other words, it chooses the combination that maximizes
utility.

Apparently identical households facing identical options often make dif-
ferent decisions. As a result there is some chance (probability) of observing
any feasible hours–income–programme participation combination for any
individual with certain observable characteristics. The typical way that this
is accounted for in empirical economic models is to allow for preferences to
vary randomly in the population. The econometric problem of measuring
preferences and stigma costs consists of choosing the parameters that will
make the probabilities predicted by the model equal (or as close as possible)
to frequencies of hours–income–programme participation combinations we
see in the data. From an empirical point of view, identification (i.e. the ability
to recover the actual parameters of the model) will depend on the existence
of variations in the budget constraint and in the costs of programme partici-
pation, shifting the opportunities available to the households in a way that is
unrelated to the unobserved taste components in the data. It is increasingly
popular to use the differential impact of policy reforms across the population
as such a source of variation.

To simulate alternative policy options we need to predict what the prob-
abilities of each alternative hours–programme participation combination

11 See Keane and Moffitt (1998).
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will be with the new tax parameters. Once we have parameter estimates, this
involves recomputing the 2(k + 1)2 income possibilities and finding the best
combination for each type of household. We then need to aggregate these
outcomes using as weights the frequency with which each type occurs in
the population. These weights and the types of household are themselves
an outcome of the estimation process mentioned above. This illustrates that
the information required to understand the impact of tax reform is quite
complex. Experience from observing what happened around one reform will
typically not be useful for predicting the effects of another. We really need to
understand the entire structure of preferences for work over a broad range of
hours and incomes.

One of the key issues in family labour supply is understanding how intra-
household allocations of time and consumption actually take place. The
models used typically, including the one described above, work on the basis
that the household is a unit with well-defined preferences (hence the term
unitary model). But this brushes the issue under the carpet and more impor-
tantly does not allow us to understand how policies affect within-household
allocations. Indeed, one of the sources of inequality is within-household and
one would wish to know how policies target individual members. Beyond the
couple the issue extends to resource allocations for children. Tax and welfare
policy may well be designed with the aim of targeting children. But without
knowing how different tax and benefit structures affect resource allocations
within the household it is not possible to know whether the policies are
going to be effective. The empirical issue relates to the fact that we do not
typically observe allocations of consumption within a household; we just
observe total expenditures. So one needs to understand how much we can
learn about intrahousehold allocations based on what is actually observed or
at least observable with better data. Chiappori (1988, 1992) explored the pos-
sibilities using the Collective model, which assumes that whatever outcomes
are observed are efficient; in other words, any change in allocations would
have to imply that improving one member’s position can only be achieved at
the expense of the other. In this context Chiappori (1988, 1992), followed by
Blundell, Chiappori, Magnac, and Meghir (2007), derived conditions under
which observing individual labour supply and total household consump-
tion would reveal the entire intrahousehold decision mechanism. Blundell,
Chiappori, and Meghir (2005) extended the original Chiappori framework
to one where the household spends on public goods (such as children).12

12 There has been a growing literature in this field. The papers of Thomas (1990) and Browning
et al. (1996) showed the empirical relevance of considering the household as a group of individuals,
rather than one unit.
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Once the mechanism has been estimated, one can ask questions relating to
how taxes and benefits affect not only labour supply but also children’s con-
sumption and within-household inequality. This literature is currently better
developed theoretically than empirically. Blundell et al. (2007) do provide
possibly the only structural model of labour supply in a collective model.
However, their households do not include children. Moreover, they have not
allowed for taxes and benefits. This is very much an active and important
research area that needs further development before we can be confident that
we understand intrahousehold allocations and how they interact with policy.

3.1.3. Intertemporal labour supply decisions and taxes

Continuous hours of work

The majority of work that has taken place on labour supply and taxes has been
static. Introducing dynamics poses a number of interesting questions and
allows us to extend the scope of the analysis to the impact of taxes on other
important life-cycle decisions. Moreover, if we are to address the question
of optimality of tax systems over time, we need to study how labour supply
varies over the life-cycle and how this is affected by tax incentives and this
involves considering people’s saving decisions as well. Here our aim is, of
course, much more circumscribed: we wish to discuss some of the empirical
issues that arise when we view labour supply decisions in an intertemporal
context.

What does the basic labour supply model look like when we allow for sav-
ings? To consider this, suppose preferences are separable over time, meaning
that past choices do not affect current preferences or the budget constraint,
and that within each period preferences just depend on current consumption
and hours of work. Then the labour supply model takes exactly the same form
as in the static case with an important difference in the interpretation of non-
labour income Ï.13 This is now defined by Ï = c − wh where c is the value of
consumption in the current period, which itself is a result of an intertemporal
optimization problem. The problem can be described by the following two-
stage budgeting procedure first discussed by Gorman (1959). Individuals first
allocate consumption to a particular time period, and given this choice, they
then decide what should be the optimal hours of work.14 Adding taxation

13 See MaCurdy (1983), Blundell and Walker (1986), and Arellano and Meghir (1992).
14 More precisely the first stage takes place in the knowledge that the second stage will be optimal.

There are a number of conditions under which optimal consumer decisions can be thus broken
down, but this is beyond the scope of this chapter.
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when the budget set is convex is in principle simple and the labour supply
model does not change in form from the one described earlier. In other
words, we simply replace the wage with the appropriate after tax wage rate
and unearned income for the tax adjusted one, starting with Ï defined above
as the basis. Although the form of the relationship does not change, in that
labour supply can still be expressed as depending upon the marginal wage and
some measure of non-labour income, substantively, things do change because
consumption, which determines the relevant measure of non-labour income,
will now depend on current taxes and future expectations of the tax system.

Thus the simplicity of the problem does not carry over when one wants
to allow for intertemporal substitution. First a change in any aspect of the
tax system will affect the optimal amount of saving, in general. This means
that simulating a tax reform with a fixed Ï will be insufficient for evaluating
the behavioural impact of a reform. The change in the saving decision will
reflect possible shifts in labour supply to future periods where tax liabilities
are expected to be lower. For example, suppose the higher rate of tax is to be
increased, and that one’s wage rate is expected to decline with age. An increase
in the current tax rate will make the difference between the current and the
future after tax wage rate bigger, implying that work effort now could decrease
relative to that in the future, if we ignore income effects at least. In this simple
model this will be reflected as an increase in the current value of Ï induced
by a decision to increase current consumption (remember Ï = c − wh) and a
consequent decline in hours worked, over and above what would be implied
by the static model. This also implies that to estimate the incentive effects of
reforms in a reliable way we need to use consumption data to compute Ï and
estimate a model consistent with intertemporal optimization.

In the case of convex budget sets the difficulties caused by intertemporal
considerations are confined to simulation. The labour supply model can be
estimated in a straightforward way, by using the suitable definition of Ï, as
given above. However, the situation is not as simple when the budget set is
non-convex. In this case estimation as well as the evaluation of tax reform
require simulation of the impact of taxation on savings and hence Ï.15

These issues may be very important for understanding labour supply
effects. However, to our knowledge little or no work has been done in this
direction, at least from the perspective of simulating tax reforms. Apart from
the computational difficulties involved, the requirements for high quality
data (particularly assets) has been an inhibiting factor in estimating complex

15 In order to evaluate the likelihood function we need to compare the utility achieved at different
parts of the budget constraint. This involves solving the labour supply model in counterfactual
situations, such as not-working.
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intertemporal models that allow for the complete structure of the tax sys-
tem.16 An exception is the work of French (2005) who estimates a life-cycle
model of labour supply, savings, and retirement, accounting for key aspects
of the US tax code including important non-convexities.

Which is the correct elasticity concept?

Often, labour supply sensitivity to incentives is summarized by elasticities.
Indeed, we use them to summarize empirical results. However, there are sev-
eral wage elasticity concepts, depending on what is being kept constant. In a
static labour supply context we can define the wage elasticity that keeps utility
constant (the substitution effect or compensated wage elasticity), the wage
elasticity that keeps non-labour income constant, and the one that keeps full
income constant (total potential earnings plus non-labour income). Once we
introduce intertemporal concerns there are a number of additional elasticities
we could consider as well as modifications of the concepts already defined.
In an intertemporal context, the direct analogy to the static wage elasticity,
which holds constant non-labour income, is the one that keeps consumption
based unearned income (Ï) constant. Although useful for characterizing the
properties of the estimated labour supply function, this is clearly not the
correct measure for understanding the effects of policy, when adjustments
to savings are to be expected.

We can straightforwardly define at least three additional elasticity concepts
in the intertemporal context, each with a different interpretation. First, we
have a notion of compensated wage elasticity. However, in an intertemporal
context this does not keep life-cycle welfare constant but only within-period
utility constant. Hence it does not have a direct welfare interpretation as the
one we get in the static context. Nevertheless this elasticity is always positive.
One can in principle define a lifetime utility constant elasticity, but this is not
usually done. Second, we have the Frisch elasticity, which keeps the marginal
utility of wealth constant. This elasticity reflects the impact of anticipated
marginal changes in wages on hours of work. Thus it reflects how people
plan to allocate their work effort between different periods of the life-cycle,
depending on the return to work at each point. As such it is clearly not the
elasticity of interest when considering changes in tax policy: considering the
effects of tax policy would require one to compare two alternative tax regimes.

16 It is possible to simplify the problem by effectively ignoring savings and either assuming that
consumption equals income or by assuming that individual utilities depend linearly on income. In
this case individuals do not care when the income will arise. However, once taxes are introduced,
which depends very much on when income arises, the simplicity provided by this last assumption is
partly lost.
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However, this elasticity is an upper bound to the wage elasticity which keeps
within-period unearned income (Ï) constant. Finally, we can also define an
hours elasticity with respect to an unanticipated change in wages. This will
combine the effects of an anticipated change and the wealth effect of the
change in the wage profile. Quite clearly, the magnitude of the effect will
depend on whether the change in wages is perceived to be permanent and
if not on the speed with which wages will revert to the original profile. This
is probably the best elasticity for understanding the overall effects of a tax
change perceived to be permanent.

Generally, to understand how labour supply will change as a result of a
permanent tax reform, we need to understand how savings will change as
well as how sensitive labour supply is given savings.

Taxes and human capital

Taxes and welfare benefits affect more than labour supply. Of course, this
is well understood and it may be thought that in addressing this issue we
are going beyond the scope of this chapter. However, the reason we wish
to consider this issue now is because these decisions are intimately linked
with labour supply and labour market behaviour more generally. In par-
ticular, we have in mind choices relating to education and human capital
investment.

Appropriate models along these lines should include decisions on educa-
tion and labour supply, as well as wage formation. The seminal paper address-
ing the latter two is Eckstein and Wolpin (1989) who model employment and
wages of women when wages depend on experience. Since then these models
have been developed to greater levels of sophistication and now include other
decision margins, such as occupational choice as in Keane and Wolpin (1997)
and education and job mobility as in Adda et al. (2006). We use the latter as
an illustration of some of the issues involved.

Adda et al. (2006) focus on population who, having completed formal
schooling, face the choice of following formal vocational training (which
offers on-the-job and classroom training in return for a reduced wage) or
entering the labour market directly (and receiving no formal training but
a higher initial wage).17 In taking this decision they trade off current earn-
ings of a non-apprentice with working as an apprentice at a lower wage,
while obtaining formal training and then obtaining an improved career path.

17 Utility is linear in earnings making risk and the timing of consumption irrelevant for decision
making, thus bypassing the need to model savings.



978–0–19–955375–4 03-IFS-c03 Pinch-Crown (Typeset by SPi, Delhi) 221 of 274 December 16, 2009 16:45

Labour Supply and Taxes 221

Once the education choice has been made the individual starts his career
(whether qualified through training or directly without a formal training
component). All individuals receive job offers at some rate, which may differ
depending on whether the worker is employed or not. Associated with an
offer are fringe benefits and a wage which defines the initial pay level in
a firm given the person’s skills and experience as well as how well they fit
in the firm. While the worker remains on the job, pay may evolve due to
random unaccounted factors. When out of work the individual has a stream
of transfer income depending on the way unemployment insurance works.
Individual choices include moving between jobs when the opportunity arises
and between work and unemployment, as well as the initial education
choice.

This model, estimated on long-run administrative data following indi-
viduals from the end of their schooling to mid-career, offers an empirical
framework for considering the impact of taxes on life-cycle decisions: a tax or
benefit may affect the decision to train, because future returns are changed.
It could affect job mobility, because the benefits from moving job are, in
effect, taxable. Finally, it can also affect the incentive to work in any given
period. But, more interestingly, the overall employment effect will be different
when we allow for the other effects, from when we condition on education
and do not consider job mobility. This allows for a clear distinction between
short-run effects of taxes and benefits and long-run ones, which can be very
different. The latter certainly need a complex intertemporal model to analyse
them and cannot be measured on the basis of simple experiments or by static
labour supply studies. The empirical work mentioned above demonstrates
that this can be an important issue.

3.1.4. Taxable and total income elasticities

For many individuals, particularly the self-employed and the high earners,
hours of work is just one dimension of work effort. Take, for example, the
executive who spends most of the week in the office and takes work home at
the weekend. She does not have much margin of adjustment for her hours of
work. However, with the right incentives, she may put in more thinking effort
during these long hours, surf less on the Internet, or find ways to become
more creative. In these cases the output of an hour of work (or better an
hour at work) may differ and hence hours supplied are not necessarily a good
measure of effort. In some cases it is also difficult to measure hours of work in
the first place, such as for the self-employed or individuals whose work may
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well be hard to distinguish from leisure time. In these cases the sensitivity
of hours of work to changes in wages or taxes is only a part of the story;
indeed, it may be a small part only. In terms of work incentives the total
income elasticity with respect to taxes is probably more relevant. However,
in terms of revenue and possibly also in terms of welfare the taxable income
elasticity would also be required. Both together would give a more complete
picture as to how individuals change effort and rearrange their income and
expenditure in response to taxes.

Key papers in this field, constituting, the new tax responsiveness literature,
have been written by Feldstein (1995, 1999). He stresses the importance of
considering taxable income for a number of reasons: taxation can distort
not only effort but also the way one organizes the sources of income and
consumption to reduce tax liability. Such reallocations of income from one
source to another (e.g. employee earnings to self-employment) or of con-
sumption from one type to another that is tax deductible (e.g. from non-
housing to housing in the US) affects government revenue and welfare. The
latter is true because individuals are not indifferent to the type of consump-
tion or even to the way that their income is generated. Thus, tax exempt
consumption may not be a perfect substitute for ordinary consumption.
The tax system may encourage individuals to consume more housing, say,
than they intended when interest payments are tax deductible (as in the US)
causing a welfare loss as behaviour is thus distorted. Hence, particularly for
higher income individuals—who, plausibly, have more opportunity to shift
income and consumption to tax favoured forms and whose main labour
supply response is not measured directly through hours of work—a good
way of summarizing the behavioural effects of taxation is through its effects
on taxable income.

However, measuring these effects is fraught with problems, some of
which we discuss now. Perhaps the key difficulty which prevents a struc-
tural economic modelling of these important dimensions is that we do not
observe effort. If we cannot measure effort, we cannot measure the price
of effort (termed the effective wage rate). As this is likely to differ across
the various skill group of workers the unobservability of effort and its
effective wage rate can become a very important confounding factor when
measuring incentives. This does pose a challenge for policy analysis and
evaluation.

The most common estimation approach for the taxable income and total
income elasticities has been difference-in-differences, comparing outcomes
before and after reforms. To see how this works and to illustrate some
important problems, consider a single period model where utility depends
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on income and effort.18 For simplicity suppose we are interested in measuring
the effect of taxes on earnings, the latter being the product of (unobserved)
effort and the price per unit of effort. Conceptually the model is identical
to the labour supply one, with effort substituted for hours. The appropriate
wage rate is the after-tax marginal return to effort and the appropriate meas-
ure of non-labour income is the adjusted other income measure exactly as
in the hours discussion earlier. This adjusted measure does not depend sep-
arately on the price of effort—so the relevant measure of other or non-labour
income is observed. However, the price of effort is not observed. The standard
approach has taken a simplified model, where the price of effort is treated as
an aggregate time effect, common across individuals (like a trend, which is
the same for all) and where the income effect is ignored. The effect of taxes
is estimated by considering what happens to different groups of individu-
als, depending on their marginal tax rates, following a reform. To fix ideas,
suppose a higher rate of tax is reduced by a reform. Individuals are split up
depending on whether in the period before the reform their marginal tax rate
was the one to be reduced or not. In other words, they are split up by past
income. The approach to estimating the taxable income elasticity19 is then
to compare the growth of earnings for the group that was subject to the tax
reform on the basis of their pre-reform income (say the very high earners) to
a group with earnings just below the level at which the tax cut took effect. The
approach reports the proportional change in earnings due to a proportional
change in the share of income retained after tax: the so-called taxable income
elasticity.20

This approach is sensitive to three sources of bias. The first is due to ‘mean
reversion’: the income of individuals is subject to temporary random changes.
Following a large negative shock we can usually expect income to grow again
towards its previous level. Thus among people selected because they have
lower income, some have incomes that are only temporarily low and we
can expect some positive income growth as this temporary negative shock
works its way out. Among those with higher income we can expect negative
income growth as those who had only temporarily high income experience
a similar reversion to their typical income. Both these movements would
happen anyway, irrespective of the tax reform. In our empirical experiment
this mean reversion will be attributed to the tax reform and will lead to an

18 For further critical analysis of the difference-in-differences method and for examples of use
and extensions see Blundell, Duncan, and Meghir (1998), Blundell and MaCurdy (1999), and Moffitt
and Wilhelm (2000).

19 See Feldstein (1995, 1999) for example.
20 Note that this is not the same as (minus) the elasticity of earnings with respect to the tax rate.

The latter is −‚ t
1−t .
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underestimate of the effect of lowering taxes. This source of bias is discussed
at length by Gruber and Saez (2000).21 The second source of bias relates
to the possibility that growth in income can be different at different parts
of the income distribution. This is particularly the case for some of the
studies carried out using data from the 1980s when inequality was growing
rapidly. This means that the incomes of those higher up in the distribution
are growing faster than those lower down for reasons that may not be related
to the tax reform directly and this will bias upwards the effect we wish to
estimate. The final source of bias relates to the effect that a tax reform may
have on skill prices and hence on earnings. In general one can show that a
tax reform reducing higher tax rates will lead to a relative reduction in the
skill price of those facing these rates. For example, cutting marginal tax rates
of high skill individuals may increase their hours and effort, which may push
down the price of their labour. This is called the general equillibrium (GE)
effect. This will bias the effect downwards. Thus these three sources of bias do
not all go in the same direction, creating some ambiguity on the credibility of
the results. In Appendix 3B we consider this issue in greater detail.

The above difficulties are compounded by the fact that reforms rarely
involve the change of just one tax rate and, moreover, the impact of the
change may depend on adjusted non-labour income, which is typically
ignored by this approach. Thus, the results obtained, even if unbiased for
a particular reform, are unlikely to have much external validity and are
more of a description of what happened in one specific instance. This was
illustrated clearly by Goolsbee (1999) who applied such a method to all
major tax reforms in the twentieth century for which data was available and
demonstrated that the results differed widely from one reform to another. In
order to derive more general conclusions we need an approach that allows for
the issues discussed above as well as for income effects and other complexities
of the tax system. A credible structural model is imperative in this as in many
other areas of empirical economics.22

Moffitt and Wilhelm (2000), Gruber and Saez (2000), and Blow and
Preston (2002) make the most serious attempt to overcome the numerous
problems we have listed above. In particular they discuss many of the issues
we raise here and they try to account for them, including allowing for income
effects, taking into account differential trends where possible, controlling for
the mean reversion, etc. In addition, Gruber and Saez (2000) use information

21 Note that Feldstein categorizes people on the basis of the pre-reform marginal tax rate. This is
a function of the pre-reform income. Hence although more complicated this is in effect a categor-
ization by initial income and the same arguments apply.

22 See also the discussion of Goolsbee (1999) by Hall and Katz, which follows the article.
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from many tax reforms taking into account the complexity of the changes.
Thus their approach is closest to a structural approach whilst at the same time
using actual reforms to estimate the effects. They cannot, however, get round
the issue of changing effort prices for different skill groups. Finally, they use
two income measures; a broad income measure which reflects mainly changes
in effort and a more narrow measure of taxable income, which also cap-
tures the effects of avoidance. Their estimates are probably the most credible
available. Blow and Preston who consider the self-employed in the UK, also
control for income effects and for mean reversion by grouping individuals by
occupation and region. The key issue is whether their grouping is correlated
with tax liability and it clearly is. We next review the results of this and other
papers.

3.2. A REVIEW OF SOME EMPIRICAL RESULTS
ON LABOUR SUPPLY

Much of the empirical analysis on labour supply focuses on estimating wage
elasticities. Some take account explicitly of taxes. Only a few are directly
designed to ask specific policy questions, such as the effect of benefits. The
aim of this brief review of empirical results is to provide a picture of how
sensitive labour supply is to changes in work incentives and to see if we
can provide a sense of consensus on what is currently known about labour
supply. Our aim is not a formal meta-analysis or even an exhaustive survey.
However, we hope that by providing information on the methods and a
way of assessing reliability we can allow readers to decide for themselves,
whilst providing our own guidance and the results of some ‘representative’
studies.

Individuals who value leisure less and thus work longer hours than others
are also likely to command higher hourly wage rates23 and, abstracting from
those with incomes low enough to be in receipt of means-tested benefits,
are likely to face higher marginal tax rates than those who work fewer hours
(precisely because they like to work more and thus earn more). This creates
a circularity between incentives and effort and constitutes the classic endo-
geneity (or reverse causality) problem that plagues our attempts to estimate
the impact of incentives on hours of work. We will illustrate these issues with
some examples.

23 They probably invested in education more when they were younger.
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Take someone who has a low preference for work and therefore works for
few hours. This person is also likely to have invested less in human capital
accumulation and is thus likely to have a low pre-tax (gross) wage. This
causes a spurious positive correlation between hours and wages leading to
an impression that incentives and hence taxes may matter more than they
actually do; this is the problem of endogeneity of the gross wage. On the
other hand, the progressive tax system will lead us to underestimate incentive
effects if we do not take into account its presence: individuals with a stronger
preference for work will face higher tax rates and hence, all else equal, will
have lower after tax wages. This will cause a negative correlation between
hours and marginal after tax wages, which if not accounted for may lead
to a downward bias in wage elasticities and even reversal in signs, implying
negative incentive effects. The picture is further complicated by the fact that
some persons do not work. Typically those not working will have higher
reservation wages. Workers are thus drawn from the group of individuals
who have a lower dislike for work. More to the point this selection will
generate a spurious correlation between preferences for work and wages or
unearned income (Ï in our earlier notation): if we observe someone working
at a particularly low wage they will have a high preference for work and vice
versa. This illustrates at least three confounding factors working in opposing
directions and obscuring the genuine incentive effects we need to estimate.
While formal econometric techniques abound for dealing with these issues,
they do not offer magical instant solutions: their effectiveness will depend on
the credibility of the assumptions used when implementing them.

The above examples illustrate the difficulty of estimating wage effects for
labour supply and emphasize that the direction of bias is not known a
priori and cannot be inferred. A number of early labour supply studies24

emphasized the issues of endogeneity of taxes and solved the problem by
explicitly taking into account how work preferences affect the decision pro-
cess that leads individuals to choose to work while facing a specific marginal
tax rate. In other words, they modelled the dependence of tax rates on
individual unobserved preferences components. The most elaborate of these
studies allow for measurement or optimization errors—where the individual
is observed working a number of hours that differs from those planned—
as well as preference heterogeneity. Issues that have not been addressed by
this generation of models include unobserved fixed costs of work (other than
those implied by the tax system) and the endogeneity of the pre-tax (gross)

24 e.g. Heckman (1974), Burtless and Hausman (1978), Hausman (1985), Moffitt (1984),
MaCurdy, Green, and Paarsch (1990).
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wage rate. Ignoring these issues is likely to overstate the incentive effects.
A further issue, which is equally important but a bit more esoteric in nature
has been raised by MaCurdy, Green, and Paarsch (1990): the combination of
estimation methods that impose theoretical consistency of the labour supply
model everywhere in the sample, with restrictive functional forms that do
not allow enough curvature of the relationship between hours, wages, and
unearned income, can lead again to an overstatement of incentives.

Estimating incentive effects in a convincing way thus requires us to find
solutions to all these problems at the same time. This calls for a sufficiently
flexible approach, that allows for fixed costs of work, does not impose theory a
priori everywhere in the sample (thus in a sense increasing model flexibility),
uses exogenous changes to work incentives to identify their effect, and allows
for taxes and benefits. This is of course a large set of requirements, but all have
been shown to be important empirically; in our review of empirical results
we will use these criteria to judge the value of the estimates. However, there
will always be trade-offs in the way the model is implemented empirically.
For example, Blundell, Duncan, and Meghir (1998), rather than solving for
the full solution to taxes, simplify the problem substantially by exploiting
the fact that most working women would find themselves paying a single
basic rate of tax, once one conditions upon having a working husband. This
approximation allowed them to treat the marginal wage as a single endogen-
ous variable; the cost of their approach is that the sample they use is selected
and this has to be allowed for. They then exploit the change in the UK wage
structure and the numerous tax reforms that have occurred to control for
the endogeneity of wages and taxes. Their approach uses the differential time
series variation in after tax wages for different cohorts and different education
groups. Their identifying assumption is that while preferences for work may
be different between education groups and cohorts, these differences are
permanent. Hence differential changes in the labour supply of these groups
can be attributed to differential changes in the incentives they face. Thus, the
argument goes, given permanent differences in the work behaviour of higher
and lower education groups, a change in the relative wage between the two
groups (say because of changes in the tax structure following a reform) will
reflect a pure change in the incentives faced by the two groups and cause a
change in their relative labour supplies. This illustrates the kind of reasoning
and ‘experiments’ that one needs to find in the data to argue that the effects of
incentive have been uncovered. In our view using changes in incentives that
can be credibly considered as exogenous (i.e. unrelated to observed aspects
of preferences for work) and controlling suitably for aggregate changes in
hours of work (time shocks) is the most convincing way of controlling for
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unobserved heterogeneity in this context. The relative merits of treating tax-
ation with a full solution approach or with approximations are less clear.
Here there is a trade-off between putting more structure (and thus making
more assumptions) on the labour supply problem and accurately taking into
account all the details of the tax system.

3.2.1. Empirical results on female labour supply

There have been a large number of studies focusing on female hours of
work in the US, the UK, and many other developed economies. Research has
focused on women for a number of reasons. First, in many countries they
work fewer hours and participate less in the labour market than men; hence
if they were to be drawn into the labour market this could lead to substantial
economic growth. In addition, their hours of work tend to be more dispersed
and there is a belief that they are more responsive to incentives, which implies
that they respond more to tax rate changes this being an important source of
distortions due to the tax system.

Table 3C.1 (see pp. 257–9) presents some of the estimates of elasticities for
married women. It becomes immediately obvious that the range of estimates
is very wide indeed. Very few estimates are, however, larger than 1 and all
are positive. However, those estimates (except Cogan (1981)) that rely on
annual hours of work tend to be higher and clustered close to 1. Those
based on weekly hours tend to be much smaller. This is to be expected
because on an annual basis individuals have more margins of adjustment,
such as weeks per year as well as hours per week, than they do on a weekly
basis.

Key empirical issues are the treatment of censoring (that arises as a result
of some women not working), endogenous wages, and the treatment of taxes.
One of the first studies of female labour supply allowing for endogenous
wages and recognizing the effect on estimation of the fact that some women
do not work is by Heckman (1974, 1974a). In the 1974a study he finds an
annual hours elasticity of 0.8 at 2,000 hours of work and more at lower
hours. He also reports an effect on weeks worked per year, which implies an
elasticity of 1. This study is based on a single cross-section and some of the
identification assumptions may not be used now: he assumes that education
and experience affect wages but not preferences, which may be biasing the
elasticities upwards.

A further important distinguishing feature of the studies is whether they
allow for fixed costs of work. Ignoring fixed costs tends to increase the labour



978–0–19–955375–4 03-IFS-c03 Pinch-Crown (Typeset by SPi, Delhi) 229 of 274 December 16, 2009 16:45

Labour Supply and Taxes 229

supply elasticities. The first study to allow for fixed costs of work is that of
Cogan (1981).25 His annual hours of work elasticity at 1,400 hours is 0.864
which, adjusting for hours, is lower than that of Heckman; other than fixed
costs he uses similar assumptions.

Arellano and Meghir (1992), allow for fixed costs, endogeneity of taxes
and pre-tax wages and non-labour income and they find elasticities for
weekly hours of work in the range of 0.3–0.7, depending on the demographic
group. However, their identification strategy, based on a single cross-sectional
dataset, relies on education not having an independent effect on hours of
work as in the studies mentioned above.

Many of the early results are reviewed by Mroz (1987) who in addition
applies the various methods that had been used up to then to a dataset he
drew from the Michigan Panel Study of Income Dynamics (PSID). He thus
illustrates how sensitive the results can be to different approaches. Of the
estimates that are not rejected by statistical tests the highest wage elasticities
are about 0.12, while the unearned income effect is zero. His estimates, as well
as those he reviews, are based on cross-sectional comparisons, meaning that
differences in incentives can usually be attributed to differences in education
levels or other similar characteristics, that we now believe also affect pref-
erences. Interestingly in all cases where Mroz allows for taxes, the incentive
effects turn out to be negative. We believe this is because the endogeneity of
taxes is not allowed for and the reverse causality effects we discussed earlier
are in effect.

Several more recent studies are based on some time-series variation and
relax many of the assumptions imposed in the earlier studies. For instance,
Blundell, Duncan, and Meghir (1998) use long time-series variation and
allow for the endogeneity of pre- and post-tax wages as well as for fixed
costs, without using the assumption that all education groups have the
same work preferences. In this study the highest elasticity observed for
weekly hours of work is found for those women who have young chil-
dren. For all other married women the wage elasticity is around 0.13,
which implies a very low responsiveness of hours to small changes in work
incentives.

25 In the presence of fixed costs of work the individual needs to decide whether to work at all
or not. If she decides to work she works a sufficient number of hours to make it worth her while.
Cogan (1981) termed this reservation hours. Thus wage fluctuations can lead to large jumps from
zero hours to some large positive number, e.g. 20 hours. The same wage fluctuation for workers
may lead to just a small hours adjustment. Thus under fixed costs the hours adjustment is driven
by different factors from the adjustment of whether one works or not. By ignoring fixed costs one is
forcing the model to explain hours and participation changes in the same way, biasing upwards the
effect of wages on hours.
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The prevailing consensus annual labour supply elasticity for women is
close to 1. However, the annual hours results that we report have to be
regarded with some caution because they rely almost exclusively on cross-
sectional comparisons. Weekly hours, on the other hand, respond much less
to changes in wages with elasticities in the range of approximately 0.0–0.30.
These results are based on weaker assumptions than those used in the annual
hours results.

For the purposes of tax simulation and welfare analysis, income elasticities
are also very important both for measuring welfare effects and for obtain-
ing the full behavioural effects of a reform. First, a large income effect will
translate a modest wage elasticity to a large compensated wage elasticity,
which is the source of deadweight loss. In addition the measure of unearned
income will be a function of the tax rate when the tax system is nonlinear as
shown earlier. Thus the change in the tax rate will also affect unearned income
providing an additional channel for a response to a tax change reinforcing the
effects of changes in marginal tax rates. The range of estimates we find in the
literature is quite limited ranging from about −0.1 to −0.3 across all studies
reported, again implying small behavioural effects.

If all these results are put together the picture is of small elasticities for
hours worked per week. For most married women—other than those with
pre-school children—working the mean 25 hours per week, it would take
a 20% increase in the wage rate to induce an increase of 1 hour in the
work week. An elasticity of 0.2 with the income effect at about the same
level implies a compensated elasticity of 0.3. Thus if we just consider hours
the welfare and incentive effects of wage/tax changes are quite small. As
already emphasized, in a non-linear tax system, the impact of a change in
the marginal wage would be reinforced by the income effect. However, this
is also small. Finally, with non-convex budget sets, such as those induced
by tax-credits or other welfare benefits, some individuals may respond to
quite small tax changes by a large repositioning in their hours of work
decisions. Although low elasticities are likely to imply that the number of
these individuals may be small, the final outcome depends very much on the
overall shape of the budget constraint and on the distribution of hours of
work.

The results on annual labour supply show greater responsiveness to wages.
Annual labour supply can be viewed as combining the effect of adjustment
across many different margins: These include hours per week, weeks per
year, as well as participation, the latter because annual hours of work will
vary as the individual takes time off between jobs. So it follows that with
similar methods the annual hours adjustments should be more sensitive



978–0–19–955375–4 03-IFS-c03 Pinch-Crown (Typeset by SPi, Delhi) 231 of 274 December 16, 2009 16:45

Labour Supply and Taxes 231

to wages than any one of these margins, at least if leisure across all these
margins is a normal good. However, we believe that more empirical work
is needed to establish the responsiveness of annual hours of work to work
incentives.

Female participation elasticities

Several studies allow us to look more closely at participation elasticities, and
the results of these suggest that this is an important margin of adjustment
(and may explain much of the difference between weekly and annual hours
results). Table 3C.2 (see p. 260) presents the results of several of the main
studies that look separately at participation responsiveness. Aaberge et al.
(1999) and Arrufat and Zabalza (1986) find results of 0.65 and 1.41 respec-
tively using cross-sectional datasets from Italy and the UK. Both these studies
allow for taxes and their endogeneity but are based on a single cross-section.
Possibly the most comprehensive study here is by Pencavel (1998) which cov-
ers a long period of time, documenting changes in participation for different
schooling groups and estimating participation effects of wages with various
approaches and instrument sets. However, Pencavel does not allow for the
tax system and uses pre-tax wage rates. He finds a range of elasticities from
0.7 to 1.8 with various approaches. Devereux (2004) (who also ignores taxes)
finds a lower degree of responsiveness with the elasticity at the median family
income equal to 0.17. As with Aaberge, he finds evidence that participation is
more elastic amongst women from poorer families, and together their results
suggest that participation is likely to be the key margin of adjustment for
poorer women. We look at this issue below when considering lone mothers.
Thus the overall consensus (with the exception of the result by Devereux)
is that participation elasticities for married women are quite high and that
this margin for adjustment is perhaps more important than weekly hours of
work.

The labour supply of lone mothers

Lone mothers form a demographic group of special policy interest because
they tend to be poor and because they face very high costs of work. Creating
the right conditions and incentives for them to work and thus escape poverty
has been a central concern of the UK government. The main tool for this
purpose has been the Working Families Tax Credit (WFTC) and its successor
Working Tax Credit (WTC). From the perspective of understanding how
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effective such interventions are likely to be, we need to know the extent to
which lone mothers are likely to respond to work incentives.

There have been a number of papers estimating directly the effect of in-
work benefit programmes on lone mother labour supply as well as more
conventional labour supply studies. A collection of some results is presented
in Table 3C.3 (see pp. 261–2). Eissa and Liebman (1996) estimate a participa-
tion elasticity for lone mothers of 1.16, using directly difference-in-differences
based on a reform on the Earned Income Tax Credit in the US. Their
approach has the advantage of using the variation induced by the reform.
However, the control group (single women without children) is sufficiently
different from the treatment group and with such high participation rates
that this puts into question the ability of the approach to control for overall
trends and thus credibly to estimate the effects of the reform. A convincing
alternative approach is given by Brewer et al. (2005) who combine the use of
a structural model of labour supply with the reform to the UK WFTC system
to estimate the impact of the reform to the UK Working Families Tax Credit.
Again the implied participation elasticity with respect to in-work income is
1.02. For the US, one of the most comprehensive studies, which is based on
a long time series of cross-sections and exploits the numerous reforms in the
US over the 1980s and 1990s with cross state variability is that of Meyer and
Rosenbaum (2001). From their specification it is difficult to compute an elas-
ticity of participation with respect to wages, because changing these would
affect disposable income, not only through after tax earnings when in work,
but also through benefit eligibility. However, they conclude that the incentive
effects of taxation and benefits are substantial; over the period 1984–96 they
attribute about 62% of the change in employment of lone mothers relative
to single women to changes in taxation; 25% of the change is attributed to
changes in benefits over the same period.

The other participation elasticities presented in the table are similarly quite
large. It is reassuring that the ones based on actual reforms lead to similar
conclusions as the ones based on comparing individuals facing different
wages. Thus there is a strong consensus in the literature that the participation
elasticity for lone mothers is among the highest of all demographic groups.
This implies that thoughtfully designed policies should be able to attract
quite a few into work, thus improving substantially their long-run standard
of living.

Finally, Blundell, Duncan, and Meghir (1992) estimate a structural model
of lone mother labour supply and provide estimates for the elasticity of
hours with respect to small changes in the wage rate. Although the credibil-
ity of these estimates is undermined by the fact that they rely on a single
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cross-section, the results are quite similar to what we saw before, with the
largest elasticity reported as 0.34, very much like the results on married female
labour supply discussed above.

3.2.2. Male labour supply

There has been a consistent effort to measure male labour supply elasticities.
One key characteristic of male labour supply in many countries is that men
work primarily full time. In the UK, for example, although there is some
variability in actual hours of work, there is a clear lack of individuals working
below a certain level such as 35 hours, as shown in Figure 3.6. In the US one
also observes a great concentration of annual hours of work at the full time
all year work. This does pose a number of generally unanswered questions
relating to why such a concentration exists and how it should be treated in
practice. Most studies ignore these issues and attempt to estimate the labour
supply curve with continuous hours.

The results obtained generally show low income and wage elasticities for
hours of work (see Table 3C.4, pp. 263–4). A variety of methods and datasets
have been used and there is a consensus that the sensitivity of hours worked
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is very small. So although one can start discussing the relative merits of the
approaches taken, existing research will lead to the conclusion that the wage
elasticity of hours of work is close to zero. For example, MaCurdy, Green,
and Paarsch (1990), which represents one of the most comprehensive and
carefully carried out studies, report an elasticity of zero for the US. Pencavel
(2002) reports a number of negative elasticities. At the same time the income
elasticities reported are low and also close to zero. As we reported above,
some groups of women, particularly those with young children, showed wage
elasticities as high as 0.4. No male elasticity is reported as high as that. It
would be a fair description to say that male hours adjustment to changes
in marginal wages is very low indeed and can almost be ignored for welfare
purposes. However, this may not be the right margin to consider. We will
thus also consider employment elasticities which we will show are quite high
for unskilled men, and total income elasticities, which are quite high for high
earning/high skill men (Table 3C.5 (see p. 265)).26

Owing to historically very high rates of participation for males, most of
the empirical literature has abstracted from the participation decision and
there are very few estimates of the standard participation elasticity for men.
However, Aaberge et al. (1999) produce an estimate of approximately 0.05.

However, an extensive literature has also investigated the impact of unem-
ployment insurance on the duration of employment and this has found
significant evidence that a higher replacement rate (i.e. reduced incentives
to work) has a significant effect on duration. Much of this work occurred
in the 1970s and 1980s and has found elasticities in the range of 0.5–1.0
for the duration of unemployment. Taking an initial replacement rate of
50%, a 10% increase in net income when in employment would decrease
unemployment duration by between 2.3% and 4.5%. Hill (1982) argues
that estimates may be upwardly biased however, because many of those
only unemployed for a short duration find jobs before benefit claims are
made or processed, and if their replacement ratio is recorded as zero (as it
would be, based on actual receipts) this leads to a spurious positive corre-
lation between duration and replacement ratio. However, if entitlement is
calculated on the basis of eligibility rules rather than using actual receipts, this
problem can be overcome. Using this approach Nickell (1979) finds an elas-
ticity of between 0.61 and 0.99, similar to previous results. If one assumes that
of prime aged males, a total of 10% are unemployed at any one time (includ-
ing non-participants who would be willing to work), the uncompensated

26 French (2005) shows that male labour supply at certain ages is very elastic, with intertemporal
elasticities as high as 1.2. However, for prime age men the elasticities seem to be consistently lower.
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participation elasticity is approximately 0.04. This low estimate should not
detract from the sizeable impact out-of-work benefits have on unemploy-
ment duration.

We are not convinced that the research on male participation has ade-
quately dealt with the numerous confounding factors. Again most of the esti-
mates are based on simple cross-sectional comparisons and not on exogenous
changes in the incentive structure. This is an important omission and we
here present our own estimates for the UK based on a long time series of
cross-sections and based on the numerous changes in the tax system and the
widening of the wage distribution.

3.2.3. Family labour supply—The collective model

Family labour supply is a particularly difficult area for two reasons. First,
we need to deal with a joint tax system, which can be very complicated
because benefits are often assessed on the basis of family income. As a result,
determining the incentive effects of a reform requires solving jointly over
both partner’s labour supplies in the face of a budget ‘plane’ which may be
non-convex. Second, beyond this we also face the conceptual problem of
how to model a household. Should we use the ‘unitary’ framework where the
household is viewed as a unit with a well-defined preference ordering? Should
we recognize the individuality of each member of the household, with their
own preferences and define/model the way they share resources? And if so
should we follow the collective approach, which assumes within-household
efficiency or should we admit inefficient outcomes? There has been a recent
increase in interest in such models. Blundell, Chiappori, Magnac, and Meghir
(2007) estimate a collective model of family labour supply, where the male has
the choice of working or not—hours are not modelled and where the female
chooses hours and participation. The model does not take into account taxes.
The wage elasticity for female labour supply is estimated to be 0.66 and the
non-labour income elasticity 0.72. Donni (2003, 2007) allows for taxes in
a collective model. More recently Lise and Seitz (2007) use the collective
model with taxes to account for changes in within-household inequality,
when considering overall inequality. The reported elasticity of substitution
between consumption and labour supply is over 1, implying strong incentive
effects. Although recent developments are encouraging, we believe a lot more
needs to be done here before we can be confident that we have a reliable family
labour supply model that can be used for public policy analysis. It is a clear
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case where better data on how families share resources and allocate time to
various activities is crucial.

3.2.4. Dynamic models of labour supply

We now turn to models that recognize explicitly intertemporal linkages. In
some cases these linkages are due to savings. In this context intertemporal
substitution is reflected in the Frisch elasticity, which represents the willing-
ness of individuals to postpone leisure in favour of work during periods of
anticipated high wages. As we explained earlier the Frisch (or intertemporal
substitution) elasticity does not have a direct policy implication but it is an
upper bound for the standard wage elasticity that we have been discussing.
In Table 3C.6 (see pp. 266–7) we present some results from the literature.
Most of the results are for male hours, although we also present results by
Heckman and MaCurdy (1980, 1983) and Blundell, Meghir, and Neves (1993)
for women. As we may expect, elasticities are higher than the equivalent
within-period ones.

A study that stands out in this literature (because of the type of data used)
is that of Pistaferri (2003) using Italian data. He uses subjective expectations
data to decompose actual wage changes into anticipated and unanticipated
changes. He finds an intertemporal elasticity of substitution for men of 0.7,
which is larger than usual. He also estimates the elasticity of a complete shift
in the wage profile (i.e. allowing for wealth effects) of 0.5. This is perhaps
the most relevant elasticity for tax reform analysis, if we are to assume that
individuals perceive this to be permanent. Given the quality of the expecta-
tions data the estimate of the intertemporal elasticity of substitution should
be quite robust, unless of course the human capital considerations raised by
Imai and Keane (2004) are important. However, the Pistaferri approach to
estimating the effect of unanticipated changes to the wage profile on hours of
work relies on the assumption that any unaccounted changes to preferences
for hours of work are not correlated with updates to wage expectations;
this may be controversial. Moreover, comparing this to the paper by French
(2005), while Pistaferri does allow for taxes, by using the after tax wage, he
does explicitly not take into account the implications of non-linearities in
the tax code, as French does. Nevertheless, this potential criticism should not
detract from the fact that this study uses unique data on expectations and as
such adds a new dimension to this literature. His estimate is both reasonable
and credible.
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Beyond the intertemporal issues relating to savings there is a growing
literature that introduces other important dimensions. These models, which
include analysis of human capital accumulation, both on the job and dur-
ing formal education, highlight a number of important points, such as the
possible propagation effects of taxation through its impact on job experience
and wages.

Two studies have highlighted the importance of dynamics and ‘non-
separabilities’ over time; that is, the case where current choices affect future
preferences for work or future wages (or both). Hotz et al. (1988) show
convincingly that preferences are likely to be non-separable over time. This
means that individuals working a lot today are likely to shift their preferences
in the future and towards more work tomorrow. This may imply that incen-
tive effects are reinforced by habits.

A further important example is provided by Imai and Keane (2004). In
their paper current work hours enhance individual skills and thus lead to
higher wages in the future adding to the work incentives. In their empirical
results the intertemporal elasticity of labour supply with respect to wages is
3.82, which is very much larger than anything previously estimated using
microeconomic data. Theirs is a joint model of savings and labour supply,
where past hours and accumulated human capital affect wages. The economic
implication is that the opportunity cost of leisure for young low paid workers
is very high. As the importance of training declines with the life-cycle this
opportunity cost also declines, but wages increase. Thus despite the sensitivity
of labour supply to wages, hours of work do not vary much over the life-
cycle. Moreover, for the young the opportunity cost of leisure is so high,
due to the loss of future earnings, that it implies that the elasticity for the
young is much lower. Indeed, the labour supply elasticity, allowing for the
implied effects of human capital accumulation, is lower and depending on
age ranges from 0.8 for a 20-year-old to 3 for a 60-year-old. Even with this
consideration, hours would probably vary considerably as a response to a
permanent shift in the life-cycle profile of wages, such as would be implied
by a change in the tax rate, particularly for older individuals where human
capital accumulation is less relevant. This analysis demonstrates the potential
importance of allowing for dynamics in understanding the impact of policy.
However, the specific results may be questionable because the authors do not
allow for any persistent unobserved heterogeneity and all shocks are taken
to be independent over time. To see why this may be of concern consider
that people who work a lot in one period tend to work a lot in following
periods and, moreover, they tend to have higher wages in the future. This
phenomenon can be attributed to two different causes. First, perhaps some
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people are productive and therefore both earn a lot and enjoy their work so
that they work more; this is the unobserved heterogeneity story. On the other
hand, it could be that people work a lot because (as in Imai and Keane (2004))
they realize this will increase their skill and hence their wages.27 The policy
implications of the two cases are quite different and by assuming only the
latter effect operates, there is cause for serious doubt on the robustness of this
empirical analysis and the credibility of the high elasticities found.

A further example of important policy dimensions, beyond the work
incentives, is offered in Adda et al. (2006) who specify a model with human
capital accumulation, job mobility (between firms) and labour force partic-
ipation. The Adda et al. model is estimated using German administrative
data, where individuals are observed from the point when they enter the
labour market and followed up during their whole career.28 This model also
considers the choice to undertake vocational education and thus includes
labour supply, training and job mobility in one integrated framework. This
allows us to address directly the importance or otherwise of tax and benefit
reforms on longer term training decisions, as well as labour supply.

Adda et al. (2006) report the effects of introducing an EITC programme in
Germany. The programme is assumed permanent and they estimate the
effects on cohorts who have not yet completed their training decisions. They
report that a programme characterized by the same parameters as the US
one would increase overall participation by 1%. It would also reduce the
proportion trained by about 6 percentage points as the policy reduces the
life-cycle returns to training at the bottom of the earnings distribution. This
demonstrates that policies designed to support low income individuals may
well have other sizeable effects, which may be unwanted and may work against
the original purpose of the policy design.

3.2.5. Taxable and total income elasticities

We now present results found in the ‘New Tax Responsiveness’ literature
and which relate to the effects of taxation on taxable income. The elasticities
relate either to some broad income measure that includes expenditure on tax
deductible items or to taxable income. All elasticities are with respect to the
share of income retained (i.e. the effect of a percentage change in 1 − t as
opposed to a percentage change in t). The distinction matters because away

27 In the jargon of the literature, all persistence is assumed to be state-dependence. Distinguishing
between this and unobserved heterogeneity is the holy grail of empirical labour economics.

28 To be specific they are dealing with German blue collar workers who have a choice to become
qualified with an apprenticeship degree, or not.
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from a 50% tax rate a 10% increase in the tax rate will not correspond to a
10% increase in the proportion of income retained.29 We already discussed
the theoretical and practical issues underlying this approach. The results in
Table 3C.7 (see pp. 268–9) need to be interpreted carefully and subject to the
caveats already discussed.

In his seminal paper Feldstein (1995) uses a two-period (1985 and 1988)
panel of married individuals with incomes exceeding $30,000 to analyse the
impact of the 1986 tax reform on the taxable incomes of those with middle
and high levels of income. Using a simple difference-in-differences method-
ology, he finds a significant elasticity of taxable income of between 1.1 and
3.05 (depending upon definition), and of broader ‘adjusted gross income’ of
between 0.75 and 1.3. Sillamaa and Veall (2000) use the 1988 Canadian tax
reforms as their source of identifying variation, and break down results by
source of income. For the whole sample, taxable income from employment
has an elasticity of 0.22, whilst self-employment income has an elasticity
of 1.12; restricting the sample to those with high incomes increases gross
taxable income elasticities considerably, but no separate elasticities by source
are given.

Goolsbee (1999) demonstrates the fragility of the difference-in-differences
approach. He used the same approach for a number of reforms in the twenti-
eth century. He shows that the elasticity varies considerably from one reform
to another. This illustrates precisely the difficulty of the approaches being
followed as well as the characterization of the reform as consisting of a single
tax rate. First, the aggregate conditions may differ between each reform. If
the estimator does not control for aggregate effects the biases will differ each
time, sometimes increasing and sometimes decreasing the estimates. Second,
reforms rarely affect just one relevant marginal rate; hence the estimates
will be a function of other factors changing. Third, the constant elasticity
assumption is likely to be invalid. Fourth, the GE effects we mentioned may
be quite different each time, depending on which groups are being compared,
for example.

As we already mentioned, three papers attempt to address the numerous
issues raised above and allow for the economic structure of the problem.
Interestingly all three papers support quite high elasticities of total or taxable
income, although not all as high as one. Moffitt and Wilhelm (2000) using
the Survey of Consumer Finances and based on the 1986 tax reform obtain an

29 Hall and Katz, in their discussion of Goolsbee (1999), emphasize this point: To get to a tax
elasticity and hence to a Laffer type result one needs to multiply the elasticities presented here by
t/(1 − t). For marginal tax rates less than 50% this implies that the tax elasticity is lower than the
elasticity with respect to the share of earnings retained.
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adjusted gross income elasticity (AGI) for the US of about 2, close to the Feld-
stein results when using a similar methodology. They then proceed to control
for mean reversion of income by classifying people based on the pre-reform
value of their house (which is unlikely to be subject to mean reversion in the
short run). They also control for other characteristics; with these adjustments
they obtain even higher elasticities of about 2.5, indeed as we would predict
from our analysis of the difference-in-differences estimator. However, none of
these approaches can control for the rising inequality, which could be driving
part of the increase of the incomes for the richer versus the poorer individuals.
Interestingly they find an annual hours elasticity of 0.2 for middle income
individuals but zero for the ‘rich’, which is consistent with all the studies we
have been reporting.30

Gruber and Saez (2000) have presented probably the most comprehensive
study in this literature. There are certain important differences with the
Moffitt and Wilhelm (2000) paper, although not all represent improvements:
first Gruber and Saez pool information from a large number of reforms using
more information. Second, they match individuals on past income as a way of
getting round the mean reversion problem and they predict the tax position
based on past income; this is an interesting approach to the problem, but
not necessarily better than grouping individuals on the basis of constant or
slow-moving characteristics that are correlated with income as Moffitt and
Wilhelm do. Finally, they allow for income effects and take a more struc-
tural and theoretically coherent modelling approach. Probably as a result of
pooling information from many reforms, they obtain a more modest taxable
income elasticity of 0.4 overall. For those on incomes in excess of $100,000
the elasticity is 0.57 which is quite high but well below 1. They also consider
a ‘broad-income’ definition with an estimated elasticity of 0.12 for the whole
sample. Both numbers are of course important, first and foremost because
as Feldstein stressed reallocating income and consumption to avoid tax has
welfare consequences. Indeed, these numbers show that the largest of these
effects is the income reallocation effect and not effort; this is consistent with
the low hours elasticities we have reported. It is noteworthy that the elasticity
for those with high income is as high as 0.57 showing that the revenue to be

30 ‘Adjusted gross income’ (AGI) is a US tax term for an amount used in the calcula-
tion of an individual’s income tax liability. AGI includes all gross income adjusted by cer-
tain allowed deductions, and is an important benchmark determining certain other allowed
benefits. Gross income includes wages, interest income, dividend income, income from cer-
tain retirement accounts, capital gains alimony received, rental income, royalty income, farm
income, unemployment compensation, and certain other kinds of income.’ Source: Wikepedia
<http://en.wikipedia.org/wiki/Adjusted_Gross_Income>.
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gained by high marginal tax rates for the ‘rich’ are not very large, at least in
the US, and the welfare consequences may be high.31

Finally, Blow and Preston (2002) use tax returns of the self-employed in
the UK. They use grouped data by region and occupation to construct a
pseudo-panel over a period that includes major tax changes. By grouping the
data in this way they get round the mean reversion problem and at the same
time create groups that differ in their sensitivity to tax, simply because some
occupations tend to be remunerated better than others. Their model is again
inspired by the standard labour supply model and also allows for income
effects. They find a range of elasticities depending on the group considered.
These are mostly well over 1 implying that the taxable income of the self-
employed is very sensitive to the tax rate and indeed increases in tax rates
may lead to reductions in the revenue raised from this group. This group
has most scope of reallocating income in the UK tax code. Unfortunately,
their specification forces the elasticity to decline with income, which does
go against the main intuition in this literature, namely that elasticities are
higher at high income levels. The Blow and Preston results for the UK are not
necessarily inconsistent with those of Gruber and Saez. The former consider
the self-employed; the latter consider the entire population, which will have
less opportunity to reallocate income to non-taxable activities.

In Table 3C.7 we present numerous elasticities that have been estimated
on the basis of a number of different reforms. They present quite a diversity
of results, consistent with the Goolsbee study. Our view is that the Gruber
and Saez study presents the most reliable set of estimates. In addition Brewer,
Saez, and Shephard (Chapter 2) provide taxable income elasticities for the top
1% of UK earners, likely the group with the greatest potential for avoidance.
They find a range of estimates with the lowest one being 0.46 and the highest
close to 1. This set of numbers is consistent with the American literature
discussed in more detail in this chapter.

3.3. REVISITING MALE LABOUR SUPPLY

In reviewing the literature on male participation it became apparent to us
that there was no clear consensus of robust results. This led us to estimate
a model of male labour force participation using the best methods available
and relying on policy reforms to identify the effects. We thus combine the

31 Note that Gruber and Saez (2000) find very low income effects, which implies that these
elasticities can be taken as compensated ones.
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approaches of Blundell, Duncan, and Meghir (1998) and Blundell, Reed, and
Stoker (2003) to identify the effect of wages, taxes, and benefits on the male
work decision.32

3.3.1. The model

We specify a model of the probability that someone works. This depends on
total income measures in and out of work. In deciding whether to work or
not he considers what total income he would have if he did decide to work;
this leads to some level of satisfaction while in work. He compares this to
the satisfaction obtained if he decides not to work and obtains whatever
income benefits and other sources will provide. This is a combination of var-
ious means-tested welfare benefits, including the Job Seeker’s Allowance and
Housing Benefit. The latter consists of payments towards rent and on certain
occasions mortgage payments. The total amount of out-of-work income to
which an individual is eligible will depend on housing costs and on family
composition.

The in-work utility/satisfaction is complicated by the fact that, whether
out of choice or chance, individuals can work a number of different hours
of work. In this study we assume that individuals work a random number of
hours and that the only decision they make is whether to work or not. We then
evaluate in-work utility at the expected in-work income. The determination
of actual hours of work will be disregarded here.33 In-work income is thus
constructed as follows. We split hours in intervals 0–60+ and we assign a
probability for each interval consistent with what is actually observed in the
data. We then evaluate income at the average hours of each interval depending
on pre-tax earnings at that point and taking into account all taxes and benefits
(including tax-credits) for which the individual would be eligible if he were to
work that many hours. The measure of in-work income is then the weighted
average of post-tax and benefit income at all these points. It should be noted
that where the individual has a spouse, both the in-work and out-of-work
measures of income take account of the spouse’s actual earnings, without
considering the possibility that she may change her decision as a result of
what he does.

32 The approach we use is similar in spirit to that used by Meyer and Rosenbaum (2001) for lone
mothers in the US. However, they use as explanatory variables predicted taxes and benefits if the
person works and predicted benefits if the person does not, all as separate variables. We use total
income in work and total income out of work as explanatory variables.

33 Formally, the correct model would be to compute the in-work probability as the average
probability of working all possible hours. For the purpose of this study we simplified matters by
computing one probability of working evaluated at the expected in-work income.
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Now consider the impact of a reform. If this reform changes earnings at a
point where there is a high probability of observing a worker it will have a
much larger impact on in-work income than if it changes them at a point
with low probability. While this is realistic, it does not allow for the impact of
a change in hours in response to a reform of taxes or benefits. Nevertheless,
this may be less of a restriction than it sounds at least for reasonably small-
scale reforms, because the overall consensus is that hours are in fact quite
insensitive, particularly for men.

Box 3.2. Estimating a model of male employment

Here we discuss the more technical issue of identifying and estimating the
effects of incentives of the work probability. We start by defining the utility from
working to be

U P = a P + b P Y P + c P ′
X

and similarly the utility from not working

U NP = aNP + bNPY NP + c N P ′
X + e

where Y P are Y NP are measures of total after tax income including any benefits
when in work and out of work respectively. The X variables are taste-shifters
which affect individual welfare differently when the individual works and when
he does not. These include year dummies, to reflect changing preferences over
time, education, and age, as well as region. Similarly, income has a different
impact on utility depending on whether it is received in work or out of work;
this reflects the fact that income may be valued differently when working and
when out of work. Finally, e is an unobserved term expressing the relative
preference for work vis-à-vis non-work and which differs across individuals—
this is the usual econometric ‘error term’. We will assume for simplicity that it is
normally distributed. The work decision compares these two utilities allowing
for the different incomes in and out of work as well as how they are valued:

work if e <
(
a P − aNP

)
+ b P Y P − bNPY NP +

(
c P − c NP

)′
X.

Implementing the estimation of the work probability and identifying the effects
of income in and out of work requires us to observe wages for the entire sample.
Moreover, we wish to allow for the possibility that pre-tax wages are correlated
with (unobserved) preferences for work (endogenous pre-tax wages). This is
addressed by using predicted rather than actual wages for both workers and non-
workers.

(cont.)
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Box 3.2. (cont.)

We specify a wage equation of the form

ln wi t = ded
t + ‚ed ′

t Ait + „ed Region + uit (1)

where Ait is age effects and Region is a set of region dummies and the super-
script ed signifies a parameter which varies according to which education group
a person belongs to. Thus the wage equation is specific to each education
group and all coefficients vary with time. The main conceptual difficulty with
estimating this equation here is the fact that wages are observed for workers
only. To correct for selection we use the well-known Heckman (1979) two-step
estimator. The key assumption that allows us to do this is that the income that
one would gain when out of work can be taken as random once we take as
given family composition, housing tenure, and region. The randomness comes
partly from government policy changes and the way that changes in the housing
market conditions affect the level of benefits to be received. More formally the
instrument for correcting for this selectivity bias is defined by

Zit = Y NP − G ′
i t„

where we have defined E (Y NP|Family composition, tenure, region, time) =
G ′

i t„, with G it representing the variables in brackets and where the time
dummies enter additively with no interactions with the other variables.
By taking the residual rather than the level of non-work income we avoid
the endogeneity problem arising from the potential correlation of family
composition and region with wages. Thus we start by estimating a reduced
form probit equation for participation including time effects interacted with
region and education and the instrument Zit defined above. On the basis of
this reduced form probit we construct the inverse Mills ratio, which we then
include in the wage equation. Using the estimated wage equation (1) we predict
wages for all individuals, whether they work or not.

We will use these wages to construct in-work income for each individual.
Each person is assigned a predicted wage. Then for each person we evaluate
income, whether working or not, allowing for all benefits and taxes (depending
on personal circumstances) and based on this predicted wage for hours 0,
23, 37, 41, 46, 51, 63. Note that actual income earned based on actual hours
for workers is disregarded, making the measure comparable for workers and
non-workers.

Following the computation of the two measures of income, in-work and out-
of-work we can estimate the participation probability using a probit model.
However, there is still one important difficulty here. We cannot take these
measures as exogenous for the participation equation, even if they are based
on predicted wages: higher preferences for work due to unobservables will tend
to be related to higher marginal tax rates; this is but one example of reverse



978–0–19–955375–4 03-IFS-c03 Pinch-Crown (Typeset by SPi, Delhi) 245 of 274 December 16, 2009 16:45

Labour Supply and Taxes 245

causality. We thus use a ‘two stage least squares’ approach, where the two
measures of income are predicted using appropriate instruments. To motivate
the instruments we need to explain the policy context and the reforms of the
1980s that subsequently affected the evolution of transfer income right through
the period of our investigation (1994 to 2004).

Where does the variability of income come from?

To estimate the effects of taxes and benefits credibly we need to argue that
these incomes vary across time and individuals for reasons that are unrelated
to work preferences. Over the sample period of our data numerous reforms
took place changing the levels of benefits and taxes at various points in time.
In itself this is not sufficient because the effects of the policy reforms could be
confounded with aggregate shifts in hours of work. However, these reforms
have affected different groups of individuals differently as argued in Blundell,
Duncan, and Meghir (1998). One such reform is crucial to identification
and has been used in particular by Blundell, Reed, and Stoker (2003). In
the 1980s public housing rents started growing at the market rate following
a reform by the then government. The implication is that housing benefit,
which compensates one for rents, started rising in line with these increases.
As the housing market moved in different ways across different parts of the
country this meant that out-of-work income would change in differential
ways across the country too. Once we control for aggregate time effects and
region we rely on this residual variation (i.e. region–time interactions) to
identify the impact of out-of-work income on labour supply. The same set
of reforms will also help identify the effect of in-work income, which also
depends on housing benefit. However, further reforms, including tax credits
and changes in the tax rates will induce further variability in this measure,
which will affect individuals in different cohorts differently.

Given the above discussion, there will be substantial differential effects on
benefit entitlement due to the reforms in different parts of the country. Thus
instead of using the actual in-work and out-of-work income measures, which
depend on actual housing costs which may be endogenous (in the sense
that they relate to household preferences and past choices), we predict these
and thus average them over different types of households; we only use the
variation over time for different regions and education groups. Moreover,
we never use actual in-work income; rather we use in-work income derived
by using predicted wages and taking averages over all possible hours inter-
vals, with weights for the observed distribution of hours. The participation



978–0–19–955375–4 03-IFS-c03 Pinch-Crown (Typeset by SPi, Delhi) 246 of 274 December 16, 2009 16:45

246 Costas Meghir and David Phillips

equation excludes time–region and time–education interactions, allowing
only for constant region and education effects in labour supply as well as
additive time effects. This assumes that preferences for work do not exhibit
different trends across groups. Although levels may differ across groups.

The data

Our data source is the Family Resources Survey (FRS). This is an annual
cross-sectional survey of approximately 23,000 households in Great Britain
and has been designed specifically for socio-economic research with a focus
on income, expenditures and employment. We use eleven annual waves of
the FRS from 1994 to 2004 and choose a sample of men, either single or
living with partners and aged between 22 and 59 inclusive. We exclude the
self-employed, those in full-time education, and those entitled to disability
benefits as well as those living in Northern Ireland. This leaves us with a
sample of 31,461 single males (with an average age of 35), and a sample of
91,372 men with partners (with an average age of 41).

The in-work and out-of-work net incomes are calculated using the IFS
tax and benefit model (TAXBEN) and are derived using the full set of deter-
minants of taxes and benefits as observed in the FRS. This model combined
with the FRS is remarkably accurate at predicting tax revenues and benefit
expenditures.

Results

In Table 3.1 we present the ‘marginal effects’ of increasing the two income
measures on the probability of participation by education group and marital
status of the man.34 Thus each number represents the increase (or decrease
for negative numbers) of the probability of work as a result of a percentage
increase in out-of-work or in-work income respectively. First, note that deal-
ing with endogeneity of in-work income in particular is very important and
indeed the bias is the direction one would expect: the positive correlation
between the tax rate faced and the propensity to work means that everything
else equal, those most favourable to working for reasons of preference also

34 These are changes in probability of work corresponding to unit increase in the income
measure. Each person has two income measures: one is the predicted income were he to work
(in-work income) and one is the predicted income were he not to work (out-of-work income).
The combination of these two measures together with their coefficients reflects the return to work
for each individual. The participation probability does not depend on the difference in incomes, but
on the income measures individually with separate weights: each income measure has a different
weight because income is valued differently when in work than when out of work.
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Table 3.1. Wage and income participation elasticities for men (UK)

Income exogenous Income endogenous

Log out-of-work
income

Log in-work
income

Log out-of-work
income

Log in-work
income

Single Men
Low Education −0.1837 −0.0243 −0.2517 0.1683

(0.0079) (0.0302) (0.0509) (0.0936)
Medium Education −0.0583 −0.1359 −0.1411 0.3081

(0.0086) (0.0325) (0.0418) (0.0770)
High Education −0.0300 −0.1402 −0.0061 0.0732

(0.0061) (0.0276) (0.0304) (0.0469)

Married or Cohabiting Men
Low Education −0.2220 0.3636 −0.1698 0.3182

(0.0041) (0.0066) (0.0348) (0.0644)
Medium Education −0.1039 0.1526 −0.1246 0.1267

(0.0052) (0.0092) (0.0274) (0.0480)
High Education −0.0608 0.1152 −0.0515 0.0341

(0.0039) (0.0081) (0.0292) (0.0413)

Standard errors in parentheses.

end up with lower after tax in-work income (because of taxation), causing a
negative bias. This is clearly the case for single men where the results in the
first two columns, that do not allow for endogeneity, give negative incentive
effects. Once we deal with this issue the incentive effects of higher in-work
income become apparent (last column).

The results in the last two columns are sensible. First, income incentives
matter most for the lower educated individuals. The participation probability
of higher educated persons responds less to both changes in out-of-work
and in in-work income. Indeed, for those with college education the effects
are not significant at conventional levels and the point estimates are very
small. However, for those with statutory education the marginal effects are
large. At a participation rate of 60%, which is about the number for the
unskilled, the elasticity of participation with respect to in-work income is
0.27 for single men and about 0.53 for married men. The out-of-work income
elasticities for the two groups are 0.42 and 0.60 respectively. These are quite
high numbers and imply that welfare benefits can have substantial effects on
the work behaviour of unskilled men and even for men with high school
education. However, as we argued earlier simple elasticities like that can be
quite misleading as far as evaluating specific reforms. Moreover, reforms we
are likely to consider in practice may affect incomes at many parts of the
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budget constraint and there may be interactions with other welfare benefits.
In the next section we undertake a simple illustrative exercise and we use our
model to predict the impact of a couple of simple reforms to give an idea of
what these results imply.

Simulating reforms

The model we have estimated ignores the hours dimension, taking hours to
be drawn randomly from the observed distribution. In other ways, however,
the model is more sophisticated than many in the literature in that it allows
for the complete structure of the tax and welfare-benefit system, whilst at
the same time allowing for the endogeneity of both hourly wages and post
tax incomes. It achieves this by using the information from a number of tax
reforms over time and the different way they have affected different types of
individual living in different parts of the country.

Within the context of this model, simulating a tax reform implies changing
the required parameters of the tax and welfare-system and then computing
how this will change the out-of-work and expected in-work income of each
individual and the resulting work probability. The purpose of this section is to
illustrate what a model such as this has to say about tax reform. It also empha-
sizes the fact that knowing the elasticity alone is not sufficient to predict what
the effects will be. If anything, the reform will typically change the in-work
and out-of-work incomes of different types of individuals in different ways:
making tax credits more generous will affect low wage individuals but not
higher wage ones for instance.

The baseline British tax system which we will ‘reform’ can be described
as follows: there is a non-taxable earnings allowance (£4,745 at the time)
beyond this (in 2004) there is a 10%, a 22%, and a 40% tax bracket. In
addition to these taxes individuals contribute to National Insurance, a tax
which is justified as funding pensions. The employees’ National Insurance
(NI) rate is 11% and declines to 1% beyond a particular level of earnings
called the Upper Earnings Limit (UEL). This means that effectively the
marginal tax rates were 21%, 33%, and 41%, abstracting from employers’
National Insurance contributions. Both National Insurance (NI) and income
tax payments are assessed on individual income and there are no deductions
allowed for consumption or mortgages. In addition there are a number of
welfare benefits, including housing benefit and tax credits which are assessed
on the basis of family income. In particular the Working Tax Credit (WTC)
is a means-tested tax credit for those working a qualifying number of hours
per week, whilst the Child Tax Credit (CTC) provides means-tested support
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Table 3.2. Probit results for male participation—marginal effects

Flat Tax Reform: Integrated Income Tax National Insurance and Tax Credits

Flat-rate income tax of 31% (36.65% for married men) on all income exceeding
increased personal allowance. Removal of UEL on National Insurance contributions.
Tax Credit not tapered away at additional rate.

Single Men Cohabiting Men
Overall 42% marginal tax rate Overall 47.65% marginal tax rate

to families with incomes up to approximately £57,000. For more information
on the UK tax and benefit system see Adam, Browne, and Heady (Chapter 1)
and O’Dea, Phillips, and Vink (2007).

To illustrate the implications of the estimates we will carry out a relatively
sweeping reform where the system described above will be replaced by a flat
tax. We consider two sets of tax parameters: one is revenue neutral for single
men and the other for married/cohabiting men. The employment behaviour
of the female partner is taken as fixed here. Table 3.2 provides the details of
the reform, while Figures 3.7 and 3.8 show graphically how the reform affects
single and married men.35

The flat tax has distinctly different impacts upon the net-income of the
single man and the cohabiting man (with one child); this is because of the
differing entitlements to tax credits which are fully integrated and tapered
away as part of standard income tax payments in this reformed system.
The single man, eligible only for working tax credit (when working at least
30 hours per week), faces a higher tax rate implying lower net income at
hours less than 30 as well as above 55 when the working tax credit has been
‘tapered away’.

For the cohabiting man, on the other hand, the new system involves higher
transfer income in the form of the more generous working tax credit for
couples and the child tax credit. Below 35 hours, the marginal tax rate is
lower because tax credits are no longer being tapered away at their pre-reform
37% rate. Despite a 47.65% marginal tax rate, ‘universal tax credits’ ensure
that with a £10 hourly wage, income is considerably higher in the reform
system even at 70 hours per week. The reform is financed by individuals
with higher wages. Figures 3.7 and 3.8 illustrate the impact of the reform
on the budget constraint of a single and a cohabiting man with one child
respectively.

35 In these figures the man is assumed to earn £10 per hour. The spouse (if there is one) works 20
hours at £6 per hour; their child is aged 10.
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Figure 3.7. Single men
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Figure 3.8. Cohabiting men

Overall the reforms reduce the income of those not entitled to tax credits
and increases the incomes of those eligible, particularly those in couples with
children. Table 3.3 shows the estimated effect of the reform, separately for
single and cohabiting men. This uses the actual FRS data and consequently
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Table 3.3. Probit results for male participation –
marginal effects

Group Estimated Overall Impact
%

Single Men
Lowest Quartile −0.20
Quartile 2 0.65
Quartile 3 0.66
Highest Quartile 0.08
Overall 0.31

Cohabiting Men
Lowest Quartile 2.02
Quartile 2 0.68
Quartile 3 −0.02
Highest Quartile −0.25

0.61

the results are representative of the population and include all observed
demographic groups with their frequencies as found in the data. The results
are broken down by quartile of wages.

The reform has a modest positive impact on the employment probabil-
ity, with this being more notable for men with partners. For single men
the small positive employment effects are observed for those with wages in
the second and third quartiles. However, the reform predicts a substantial
positive employment effect for low wage cohabiting men, with some small
negative employment effects for higher wage individuals. The reform does
not discourage participation for those paying for the reform basically because
their work probability is so high. So it looks as if this reform has the important
advantage of encouraging work for the lowest wage individuals but has little
cost in terms of lost employment by those who pay for it. The conclusion,
however, may be misleading because our model is incomplete in at least two
important dimensions. First, we do not allow hours to change. Second, we do
not allow non-hours effort to change. Finally, a reform such as this is likely to
have longer-term effects on investment in human capital as well as possible
General Equilibrium effects. These would need to be evaluated carefully if
such a reform is to be considered seriously. Nevertheless, our aim was not so
much to discuss the merits of such a reform, but to illustrate the implications
of our estimates for the sensitivity of participation to a major reform and to
show what the magnitude of the parameters would mean for a major change
to the tax system.
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3.4. CONCLUSIONS

The study of labour supply is key to understanding the welfare and rev-
enue effects of taxation. However, there are many dimensions to labour
supply and each seems to be most relevant for a different group of per-
sons. We have thus considered hours of work per week and per year, labour
force participation, and total taxable income. The picture that emerges
is very interesting. Incentives matter and taxation can generate important
distortions.

Male hours of work are almost completely irresponsive to changes in
work incentives; however, male participation, particularly for those with low
or medium levels of education can be responsive. The number of people
working among the low skilled can be sensitive to the design of welfare
benefits and tax credits as operated in the UK with an hours condition,
for instance. Hours of work and labour force participation for women with
young children and particularly for lone mothers are also quite sensitive
to tax and benefit incentives. Participation elasticities (work/non-work) are
positive and demonstrate quite a lot of sensitivity to incentives for the
decision to work or not. For highly educated individuals the sensitivity of
both hours of work and participation to work incentives are almost zero.
However, for higher income and higher skill individuals the total income
elasticity is substantial, but probably less than one. Thus for low skill men
the structure of the benefit system is likely to affect their work probabil-
ity. For high skill men higher rates of taxes are likely to discourage effort
and creativity quite substantially to imply important efficiency effects of
taxation.

In our chapter we have also tried to give a flavour of the complexity of
estimating the effects of tax and benefit reforms, particularly when the system
has elements of regressivity. The size of the elasticity is not sufficient to give us
a complete view of the labour supply effects of tax and benefit reforms. The
magnitude of the responses will also depend on the whole structure of the
budget constraint. Non-convexities, such as those induced by the tax credit
system, can induce large behavioural responses, even if the elasticities are
quite small. So a complete analysis of the effort/hours responses of reforms
requires simulation taking into account the whole structure of the tax and
transfer system.

Finally, it is important to remember that taxes and welfare benefits
affect more than just work effort. They can change other decisions, includ-
ing most importantly the decision to accumulate human capital. We have
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presented some evidence that such a margin of adjustment may be impor-
tant. However, this adjustment is ‘hidden’ because its impact is much longer
term which, likewise, makes it more difficult to estimate due to the dif-
ficulties in disentangling the impact of tax reforms from secular trends.
Genuine policy analysis has to address the longer-term issues, which could
prove to be the most important for behavioural and welfare effects. A well-
designed tax and benefit system will need to recognize that all groups in
the population can be quite sensitive to taxes and benefits in many different
dimensions.

APPENDIX 3A

Some technical terms explained

� Budget set: in this context, a relationship between hours worked and the amount
of income this provides.

� Utility function: a utility function is the economists’ way of representing indi-
vidual preferences over different goods; for given quantities of each good a
utility function implies a rate that the individual is willing to trade one good
for another (consumption for leisure in our case)—the marginal rate of substi-
tution. Individuals choose a point on their budget set so as to maximize their
utility. The size of the marginal rate of substitution is directly related to the
impact of incentives on the supply of effort.

� Marginal tax rate: the tax rate that would be paid on a small additional amount
of income (i.e. at the margin). This may be higher or lower than the average
tax rate which is the total amount of tax paid at a given income divided by that
income.

� Income and substitution effects: suppose the tax rate is increased. The income
effect is the effect of the reduction in net income implied by higher taxes. It
implies one would work more because one is poorer. The substitution effect, on
the other hand, causes one to work less because the trade-off between work and
leisure (i.e. the net wage) has been made less favourable. In this case, the two
effects work in opposite directions but this is not always so.

� Elasticity: this is the ‘proportional change in X, given a “1%” change in Y’. In this
context, the labour supply elasticity with respect to the wage is the ‘proportional
change in labour supply, given a “1%” increase in the (net hourly) wage rate’.
An elasticity of 1 means labour supply increases by 1% for a 1% rise in the net
wage; an elasticity of 0.1 means a 0.1% rise for a 1% increase in the net wage.
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The size of the elasticity is determined by the income and substitution effects
detailed above.

Further concepts and terms are defined in the relevant sections of the chapter.

APPENDIX 3B

The difference-in-differences estimator and the
taxable income elasticity

In this appendix we look in some detail at the difference-in-differences estimator
that has been used to estimate the impact of reducing higher marginal tax rates.
When we refer to the treatment group we refer to individuals who benefit from a
tax reduction (or more generally change). The control group is the group to whom
these are compared. Specifically what is frequently estimated is some version of the
following double log specification

log E is = ·0 + ‚ log ps + ‚ log(1 − ti s ) + uis (1)

where E is stands for earnings for individual i in period s , pt is the unit price of
effort in period s , and ti s is the tax rate faced by the individual.37 The last term uis

is unobserved and constitutes the random income shock. The nature of this shock
plays an important role in our attempts to understand incentive effects. In this
simplified framework, the effect we wish to estimate is ‚, namely the proportionate
effect on earnings (or taxable income in other contexts) of a percentage change in the
proportion of earnings retained after tax.38 The approach to estimating ‚ followed in
the literature39 is to compare the growth of earnings for a group that was subject to
a tax reform (say the very high earners) to a group with earnings just below the level
at which the tax cut took effect. This approach ignores the fact we do not observe the
price of effort p and treats it as a common factor affecting every group in the same
way; hence it drops out when we compare across groups of individuals.

To see how this works, suppose we have two populations operating in the same
labour market, but one consisting of individuals who earn less initially so that they
face lower tax rates than the members of the other group. Suppose a policy reform
is introduced whereby the tax rate of the higher earners is reduced. The lower-
earnings group with incomes not targeted by the reform will constitute the control

37 Notice that by the properties of logs the log of the after tax price of effort is log((1 − t)p) =
log p + log(1 − t).

38 Note that this is not the same as (minus) the elasticity of earnings with respect to the tax rate.
The latter is −‚ t

1−t .
39 See Feldstein (1995, 1999) for example.
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group. It is assumed that we observe the same set of individuals before and after
the reform; the classification in treatment (those affected by the reform) and control
group (those not affected) is based on their original income. We ignore observed
unearned income, which in practice we can control for. The difference in these two
groups will be reflected in differences in the mean of u in the pre-reform period
(i.e. the mean of ui0); the method indeed needs to assume that this mean affects
outcomes in both periods in exactly the same way. In technical jargon this means
that any changes in income are permanent. The difference-in-differences estimator
for the effect of the tax reduction is based upon the difference in the change (�)
in log earnings in the treatment group (log E 1) from that of the control group, i.e.
� log E 1 − � log E 0. This is then scaled by the percentage change in the proportion
of earnings taken home (1 − t), or more accurately the change in log(1 − t). This
calculation aims at obtaining an estimate of ‚. However, there are three important
difficulties with the interpretation of the results: (a) income shocks are unlikely to be
permanent; (b) the price of effort may change differently for each of the groups; and
(c) aggregate economic trends may differ across lower and higher earning individuals.
The approach described has to assume all these issues away. The expression below
summarizes the problems by including three different confounding components. To
do this in a simple way we have expressed the way the income shocks persist from
one period to the next as ui1 = Òui0 + εi1. This means that in period 1 (after the
reform) a proportion Ò of the income shock that occurred in period 0 continues
to affect the observed level of income. The approach assumes that this proportion
is 1, i.e. that the shock is permanent. Suppose there is a tax reform and call D
the percentage change in the proportion of earnings that the person in the High
income group can keep minus the same for the Low income group.40 Formally,
D = � log(1 − t)H − � log(1 − t)L . Thus what the method really estimates is

� log E H − � log E L

D
= ‚ + (Ò − 1)

(
uH

0 − uL
0

)

D
+

(g H − g L )

D
+

� log( p H/pL )

D

(2)

where a superscript H denotes those with a higher income in the first period and
L those with a lower one. uH

0 is the average first period random income ‘shock’ for
those classified as high income in the first period (the treatment group) and similarly
uH

0 for the low income individuals. So for example � log E H is the earnings growth
of those classified as ‘high income’ in the pre-reform period. In what follows we will
suppose that the reform reduced the tax rate faced by the higher income individuals
relative to that of the low income individuals; thus D > 0.

The first term in (2) reflects mean reversion of incomes. Unless all shocks are per-
manent (Ò = 1) we expect this term to be negative and will bias downward the effect ‚

we are seeking to estimate. This is the bias caused by mean reversion and is discussed

40 The High and Low categories are defined by the income position before the reform took place.
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at length by Gruber and Saez (2000).41 The second term reflects the aggregate growth
rate of individuals in different parts of the initial income distribution. So during
periods of increasing inequality, such as the 1980s in the US and the UK, this term
will be positive; this means that the incomes of those higher up in the distribution
are growing faster than those lower down for reasons that may not be related to
the tax reform directly and this will bias upwards the effect we wish to estimate.
The final term has to do with whether individuals at a lower part of the income
distribution offer a different type of skill to those at a higher part. In the extreme,
all these individuals just offer the same type of skill, more or less effectively, and then
the adjustment � log p1

p0 will be zero because the price for a unit of effort across the
two groups grows in the same way. However, under reasonable assumptions � log p1

p0
will be negative when the tax rate relating to the higher earning individuals is
cut.42 This can occur because the decrease in tax for the higher income group will
increase their supply of labour and will lead to a shift in the demand for labour from
the lower skill to the higher skill group. In equilibrium one can show that � log p1

p0
is then negative. The result is a downward bias for the estimated earnings elasticity.
Thus accounting for such general equilibrium effects would lead to larger elasticities
(‚) than those implied by the difference-in-differences framework. The approach we
described above is thus fraught with problems: mean reversion in income and general
equilibrium effects bias downward the elasticity, while aggregate trends can go either
way. For the specific case of the reforms analysed in the US (the 1986 reform in
particular) the increase in inequality would bias the elasticity upwards.

APPENDIX 3C

Supplementary tables

41 Note that Feldstein categorizes people on the basis of the pre-reform marginal tax rate. This is
a function of the pre-reform income. Hence although more complicated this is in effect a categor-
ization by initial income and the same arguments apply.

42 To show this we have taken a CES production function with two types of labour. The labour
supply elasticities of the two groups can differ.
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