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1 Introduction

In most developed countries there exists large morent financed and managed income
transfer programs. At the same time, there are ioggdiscussions and controversies about
the size and the design of income transfer progrdinis controversy can be best described
by the trade off betweerquity and efficiencyWhereas income transfers increase the
disposable income of the disadvantaged, and trareases their well-being, these programs
introduce distortions that might lead to substardiaincentives on the labour market, and

thus to behavioural adjustment of labour supply.

Individuals can adjust their labour supply along twargins, i) the decision to participate on
the labour market (extensive margin), and ii) tlegision about working time (intensive

margin). Although labour supply effects on the estee margin tend to be more important
(Heckman 1993) it is necessary to study the intensnargin as well when analysing the
labour supply behaviour. This is in particular impot for the evaluation of welfare

programs such as in work credits as these reforightrprovide opposite incentives for the
labour market participation and the working hours.

The design of transfer programs, and the traddsefiveen equity and efficiency has been
intensively analysed in the economic literature.e Tdeminal theoretical contribution is
Mirrlees (1971). In that framework, which focuseslasively on the case where agents chose
only how much to work (i.e., on the intensive majgit can be shown that negative marginal
tax rates can never be optimal, ruling out in-workdits! Diamond (1981) extended the
model of optimal income taxation by focussing esgaolaly on the extensive labour supply
margin. In this framework, the optimality resultsrided within the Mirrlees framework no
longer hold. Instead, Diamond shows that for sont®me ranges, optimal marginal taxes
may be negative. Saez (2002) puts forward a mddeldombines the ideas in both Mirrlees
and Diamond, and allows for workers to choose wéretind (to a degree) how much to work;
he shows that it is more likely that optimal taxtesamay turn negative the larger is the

extensive elasticity relative to the intensive ttiy.

1 At least, ruling out in-work credits that look dikhe earned income tax credit from the US, whiz$ & phase-
in portion where the size of the transfer increasiéls earnings (i.e., there is a negative margiatd). In this
paper, we use the phrase “in-work credit” to me#axasystem that redistributes more to people siitictly
positive earnings than it does to those who donaok.
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The aim of this paper is to apply the theoreticaldel presented in Saez (2002) to analyse
empirically the design of income taxation, and igcdss its optimality. We focus on the tax
and transfer systems in Germany and the UK. Moexifipally, we want to assess and

compare the design of the tax and transfer systeome mothers in both countries.

We chose to focus on lone mothers for a numbeea$ans. First, in both countries, lone
mothers are eligible for generous transfer prograsymand the interaction of transfer
programmes and the income tax system can genetatgeb constraints with high and
variable effective marginal tax rates. Second,&hera (partly emotional) debate in both
countries about the extent to which lone motheasishbe supported by the state, even when
they do not work. Lastly, in practical terms, focgson lone adult households allows us to
avoid the substantial complexity to both modeltabbur supply as well as optimal tax theory
that arise when dealing with household decisiongabbur supply. So far the optimal tax
literature has not suggested a theoretical framiewocounting for the simultaneous decision
of households that can be empirically analysedthigysame token, focussing of lone mothers
who are in general a relatively low-skilled, low-geagroup gives greater justification to
focusing exclusively on labour supply responsetgaxation, rather than responses involving
other factors that might affect taxable earningauf@r and Saez, 2002). In both, Britain and
Germany, lone mothers are of important size. Adogrtb the German population survey, in
2003 more than 16% of all families with the younigdsld younger 18 years are households
with a single parent (Statistisches Bundesamt, ROOHis implies that about 15% of all
children younger 16 are raised by single parent8ritain the share of lone parents is even
higher: Roughly 25% of families with children ammé parents (Office for National Statistics
2005). In both countries the majority of lone paseare mothers, only about 10% of lone

parents household have only a father.

We analyse the optimality of income taxation incanparative setting for Germany and the
UK. A comparison between these countries is intemggor several reasons. Most important,
the transfer and benefit systems for families whiidren are quite different in both countries.
In Britain, there is a clear dichotomy between ofatvork support (provided through
traditional means-tested benefits) and in-work suppprovided through refundable tax
credits, and the importance of the latter has graubstantially over the past decade.
Germany, however, relies on the more traditionahmsetested social assistance, with very
high positive marginal withdrawal rates (howeves,vée show later, the budget constraints
facing lone mothers in the two countries are ircpica rather similar, even if different ideas
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underpin the two designs). Furthermore, there eetisrmous differences in the institutional

structure, the distribution of earnings and thacttire of labour markets.

We address two questions: first, following Bourgigrand Spadaro (2005), we want to assess
the welfare weights that a social planner wouldgasto different groups (defined by their
income) given that the tax and transfer systemwleabbserve in each country is optimal, and
given the labour supply elasticities that we esten&econd, we want to derive the optimal
tax schedules in each country given various assiwsoeid! welfare functions.

Based on the theoretical literature of optimal texg there exist several empirical studies
employing microsimulation models that analyse anthgare welfare and tax systems of
different countries. A recent application about the design of the tad benefit systems is
most closely related to our research on the optiynaf tax in transfer systems: Immervoll et
al. (2006) apply a basic framework of optimal t&xatio the analysis of two different transfer
programmes for 14 Western European countries: iteeréform is traditional means tested
welfare that covers all; the second reform propesahn in-work tax credit that focuses
exclusively on the working poor. The authors use thicrosimulation model EUROMOD
that mimics the current welfare and tax system4oEliropean countries, and calibrate labour
supply elasticities on the intensive and extensmaggin. Their results are strongly in favour
of the in-work tax credit: they conclude that inrtgaular in countries with large current
welfare programmes, such as Germany, a purely rieated benefit programme is not
desirable. Eissa, Kleven, Kreiner, (2005): evaluhteewelfare effects of four tax reform acts
on single mothers in the United States over thed@syears. They find that the tax reforms
reduced the tax burden for this and thereby causelfare gains. The findings of this study
underline the importance to account for both thensive and the extensive margin when
analysing the welfare effects of tax reforms asdfiect are mainly driven by the effects on
the extensive margin. Yet, as in Immervoll et ab(@)., this study does not allow for

heterogeneity in the behaviour of individuals bsgwanes labour supply effects to be constant.

Thus, the key advance in this paper, in contragftégorevious literature on optimality of the
tax and benefit system, is that we combine thertheboptimal taxation with both country-
specific tax and benefit micro-simulation modelsl doountry-specific) structural models of

labour supply. This enables us to recognise flleydomplexity (and heterogeneity) in the tax

2 There exists numerous empirical studies on welédfects of tax reforms (e.g. Aarberge and Colurpin
2005). However these studies differ from the modkdsely linked to the optimal income tax theorytlaesy
are not derived from an optimal tax formula buheatfrom structural econometric models of laboypdy
behaviour.
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and transfer system within each country, and ib alows us to estimate, rather than
calibrate, the key behavioural inputs (labour symphsticities) in the expression for optimal
tax rates; we are also able to reflect heteroggmneiiousehold behaviour.

2 Thetheoretical model

We base our analysis on the framework outlined arzS(2002), slightly modified for our

research questions.

Generally, the problem of optimal income taxatian de described as follows: a social
planner (the government) maximises a social weliametion given its budget constraint. The
social welfare function is a transformed functiohimdividual utilities which themselves
depend on net household income (consumption) asgrée The functional form of the social
welfare function is based on normative assumptranging from a Rawlsian to a Ultilitarian
welfare function. In a Rawlsian society, the so@&nner cares only about the worst off
individual; in an Utilitarian world, the social plaer weights the utility of all individuals

equally.

In the framework of optimal taxation, the margimrag which individuals can adjust their
behaviour is their labour supply. This leads to titaele-off between equity and efficiency.
Whereas transfer programs (or negative tax paymneatsincrease the disposable income of
the disadvantaged, and thus increase their welibdéimancing these programs with positive
income tax rates introduces disincentives to wand, in general, will lead to a reduction in
labour supply. Therefore, when analysing the opitsnaf the tax and transfer system, it is
vital to have a detailed understanding of how imdlals’ labour supply responds to tax

changes.

Saez (2002) sets up an optimal tax problem whene thrd+1 groups in the labour market:
groups of individuals who do work, plus one grogmsisting of those who do not work. In
Individuals choose whether or not to participates (extensive margin), and which group to

choose (the intensive margin). In this framewogjroal taxation has the following form:

T-Ta_ 1+ T -T,
i i1 — Zhj|:l_gj_,7j j O:I'
C-CG. uhiz G-G



In this expression]; is net tax paid by groupandC; is the net household income of this
group, so the term on the left-hand side is theaeteix paid when moving from group i-1 to i
divided by the gain in net income. Non-workers reedenefits Ty, by definition identical to
Co. The gross earnings of groupequal toC; + T;, are exogenously fixedy measures the
share of group in the population. The social welfare functionusmsnarised by;, the weight
the government assigns to graup

The intensive elasticity,;pis defined as:

C-C, dh

A dG-Cy

This mobility elasticity captures the percentagerease in supply of groupwhenCi-Ci; is
increased by 1%, and is defined under the assumiiat individuals are restricted to adjust

their labour supply to the neighbouring choice.

Finally, n; is a measure of the extensive elasticity, andefndd as the percentage of
individuals in groupi who stop working when the difference between tké lrousehold

income out of work and at earnings pairg reduced by 1%:

,=C-G__dh
" h dG-G)
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The main implication of the optimal tax rule abasethat the optimal tax system depends
heavily on whether labour supply responses are erdrated at the intensive or extensive
margin. When the extensive elasticity is assumdukteero, Saez’ model gives results similar
to Mirrlees’, where negative marginal tax rates ragger optimal. However, the greater is the
extensive elasticity compared to the intensivetiei@yg the more likely it is that the optimal

schedule will feature relative smaller guaranteedoine for non-workers, and negative

marginal taxes at low levels of earnings.

We apply the model outlined above to a comparathadysis of optimal income taxation. The
focus of this analysis is on the tax and transystesn of lone mothers in Germany and the

UK.4 As Saez (2002) does in the empirical example, @fane the groups by gross earnings.

3 As we show empirically in the following sectiohjd is different from the conventional extensivasgicity, or
elasticity of labour force participation, which (gsually) defined as the proportional increase orkers
when net incomes rise by 1%.

4 At first glance it might seem problematic to deran optimal tax schedule for a sub population. &, the
government can distinguish lone mothers and explitargets transfers towards this group: inconme ta
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A first-best solution of income tax would be basmd measures of skill or productivity

captured by the hourly wage, but in practice ttasnot be observed, and so optimal tax
models assume that the income tax has to be aduarszlely of gross earnings. We condition
the optimal income schedule on this informationvasaim to mimic the taxation decision the

government faces.

3 Lone mothersin Germany and UK: The tax and transfer system and
labour market behaviour

Over all, the female employment rats with 66.3% higher in the UK than in Germany,
where 58.8% of the relevant population is emplog@&CD, 2005). However, as Haan and
Myck (2006) shows, the picture is different for dormothers. This is partly due to
compositional differences - lone mothers in Germhaaye older children — but is also due to
other factors: conditional on the age of their dfgh, lone mothers in Germany work more

than in the UK. Table 1 gives more detail, basedtlen samples used in the subsequent

analysis®
Table 1: Employment rates of lone mothers. UK and Ger many, 2002/03.
Share Employment ratein %

Ger many UK Germany UK
with children <17 71.37 52.53
with children: youngest 0-3 9.06 27.28 27.96 28.82
with children: youngest 4-6 19.18 19.35 53.81 48.63
with children: youngest 7-16 71.76 52.79 81.55 65.46

Note: In Germany, roughly 16% of families with chrién are lone parents households, in Britain aRb%.
Source: FRS 2002/3 and GSOEP 2003. See Appendprdoise details of sample.

In both samples, only a small minority of lone mesthwith young children (defined as “any
children under 4”) work: 28% in the UK and 29% irr@any. But employment rates are
markedly higher in Germany than in the UK once diieih start school: 65.46% of lone

legislation in Germany and the UK discriminateswsssn households with and without children, and by
marital status. In other words, in this analysisdeeive a tax schedule for single adults with aleilg taking
taxation of the rest of the population as exogersmasconstant.

5 Employment rates are defined as the share of ggland self-employed people over the whole pojmuah
this age group.

6 The population for our analysis is lone mothersdagetween 17 and 60 with at least one dependédt ch
under 17 years, but excluding self-employed, awnddlin full-time education. Additionally, the UKmaple
excludes those receiving disability benefits, amel German sample excludes those declaring thensstdve
be retired. More information about the data emploged the sample is provided in the Appendix.
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mothers with no children under 7 in the UK workmgmared with 81.56% in Germany.
Average hours worked are higher in Germany exaaptone mothers with young children,
who work slightly more hours on average in the UK.

However, an important compositional differencehattione mothers in the UK tend to have
younger children than in Germany. In our samplesed times as many lone mothers in the
UK have children under 4 than in Germany (28 % carag with 9 %), and almost a half of
lone parents in the UK have a child under 7, combao just under a third in Germany. This
considerable compositional difference gives an teafdil reason why the mean employment
rate, and mean hours worked, of lone mothers inUKeis considerably lower than in

Germany (52% compared with 71% in our sample).

Regarding the working hours, we observe a similetupe when comparing the two countries
(Table 2). Over all groups average working houes lagher in Germany. Yet, decomposed
by age of the child we can demonstrate that higleeking hours of lone mother are driven
by those mothers with children older than 3 yehosie mothers with children younger than

three work, on average, slightly less in Germamytim the UK.

Table 2. Working hour s of lone mothers. UK and Ger many, 2002/03.
Weekly working hours

Germany UK
With children <17 21.10 15.24
Youngest child 0-3 5.88 7.06
Youngest child 4-6 14.54 12.98
Youngest child 7-16 24.77 20.39

Source: FRS 2002/3 and GSOEP 2003. See Appendptrdoise details of sample.

A comparative analysis of the tax and benefit desigd its optimality in Germany and the
UK is insightful as there exist substantial difieces in the transfer and benefit systems. In
the UK, as well as means tested out of work bepeditlarge amount of transfers are made
conditional on working through in-work credits (WETduring the period covered by our
data). In contrast, the German tax and transfetesysalmost exclusively relies on more
traditional means-tested social assistance, with kiggh withdrawal rates. Thus, the German
transfer system is mainly targeted towards the waonking poor. This difference is in

particular true for lone mothers, as in both caestrseveral programs are in particularly

7 Children in the UK start full-time education nddathan the term after theif’®irthday; in Germany, school
starts in general after th& &irthday.



targeted at this group. In the UK, the amount péaficial support through in work credits is
dependent on the number of dependent children arntlis transfer is withdrawn based on
household income, it affects single and couple ebakl differently. The latter is true as well
for the means tested income support programs itJ#eln Germany, both income taxation
and transfer programs target lone parents diffgremot couple households with children.
There exists an additional tax exemption for tagabtome that is conditioned on being lone
parent. For single households with children meastetl benefits are more generous due to an
extra transfer.

The effects of the tax and transfer system on #tehousehold income for lone mothers is
best described by looking at stylised budget lioeshese families.

Figure 1. Budget constraints for lone mother with two children in UK and Germany,
2002

Budget constraint for lone mother with two children

2000

1800

-0 6 o & 09

1400 -

Net income (Euros per month)

1200

Germany median

UK median

— - — Germany 25th percentile
— - — UK 25th percentile

1000

0 5 10 15 20 25 30 35 40
Weekly hours worked

Notes: For each country we consider a lone motlueking at 25 percentile, and at the median hourly
wage, renting at the cost of median rent” gBrcentile wage for lone mothers in Britain is4%5and in
Germany €8.80 median wage is in Britain €7.96. iarfdermany €10.90

Source: authors’ calculations using TAXBEN and STSM

Figure 1 presents comparisons of budget constréonta lone mother with two children for

the fiscal year 2002. The budget lines are drawtkeurhe assumption that the woman is
earning the 25th percentile or the median fematsghourly wage. For the UK, they do not
include housing benefit or council tax benefit. #ie lowest levels of earnings, i.e. in

scenarios where the family qualify for the basicanetested support, disposable incomes of
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families in Germany and the UK are very similarff@ences become apparent only at hours
levels beyond about 16 per week. As mentioned abloedransfer system in Germany is
mainly based on means tested benefits that arelsaitm with almost 100%. Therefore, the
budget line for a low wage lone mother with twoldfren is hardly affected by her working
hours. Still at 40 weekly working hours net houddrshe receives full means tested benefits
and her earnings are fully withdrawn. The budgetst@int of a comparable lone mother
earning median wage is similar. Her net househotdme starts to increase after about 32
working hours when the means tested benefits rianlowontrast, the budget line of a low
wage mother in the UK is affected by her labourpdyprhis is the result of generous in-work
support which these families are eligible for ie florm of the WFTC. This is true regardless
of earning the 25 percentile or the median wageerdsting to note is that despite the wages
are markedly higher in Germany, the net househwtdme of lone mothers is higher after
working more than 16 hours. This is the effectha in work credits. As we will show in the
next section, taking all programmes the UK govemtms more generous towards lone
mothers as the German. Over most of the earningsildition, lone mothers in the UK
receive higher transfers than they pay in incoma pawroll taxes. On average the British
government transfer about 200 Euros per week tona mother, in Germany the average

transfers are with 85 Euros per week markedly lower

For the empirical analysis we employ detailed courspecific microsimulation models,
TAXBEN for the UK and STSM for Germany that allovs to derive the amount of tax
payments and transfers and the resulting disposadiehousehold income for all lone
mothers? This allows us to derive the net income distribatfor the lone mothers under the
current tax legislation and hypothetical reformrsréos which is necessary to derive the

optimal tax schedule for this group.

4  Estimating the labour supply elasticities

One key innovation in this paper is that, rathentlgalibrating the labour supply elasticities
of various groups, we make use of labour supplyptieities derived from comparable,

country-specific, structural models of labour syppiull details of the two models used are
given in Bargain et al. (2006) and Haan (2006)Germany, and Brewer et al. (2005, 2006)

for the UK, but the salient features are that kavth discrete choice models of labour supply,

8 These micro simulation have been extensively usegrevious research and are best described infdFS
TAXBEN (Giles and McCrae, 1995), and for STSM ieiBer, et al. (2005).
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where each individualis assumed to choose between not working andta fimmber J) of
positive hours choices, with each chgie8,...J corresponding to a level of disposable income
Ci (choicej=0 corresponds to not working). The attraction lu tapproach is that it can
easily allow for non-linear and non-convex budgets see Blundell and MaCurdy 1999).
Both models specify the direct utility function agjuadratic in net income and hours worked.
The utility is allowed to vary with observable andobservable effects. A detailed

specification for both countries can be found & Appendix.

Labour Supply Elasticities on the Extensive and Intensive Margin

As is the case in the empirical example in Sae@ZP0nve see the optimal tax model in terms
of groups defined with respect to gross earningswéver, the two discrete choice labour
supply models are defined with respect to (weehklyyrs worked. The way that we use the
structural labour supply models to calculate theneive and extensive elasticities required
by the Saez formula is detailed described in thpeflix, and the resulting elasticities shown
in Table 3 below. For the UK, elasticities are ragtied from a sample of lone mothers in
2002/3, for Germany, from 2002-2004ote that the definition of the extensive elasgsi
given in section 2 differs from that of the convenal extensive elasticity (sometimes called
the participation elasticity, or the elasticitylabour force participation), which measures the
proportional increase in labour force participatiomesponse to a 1% increase in net income
in work: for comparison with other studies, therefowe show values of this conventional

elasticity of labour force participatidf.

The Table shows that the estimated elasticitidferdidetween the countries, being generally
higher in the UK. The intensive elasticities deelas weekly hours increase, but the extensive
elasticities increase. That the overall labour reathehaviour of lone mothers in the UK
differs from those in Germany is confirmed by ostimates of the conventional elasticity of
labour force participation, which stands at 1.36léme mothers in the UK, compared with

0.4 in Germany.

9 Given this information we estimate the elastisitier the fiscal years 2001 to 2003. The tax anmtefiesystem
in Germany did hardly change during that time, Is® panel dimension provides more information and
variation for the analysis.

101n practice, we estimate this by increasing nedimes at all positive hours choices.
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Table 3: Employment rates of lone mothers. UK and Ger many, 2002/03.
Labour Supply Elagticities

UK Ger many
extensive intensive extensive intensive

Hours choice 1 0.22 0.22 0.12 0.12
Hours choice 2 0.44 0.04 0.13 0.01
Hours choice 3 0.49 0.02 0.16 0.03
Hours choice 4 0.65 0.03 0.24 0.02
Hours choice 5 0.66 0.02 0.28 0.04
Elasticity of LFP 1.36 0.40

Notes:: For Germany, the intervals for working hours werg, 6-14, 15-21, 22-27, 28-3, 34+, with
corresponding hours points 0,10,20,25,30,38. F®tJK, the intervals are 0, 1-15, 16-22, 23-29, 803+,
with corresponding hours points 0,10,19,26,33,48 (hedian of each band).

5 Numerical Smulation

For the numerical simulation of the optimal taxesthle we define 1+1 discrete groups along
the gross earnings distribution, | groups for pesiearnings and in addition the group of non
workers which have zero gross earnings. For contipareeasons we define the same income

classes for Germany and the UK.

Given the derived elasticities and the defined réigc earning points we can apply Saez
framework of optimal taxation to analyse optimalnisfer and tax schedule for lone mothers
in Germany and the UK. Therefore, we need to stileeoptimal tax schedule defined above.

The optimal schedule is derived subject to two trangs.

Zo:hg =1.

The first is the government’s budget constrainat ils the weighted sum of net taxes has to

sum up to the budget constraint. As stressed alfowvéone parents the budget constraint is

11 The income classes are defined to be decileshgpathetical earnings distribution. The hypothdt&arnings
distribution was constructed by assuming that daicd mother in our German sample has a 20% pratabil
of working at the 5 positive values of hours a weskd then estimating the resulting distributiormafekly
earnings.
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negative in both countries, because lone parentsve a net transfer financed by the rest of

the society. The second constraint is a normatisatecessary for identification.

We make use of the duality of optimal income taoaframework and analyse two questions.

First, we follow Bourgignon and Spadaro (2005) dedve the welfare weights assigned to

the different groups along the income distributibat make the actual tax and transfer system
in both countries optimal. Second, assuming a fipecelfare function we design the optimal

tax and transfer system for lone mothers in Gernzantythe UK.

6.1 Optimal Weights

In an application for France, Bourgignon and Spada005) invert the Mirrlees model and
find that, if intensive elasticities are low (comga to those we have estimated for Germany
and the UK), then the French tax and transfer adkeeds optimal under a Paretian
government. However, when they assume higher eigssi, they show that the actual French
tax and transfer system is only optimal if the autly imputes negative social welfare
weights to individuals at the upper end of the meadistribution: speaking very loosely, tax
rates at the upper end of the income distributi@dastorting “too much” compared to the
revenue raised, and so can only be optimal if dugas planner actively wishes to have penal
rates of tax at the top of the income distributidve develop this sort of analysis by using
estimated, not calibrated, labour supply elasésitalong the extensive and the intensive

margin.

As mentioned above, we have defined groups ovegtbss earnings distributidA.Table 4
shows, for each group, mean net tax, mean net iacorean elasticities, and the actual share
of the population located in each bdddrirst, the share of lone mothers at the discrete
earnings points differs markedly between Germany thie UK. As shown in the previous
section, almost half of the lone mothers in the &€ located at zero gross earnings. The
distribution over positive earnings is fairly evewmith about 5 % at each point. However, in
Germany, about one third of lone mothers have eparaings point, few women are at the
low- to middle- earnings points, and the majorityvorking lone mothers are at the top three

points. The higher labour market participation,heig hours of work given labour market

12 with a common set of cut-off points. The excharge was 1.466.

13 As the Appendix sets out, the mean net tax, daplesincome and elasticities shown in Table 4 ar¥ the
whole sample, not just those lone mothers who asemwed to have gross earnings in each band. $his i
because we are able to estimate elasticities fdr ealividual at each discrete band, and we catutatke net
taxes for every individual for any level of grossm@ngs.
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participation, and higher hourly wages togethermadlan that average gross earnings are

considerably higher in Germany than in the UK.

Second, net transfers are higher (net taxes arer)oler lone mothers in the UK than in

Germany at every earnings point, showing that tkehds a more generous transfer system
for lone mothers. This fact, combined with the feénatt lone mothers in Germany have higher
gross earnings, means that net transfers receiddne mothers in the UK are around 200

Euro per week, but only 85 euro a week in Germany.
Lastly, there are also important differences in ¢ésémated labour supply elasticities. Most

importantly, the extensive elasticities in the Uke aiigh, relative both to the intensive

elasticity in the UK, and the extensive elastisitie Germany.

Table 4: Optimal weightsfor the taxation of lone mothers. UK ver sus Ger many

Gross  Net Income Marginal Intensive Extensive  Opt. Relative Opt
Earnings in€ in € Net Tax in € Tax Rate Share Elasticity Elasticity Weights  Weights
United Kingdom
0 0.00 274.78 -274.78 0.48 0.00 0.00 1.64 1.0d
1 76.25 305.75 -229.49 0.59 0.05 0.20 0.26 0.40 40.2
2 130.81 335.38 -204.58 0.46 0.07 0.06 0.40 0.51 310.
3 173.26 359.64 -186.38 0.43 0.06 0.03 0.50 0.47 29 0.
4 210.55 377.80 -167.25 0.51 0.05 0.02 0.61 0.37 23 0.
5 245.79 392.23 -146.44 0.59 0.05 0.02 0.66 0.27 17 0.
6 281.73 409.01 -127.28 0.53 0.04 0.03 0.62 0.33 20 0.
7 320.46 425.26 -104.80 0.58 0.04 0.02 0.63 0.29 18 0.
8 371.33 448.56 -77.23 0.54 0.05 0.03 0.58 0.36 20.2
9 446.10 477.30 -31.20 0.62 0.05 0.03 0.52 0.37 30.2
10 642.02 583.40 58.62 0.46 0.05 0.05 0.36 0.57 50.3
Germany
0 0.00 24454 -244.54 0.29 0.00 0.00 1.69 1.0d
1 86.00 294.98 -208.98 0.41 0.05 0.12 0.12 1.36 00.8
2 129.84 299.09 -169.25 0.91 0.03 0.08 0.14 0.03 02 0.
3 173.68 320.02 -146.34 0.52 0.02 0.05 0.13 0.79 47 0.
4 211.04 336.52 -125.48 0.56 0.04 0.01 0.20 0.81 48 0.
5 246.44 343.98 -97.53 0.79 0.05 0.01 0.20 0.67 004
6 282.22 358.27 -76.05 0.60 0.07 0.01 0.24 0.66 90.3
7 321.93 380.23 -58.31 0.45 0.06 0.04 0.31 0.65 90.3
8 373.03 391.70 -18.67 0.78 0.08 0.03 0.22 0.61 6 0.3
9 447.39 430.04 17.35 0.48 0.11 0.04 0.29 0.60 0.3
10 659.19 546.76 112.44 0.45 0.20 0.03 0.13 0.83 49 0.

Notes: Cut off points for the positive earningsrsi(in €): 107, 153, 193, 228, 264, 300, 344, 4086 502. All
income ant tax information are the mean averageegaber week. Marginal tax rate is calculated asigé in
net tax over change in gross earnings betweeneujgcoups.
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Source:SOEP and FRS.

The weights under which the UK and German tax aadster system for lone mothers are

optimal, given our estimated labour supply elasésj are presented in the last two columns
of table 4 and in figure 2.

Figure 2: Optimal weights by gross earning groups. UK and Ger many
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We find that both countries’ tax and transfer systere optimal only if the government has
strong concern for redistributing to non-workerse tweights for non-working women are

relatively high, and those for working women are l@and decline by little as earnings rise.

There is one striking feature of the weights calted for Germany: a sharp drop in the
weight for the third group. This drop coincides twa part of the budget constraint where
there are very high marginal tax rates (due tagh hiithdrawal rate of means-tested benefits).
With such high marginal tax rates, it makes liggnse for lone mothers to choose to work if
their earnings would fall in this band, and theyomlay that the optimal tax model can

rationalise this is if the government actively watd prevent lone mothers from choosing this
point, and therefore the social weight is very Iowhen we characterise the earnings
distribution with fewer points, this result disappg because the portion of earnings over
which the very high marginal rates apply is relalysmall (see Appendix).

To anchor the social welfare weights, Saez (208@ires that the sum of weights, weighted

by the share of the population that choose eactl baearnings, is equal to one. This scaling,
14



though, makes it difficult to compare the weighdireates for two countries with such
different patterns of work. In other words, the @ngihted mean welfare weight in the UK
will be lower than in Germany because more loneherstin the UK do not work. To provide
a better cross-country comparison, we show the/el@mptimal weights expressed relative to
the weight given to the non-workers This reveat th Germany, the government seems to
assign higher relative welfare weights to workiogd mothers than the government in the
UK: Compared to the weight for non-workers, thefeued weight for working lone mothers is
about 0.4 in Germany, but only 0.2 in the UK, arahf this we conclude that the government

in the UK has stronger preferences for redistrdoutp the non-workers than in Germany.

It is worth considering how this result arrivesistdriven by the relatively high extensive
elasticities in the UK. A shift in the tax burdewr the working poor to the non-workers (i.e.
a reduction in net taxes for the working poor, andncrease in net taxes for non-workers) in
the UK would induce relatively large numbers of doparents to work because extensive
elasticities are high, but not have a large negaimpact on the labour supply of those
already in work because intensive elasticitiesl@anel4 The only way that the expression for
optimal taxes can rationalise the UK governmentosimy not to do this is by assigning a
much higher weight to the incomes of the non-wakban the incomes of the working poor.
In Germany, extensive elasticities are relativelydr and therefore a tax schedule with an

earned income tax credit is less favourable thaherJK.

6.2 TheOptimal Tax Schedule

As discussed in the previous section, neither Wk nor in Germany the tax and transfer
system has negative marginal tax rates. Howevegative marginal tax rates can become
optimal when extensive elasticities are relativetgportant compared with intensive

elasticities. It is therefore of interest to findtaunder what social welfare functions would

increased transfers to the working poor becomer@tiRecall that rationalising the current

14 Although the current British tax system conditicasne transfers on working (16 or more hours a yyeb&
transfer system on average (ie across all lone ensldoes not generally give larger transfers éovtbrking
poor than to non-workers (ie, marginal tax rates ganerally non-negative). In the 2002/3 transjstesn,
low-wage part-time workers could receive higher tnetsfers in work than if they did not work, butlyif
they had two or more children, and — crucially dyahthey would not receive housing benefit or ooil tax
benefit if they did not work. In practice, the vasajority of non-working lone parents receive asteone of
these.

15



transfer system in both countries requires the gowent to have relatively strong desires to

redistribute to non-working lone mothers.

We therefore derive the optimal tax schedule aditsgross earnings points under a class of

social welfare weights, ghat decrease with gross earnings as follows:

_ 1
~ pexp(% ) - 0.25

g

where y~ is the gross earnings at poirglative to the gross earnings at the highestiregsn
point. We follow Saez (2002) and interppes the marginal value of public expenditure. The
redistributive taste of the government is expresséd v: the higherv, the higher is the
redistributive taste, and we provide three scesawih varying taste for redistribution: a
scenario with low redistributive taste, v=0.5, maeditaste v=1, and high redistributive taste
v=1.5 As in Table 6.1, we present the weights in absohutd in relative (i.e., scaled to the
weight given to the non-workers) to provide a lrettauntry comparison.
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Table5: Optimal tax ratesfor lone mothers. UK versus Ger many

Gross | Net Tax Opt. Relative |Absolute| Relative | Optimal |Absolute| Relative | Optimal |Absolute| Relative | Optimal
Earnings Weights | Weight | Weights | Weight | Net Tax | Weights | Weight | Net Tax | Weights | Weight | Net Tax

Britain

v=0.5 v=1 v=1.5
0.00 -274.78 1.64 1.00 1,33 1.00 -148,13 1.33 1.00 -245.63 1.33 1.00 -262.97
76.25 -229.49 0.40 0.24 1,28 0.92 -287,73 1.14 0.86 -268.34 1.06 0.79 -262.25
130.81 -204.58 0.51 0.31 1,25 0.87 -301,50 1.02 0.77 -252.81 0.90 0.68 -239.61
173.26 -186.38 0.47 0.29 1,22 0.84 -282,49 0.94 0.71 -230.78 0.80 0.60 -216.33
210.55 -167.25 0.37 0.23 1,20 0.81 -261,36 0.88 0.66 -210.13 0.72 0.54 -195.92
24579 -146.44 0.27 0.17 1,18 0.78 -246,94 0.82 0.62 -189.72 0.66 0.49 -174.76
281.73 -127.28 0.33 0.20 1,15 0.75 -240,80 0.77 0.58 -165.27 0.59 0.45 -148.86
320.46 -104.80 0.29 0.18 1,13 0.73 -232,18 0.72 0.54 -136.76 0.54 0.40 -119.23
371.33 -77.23 0.36 0.22 1,10 0.69 -222,41 0.65 0.49 -97.83 0.47 0.35 -78.76
446.10 -31.20 0.37 0.23 1,06 0.64 -198,49 0.57 0.43  -37.30 0.39 0.29  -16.47
642.02 58.62 0.57 0.35 0,97 0.54 -133,44 0.41 0.30 109.26 0.24 0.18 135.44
Germany

v=0.5 v=1 v=1.5
0.00 -244.54 1.69 1.00 1.33 1.00 -175.84 1.33 1.00 -266.60 1.33 1.00 -290.81
86.00 -208.98 1.36 0.80 1.22 0.92 -310.51 1.12 0.84 -278.11 1.04 0.78 -268.37
129.84 -169.25 0.03 0.02 1.17 0.88 -284.78 1.03 0.78 -250.11 0.91 0.69 -238.23
173.68 -146.34 0.79 0.47 1.12 0.84 -246.76 0.95 0.71 -212.73 0.81 0.61 -201.12
211.04 -125.48 0.81 0.48 1.08 0.81 -210.74 0.89 0.67 -177.16 0.73 0.55 -166.08
246.44  -97.53 0.67 0.40 1.05 0.78 -177.56 0.83 0.62 -144.83 0.67 0.50 -134.76
28222  -76.05 0.66 0.39 1.01 0.76 -144.13 0.78 0.58 -112.35 0.61 0.45 -103.57
321.93 -58.31 0.65 0.39 0.97 0.73 -109.81 0.72 0.54 -78.95 0.55 0.41 -71.26
373.03 -18.67 0.61 0.36 0.93 0.70 -63.68 0.66 0.50 -32.03 0.48 0.36 -24.16
447.39 17.35 0.60 0.35 0.87 0.65 -0.76 0.58 0.44 32.90 0.40 0.30 41.11
659.19 112.44 0.83 0.49 0.71 0.54 174.89 0.41 0.30 22141 0.24 0.18 23279

Notes: Cut off points for the positive earnings points (in €): 107, 153, 193, 228, 264, 300, 344, 405, and 502. Source: SOEP

2001-2003 and FRS 2002/3.

Assuming a low redistributive taste, negative maabitax rates become optimal in both

countries. Achieving such a tax and transfer systethe UK would mean increasing taxes

for the poorest (i.e. the non-workers) , and reaigithem for all other points compared to the
actual system in 2002/3. The tax credit would berdrmous size: even lone mothers in the
second highest group would still receive an in-worédit, with higher net transfers than the
non-working lone mothers. A similar result woulddhéor Germany, yet at a lower scale: net
taxes would be higher for non-working lone pareh#s for working lone parents until gross

earnings reached about 250 Euros a week.

In a scenario with medium redistributive tastetha UK, in the optimum tax credits are lower
but still of substantial size. Households earnipgta about 150 Euros would receive higher
net transfers than when out of work. In contrasBarmany, in this scenario tax credits only

small tax credits for the poorest working groupdbbut 12 € per week) are optimal.
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The difference between the UK and Germany becorgas @vident in the scenario with
relatively high redistribution taste. For Germahg bptimal tax schedule does not contain a
tax credit component. Net taxes are monotonoustyeasing with gross earnings. For the
UK, in this welfare scenario it is optimal for tlgwvernment to set net taxes for the non-
working lone mothers to be the same as those opdloeest lone mothers in work (in other

words, the effective marginal tax rate should b® o¥er this earnings range).

6 Conclusion

In this paper we apply the optimal tax rule sugggdiy Saez (2002) to empirically discuss
the optimal tax and transfer design in GermanytardJK. The key advance on this paper is
that we combine the theoretical model with a stmadt estimation of households™ labour
supply. Thus we are able to allow for heterogenediyveen groups regarding their behaviour

adjustment rather than calibrating an overall latsaypply elasticity for the whole society.

When focusing on lone parents we have shown thabnk credits for this group are optimal
from a social welfare perspective with relativebyvl and medium taste for redistribution in
both Germany and the UK. Even with a high tastedistribution it is optimal in the UK to
tax the non working and the poorest working wonmieth@ same rate. These results are driven
by relatively high elasticities on the extensive rgia which imply a high positive

participation response of the non working.

By the same token we show that the given tax sdaedu both countries, without an explicit
in-work credit, are only optimal if the governmemas a high welfare value for the non
working lone mothers and a relatively low taste redistribution towards the working lone
mothers. These findings have been derived withedsip a specific group, lone mothers, as
in the current political debate this is the mairgéa group for in-work credits. However, the
main findings of this analysis might carry over ather groups or even to the whole
population. As mentioned above, so far the optine literature has not developed a
theoretical framework incorporating the joint démmsof households that can be empirically
analysed. However, as we have shown, when elass$icin the extensive margin are
relatively high relative to the potential negatikaactions on the intensive margin, labour
supply effects of in-work credits will be positiaad depending on the distributive taste of the

government are optimal.
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Appendix 1: Data and descriptive statistics

The database used for Germany is the German Socanoiic Panel (SOEP), a
representative sample of over 12,000 householdisglin Germany interviewed annually.
(Haisken De-New and Frick, 2001) For the empiri@aalysis, an unbalanced panel for the
years 2001 - 2003 is used. The population consfdtsne women with at least one dependent
child that are aged between 20 and 60 years. Egdlade adults in full-time education, the
self-employed or retired, and households with mggsinformation, leaving 1,009 lone

mothers.

According to the empirical distribution of workifgurs we have chosen 6 discrete working
hours alternative, inactivity three part time amabtfull time working alternatives. The
following table yields descriptive statistics abdbe variables that enter the estimation.
Alternative specific variables are listed by woikimours.

Germany UK
\Working hours Share Net income|Working hours Share Net income
inactivity 0 0.29 1094.99 0
part time 1 10 0.06 1379.19 10
part time 1 20 0.11 1498.84 20
part time 3 25 0.07 1630.34 25
full time 1 30 0.13 1764.94 30
full time 2 40 0.34 1960.87 40
Variables used in UK model
Variables used in German model
Age 39.18
Share with children younger 3 0.11
Share with children between 3 and 6 0.19
Share living in East Germany 0.25
Share with a medium educ. degree 0.82
Share with a high educ. degree 0.16

Notes: Germany: the following intervals for workihgurs have been chosen 0-5, 5-15, 15-22, 22-28528
>=35. The sample consists of 1009 observation,nisgd in an unbalanced panel for the years 2001-203
UK:
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Source: Soep 2001 - 2003

Appendix 2: Discrete Choice Labour Supply Estimation

Discrete choice models of labour supply are basethe assumption that a household can
choose among a finite number J+1 of working hourgpdsitive hours points and non-
employment); each hour j=0,...,J corresponds to argievel of disposable income Cij and
each discrete bundle of leisure and income provadesferent level of utility. The utility Vij
derived by household i from making choice j is ased to depend on a function U of the
woman's leisure term Lfij, her disposable incomea@d household characteristics Zi, and on
a random terngij. When the error terngij is assumed to be identically and independently
distributed across alternatives and householdsrdicgpto the Extreme Value distribution,
McFadden (1974) proves that the probability th&trahtive k is chosen by household i is
given by:
pric=— 2PV 1 ;s

> expli)

i=0

The likelihood for a sample of observed choices banderived from that expression and
maximised to estimate the parameters of fundtioWe assume a quadratic specification of
the utility function as in Blundell et al. (2000 the estimation we include observed and
unobserved heterogeneity by allowing income andulei to vary with observed and

unobserved characteristics. The observed charsiitsrinclude, age, region, number and age

of children, educational information and nationalit

Appendix 3: how we calculated the elasticities

Labour supply elasticities can be derived numdsidabm our two discrete choice models.
Recall that Saez (2002) formula for the optimal tsxwritten in terms of intensive and

extensive elasticities respectively defined as:

ﬂ:C.—C._l dh .
| h  d(G-Gy)’
and:

p=G=G__dh
| h dG-G)
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where such elasticities are implicitly averagesossrthe relevant population, ane 0...J
indexes the choice50 corresponds to not working).

To use this model to say something about the optiaxafunction in practice requires us to
view the different groups as different groups dedirwith respect to gross earnings (just as
Saez (2002) does in his numerical example). Fdn emtvidualk in our sample, we therefore

estimate the elasticitiegz, and 77, wherei = 0...J indexes the hours choicés By

definition, the intensive and extensive elastiate identical fori=1 (the first choice of

positive hours worked).

We then translate these elasticities in terms afkiyehours worked into elasticities in terms

of gross weekly earnings by calculating:
W= X Hh

Ok:H; w0V,
(and equivalently for the extensive elasticity),en the bar denotes the mean, is the
(actual or predicted) hourly wage for each indiabli;.wx measures gross (weekly) earnings
for individual k at choicei, and the set of; defines intervals of gross earnings, @nd...J
(whereJ = 5 or 10) indexes the intervals of gross earniags

15 we are able to estimate an elasticity for eaclividdal by taking repeated draws from the extreratue
errors, and calculating (for example) the fractidimes a given individual’s preferred choice wsbohange
from choicei to choicei-1 in response to a 1% change @Gn—G.; divided by the fraction of times the
individual's preferred choice is choicgand equivalently for the extensive elasticiti€®e 5.2.7 in Creedy
et al (2002). When estimating the elasticities gdime labour supply model for the UK and Germang, w
assume full take-up of (complete program partiéipeain) all benefits and tax credits.

16 One drawback from having to perform this tranelatifrom elasticities defined wrt hours worked to
elasticities defined wrt gross earnings is thaisinot the case that the estimated intensive eibsiis
identical to the estimated extensive elasticitthim first gross earnings interval.
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Appendix 3: Optimal weightsfor the taxation of lone mothers. UK versus

Germany
Gross Marginal Intensive Extensive  Opt. Relative Opt
Earnings NetlIncome Net Tax Tax Rate  Share Elasticity Elasticity Weights  Weights
United Kingdom
0 0.00 274.78 -274.78 0.48 0.00 0.00 1.65 1.0d
1 100.08 318.69 -218.61 0.56 0.12 0.14 0.32 0.43 26 0.
2 190.24 367.91 -177.67 0.45 0.11 0.03 0.55 0.43 26 0.
3 261.58 399.60 -138.03 0.56 0.09 0.02 0.64 0.30 18 0.
4 343.88 435.99 -92.11 0.56 0.09 0.03 0.61 0.33 00.2
5 530.19 522.84 7.35 0.53 0.10 0.04 0.45 0.44 0.2
Germany
0 0.00 244.54 -244.54 0.29 0.00 0.00 1.73 1.0d
1 108.40 297.08 -188.68 0.52 0.08 0.10 0.13 0.79 46 0.
2 192.63 328.39 -135.75 0.63 0.06 0.03 0.17 0.79 46 0.
3 264.39 351.15 -86.75 0.68 0.12 0.01 0.22 0.70 104
4 347.94 386.07 -38.13 0.58 0.15 0.03 0.27 0.63 6 0.3
5 553.54 488.53 65.00 0.50 0.31 0.03 0.21 0.77 0.4

Notes: All income ant tax information are the meaarage values per week. Marginal tax rate is tatied as

change in net tax over change in gross earninggeleet adjacent groups.

Source:SOEP and FRS.
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