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Abstract:

In this analysis we apply the optimal tax rule segigd by Saez (2002) to empirically discuss
the optimal tax and transfer design for lone mathar Germany and in Britain. The key
advance of this paper is that we combine the thieatanodel with a structural estimation of
households™ labour supply. Thus we are able towaflar heterogeneity between groups
regarding their behaviour adjustment rather thdibreding an overall labour supply elasticity
for the whole society. We find that in-work credits lone mothers are optimal from a social
welfare perspective with relatively low and meditaste for redistribution in both Germany
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countries, without an explicit in-work credit, isilg optimal if the government has a high
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towards the working lone mothers. Our results areed by relatively high elasticities on the
extensive margin which implies a high positive ggration response of the non working.
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1 Introduction

Government manages transfer and redistributionraromes are of major importance in most
developed countries. Almost all these countriesndplarge amounts of public funds to
provide income support to the poor, although thectire of these programmes differs
substantially across countries. As expenditurepuslic income support programmes count
for a sizeable share of the government's budgetlfare states, and because of their alleged
negative work incentive effects, there is an onggublic debate about policy reforms in this
area. This controversy can be best described byrdlde off betweerquity and efficiency

Whereas income transfers increase the disposabtenm of the disadvantaged, and thus
increases their well-being, these programs intrediistortions that might lead to substantial

disincentives on the labour market.

Individuals can adjust their labour supply alon@ 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 aestee margin tend to be more important
(Heckman, 1993) it is necessary to study the imfenmargin as well when analysing the
labour supply behaviour. This is in particular impot for the evaluation of welfare

programs such as “making work pay” policies as é¢hesforms might provide opposite

incentives for the labour market participation éimel 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
how much to work (i.e., on the intensive marginxan be shown that negative marginal tax
rates can never be optimal, ruling out in-work d@setiDiamond (1981) extended the model
of optimal income taxation by focussing only on theensive labour supply margin. In this
framework, the optimality results derived withinetMirrlees framework no longer hold.
Instead, Diamond shows that for some income rangp8mal marginal taxes may be
negative. Saez (2002) suggested a model that cesbime ideas in both Mirrlees and

Diamond, and allows for workers to choose whetlmer @ a degree) how much to work; he

1 In this paper, we use the phrase “in-work cretfitinean a tax system that redistributes more tplpewith
strictly positive earnings than it does to thoseovelo not work. Thus this tax system includes negati
marginal tax rates.



shows that it is more likely that optimal tax rateay turn negative the larger is the extensive

elasticity relative to the intensive elasticity.

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. This is in particular true foméo parents with pre-school age children.
Moreover, in practical terms, focusing on lone adwuseholds allows us to avoid the
substantial complexity to both models of labourgyms well as optimal tax theory that arise
when dealing with household decisions of laboumpsu@so far the optimal tax literature has
not suggested a theoretical framework accountinght® simultaneous decision of households
that can be empirically analysédLastly, concentrating on lone mothers who areenegal a
relatively low-skilled, low-wage group gives greafestification to studying exclusively
labour supply responses to taxation, rather thapamses involving other factors that might
affect taxable earnings (Gruber and Saez, 2002).

In both, Britain and Germany, lone mothers arengbartant size. According to the German
population survey, in 2003 more than 16% of all ifeem with the youngest child below 18
years are households with a single parent (Swtists Bundesamt, 2004). This implies that
about 15% of all children younger 16 are raisedibgle parents. In Britain the share of lone
parents is even higher: Roughly 25% of familieshwihildren are lone parents (Office for
National Statistics 2005). In both countries thgamty of lone parents are mothers, a minor
share of less than 10% of lone parents household baly a father. Therefore, we focus

solely on lone mothers.

2 In a recent study Kleven et al. (2006) suggeshemrietical framework for the optimal taxation ofupte
households.



We analyse the optimality of income taxation in @nparative setting for Brita®nand
Germany. A comparison between these countriestesasting for several reasons. Most
important, the transfer and benefit systems forelgarents are quite different in both
countries. In Britain, there is a clear dichotomgtvieen out-of-work support provided
through traditional means-tested benefits and irkvsupport, provided through refundable
tax credits, and the importance of the latter hasvg substantially over the past decade.
Germany, in contrast, relies on the more tradiionaans-tested social assistance which is
designed with an extra supplement for lone parerdssing very high positive marginal
withdrawal rates at the bottom of the earningsrithistion. Yet, as we show later, the budget
constraints facing lone mothers in the two cousthave in practice are similar design, even
if different ideas underpin the two transfer systemflost importantly real in-work credits,
implying higher transfers for the working than the non-working (i.e. negative tax rates) are
not part of the tax and transfer system neitheBiitain nor in Germany. Between both
countries though, there exist enormous differennethe labour market behaviour of lone
parents. Whereas the overall female labour markeicgpation of women tends to be higher
in Britain, British lone mother have relative lovarficipation rates in comparison to lone

mothers in Germany.

In this study, we address two questions. Firstpiahg Bourgignon and Spadaro (2005), we
want to assess the welfare weights that a so@ahgelr would assign to different groups given
that the tax and transfer system that we obsenaaah country is optimal, and given the
labour supply elasticities that we estimate. Secome want to derive the optimal tax
schedules in each country given various assumaddlseelfare functions. As we find strong
differences in the employment of lone mothers vatid without pre-school children, we

provide a separate analysis of optimal taxatiotheyage of the youngest child.

Based on the theoretical literature of optimal texy there exist several empirical studies
that analyse and compare welfare and tax systenaiffefent countries. Immervoll et al.

(2006) apply a basic framework of optimal taxattornthe analysis of two different transfer
programmes for 14 Western European countries: iteeréform is traditional means tested
welfare that covers all; the second reform propoesahn in-work tax credit that focuses

3 In this study we use Great Britain (ie without Mern Ireland) and the United Kingdom exchangeable
employed data is from Great Britain but the poli@xes, tax credits and benefits) applies acras$Ji.

4 There exists numerous empirical studies on welédfects of tax reforms (e.g. Aarberge and Columpin
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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exclusively on the working poor. The authors use thicrosimulation model EUROMOD
that mimics the current welfare and tax system4Eliropean 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 inrtpaular in countries with large welfare
programmes, such as Germany, a purely means-tbstegfit programme is not desirable.
Eissa, Kleven, Kreiner, (2005) evaluate the welfgfects of four tax reform acts on single
mothers in the United States over the last 20 yddrsy find that the tax reforms reduced the
tax burden for this group and thereby causing welfgains. Yet, as in Immervoll et al.
(2006), this study does not allow for heterogeneitythe behaviour of individuals but

assumes labour supply effects to be constant a¢ goren rate.

Thus, the key advance in this paper, in contragftéqorevious literature on optimality of the
tax and benefit system, is that we combine thertheboptimal taxation with both country-

specific tax and benefit microsimulation models awdintry-specific structural models of
labour supply. This enables us to recognise fliy complexity and heterogeneity in the tax
and transfer system within each country, and ib adlows us to estimate, rather than
calibrate, the key behavioural inputs in the exgimes for optimal tax rates, namely labour
supply elasticities. Hence, the extension of thepleyed method implies that the

heterogeneity in household behaviour is accountednahich is according to Saez (2002)

crucial for the analysis of the optimal tax design.

2 Thetheoretical model

We base our analysis on the framework outlined aezS(2002), slightly modified for our
research questions. Generally, the problem of @dtimcome taxation can be described as
follows: a social planner (the government) maximise social welfare function given its
budget constraint. The social welfare function tsasmsformed function of individual utilities
which themselves depend on net household incommsooption) and leisure. The functional
form of the social welfare function is based onmative assumptions ranging from a
Rawlsian to a Utilitarian welfare function. In aviaian society, the social planner cares only
about the worst off individual; in an Utilitarianonid, the social planner 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 can increase the dideasabme of the disadvantaged, and thus
increase their wellbeing, financing these progravith positive income tax rates introduces
disincentives to work, and, in general, will leadatreduction in labour supply of the working
population.

Saez (2002) sets up an optimal tax problem whenetard+1 discrete groups in the labour
market:l groups of individuals who do work, plus one gragmsisting of those who do not
work. Individuals choose whether or not to parite (the extensive margin), and which

group to choose (the intensive margin). In thisneavork, optimal taxation has the following

form:

T-T. 1 T —T.

= h - g |
C-C, 4Uhi3 ¢-G

In this expressionT; 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 groupin the population. The social welfare functionusmsnarised by, the weight
the government assigns to graup

The intensive elasticity or mobility elasticity (3a2002),  is defined as:

C-C. dh
h  dG-G.)

M:

This mobility elasticity captures the percentageréase in supply of groupwhenCi-Ci.; is
increased by 1%. It is defined under the assumgtiah individuals are restricted to adjust

their labour supply only 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 lmousehold
income out of work and at earnings pairg reduced by 1%:



,=C-G__dh
" h dG-G)

5

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.6 As Saez (2002), we define the groups by grossreggnA first-best solution of income
tax would be based on measures of skill or prodiigtcaptured by the hourly wage, but in
practice this cannot be observed, and so optimaiiadels assume that the income tax has to
be a function solely of gross earnings. We conditioe optimal income schedule on this

information as we aim to mimic the taxation deaisibe government faces.

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

Overall, the female employment rats with 66.3% higher in the UK than in Germany,an

58.8% of the relevant population is employed (OEQDQ5). However, as Haan and Myck
(2006) show, the picture is different for lone math This is partly due to compositional
differences - lone mothers in Germany have oldddi@n — but it is also due to other factors:

conditional on the age of their children, lone nesthin Germany work more than in the UK.

5 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%.

6 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: income ta
legislation in Germany and the UK discriminateswssn 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 exogeramgsconstant.

7 Employment rates are defined as the share of gmgland self-employed people over the whole pojauiah
this age group.



Table 1 gives more detail about the employment \ieha of lone mothers, based on the

samples used in the subsequent anadysis.

Table 1a: Lone mother s by age of child. Germany

Share Employment Working Low Education Age
Rate Hours
(Conditional)

with children <17 71.37 29.81 34.55 39.2

with children: youngest 0-3 9.06 27.96 19.90 40.29 32.86
with children: youngest 4-6 19.18 53.81 27.05 36.78 33.56
with children: youngest 7-16  71.76 81.55 30.92 33.11 41.72

Note: In Germany, roughly 16% of families with ahrién are lone parents households. Working hours are
conditional on employment. Low education is defimschaving no degree or only a Hauptschul degraacs:
GSOEP 2002-2004.

Table 1b: L one mothers by age of child. Britain
Share Employment Working  Low Education Age
Rate Hours
(Conditional)

with children <17 52.53 29.02 68.84 35.04

with children: youngest 0-3 27.28 28.82 24.49 68.51 27.85
with children: youngest 4-6 19.35 48.63 25.25 68.96 32.04
with children: youngest 7-16 52 79 65.46 31.16 68.98 39.93

Note: In Britain, roughly 25% of families with cHilen are lone parents households. Low educatidefised as
having no degree or having left at minimum schealing age (16 for most of this sample). Sources FR
2002/3.

In both samples, only a small minority of lone mesthwith young children (defined as “any
children under 4”) work: 29% in the UK and 28% irr@any. But employment rates are
markedly higher in Germany than in the UK oncedrlaih start school: 65% of lone mothers

with no children under 7 in the UK work, compareidwv81% in Germany.

However, an important compositional differencehiattlone mothers in the UK tend to have
younger children than in Germany. In our sampleed times as many lone mothers in the
UK have children under 4 than in Germany (28% camgbavith 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 tewdil reason why the mean employment

8 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 empdoged the sample is provided in the Appendix.

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



rate of lone mothers in the UK is considerably lowen in Germany (52% compared with

71% in our sample).

Regarding the working hours, we observe a sligthfferent picture when comparing the two

countries. In general, average working hours faelmothers conditional on employment are
fairly similar in both countries. Decomposed by agfethe youngest child we find that

working hours are increasing with the age of thi&ldh both countries.

In the last two columns we present the educatiahage of the single mothers by the age of
the child. The difference between the countriestniging. In general we find that lone mother
in the UK are younger and have a lower educationthe UK about 2/3 of the lone mothers
have a low educational degree and this is abousdhee regardless of the age of the child. In
Germany, in contrast, the overall share of lonehmis with low education is about 1/3 and
changes by the age of the youngest child. The dhldeyoungest child the lower is the share
of low educated in Germany. The age pattern is al eifferent in both countries. On
average lone mothers are about 4 years older im&wer than in the UK. These differences
are important for the comparison of the optimal &nd transfer system between both

countries.

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 beseditlarge amount of transfers are made
conditional on working through in-work transfers FWNC during 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 wanking poor. This difference is in
particular strong for lone mothers, as in both ¢oas several programs are specifically
targeted at this group. In the UK, the amount péficial support through in-work credits is
dependent on the number of dependent children artflis 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
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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” grcentile wage for lone mothers in Britain is455and 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 fematssghourly wage. At the lowest levels of
earnings, i.e. in scenarios where the family quafdr the basic means tested support,
disposable incomes of families in Germany and tKealk very similar. Differences become
apparent only at hours levels beyond about 16 pmkwAs mentioned above the transfer
system in Germany is mainly based on means testeelfits that are withdrawn with almost
100%. Therefore, the budget line for a low wageelomother with two children is hardly
affected by her working hours. Still at 40 weeklgrking hours she receives full means tested
benefits and her earnings are completely withdralie budget constraint of a comparable
lone mother earning median wage is similar. Herhoetsehold income starts to increase only
after about 32 working hours when the means tdsteefits run out. In contrast, the budget

line of a low wage mother in the UK is affected liigr labour supply. This is the result of
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generous in-work support which these families &iggbde for in the form of the WFTC. This

is true regardless of earning the 25 percentilthermedian wage. Interesting to note is that
despite wages are markedly higher in Germany, ¢tdousehold income of lone mothers is
higher after working more than 16 hours. This is éfffect of the in-work credits. As we will
show in the next section, taking all transfer pamgmes, the UK government is more
generous towards lone mothers as the German goeetnis. Over most of the earnings
distribution, lone mothers in the UK receive higlemsfers than they pay in income and
payroll taxes. On average the British governmaridfer about 200 Euros per week to a lone

mother, in Germany the average transfers are viatBu8os 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 disposaéiehousehold income for all lone
motherstO 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. When simulgtine net household income we explicitly
model child care cost which can be of substantd and are by definition important when
modelling the behaviour of lone mothers. In Germahyd care is heavily subsidised, yet
availability of child care slot is scarce. Therefowe follow Wrohlich (2006) and estimate the
expected chid care cost according to regional aliily of child care facilities. In the UK,
we estimate a relationship between hours of wort haurs of childcare use per child
(including informal or free care), and we integratd the price of childcare including free
care. Both the relationship between hours of waodk laours of childcare use per child and the
estimated price distribution vary by age of the ngest child and number of children in the

family (Brewer et al, 2005).

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. (2006) for the
UK, but the salient features are that both arereiscchoice models of labour supply, where

10 These micro simulation have been extensively usguievious research and are best described irs Gitel
McCrae, (1995) for TAXBEN, and in Steiner, et &005) for STSM.
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each individual is assumed to choose between not working andta fimmber] of positive
hours choices, with each choige0,..J corresponding to a level of disposable inco@je
Choicej=0 corresponds to not working. The attraction o$ #pproach is that it can easily
allow for non-linear and non-convex budget set® (B&undell and MaCurdy 1999). Both
models specify the direct utility function as a draic function in net income and hours
worked. The utility is allowed to vary with obsebla and unobservable effects. A detailed
specification for both countries can be found & Appendix.

L abour Supply Elasticities on the Extensive and Intensive Margin

As mentioned above, we see the optimal tax modidrms of groups defined with respect to
gross earnings. However, the two discrete choibeua supply models are defined with
respect to (weekly) hours worked. The way that s tlhe structural labour supply models to
calculate the intensive and extensive elasticiigegliired by the Saez formula is described in
detail in the Appendix. For the UK, elasticitieg astimated from a sample of lone mothers in
2002/3, for Germany, from 2002-2084Note that the definition of the extensive elassi
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 participatida.

Table 2 shows that the estimated elasticities difietween the countries, being generally
higher in the UK. The intensive elasticities deelas weekly hours increase, but the extensive
elasticities increase. That the overall labour reatdehaviour 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
0.63 in Germany.

Table 2: Labour supply easticities by working hours: UK and Ger many

11 Given this information we estimate the elastisitfer the fiscal years 2001 to 2003. The tax andefie
system in Germany did hardly change during thaetieo the panel dimension provides more information
and variation for the analysis.

121n practice, we estimate this by increasing nedimes at all positive hours choices.
11



Labour Supply Elagticities

UK Germany
Extensive Intensive Extensive Intensive
Part time 1 0.22 0.22 0.10 0.10
Part time 2 0.44 0.04 0.12 0.01
Part time 3 0.49 0.02 0.18 0.03
Full time 1 0.65 0.03 0.17 0.01
Full time 2 0.66 0.02 0.18 0.05
Elasticity of LFP 1.36 0.63

Notes:: For Germany, the intervals for working hours we+g, 6-14, 15-21, 22-27, 28-3, 34+, with
corresponding hours points 0,10,20,25,30,38. Fot, the intervals are 0, 1-15, 16-22, 23-29, 80& +,
with corresponding hours points 0,10,19,26,33,46 (hedian of each band).

5 Numerical Smulation

For the numerical simulation of the optimal taxexdhle 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. In theodotg we focus on simulations with 6
discrete groups, the non working and the workingdoyntiles of the positive earnings
distribution. In an Appendix we provide resultssifulation using deciles of the earnings
distribution instead to allow for more heterogeyeklor comparative reasons we define the

same income classes for Germany and theUK.

Given the derived elasticities and the defined rdtgcearning points we can apply the 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.

IZhTi=H:

Zo:hg =1.

13 The income classes are defined to be deciles/titpinof a hypothetical earnings distribution. The
hypothetical earnings distribution was construdig@ssuming that each lone mother in our Germamlgam
has a 20% probability of working at the 5 positiizdues of hours a week, and then estimating thdtieg
distribution of weekly earnings. For both countnes apply the common set of cut-off points.
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The first is the government’s budget constrairdt i, the weighted sum of net taxes has to
sum up to the budget constraint. As stressed alfowvéone parents the budget constraint is
negative in both countries because lone parengvea positive net transfer financed by the

rest of the society. The second constraint is enabsation necessary 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 &ipeeelfare function we design the optimal

tax and transfer system for lone mothers in Gernzartythe UK.

51 Optimal Weights

In an application for France, Bourgignon and Spada005) invert the Mirrlees model and
find that, if intensive elasticities are low (comgd to those we have estimated for Germany
and the UK), then the French tax and transfer adeeds optimal under a Paretian
government. However, when they assume higher ei@gssi, 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. We follow this approach
and derive the weights that make the given taxteartsfers system in Germany and the UK
optimal using the estimated labour supply elagti€ilong the extensive and the intensive

margin.

Table 3: Optimal weightsfor the taxation of lone mothers. UK versus Ger many
Gross Marginal Intensive Extensive  Opt.  Relative

Opt

Earnings Netlncome NetTax Tax Rate Share Elasticity Elasticity Weights  Weights

United Kingdom

0 0 274.78 -274.78 - 0.48 - - 1.65 1.
1 100.08 318.69 -218.61 0.56 0.12 0.14 0.32 0.43 26
2 190.24 367.91 -177.67 0.45 0.11 0.03 0.55 0.43 26
3 261.58 399.60 -138.03 0.56 0.09 0.02 0.64 0.30 18
4 343.88 435.99 -92.11 0.56 0.09 0.03 0.61 0.33 0
5 530.19 522.84 7.35 0.53 0.10 0.04 0.45 0.44
Germany

0 0 244.54 -244.54 - 0.29 - - 1.73 1
1 108.40 297.08 -188.68 0.52 0.08 0.10 0.13 0.79 46
2 192.63 328.39 -135.75 0.63 0.06 0.03 0.17 0.79 46
3 264.39 351.15 -86.75 0.68 0.12 0.01 0.22 0.70 1
4 347.94 386.07 -38.13 0.58 0.15 0.03 0.27 0.63 6
5 553.54 488.53 65.00 0.50 0.31 0.03 0.21 0.77
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Notes: Cut off points for the positive earningsrsi(in €): 153, 228, 300, 405. All income and it#ormation
are the mean average values per week. Marginaiitaxs calculated as change in net tax over chemgeoss
earnings between adjacent groups.

Source: SOEP and FRS.

Table 4 shows for each group mean net tax paymer&an net income, average marginal tax
rates, mean elasticities, and the actual shateegbdpulation located in each band.

The share of lone mothers at the discrete earmpogds differs markedly between Germany
and the UK. As shown in the previous section, alnhadf of the lone mothers in the UK are
located at zero gross earnings. The distributioer guositive earnings is fairly even, with
about 10% at each point. In contrast, in Germamyy tess than one third of lone mothers
have zero earnings, about 40% are at the low tallmidarnings points, and the remaining
lone mothers (about one third) are at the top dainthe higher labour market participation,
higher hours of work given labour market participat and higher hourly wages together all
mean that average gross earnings are considergtigrnn Germany than in the UK. The
UK has a more generous transfer system towards hooiers than Germany. At every
earnings point net transfer are higher in the UKe Generosity even leads to a higher net
household income at every point in the UK despitedescribed gross earnings gap in favour
of Germany. As shown in column 3, the transfer esysbn average does not give larger
benefits to the working poor than to non-workerfafl implies marginal tax rates are
generally non-negative. Thus, in the current tack lb@nefit system of both countries in-work
credits are not implemented. For Germany this figdis not surprising as in the tax and
transfer system implemented in 2002 no substatraakfers are conditioned on workikyg.
However, as stressed above, the current Britishsistem conditions some transfers on
working, the WTC. In general, in the 2002/3 transgstem, low-wage part-time workers
could receive higher net transfers in-work thathdy did not work, but only if they had two
or more children, and — crucially — only if they w not receive housing benefit or council
tax benefit if they did not work. In practice, thast majority of non-working lone parents
receive at least one of these. Lastly, there aportant differences in the estimated labour

supply elasticities along the discrete earningstgolWe find that in both countries elasticities

14 As the Appendix sets out, the mean net tax, diaplesincome 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 catutzte net
taxes for every individual for any level of grossmngs.

151n course of the Hartz reform in 2005 a child depgent has been introduced that is conditioned orking.
However, the supplement is so minor that the stirecdf the German transfers system has been rexttedf.
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on the extensive margin exceed the elasticity eriritensive margin. In the UK however, this

difference is far more pronounced than in Germany.

The weights under which the current UK and German dnd transfer system for lone
mothers are optimal, given our estimated laboupluplasticities, are presented in the last
two columns of table 4 and graphically presentefigare 2. To anchor the social welfare
weights, Saez (2002) requires that the sum of wejgeighted by the share of the
population that choose each band of earnings,ualdéq one. This scaling, though, makes it
difficult to compare the weights estimates for tamuntries with such different patterns of
work. To provide a better cross-country comparissa,show the derived optimal weights

expressed relative to the weight given to the nonkers.

Figure 2: Optimal weights by gross earning groups: UK and Germany
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In general, we find that both countries’ tax andnsfer systems are optimal only if the
government has strong concern for redistributingnam-workers: the weights for non-
working women are relatively high, and those forrkilsg women are low, and decline by
little as earnings rise or are constant acrosstipesearnings. The results for the UK show
that the government assigns weights to the workioulation which are about 20% of the
weights for non working lone mothers. In Germanyrking lone mothers have slightly
higher weights which are about 40% of the non-wagkione mothers. Our findings imply
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that in both Germany and the UK, the governmentstiasger preferences for redistribution
to the non-workers, yet this preference for rettigtion is higher in the UK than it is in
Germany. It is worth considering how this resulives: it is driven by the relatively high
elasticities on the extensive margin. This implieat a shift in the tax burden from the
working poor to the non-workers would induce a tre&dy large numbers of non-working
lone mothers to start working because extensiv&ieiges are high. On the other hand, this
would not have a strong negative impact on the dalsupply of those already in-work
because intensive elasticities are low. Howevedissussed above, in Germany and the UK
transfers to the non-working are higher than towleeking poor. Thus the only way that the
design of the current tax and transfer system isngb is by assigning a much higher weight
to the non-workers than to the working poor. In1iG@any, extensive elasticities are relatively
lower than those in the UK and therefore the cursyrstem in Germany is found to be

optimal with a less strong redistributive tastéh® non-working lone mothers.

Optimal Weights by age of children

As we have shown in Table 1, the working behavaduone mothers markedly differs by the
age of the youngest child. In both countries, vel fihat participation rates are very low for
lone mothers with pre-school children. Moreoverpfa normative point of view, there exist
arguments that a government should provide highobutork transfers for women with pre-
school children so that they can afford to caretf@ir children during early childhood. On
the contrary, as this is one of the groups withltiveest participation rates, making work pay
policies should be promising amongst this grouper&fore, we derive optimal welfare
weights separately for lone mothers with and withexhool age children. We calculate the
weights separately for each group, treating thattar of the rest of the lone mothers as

exogenous.

Table 4a: Optimal weightsfor the taxation of lone mothers by age of children: Ger many
Relative
Gross Net Marginal Intensive Extensive  Opt. Opt.
Earnings  Income Net Tax Tax Rate  Share Elasticity Elasticity Weights  Weights

Lone mothers with children younger school age

0 0 277.49 -277.49 - 0.54 - - 1.38 1.00
1 103.88 300.51 -196.63 0.78 0.09 0.05 0.07 0.60 43 0.

2 193.26 338.57 -145.31 0.57 0.07 0.01 0.18 0.61 44 0.

3 263.12 348.24 -85.12 0.86 0.10 0.01 0.25 0.35 50.2
4 345.51 370.84 -25.33 0.73 0.07 0.02 0.14 0.58 204
5 544.29 44461 99.68 0.63 0.12 0.01 0.16 0.63 0.46

Lone mothers with school age children
0 0 230.45 -230.45 - 0.19 - - 2.03 1.00
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1 110.82 286.60 -175.78 0.49 0.08 0.11 0.14 0.82 41 0.

2 192.25 309.50 -117.25 0.72 0.06 0.04 0.16 0.79 39 0.

3 264.98 334.00 -69.02 0.66 0.13 0.03 0.23 0.64 203
4 348.87 373.70 -24.83 0.53 0.17 0.04 0.21 0.75 70.3
5 555.65 485.02 70.63 0.46 0.38 0.05 0.14 0.79 0.39

Notes: Cut off points for the positive earningsrsi(in €): 153, 228, 300, 405. All income and it#ormation
are the mean average values per week. Marginaatexs calculated as change in net tax over chemgeoss
earnings between adjacent groups.

Source:SOEP.

For Germany we find the expected pattern of avenage¢axes, net household income, and of
the shares at the discrete earnings points bygeeohithe youngest child. Lone mothers with
children below school age tend to receive highandfers and are more likely not to work.
The distribution along the earnings distributiom fone mothers with school-aged children
however is rather different. More than one thirdro$ group is located at the highest quintile
of the earnings distribution and less than 20%nateworking. Despite these differences we
find that the labour supply behaviour between bgtbups is rather similar. Along the
extensive margin, we find relative higher elasgsitcompared to those on the intensive

margin.

Turning to the weights the government assigns ¢h eiscrete group, our results show a very
similar patter for both groups. To make the curregstem in Germany optimal, the
government reveals higher preferences for the norking relative to the working lone
mothers. On average the government assigns ab&uofithe weight for the non working to

the working population.

Table 4b: Optimal weightsfor the taxation of lone mothers by age of children: Britain

Gross Marginal Intensive Extensive  Opt.  RelativeOpt.
Earnings NetIncome Net Tax Tax Rate  Share Elasticity Elasticity Weights  Weights

Lone mothers with children younger school age

0 0 281.73 -281.73 - 0.67 - - 1.44 1.00
1 98.12 319.70 -221.58 0.61 0.13 0.15 0.41 0.12 90.0
2 189.52 371.28 -181.76 0.44 0.08 0.02 0.72 0.19 13 0.
3 260.80 403.33 -142.53 0.55 0.04 0.02 0.85 0.02 02 0.
4 342.68 440.28 -97.60 0.55 0.04 0.02 0.86 0.01 10.0
5 511.50 523.58 -12.08 0.51 0.04 0.03 0.79 0.09 6 0.0
Lone mothers with school age children

0 0 271.05 -271.05 - 0.38 - - 1.80 1.00
1 101.43 317.99 -216.56 0.54 0.12 0.13 0.27 0.57 32 0.
2 190.65 366.00 -175.34 0.46 0.13 0.03 0.47 0.53 30 0.
3 261.94 397.85 -135.91 0.55 0.11 0.03 0.55 0.42 23 0.
4 344.36 434.29 -89.93 0.56 0.12 0.03 0.52 0.44 50.2
5 535.79 522.62 13.18 0.54 0.14 0.04 0.35 0.55 0.31
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Notes: Cut off points for the positive earningsrsi(in €): 153, 228, 300, 405. All income and it#ormation
are the mean average values per week. Marginaiitaxs calculated as change in net tax over chemgeoss
earnings between adjacent groups.

Source:FRS.

In the UK the difference in the redistributive &stf the government for lone mothers with
and without school age children is more pronoundeelative to the non-working lone
mothers the government assigns very low weightshéoworking lone mothers with the
youngest child younger school age. The resultsestgfat the government basically does not
care for this group at all as the weights are ctossero. The weight for a lone mother with a
school aged child is at about 30% of the weightgbeernment assigns to the same women
not working. Again, these results are driven byrtiative higher elasticities on the extensive

margin, and the large share of non-working lonehais with pre-school child.

5.2 Optimal tax schedule

As discussed in the previous section, neither énUK nor in Germany, the tax and transfer
system has negative marginal tax rates. Howeveshawn by Saez (2002) negative marginal
tax rates can become optimal when extensive el@ssiare relatively important compared to
intensive elasticities. It is therefore of interestind out under what social welfare functions
would increased transfers to the working poor bexaptimal. Recall that rationalising the
current transfer system in both countries requihesgovernment 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:

-t
exp(y ) —k’

where ¥ is the gross earnings at pointelative to the gross earnings at the highestiregsn

O

point, k is a shifting parameter. The redistribattaste of the government is expressed with
the highew, the higher is the redistributive taste, and wevig® three scenarios with varying
taste for redistribution: a scenario with low redimitive taste, v=0.5, medium taste v=1, and

high redistributive taste v=26 As in the tables above, we present the weigh&bsolute and

16 we have experimented with several function fora welfare function decreasing with gross earnifge
results are robust to the choice of the functidoam. For these results we have chosen k =0.25.eMor
extreme taste parameters v=0.1 and v=4 yield theatzd results.
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in relative (i.e., scaled to the weight given te thon-workers) to provide a better country

comparison.

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
Status quo V=0.5 V=1 v=2

0.00 |-274.78 1.65 1.00 1.33 1.00 -215.041.33 1.00 -252.06 1.33 1.00 -274.8
100.08(-218.61 0.43 0.26 1.17 0.88 -268.351.03 0.78 -254.88 0.81 0.61 -242.6
190.24|-177.67 0.43  0.26 1.06 0.80 -237.540.86 0.64 -211.93 0.57 0.43 -191.7
261.58|-138.03 0.30 0.18 0.98 0.74 -201.580.73 0.55 -168.84 0.43 0.32 -146.7
343.88| -92.11 0.33 0.20 0.89 0.67 -152.810.62 0.46 -109.98 0.31 0.23  -85.53
530.19| 7.35 0.44 0.27 0.71 0.54 -39.200.41 0.30 24.72 0.14 0.11 54.64

Germany

O O O

Status quo V=0.5 V=1 v=2

0.00 |-244.54 1.68 1.02 1.33 1.00 -206.491.33 1.00 -275.59 1.33 1.00 -299.9
108.40(-183.04 0.78 0.47 1.17 0.88 -256.471.03 0.78 -239.87 0.81 0.61 -242.1
192.63(-127.96 0.79 0.48 1.06 0.80 -183.500.86 0.64 -165.58 0.57 0.43 -185.4
264.39| -74.07 0.57 0.34 098 0.74 -120.y80.73 0.55 -101.94 0.43 0.32 -89.0%
347.94| -24.97 0.72 0.43 0.89 0.67 -49.5940.62 046 -26.98 0.31 0.23 -14.71
553.54| 76.04 0.77 0.46 0.71 0.54 100.920.41 0.30 139.48 0.14 0.11 156.01

Notes: Cut off points for the positive earnings points€): 153, 228, 300, 405. All income and tax infation are the mean average values
per week Source: SOEP 2001-2003 and FRS 2002/3.

W oo,

Assuming a low redistributive taste, in-work creditith negative marginal tax rates become
optimal in both countries. In this welfare scenatie optimal design in the UK would imply
that transfers are reduced for the non-working lomethers, while for all working lone
mother transfers increase compared to the statisygtem in 2002/3. The tax credit would
be of remarkable size: lone mothers in the firsi p@sitive earnings groups would receive an
in-work credit, with higher net transfers than tien-working lone mothers. A similar result
holds for Germany. When the government has a I®tetaf redistribution, it is optimal to
transfer higher benefits to the working poor, tlsab those lone mothers earning at the lowest
quintile of the gross earnings distribution, thaddne mothers out of work. For lone mothers
above the lowest quintile in-work credits are nptimal, yet in comparison to the status quo,
transfers increase for all working except for thoséhe highest quintile. Thus in Germany,
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the higher transfers for the working would be fioedh by the lone mothers out of work, and

by those earning in the top quintile.

In a scenario with medium redistributive tastethia UK, it is optimal to tax the non working
and the working at the lowest discrete groups aghty the same rate, -252 Euro per week
for the non working and —255 Euro for the workinbhat implies in-work credits s are just
optimal. Allowing for more discrete groups (Appexidive show that larger in-work credits
for discrete groups with lower average positivenesys become optimal in this redistributive
scenario. In contrast, for Germany we find thathis scenario a tax system with only positive
marginal tax rate, i.e. without in-work creditsaptimal. With more discrete groups having
lower average gross earnings we show that fordtedt two groups small in-work credits

are optimal in this scenario.

In both countries the optimal tax schedule doesconatain negative marginal tax rates when
we assume high redistributive taste of the goveninidet taxes are monotonously increasing
with gross earnings. In Britain, however tax rategease at a lower rate than in Germany.
That implies the working poor are less heavily thxelative to the non working than in

Germany. This results hold regardless of the nurobéliscrete groups, when simulating the

tax system for 10 discrete groups, we find the spateern.

In general, our findings indicate that is more wyati to design in-work credits in the British
tax and benefit system. Even with medium tastesdistribution we find that in-work credits
are optimal which. As mentioned above, this remuthainly driven by the higher extensive
elasticities in Britain leading to higher positil&@bour supply responses on the extensive

margin.

Optimal tax schedule by age of children

In the following we derive the optimal tax schedtde lone mothers by age of the youngest
child. This analysis is based on the assumptioh tttea government conditions taxation not
only on gross earnings but as well on the age efyttungest child. Again, when deriving the
optimal tax and transfer system for a subgroupoé&Imothers we hold taxation of the rest of

the population constant.
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Table 6a: Optimal tax ratesfor lone mothers. by age of children: Ger many

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

Mothers with children younger school age
Status quo v=0.5 v=1 v=2
0.00 -277.49 1.38 1.00 1.33 1.00 -212.15 1.33 1.00 -267.91 1.33 1.00 -287.39
103.88 | -196.63 0.60 0.43 117 0.88 -329.48 1.03 0.78 -257.78 0.81 0.61 -222.02
193.26 | -145.31 0.61 0.44 1.06 0.80 -244.30 0.86 0.64  -177.61 0.57 0.43 -160.45
263.12 | -85.12 0.35 0.25 0.98 0.74 -175.59 0.73 0.55 -110.27 0.43 0.32 -87.55
34551 | -25.33 0.58 0.42 0.89 0.67 -101.15 0.62 0.46 -34.90 0.31 0.23 -11.89
544.29 99.68 0.63 0.46 0.71 0.54 84.10 0.41 0.30 148.47 0.14 0.11 167.29

Mother with school age children
Status quo v=0.5 v=1 v=2
0.00 |-23045 2.03 1.00 1.33 1.00 -201.72 | 1.33 1.00 -279.81 | 1.33 1.00  -309.19
11082 | -175.78  0.82 0.41 1.17 0.88  -243.55 | 1.03 078 -239.82 | 0.81 0.61  -238.55
192.25 | -117.25  0.79 0.39 1.06 0.80 -180.85 | 0.86 0.64 -172.41| 057 0.43  -168.55
264.98 | -69.02  0.64  0.32 0.98 0.74  -117.87 | 0.73 055 -106.91 | 0.43 032  -101.87
348.87 | -2483  0.75 0.37 0.89 067  -50.82 | 0.62 0.46  -3851 | 0.31 023 -33.99
555.65 | 70.63  0.79 0.39 0.71 0.54  108.14 | 0.41 0.30 13535 | 0.14 0.11  145.26
Notes: Cut off points for the positive earningsnisi(in €): 153, 228, 300, 405. All income and itsformation
are the mean average values per week.
Source:SOEP

Assuming that the government has a low distributagte, in Germany in-work credits are
optimal regardless of the age of the child. Yeg, diesign of the tax credits differs by the age
of the youngest child. In-work transfers for lonethrers with pre-school children are more
generous than for working single mothers with olddmldren. It is optimal for the
government to provide in-work transfers towardswioeking at the first two quintiles and the
transfers are of substantial size. In contrast,léoe mothers with older children in-work
credits are only optimal at the first earnings poand the credit is markedly lower for this
group. Assuming a medium or high taste for redistion, the results suggest that in-work
credits for neither of the groups are optimal. émeral, the findings suggest that in Germany
it is more optimal to design in-work credits fom& mothers with pre-school children. This
result is mainly driven by the low participatiortean this group and hence making work pay
policies affect a large part of the relevant popata

Table 6a: Optimal tax ratesfor lone mothers. by age of children: Britain
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Gross

Earnings Net Tax Weights Weight

0.00
98.12
189.52
260.80
342.68
511.50

0.00
101.43
190.65
261.94
344.36
535.79

-281.73
-221.58
-181.76
-142.53
-97.60
-12.08

-271.05
-216.56
-175.34
-135.91
-89.93
13.18

Opt.

Status quo
1.44
0.12
0.19
0.02
0.01
0.09

Status quo
1.80
0.57
0.53
0.42
0.44
0.55

Relative Absolute Relative Optimal Absolute Relative

1.00
0.09
0.13
0.02
0.01
0.06

1.00
0.32
0.30
0.23
0.25
0.31

Weights

1.33
1.17
1.06
0.98
0.89

Weight Net Tax Weights Weight
Mothers with children younger school age

v=0.5 v=1

1.00 -241.90 1.33 1.00

0.88 -283.65 1.03 0.78

0.80 -261.15 0.86 0.64

0.74 -235.29 0.73 0.55

0.67 -200.91 0.62 0.46

0.54 -116.25 0.41 0.30

0.71

1.33
1.17
1.06
0.98
0.89
0.71

Mother with school age children

v=0.5
1.00
0.88
0.80
0.74
0.67
0.54

-203.63
-265.86
-227.34
-185.37
-130.86
-6.45

1.33
1.03
0.86
0.73
0.62
0.41

v=1
1.00
0.78
0.64
0.55
0.46
0.30

Optimal Absolute Relative Optimal
Net Tax Weights Weight Net Tax

-259.10
-263.70
-228.82
-195.84
-150.54
-48.59

-253.58
-253.69
-205.84
-158.49
-95.45
49.65

1.33
0.81
0.57
0.43
0.31
0.14

1.33
0.81
0.57
0.43
0.31
0.14

v=2
1.00
0.61
0.43
0.32
0.23
0.11

v=2
1.00
0.61
0.43
0.32
0.23
0.11

-271.8
-245.9
-201.9
-165.9
-117.1

-12.2

-281.7
-244.0;
-189.7
-141.5

-76.5

W W U1V 4=

OO Ul =0

74.36

For Britain, we find a similar picture, yet differees are even stronger when the government

designs the tax and transfer system differentlytliyy age of the youngest child. In the

scenario with a low redistributive taste, in-workedits are optimal for lone mothers

regardless of the age of the youngest child. Assteas for lone mother with younger children

are in general more generous, the size of in-woeklits is larger for this group. However,

relative to the transfers to the non working, asults suggest that in-work credits for lone

mothers with school age children are more generdssuming a medium redistributive taste

of the government, we find that a small creditlare mothers with pre school age children is

optimal, yet not for the single mothers with olad#ildren. In the last scenario, we find that

similar to the status quo tax and transfer systamdptimal to provide highest transfers to the

non working lone mothers which are decreasing gitiss earnings.

6. Conclusion

In this paper we apply the optimal tax rule sugeggdiy Saez (2002) to empirically discuss

the optimal tax and transfer design in GermanytaedJK. The key advance of this paper is

that we combine the theoretical model with a stmaidt estimation of households™ labour

supply. Thus we are able to allow for heterogenegiween groups regarding their behaviour

adjustment rather than calibrating an overall latsaypoply elasticity for the whole society.
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When focusing on lone parents we have shown thabik 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 woniethe same rate. These results are driven
by relatively high elasticities on the extensive rgma which implys a high positive

participation response of the non working.

By the same token we show that the given tax sdbaedu 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 rfedistribution towards the working lone
mothers.

These findings have been derived with respect $pexific group, lone mothers, as in the
current political debate this is the main targegugr for in-work credits. However, the main
findings of this analysis might carry over to otlggoups or even to the whole population. As
mentioned above, so far the optimal tax literatuae not developed a theoretical framework
incorporating the joint decision of households tte be empirically analysed. However, as
we have shown, when elasticities on the extensiaggim are relatively high relative to the
potential negative reactions on the intensive nmargbour supply effects of in-work credits

will be positive and depending on the distributigste 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.

Table Al: Working hours of lone mothers

Germany Britain

Working hours  Share  Netincome Working hours ~ Share  Net income

Inactivity 0 0.29 1049 0 0.55 1200
Part time 1 10 0.06 1308 10 0.06 1341
Part time 1 20 0.11 1436 19 0.11 1558
Part time 3 25 0.07 1569 26 0.05 1639
Full time 1 30 0.13 1655 33 0.07 1785
Full time 2 40 0.34 1856 40 0.15 1864

Notes: Germany: the following intervals for workihgurs have been chosen 0-5, 5-15, 15-22, 22-28, 28
35, >=35. UK: the following intervals for workifgpurs have been chosen: 0.1-15, 16-23, 24-29, 30-36
=35. Source: authors’ calculations from FRS, 2002¢2 Brewer et al (2005) for precise details ofga

selection.
Table A2: Descriptive Statistics

Germany Britain
Age 39.02 35.04
Share with children younger 3 0.11 0.20
Share with children older 3 and younger 7 0.20 0.28
Share living in East Germany .25 -
Share with a low educational Degree .35 0.69
Share with a medium educational Degree .50 0.27
Share with a high educational Degree .15 0.04
Number of observations 1009 1881

Notes: Germany: Low education: no degree, or Hahpis, high education: Abitur or Fachabitur, medium
eduction. rest. UK: Low education is defined assogafull-time education at or before the age aftigh
education degree means ceasing full-time educatied 21 or older.
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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 hourspdsitive 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 prowdesferent 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 incomga@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 thégrahtive k is chosen by household i is
given by:
pric=—PM) 14

> expli)

i=0

The likelihood for a sample of observed choices banderived from that expression and
maximised to estimate the parameters of functioWe 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 specificationhligliffer between Germany and the UK
such that country specificities and the differenaesthe data structures, e.g. the panel

structure of the SOEP can be accounted for.

For Germany, the specification to be estimatednislar as in Bargain et al. (2006) or Haan
(2006) and has the following form:

— 2
Vijt _alyjt +a2jt +0'3 ijt +a4|ijt +0’5}{jl

where the marginal utility of income and leisuregi®a by age, education, number and age of
children, region, health status, nationality. Toptoae the disutility related to flexible
arrangements, we follow van Soest (1995) and decldummy variables for the part time
categories. More over the leisure time of the womwtiffiers by unobservable effects which are
modelled non parametrically following Heckman aridger (1984). We assume a discrete

distribution with two (k) mass points :

alzlgl-l-ylxlt

8, = B, Y, Xx + 4, kKO{L 2}
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For the UK, the specification and parameter esesare set out in full in Brewer et al
(2005). As in the model for Germany, the utilityn@tion is quadratic in hours of work and
income, but unlike the model for Germany, all algofficients are functions of observed
heterogeneity (age and education of mother, nunolbechildren, age of youngest child,
ethnicity and region of residence), and the lireaafficients on income and leisure also vary

with unobserved heterogeneity.

Appendix 3: Labour supply elasticities by gross ear nings

The labour supply elasticities are derived numdyidaased on the estimated preferences of
the labour supply model. Recall that Saez (2002ndda for the optimal tax is written in

terms of intensive and extensive elasticities retpely defined as:

#:C.—C._l dh .
| h  d(G-Gy)’
and:

,=C=G__dn
" R dG-Q)

where such elasticities are implicitly averagesossrthe relevant population, and 0...J

indexes the choice<0 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 gatividualk in our sample, we therefore

estimate the elasticitiegz, and 77,,, wherei = 0...J indexes the hours choiéé.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:

17 we are able to estimate an elasticity for eaclividdal by taking repeated draws from the extreratue
errors, and calculating (for example) the fractiéimes 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 partiéipein) all benefits and tax credits.
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= D H,,

Ok:H; .w OY;

(and equivalently for the extensive elasticity),endn the bar denotes the mean, is the

(actual or predicted) hourly wage for each indiablit;.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 earnifgs

Appendix 4. Optimal weightsfor the taxation of lone mother s by earnings
deciles: UK versus Germany

Gross

Earnings

0.00
76.25
130.81
173.26
210.55
245.79
281.73
320.46
371.33
446.10
642.02

O© oo ~NOOULS, WNPEO

(=Y
o

0.00
86.00
129.84
173.68
211.04
246.44
282.22
321.93
373.03
447.39
10 659.19

©CoOo~NOOOULhr,WNELO

274.78
305.75
335.38
359.64
377.80
392.23
409.01
425.26
448.56
477.30
583.40

244.54
294.98
299.09
320.02
336.52
343.98
358.27
380.23
391.70
430.04
546.76

Net Income Net Tax

-274.78
-229.49
-204.58
-186.38
-167.25
-146.44
-127.28
-104.80
-77.23
-31.20
58.62

-244.54
-202.59
-164.34
-139.91
-116.36
-82.63
-65.58
-42.94
-7.63
28.41
123.45

Marginal
Tax Rate

Intensive Extensive  Opt. Relative Opt
Share Elasticity Elasticity Weights  Weights
United Kingdom
0.48 0.00 0.00 1.64 1.00
0.59 0.05 0.20 0.26 0.40 40.2
0.46 0.07 0.06 0.40 0.51 310.
0.43 0.06 0.03 0.50 0.47 29 0.
0.51 0.05 0.02 0.61 0.37 23 0.
0.59 0.05 0.02 0.66 0.27 17 0.
0.53 0.04 0.03 0.62 0.33 20 0.
0.58 0.04 0.02 0.63 0.29 18 0.
0.54 0.05 0.03 0.58 0.36 20.2
0.62 0.05 0.03 0.52 0.37 30.2
0.46 0.05 0.05 0.36 0.57 50.3
Germany
0.29 0.00 0.00 1.66 1.00
0.49 0.05 0.12 0.12 1.07 4 0.6
0.87 0.03 0.08 0.14 0.43 26 0.
0.56 0.02 0.05 0.13 0.82 50 0.
0.63 0.04 0.01 0.20 1.13 68 0.
0.95 0.05 0.01 0.20 0.22 40.1
0.48 0.07 0.01 0.24 0.55 303
0.57 0.06 0.04 0.31 0.72 304
0.69 0.08 0.03 0.22 0.70 0.42
0.48 0.11 0.04 0.29 0.68 0.41
0.45 0.20 0.03 0.13 0.86 52 0.

Notes: Cut off points for the positive earningsmsi(in €): 107, 153, 193, 228, 264, 300, 344, 408 502. All
income and tax information are the mean averageeggber week. Marginal tax rate is calculated angé in

net tax over change in gross earnings betweenejgcoups.
Source:SOEP and FRS.

18 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 5: Optimal taxation of lone mothers by earnings deciles: UK

ver sus 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
Status quo V=0.5 V=1 v=2
0.00 | -274.78 1.64 1.00 1.33 1.00 -203.06] 1.33 1.00 -245.02 1.33 1.00 -271.78
76.25 | -229.49 0.40 0.24 1.22 0.92 -275.18| 1.12 0.84 -264.69 0.95 0.72 -256.02
130.81| -204.58 0.51 0.31 1.17 0.88 -278.57| 1.03 0.78 -252.64 0.81 0.61 -231.75
173.26| -186.38 0.47 0.29 1.12 0.84 -259.15| 0.95 0.71 -231.63 0.69 0.52 -208.06
210.55| -167.25 0.37 0.23 1.08 0.81 -238.87| 0.89 0.67 -211.64 0.61 0.46 -188.44
245.79| -146.44 0.27 0.17 1.05 0.78 -222.32| 0.83 0.62 -191.08 0.54 0.40 -167.25
281.73| -127.28 0.33 0.20 1.01 0.76 -203.95| 0.78 0.58 -166.67 0.48 0.36 -141.01
320.46| -104.80 0.29 0.18 0.97 0.73 -181.4| 0.72 0.54 -137.89 0.42 0.31 -111.14
371.33| -77.23 0.36 0.22 0.93 0.70-151.04| 0.66 0.50 -99.07| 0.35 0.26 -70.18
446.10| -31.20 0.37 0.23 0.87 0.65-99.642| 0.58 0.44 -38.65 0.28 0.21 -7.51
642.02| 58.62 0.57 0.35 0.71 0.54 26.213| 0.41 0.30 108.01 0.14 0.11 146.53
Germany
Status quo V=0.5 V=1 v=2

0.00 |-244.54 1.66 1.00 | 1.33 1.00 -186.60 1.33 1.00 -268.70 1.33 1.00 -304.08
86.00 (-202.59 1.07 064 | 1.22 092 -304.961.12 0.84 -304.6D00.95 0.72 -266.61
129.84|-164.34 0.43 0.26 | 1.17 0.88 -273.90 1.03 0.78 -278.72 0.81 0.61 -233.68
173.68|-139.91 0.82 0.50 | 1.12 0.84 -233.17 0.95 0.71 -241.87 0.69 0.52 -196.04
211.04|-116.36 1.13 068 | 1.08 081 -197.860.89 0.67 -211.12 0.61 0.46 -168.51
246.44| -82.63 0.22 0.14 | 1.05 0.78 -164.830.83 0.62 -188.10 0.54 0.40 -145.99
282.22| -65.58 0.55 033 | 1.01 0.76 -131.11 0.78 0.58 -85.82 0.48 0.36 -86.336
321.93| -42.94 0.72 0.43 | 0.97 0.73 -94.18 0.72 0.54 -49.66 0.42 0.31 -49.287
373.03| -7.63 0.70 042 | 093 0.70 -48.18 0.66 050 -3.40f 0.35 0.26-1.9297
447.39| 28.41 0.68 041 | 0.87 065 1332 0.58 0.44 59.75 0.28 0.253.135
659.19| 12345 0.86 052 | 0.71 0.54 195.38 0.41 0.30 250.52 0.14 0.11  258.3

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.
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