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U.S. versus SwedenThe Effect of Alternative In-Work
Tax Credit Policies on Labour Supply of Single Motlers

Rolf Aaberge and Lennart Flood

Abstract. An essential difference between the design of thedssh and the US in-
work tax credit systems relates to their functidioains. Where the US earned income tax
credit (EITC) is phased out and favours low andiomacearnings, the Swedish system is not
phased out and offers 17 and 7 per cent tax dadibw and medium low incomes and a
lump-sum tax deduction equal to approximately 28@&D for medium and higher incomes.
The purpose of this paper is to evaluate the efiicy and distributional effects of these two
alternative tax credit designs. We pay particuteerdgion to labour market exclusion; i.e.
individuals within as well as outside the labourc®are included in the analysis. To highlight
the importance of the joint effects from the tax éime benefit systems it appears particular
relevant to analyse the labour supply behaviowirajle mothers. To this end, we estimate a
structural random utility model of labour supplydamelfare participation. The model
accounts for heterogeneity in consumption-leisuedgpences as well as for heterogeneity
and constraints in job opportunities. The resulthe evaluation show that the Swedish
system without phase-out generates substantiar&mgour supply responses than the US
version of the tax credit. Due to increased lasupoply and decline in welfare participation
we find that the Swedish reform is self-financiog $ingle mothers, whereas a 10 per cent
deficit follows from the adapted EITC version usedhis studyHowever, where income

inequality rises modestly under the Swedish tagitsystem, the US version with phase-out leads to
a significant reduction in the income inequality.
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1. Introduction

During the recent decades a debate in the OECDtgesion reforming the tax-transfer treatment of
disadvantaged households has turned on two isEhedirst one concerns the possibly large loss in
efficiency due to disincentives and distortionsamrker behaviour caused by high effective marginal
tax rates for small and medium income levels. Tdwid issue stems from the widespread view that
the system of transfers and benefits directly directly related to supporting the life standard of
disadvantaged households performs rather pootsrins of cost-effectiveness. This concern
motivated the Swedish Government to introduce amdrk tax credit reform “Jobbskatteavdraget”
(JSA) in 2007. This reform differs from the US &@d Income Tax Credit (EITC) in two important
ways. It is universal and it is not phased out g reduces taxes for all working individualsiht
earnings levels. As a result of the reform the Ssfe@overnment expected increased labour supply
as well as a major reduction in the number of imtligls depending on the welfare systeBy
contrast, since the EITC is phased out at a mogleanings level and is targeted to low-income
families, redistributive concerns appear to be pomjastification for its design. The purpose oisth
paper is to make an evaluation of whether or nasly out the tax credit has a significant différen
impact on labour supply responses, poverty andiecimequality for Swedish single mothers.
Moreover, since financial issues have been a neajocern for introducing the tax credit reform we
will also assess the effects on the governmenidydiu

Single mothers stand out as the household typethéthargest proportion of “outsiders” that
strongly depend on support from the welfare systéwcordingly, it is of major importance to
include “outsiders” in the population under stlidyowever, since it might not make sense to assume
that the “outsiders” face equally attractive jolpogiunities as the “insiders” it is important teus
model of labour supply that account for heteroggriaijob opportunities. As will be demonstrated in
Section 3 the random utility model (RUM) of houskehabour supply used in this study is
particularly appropriate for dealing with heterogignin job opportunities and can be consideredras
extension of the traditional random utility modehe RUM framework allows for an integrated
treatment of “insiders” and “outsiders” where iiscounted for heterogeneity in preferences for
consumption-leisure as well as for possible diffiess in job opportunities. Moreover, this analysis
accounts for the impact of three means-tested geraants; social assistance, housing allowance and
cost of childcare. Thus, an important aspect ofti@ce environment of Swedish single mothers is

the possibility to combine work with the receiptsofcial assistance. However, since empirical

1 1n Sweden the group consisting of unemployed, {@mm sick and disabled has been addressed ad@tgkapet” which is
most closely translated as “outsiders”. For conmecé this term will be used in this paper.

2 )
Socialstyrelsen (2012)

% Recent analyses by Maestas, Mullen and Strand J2Bfénhch and Song (2013) aKkdstgl and Mogstad (2013) give
convincing justifications for why it is importard ficcount for incentive effects for people who rezelisability support.
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evidence suggests that eligibility for social assise does not necessarily mean receipt of social
assistance, it is required to account for the tgkéehavior by treating “social assistance” as an
endogenous variable and to account for heterogeingiob opportunities which can and job
opportunities which cannot be combined with thesifgtcof social assistance.

Most of the empirical literature on the labour dypdfects of in-work tax credit analyses UK
and US data for single mothers. For recent analytse UK tax credit design we refer to Blundell
and Hoynes (2004), Blundell et al. (2000, 2008, 90Brewer et al. (2006, 2009), Brewer (2001,
2009), Francesconi and van der Klaauw (2007) andd&dll and Shepard (2011), and for the U.S.
Meyer and Rosenbaum (2001), Blank (2002), MeyerHuwitz-Eakin (2002), Hotz and Scholz (2003),
Fang and Keane (2004), Eissa and Hoynes (2004 ) 2Btdgger (2003), Grogger and Karoly (2005),
Moffitt (2006) and Eissa, Kleven and Kreiner (2008he overall picture created by these studies is
that there are strong incentive effects from taedits, in particular at the extensive margin. This,
broadening of the tax credit seems to have corigibto increased labour force participation and
reduced welfare participation even though the UH @ tax credits are phased out at medium low
labour incomes Some of the studies referred to above rely omahdom utility modelling approach,
whereas others use a quasi-experimental approaekpbgiting whether people are affected or not by
tax credit reforms. The latter approach was useBdmark, Liang, Mork and Selin (2012) to evaluate
the Swedish tax credit system. However, they catecthat “it is not possible to evaluate effects on
employment of the Swedish earned income tax cuesility credible quasi-experimental methods”.
Only a few studies have focused attention on the gifects from taxes and benefits on single
mother’s labour supply behaviour and welfare pguditton in Sweden. Flood et al. (2007) have
analysed the effect of in-work tax credit on theolar supply and welfare participation of single
mothers in Sweden, where, “outsiders” were exclddam the population under study. Lundgren et.
al. (2008) evaluated the Swedish 2007/08 in-woxkctadit reform on the basis of a binary logit
models for unemployment, disability and long terakisess, whereas this paper offers an evaluation
based on a structural random utility model.

The data used for this study is the 2004 wave fiwerSwedish Longitudinal Individual Data
(LINDA). LINDA is based on register-information, @thus provides high-quality tax and income
data. There is no problem with under-reporting effare participation which is a major problem in
traditional survey-data. Moreover, combined witthegailed tax benefit computer program, LINDA
provides exact budget-sets for any combinationaewates and hours of work.

The paper is organized as follows. Section 2 ptedbe main features of the Swedish income
tax and benefit systems and explains differencegeiisas joint features of the JSA and the EITCeTh

microeconomic labour supply model and the corredpmpempirical specification are discussed in

*Fora comparison of UK and Germany we refer torHaad Myck (2007) and Blundell et al. (2009).
® For comprehensive reviews of the literature sea@ll (2006) and Eissa and Hoynes (2006).

3



Section 3. Section 3 also reports estimation resultl wage and income elasticities of labour sypply
whilst the data are described in Appendix. Theaaraluation framework used in this study is
presented in Section 4. Section 5 reports thetsestithe tax reform evaluation and Section 6

summarizes our findings.

2 Income taxes and benefits in Sweden

The Swedish income tax system consists of two parflat municipal tax and a progressive
national tax regime for earnings as well as foati& transfer§ The individual is the taxation-unit
and income taxes are independent of marital st&tesflat municipal tax rate varies across
municipalities; the average municipal tax-rate @2 was 31.55 per cent, the lowest 28.89 and the
highest 34.32. The national tax is based on thmeeme-brackets. Incomes lower than SEK 401,100
($45,017) are tax-free, while incomes up to SEK 574,3004(866) were taxed by a 20 per cent rate
and incomes above SEK 574,300 were taxed by a2&epérate. Apart from taxes on earnings and

transfers there is also a proportional tax on ireémmm capital of 30 per cent.

Figure 2.1. Marginal tax rates and income distribuion in

2012.
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6 Earnings consist of wage income and income frdfreseployment. Taxable transfers consist of incaueh as
sickness-, unemployment benefits, and pension iscom
! Using a purchasing power adjusted exchange r&8e€9dbr 2011
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Figures 2.1 and 2.2 display the marginal and aeetagrates for the income year 2012. In
order to highlight the importance of the in-work taedit reform, Figures 2.1 and 2.2 also showgaxe
without the credit. The marginal taxes before #ferm have an irregular shape up to SEK 401,100
($45,017), the break point for governmental taxsBhape is explained by the phase-in and phase-out
of a basic tax deduction. This basic tax deduateenains unchanged after the reform but the tax
credit is designed such that it smooth’s the irtagties created by the basic deduction. The result
an increasing step-wise marginal tax rate.

The distribution of gross (taxable) income showt thast single mothers face a marginal tax
rate close to the municipal tax rate, only a feaclethe breakpoint for governmental tax rate (13 pe
cent) and very few (2 per cent) pay the highest favaluation of the impact of the tax reform shows
that most single mothers face lower marginal tées:arhe only exception is those that have higher
incomes than approximately $37 000. Accordinglg, dlverage tax rate declines for everyone with a

positive labour income, but much more for low tii@nhigh incomes, see Figure 2.2.

Figur 2.2. Average tax rates and income distributia in 2012.
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Note: Calculations based on the rules for younigen 66 with an income only from labor at an average
municipal tax rate (31.55%). For tax rates useHeftd side axes and for income distribution useaies on the
right hand side.

Since the tax credit only applies for income frowrky the tax reform increases the incentives
for transitions to job participation for those witid not work before the reform. The incentive effec
for those who were working before the reform aredner mixed. Below an income of $37 000, the
marginal tax rates have been reduced. For highmeogarners located above $37 000, marginal tax

rates are unchanged but the average taxes haweadk@ccordingly, the income effect might result



in reduced working hours for high income earners.

Although the purpose of this paper is to evalulage2012 JSA and a modified EITC for
Swedish single mothers the result of the evaluatight be biased if we don’t account for the impact
of three means-tested programs; social assisthnosing allowance, and cost of childcare.

Social assistance is supposed to be the ultiméteyszet for people having temporary
economic problems. Individuals are not entitleddoial assistance if they have money in a bank
account or other assets, which mean for examptautteanployment benefits, national child
allowance, sickness benefits, and various pensioust be exhausted first. Social assistance is
determined by nationwide rules supposed to protddeent” living, and thus depends on household
composition. To be entitled to social assistand&®uwsehold must have an income below the
maximum benefit-level. There is then an implick-tate of 100 per cent on social assistance as
household income increases.

Housing allowance is also determined by nationwides. The amount of housing allowance
a household is entitled depends on householditataime, rent, the number of children and the age of
the parents.

The maximum-childcare fee-reform, which was implated in 2002, is based on household
income, but only up to a rather low ceiling abov@ch the fee is constant. For the first child tee s
3 per cent, for the second child 2 per cent, anthi®third child 1 per cent of gross householdme.
No fees are charged for additional children. ThHengeis set fairly low, and as a result most
households paid the monthly maximum amount SEKQ(®837), 840($91), and 420($46) for the

first, second, and third child in child care.

2.1 Designs of the tax credit systems in Sweden audsS.

As indicated in Section 1 a major motivation faraaucing a tax credit reform in Sweden
was concern related to the fact that parts of thedsh welfare state system performed rather poorly
in terms of cost-effectiveness. In our evaluatibthe implemented reform, including a comparison
with the simulated performance of a hypothetictdnma based on the US tax credit system, we focus
attention on labour supply and income distributdiiects. However, since tax reforms might have a
significant effect on public finances we also rémiranges in income taxes, pay-roll taxes and VAT

as well as in expenditure for social assistancetangding allowance.

2.1.1 The Swedish in-work tax credit design (JSA)
The Swedish in-work tax credit “jobbskatteavdra@&A)” was implemented in 2007 and

became increasingly more generous in 2008, 2002@h@d. The Swedish design differs in many

respects from the EITC since it is



0 not targeted to low income households; insteadyever with an income from work receives
the credit

0 not dependent on family types and number of chilgitee only individual difference is that
people older than 64 receive a more generous é&aitcr

0 not refundable

o the creditis calculated automatically by the tatharity and the individual does not have to
apply for it

0 no phased-out region

0 an integrated part of the means tested income dtfare programs like social assistance and

housing allowance.

It should be emphasized that the Swedish in-waxlctadit is the most ambitious tax policy
implemented since the large tax reform in 1991.il&nity the EITC is the largest cash transfer
program in the United States

The schedule of the Swedish and the US tax crgsliesis are described in Table 2.1 below.
Note for instance that the schedule is a functfahe basic deduction as well as the municipalr tde.
Also note that there is no phased-out since thditcaibove $34 606 in labour income is constant. The
fact that the basic deduction is involved createsraplication because the basic deduction is
determined by income from labour as well as by inedrom different benefits/transfers (old age and
disability pension, unemployment and sickness beeThus, the JSA is therefore not strictly
dependent only on labour income. The municipak#a& creates fewer complications since it is flat

within each of the 290 municipalities in Swed&n.

Table 2.1 The Swedish 2012 JSA for individuals yoger than 65

Labour income (LI) Tax Credit

P=Price amount year 2012 BA=Basic deduction

P=SEK 44 000 or $4 938* MT=Municipal tax rate

0 —091P (LI - BA)MT

091P-272P (0.91 P+0.304(LI-0.91 P)-BA)MT
272P-7.00P (1.461 P+0.095(LI-2.72 P)-BA)MT
7.00P - (1.868 P-BA)MT

Note: * Using a PPP rate of 8.9 (OECD 2011).

In order to understand the profile of the in-waalk-tredit as well as the basic deduction a

graphical description might be helpful. Figure g®ws the profiles of the in-work tax credit system

8 The average tax rate over all municipalities i$3% ranging from the lowest 28.89% (Vellinge}he highest 34.32%
(Hofors).



and the basic tax deduction scheme for individ@dlgears old or younger. As mentioned earlier
individual older than 64 years receive more gengtevels of the JSA and also a more generous level
of the basic deduction. The basic deduction, whitindividuals can claim, reduces taxable income

(the income base for municipal and governmentgl tax

Figure 2.3. EITC, JSA and basic deduction in 2012.
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municipal tax rate (31.55%).

The JSA is then deducted from the municipal taxthetiowest tax is zero, which means there
is no refund. The tax credit reform applies foriadlividuals with an income from work. The
governmental budget proposal for 2012 estimatetothécost of this reform to be about $9 billion

(SEK 80 billion), provided that there are no bebaval effects from the reform..

2.1.2 The US in-work tax credit design

The United States Earned Income Tax Credit (EI'B@) federal tax credit for low- and
medium-wage working people. The EITC was alreattpiuced in 1975 and has since then been
extended several times. On top of the federal credinty-five states have established their own
EITCs as a supplement. In 2010 almost 27 millionefiman families received close to $60 billion in
payments through the EITCThe EITC is "refundable," which means that ifiteeds a low-wage
worker's income tax liability, the IRS will refuride balance. Due to its structure, the EITC is

effective at targeting assistance to low-incomeiliam

° http://www.eitc.irs.gov/central/eitcstats/




For the tax year 2012, the maximum EITC for a peimocouple without qualifying children
is $475, with one qualifying child it is $3,169,tvtwo qualifying children $5,236, and with three o
more qualifying children is $5,891. EITC phaseslowly, the rates differ depending on family type
and number of children, has a medium-length plataad then phases out more slowly than it phased
in at 16 or 21 per cent depending on the numbehitdren. The profiles for the different family typ
are presented in Figure 2.4, the actual creditvisngby an IRS table which breaks down yearly

income into $50 increments. The dollar amountsratexed annually for inflation.

Figure 2.4. EITC schedule in year 2012

Value of Federal Earned Income Tax (redit, 2012

$5,801 Single
§5,236 ® No Children 1 Child
y . ® 2 Children 3 ar More Children
- 3 Married Filing Jointhy
Bie . CNo Children 1 Child
- “ oy 12 Children 3 or More Children
m-.. i L s .:"-'- i i
0 §10,000 520,000 530,000 540,000 850,000
: Income Level

Center on Budget and Policy Pricrities | chppiong
Sourcehttp://www.cbpp.org/cms/index.cfm?fa=view&id=2505

The main sources of earned income are wages andtattable employee pay, net earnings
from self-employment and gross income receivedstatatory employee. To claim a person as one's
qualifying child, the child must meet a numbereduirements of relationship, age, and shared
residence. Apart from the income requirement tieeadso a requirement that investment income
cannot be greater than $3,100.

In assessing the cost of the EITC it is importarddnsider the over- as well as the
underutilization. It has been estimated that betwszand 30 per cent of taxpayers claiming the EITC
on their tax returns do not actually qualify farThis led to an additional cost for the governm@nt
2010) of between $8 and $10 billidhAt the same time, however, there are also manjliesnwho
are eligible for but don’t apply for the EITC. Résurom analyses of the Government Accountability
Office and Internal Revenue Service show that betwib and 25 per cent of households (between 3.5

million and 7 million households) who are entittedhe EITC do not claim the credit.

10 http://www.eitc.irs.gov/central/eitcstats/




2.1.3 Comparing the JSA and EITC

As a reference Figure 2.3 also includes the ElT@Herfor a single household with one child.
Note the steep phase-in and out of the EITC ard)®a is not phased out. Figures 2.1 and 2.2
display the marginal and the average tax ratesnTdrginal tax rate without a tax credit has an
irregular shape for low incomes. As mentioned egrthis is explained by the phasing in and phasing
out of the basic deduction. One way to understhadonstruction of JSA (see Table 2.1) is that it i
designed to smooth out kinks created by the basiaction. As follows from Figure 2.1 the ex post
JSA reform marginal taxes consist of an increapirge-wise step function with seven different rates
(including zero).

The generous level of EITC together with large phiasand -out rates create a tax profile that
is very different from the current Swedish JSA-peofFirst, there is a large interval with a veowl
tax rate, which is largely due to the effect of biasic deduction and the phase-in of the EITC. Thus
the combined effect of the basic deduction and EdfeCsuch that no tax except social security (7 per
cent) is paid. However, once the phase-out of twtbasic deduction and EITC begins the marginal
tax rate makes a jump up to almost 50 per centn Theerate stays at that level until the end of the
phase-out region. After that level the profilddoals the other tax profile. At a higher income liethe
central government tax bracket increase the taxfiat by 20 per cent and then at an even higher
level at an additional 5 per cent (for details theeappendix).

Figure 2.1 also includes the income distributiomhaf sample of single mothers used in the
analyses of this paper. The low tax rate of the(Elp to a yearly income of about $16,000 affects a
substantial proportion of the income earners. Harehis is also the case for the income bracket
$16,000 - $36,000. Note that very few lone motipersthe central governmental tax, which reflects
the fact that most single mothers are low incommae¥a. Figure 2.2 displays similar information in
terms of average tax rates. Of course both JSAEHRG lower the tax rate compared to the tax
without a tax credit, but their profiles show todpéte different. The EITC profile is targeted aivl
income household whereas the JSA benefit all halds@lmost by the same proportion.

Since the purpose of this paper is to evaluateffieets of the Swedish and the US tax credit
designs on labour supply, distribution of incomd anblic finances for Swedish single mothers we

found for comparability reasons that it was reqiii@ consider a modified version of the EITC:

. EITC is combined with the basic deduction

. the schedule for one child is applied for all singlothers

. not refundable

. included in the means tested income for sociaktssie and cost of child care

10



The evaluation carried out in this paper usesakeand benefit system of 2012 without in-
work-tax credit as benchmark system. Next, we uséceoeconometric labour supply model to

simulate the effects of reforming the benchmarkesysoy introducing JSA and EITC.

3. The Behavioural modeling framework

3.1 The basic random utility model of labour supply

The random utility model of labour supply differsi the traditional models of labour supply by
characterizing behaviour in terms of a comparisetben utility levels rather than between marginal
variations of utility. The individuals maximize theaitility by choosing from opportunity sets ( “jeh
defined by hours of work and other unobserved lileyanalyst) attributes. The utility is assumedeo b

of the following form

(3.1) U (f(wh I),h,k)=\ f(wh I), Be(h K

wherew is treated as a fixed wage rate whereas hours i vis treated as an endogenous variable,
is exogenous incomd, is a tax-transfer function that transforms gro&®mes into disposable
income, kis a variable that captures other job and/or irtligi characteristics areds a random
variable. Commuting time, required skill and indegence in the performance of job tasks are
possible examples of the characteristics captuydd Bhe model as specified in (3.1) belongs to the

class of random utility models (RUM)
Let A=[0, H] be the range of possible values for hours of woiext, by assuming that

is i.i.d. according to type | extreme value digitibn it is well known that we get the following

expression for the probability that a job witlours is chosen

expl (f (wh,1),h)
> expl (f (wy,1),y)

yoOA

(3-2) g(h) =

The crucial advantage of the random utility apphoiachat the characterization of the utility
maximization problem (i.e. expression (3.1)) is afected by the specification wior off. In other
words, one can choose relatively general and caateld specifications farand/or accounting for
complex tax-transfer ruldswithout affecting the characterization of behaviaod without

significantly affecting the computational burdemaived by the estimation or simulation of the model

Based on (3.2), the corresponding likelihood fumtttan then be computed and maximized in order

Ysee for example McFadden 1981.
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to estimate the parameters of the utility functidote that expression (3.2) forms the basis of the

majority of the random utility based labour supgiydies?

3.2. The generalized random utility model of laboussupply

The specific version of the RUM approach charapteriby (3.2) suffers from certain drawbacks. First,
one might question the assumption of fixed wage, rahich means that job alternatives only vary by
hours of work. Secondly, expression (3.2) reliegliaitly on the assumption that any value in A is
equally available in the market; i.e. there aregjnantity constraints. By contrast, considering the
choice set to be the set of market as well non-atargportunities where market opportunities (jobs)
are characterized by hours of work as well as bythge rate and other job attributes, Aaberge et al
(1999) demonstrate tHat

(xy)0B o !

whereB is the set of all opportunities available to thes$ehold (including non-market opportunities,
i.e. a“job” with w=0 andh=0) andp(w, h) is the probability density function of jobs wittage
rate equal tav and hours equal o

An important aspect of the choice environment oeé&sh single mothers is the possibility to
combine work with the receipt of social assistat@wvever, since empirical evidence shows that
eligibility for social assistance don’t necessanigan receipt of social assistance, it is requieceat
“social assistance” as an endogenous variable tathé dame time make a distinction between job
opportunities which can and job opportunities wigahnot be combined with the receipt of social
assistance. This fact requires extension of thecelset B defined in (3.2). We assume that a single
mother chooses a "job" from a choice Behat may differ across individuals. Each job al&give in
B is characterized by a wage ratehours of workh and other observed job characteristics s and/or
unobserved (for the analyst) job characteridtisach as environmental characteristics and skill
content of the job. Note that eligibility of socedsistance also will be treated as a job charsiter
Depending on the available data set some job cteaistacs can be observed whereas others are
unobserved. MoreoveB contains also non-market activities (i.e. alteneatllocations of "leisure”),
i.e. jobs withw=0 and h=0that can or cannot be combined with receipt ofad@ssistance benefit.

The utility functions for single mothers are assdrteebe of the following form

125ee e.g. Dickens and Lundberg (1993), van Soe8b18lood, Hansen and Wahlberg (2004) and Labéaljar and
Spadaro (2007). We refer to Aaberge, Colombino\Wiednemo (2009) for an evaluation of this approach.

13 Note that expression (3.3) is closely relatechtodontinuous spatial model developed by Ben-Aki Watanatada
(1981) and can be considered as a special cabe aidre general multinomial type of framework idroed by Dagsvik
(1994). For previous applications, see Aabetgal. (1995, 1999 and 2013).

12



(3.4) U(fwh1b@).hzsk= ¢ {whlby hzs( whzs

wherev and¢ represent the systematic and the random compamspectivelyz =1 if the single
mother receives social assistance (0 otherwligé),s the social assistance benefit lev#D]=0), f

is a function determined by the tax and benefésuhat transforms gross income into income adter t
ie.f (Wh, I,b(z)) is disposable income (income after tax and beg)effits exogenous income and Kk is

a variable that is supposed to capture the imgamabserved job characteristics. Thus, the utdity
the single mother increases with her disposablenig; decreases with sacrificed leisure in terms of
increased hours of work. Moreover, the utility lisaed to depend on whether the chosen job isén th
private or public sector as well as on job charésties that have not been observed by the analyst.
Finally, utility is also assumed to depend on whetigible social assistance is accepted or not. T
reason for treating z as an endogenous varialledgo the fact that there can be negative effects
associated with receiving social assistance, wiiigit explain why some people that are eligible for
social assistance benefit don’t accelt iThe random terra accounts for the effect on the utility of
all the characteristics of the job match which@served by the individual but not by the analyst a
thus accounts for variation in tastes for a giv@ngcross individuals as well as across job
opportunities for a given individual. Thus, thegdsnmothers are assumed to make their labour supply
choices according to (3.4).

By assuming that is type | extreme value distributed and that ghecgication (3.4) is valid,
it turns out that the probability density (3.3) fifroosing a job with houtsand wage ratev in sector
s, combined with deciding to receiv@ £1) or not to receive £=0) social assistance benefit when

the single mother is eligible for social assistanegiven by

@5 phws 2= PLUTWRLDE)L NS max UCFLED). wi JF

v(f(wh 1,b(2),hs2 p g hwk
D

for {h, V\} >0, whereg,(h, w, 9 is the conditional density of choice opportunifigee relative

frequency (in the choice set) of opportunities witursh andwage ratev in sector s) given that the

single mother is eligible for social assistancel #ie denominator D is defined by

1% 1n Moffit (1983) this is referred to as a stignfteet.
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(3.6) D =v(f(0,1,0),00py+ > v ( (01 b §)),@j Py, +

j=0,1

> ] vty 1,0, yiD g (x v iddxdyr >3 [ W f(xy LED), yi DR g(xy)dxd

1=0.1(x,y)08 i=0.1j=0.1(x,y)0B,

where B, is the set of market opportunities where the simgbtheris not eligiblefor social
assistance benefit anf is the set of market opportunities where the simgbtheiis eligiblefor

social assistance benefi, (h, w, 9 is the conditional relative frequency (in the ceoset) of

opportunities with hourl andwage ratev in sector s given that the single mother is nigiitde for

social assistance benefit apg, is the proportion of opportunities (in the choie¢ B) that is non-
market opportunities where the single mother isatigtble for social assistance benef, is the
proportion of opportunities that is non-market ogppoities where the single mother is eligible for
social assistance benefip,, is the proportion of market opportunities where $ingle mother is not
eligible for social assistance benefit gndis the proportion of market opportunities whereshgle

mother is eligible for social assistance benetius, py,+ p,,+ Pt P =1.

The probability of choosing a job with hoursind wage rater in sectors that cannot be

combined with receipt of social assistance is givgn

v(f(wh1,0),h,s0p, g(hws

(3.7) ¢ (h,w,sD= 5

for {h, V\} >0.
Next, let's consider the expression #fh,w, s, 2 when{h, V\} =0. As for the market

opportunity cases it is required to make a disitimcbetween the case where the single mother is
eligible for social assistance and the case whexdssnot eligible for social assistance. In thanker

case we have

v(f(0,1,b(2)),002) R,

3.8 =

(3.8) $(0,0,Lz) 5
whereas the latter case is given by

3.9 _ V(f(0,1,0),0/ 3Py,
(3.9) #(0,01) 5
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Opportunities withh =0 (andw=0) are non-market opportunities (i.e. alternativections
of "leisure"). Note that the sector varialeanishes and is replaced by the symbui the non-
market opportunity cases, whilsvanishes in the non-market cases where the singlber is not
eligible for social assistance. Thus, the densifingd by (3.5) - (3.9) will form the basis of

estimating the parameters of the utility functiowl ahe choice sets.

3.2. Empirical specification

Since we observe the chosen job (s, h and w) amthehthe single mother is social
assistance recipient or not, the density (3.5).8) ®ill form the basis of estimating the parametair
the utility function and the choice sets. To thsl eve use the following specification of the sysaéim

part of the utility function (3.4)

f (wh, I,;(Z)) ' ‘1J + (@, +a, logA+a,(logA)’ +a,Ch+

1

Inv( f(wh 1,b(2), h z $=Uz(
(3.10)

as _ 7
aSChZ+09C|’g+ams+ant+a122(l'a 1}‘25 Rz
3 =1

wherelL is leisure, defined ak :1—(h/8736 ,S= 1 if the chosen job belongs to the public

sector (= 0 otherwisez=1 if the individual receives social assistance ((K9R2,000) and 0
otherwise, A is age and gICh,and Chare number of children below 1-5, 6-12 and 13-1aryeld,
t=1 if the individual is unemployed, disabled offsufrom long-term sickness, and the Q-variables
are defined in Table 3.1. Note that the latter tefr{8.10) captures the possible disutility froningea
social assistance recipient.

In the specification of the probability densityadportunitiesg(h, w, 5 2 we will assume that

offered hours and offered wages are independeistisittited. The justification for this is that ofésl
hours, in particular normal working hours, are tghlly set in rather infrequent negotiations between
employers and employees associations, while wagetia¢éions are far more frequent in which the
hourly wage tend to be set independent of workimgr$. For the sake of estimation it is convenient t
divide both numerator and denominator of express(8t2) and (3.3) by,, and define

6 =109 gy, = 109(Pyy/ Poo) @Nd g, = p,,/ Py - Thus,we specify the density of opportunities in sestor

requiringh hours of work and paying hourly wageas follows
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(3.11) g,9(hws3= g(Wwalhg.s)

where g,.(w), g,.(h and g( s ¥ are respectively the densities of wages and hausyelative

proportions of job opportunities in sector s wittdavithout eligibility for social assistance bemefi

Dividing by p,, and inserting for (3.11) in (3.6) we get
(312)  D=v(f(0J,0,0LF > v € O b [ )Wigy+> [[ viOyL 0%ifd Mg ¥¢ i(,0xdy

j=01 i=0.1(x,y)IB,

>0 [ vF Oy LB0D). Y i) gy (95 (¥) g (i2)dxdy

=01{=04x Y108

We can then rewrite the choice density defined3¥)( (3.7)-(3.9) as follows

_V(f(wh,(2),hs2g(wg(hg.9
(3.13 ob.ws, 2= 5

for {h, V\} > 0,when the single mother is eligible for social s&sice,

v(f(wh 1,0),h,s0 g, (W g, (N 9(s0)

(3.14) ¢ h,w,s= 5

for {h, V\} > 0,when the single mother is not eligible for soeissistance,

v(f(0,1,b(2)).002) g,
D

(3.15) ¢ (0,007 =

for {h, V\} = Owhen the single mother is eligible for social assise,

and

v(f(0,1,0),0)

(3.16) ¢ (0,0011F 5

for {h, V\} =0 when the single mother is not eligible for soeissistance.
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Let us now turn to the specification of the oppnittysets given by the

distributionsg, (w), g,.(h) and g( s k. The sector-specific densities of offered wagesamsumed to
be lognormal with mean that depends on length lodsling Ed) and on past potential working
experience (kp), where experience is defined to be equal to dagesiength of schooling minus five,

i.e.

Ex Exp)’
(3.17) logw=ﬁso+ﬁﬂﬁ';’+ﬁg[ﬁ';’j +BEd+ BEd oy,

wherer is standard normally distributed.
The sector-specific distributions of offered hoars composed by three segments which

include a possible peak corresponding to full t{fibe35.5 — 40.5 weekly hours) and different

occurrence of jobs with hours that are respectil@ber and higher than full-time. Thug, is given

by
expyy if hO[ 1]35
(3.18) g,.(h) = expy,, if  hO[ 35.5,40]!
expye, if hO[41H],

where H is the maximum observed valuefofSince the density values must add up te.1 for

s=0,1 is given by

(3.19) (35-1) expy, +( 40.5 35p exp,+(H- Il eyp= .

Moreover, assume thaf, (s,z ) is specified as follows

(3.20) 9: 5.2)= ext{( 44, + t) 2 (Ut 1) <& P
(/U31+/U32t)(1_3) Z+ (/u41+ :U42t) 1= 9~ 2))

wherez=1 if the available job opportunity can be combinathweing a social assistance recipient
and theu’'s are unknown parameters. In Table 3.2 we refgrt@ndu as the parameters of tjub

opportunity density
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3.3. Estimation results and labour supply elasticies

3.3.1. Estimation results
The parameters of the utility function and of tipportunity density are estimated

simultaneously by the method of maximum likelihoathere the likelihood function is formed by the
densities defined by (3.13) - (3.16) and the asg¢ediempirical specification (3.10) and (3.17) —
(3.20). The estimated parameters of the labourlguppdel are presented in Tables 3.1 and 3.2. Since
the model are rather complex and several paramedetare non-linear or interaction effects most
parameters don't offer a simple straightforwareiiptetation.

The estimates displayed in Table 3.1 imply thatdéterministic part of the utility function is
an increasing and strictly concave function ofdegsand consumption. The crucial parameters of the
utility function are the shape parameteisandas. These parameters are measured with high
precision. Moreover, the marginal utility of leisualso depends on personal characteristics such as
age and number of children for different ages, tvatlver the considered job is in the private or igubl
sector and on an indicator for “outsider”. As expecyoung children have a positive effect on the
value of leisure, whereas there is no significdietot from the presence of older children. The
negative value of the parametmg associated with choice of sector suggests tmaigiht be easier to
combine being a single mother and work in the pudictor. The effect of being classified as an
“outsider” (a11) shows a strong positive effect on the value islee, which of course reflects low
working hours in this group. Note however thattedeling framework used in this study also
account for the fact that “outsiders” face pooddr ppportunities than “insiders”.

The estimated parameters-¢) of the disutility from being a social assistaneeipient show
that foreign born single mothers have a smallartiiiy (smaller stigma) than an ethnic Swedish
single mother. Moreover, single mothers with yoghddren and low education get less disutility than
single mothers with older children and higher etioca Given that the mother is entitled to social
assistance (an income below the norm), the moeeligis that the take up ratio is higher for
individuals with a small stigma effect.

Table 3.2 presents the parameters for the job typity densities. The estimatégarameter
shows as expected that more non-market opportartiten market opportunities allow to be
combined with the receipt of social assistance fiteilBy comparing thet parameters of Table 3.2 we
find that “outsiders” face fewer job opportuniti&sn insiders, since the “insider” parameters are
given by x4, ,i =1,2,3,4and the “outsider” parameters are givenby+ x,,i =1,2,3,4. However,
since u,, is not significantly different from 0 we cannoaich that the number of private sector

opportunities which allow combination with the rgateof social assistance benefit differ between
“insiders” and “outsiders”. The estimated disttibas of offered hours of work show a clear peak fo

full-time jobs in the public sector whereas thene fawer jobs with overtime hours than with pamtei
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hours. By contrast, the private sector offers fepaat-time jobs than jobs with overtime. Finakg, is
demonstrated by Table 3.2 all coefficients of tteg@vdensities are precisely estimated with signs as

expected. Wages are strictly concave functionxpé&gence and increasing with education.

Table 3.1. Estimates of the parameters of the util function

Variable Parameter Estimate Std. Dev.
Consumption

o 0.9149 0.0513

as 4.3068 0.1385
Leisure

a3 -25.0167 0.8359
Constant oz 1.8178 0.4205
Log age os -0.9662 0.2249
Log age squared Os 0.1302 0.0303
# children, 0 — 5 years old oy 0.0095 0.0044
# children, 6 — 12 years old Os 0.0070 0.0021
# children, 13 — 17 years old Oo 0.0022 0.0014
Employed in public sector O10 -0.0056 0.0027
Disabled, unemployed or long-term sick O 1.4166 0.3241
Receipt of social assistance Oz 4.8549 0.9869
Disutility
z X Q,=1if children, 1 -2 years old T 1.4498 0.7139
z X Qs=1 if children, 3 years old T2 0.9869 0.4190
z X Q4=1if children, 4 - 6 years old T3 0.1357 0.1963
z X Q<=1 if children, 7 - 10 years old Ts -0.3638 0.2028
z X Qg=1 if children, 11 - 14 years old Ts -1.8710 0.2123
z X Q;=1 if Nationality=Swedish (= 1) Te -3.6231 0.1946
z X Qg=1 if lowest education (de = 1) T7 0.8676 0.2036
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Table 3.2. Estimates of the choice set parameters

Parameter Estimate Std. Dev.
The ratio between non-market opport. with and wihout social assist. 0 -4.0965 0.1941
Job/social assistance opportunity
public*social assistance U, -5.5278 0.2597
public*not social assistance Ly, -5.8326 0.2297
private* social assistance sy -5.0786 0.3218
private* not social assistance iy -4.9222 0.1919
public* social assistance *outsider i, -3.1195 0.9051
public* not social assistance *outsider sy -2.8042 0.2544
private* social assistance *outsider sy -0.7433 0.7058
private* not social assistance *outside Uy -1.1455 0.2402
Hours — Public sector
Part time You 0.4767 0.1399
Full time Voo 1.2272 0.1096
Hours — Private sector
Part time Vi -0.7091 0.0943
Full time Vis 0.2187 0.0461
Wage — Public sector
Constant B 4.4284 0.0164
Experience/100 B 0.7711 0.1087
Experience squared B -1.2924 0.2787
High school Bis 0.1227 0.0115
University education B 0.3463 0.0131
Standard deviation o, 0.1533 0.0018
Wage - Private sector
Constant B 4.4583 0.0279
Experience/100 B, 1.1639 0.2418
Experience squared B, -2.7727 0.6051
High school B 0.0366 0.0137
University B 0.1948 0.0043
Standard deviation q 0.2114 0.0043
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3.3.2. Wage and income elasticities
To provide further information of the empirical nedhis sub-section presents labour supply

elasticities. The wage elasticities are computethbgins of stochastic simulations of the model since
we (as analysts) do not observe all variables affgpreferences and opportunity sets. Job
alternatives are drawn from the distributions gbagpunities, whereas the associated random
preference terms are drawn from the type | extreahge distribution. Given the responses of each
individual we then aggregate over the individualgét various types of aggregate elasticities.dabl
3.3 displays the assessed wage elasticities. Assagito the traditional labour supply models the
random utility labour supply model will not reaotdmall exogenous changes. For this reason the
elasticities in Table 3.3 have been computed as/arage of the per centage changes in labour supply

from a 10 per cent increase in the wage rates.

Table 3.3. Labour supply elasticities with respedio wage for single mothers by deciles of
disposable income.

Income decile Elasticity of Elasticity of the Elasticity of
under the pre- unconditional probability of conditional
reform system expectation of participation expectation of
hours of work hours of work
1 4.44 1.82 1.77
2 2.04 0.93 0.39
3.8 0.25 0.16 0.08
9 -0.02 0.00 -0.04
10 0.10 0.13 -0.02
All 0.45 0.29 0.19

Note: the elasticities in Table 3.3 and 3.4 haslmmenputed as an average of the percentage chamigd®ur
supply from a 10 per cent increase in the wages rat&on-labour income.

The second column of Table 3.3 gives the uncondtielasticities of labour supply, which
means that the effects on participation as wefiass supplied are accounted for. The third column
displays the elasticity of the probability of painpiation and the last column displays the elagtioit
hours of work conditional on working. Last row suamuzes the average results for all individuals.
The overall unconditional elasticity is 0.45, theshimportant effect is on the probability of wordi
0.3, whilst the effect on hours given work is Wireover, as found in similar studies on Italiateda
(Aaberge et al., 1999, 2000), Norwegian data (Agdet al., 1995, 2000, 2013) and a previous data
set for Sweden (Aaberge et al., 2000), the eléisscshow to decline steeply with income. For the
poorest decile the unconditional wage elasticitygaal to 4.44 and thus quite high.

The estimated income elasticities are reportedainlds 3.4. Non-labour income comprises

several income categories, which are unevenlyibliggd among households and do not change
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uniformly in our simulation experiments. Since theome elasticities are household specific, the

aggregate labour supply response to a shift tvalies changes in non-labour income is the regult o

a complex calculation. Table 3.4 shows how thetieiasof labour supply with respect to changes in

these incomes depend on the location in the inatistgbution. Except for high income households,

the income effect is rather small which is consisteith results obtained for Italian and Norwegian

data.

Table. 3.4. Labour supply elasticities with respedio non-labour income for single mothers by

deciles of disposable income.

Income decile under the pre-reform system Elasticity of Elasticity of the Elasticity of
unconditional probability of conditional
expectation of participation expectation of
hours of work hours of work

1 0.12 0.06 0.00
2 0.12 0.08 0.03
3.8 -0.01 -0.01 -0.02
9 -0.02 -0.03 -0.03
10 -0.11 -0.13 -0.12
All -0.01 -0.01 -0.03

3.3.4. In-sample prediction performance

A comparison of the observed and simulated disiobs of hours of work is given in Figure 3.1,

which demonstrates that the simulated hours digtdb reproduces the observed distribution quite

well. The peak at zero hours as well as full tisialmost exactly reproduced. Figure 3.2 provides th

results of a similar exercise only for the “outsgleand again we find that the model reproduces the

observed distribution of hours of work quite well.
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Figure 3.1. Distribution of observed and predictechours, all individuals
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Figure 3.2. Distribution of observed and predictechours, outsiders
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3.3.5. Out-of-sample prediction performance
The parameters have been estimated using data26mhand the model is shown to reproduce the

observed distribution of hours of work (includingmparticipation) even for the outsiders quite well
However, the crucial question is how well the mquliforms in terms of out-of sample prediction. In
order to demonstrate this performance we show gadson of observed and predicted hours of work
for 1992. Year 1992 is chosen because the macroggortonditions where roughly equal to the
situation in 2004. As follows from Figures 3.3 thedel reproduces the observed distributions in
1992 quite well.

Figure 3.3. Distribution of observed and predictechours in 1992, all individuals
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4. Empirical results

4.1. Labour supply and income distribution effects

Table 4.1 and 4.2 summarizes the welfare andhlisibnal effects. By construction the
evaluated reforms should not reduce welfare, fakimg individuals the reform implies reduced taxes
and for non-working the tax is unchanged. For teason Table 4.1 only presents the proportion of
winners, however this proportion is quite differeetween the two reforms. Overall for the whole
sample the JSA gives 83 per cent winners comparé8 per cent for EITC. Thus to be precise about
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this difference, 83 per cent of all individuals bavhigher utility after the JSA reform compared to
before and 17 per cent have no change in utilipcokdingly 68 per cent have a higher utility under
the EITC reform. Note, however, that there are mdraers under EITC than under JSA among the
10 per cent poorest. Since the JSA is not phasetheyroportion of winners are much higher for
high income households under JSA compared to UBIde€E. Note the large difference for the top
decile 93 per cent winners for JSA compared to @6lyper cent for EITC.

The effects on income inequality and poverty raresdisplayed in Table 4.2. The direct
effects for the JSA show a small increase in tha Giefficient (from 0.184 to 0.193) the
corresponding result for EITC is a reduction ini®n0.175. Again this is explained by the more
generous tax reduction for low income householdieuthe EITC. When the behavioural effects are
accounted for we find a strong decrease in incoraguality under EITC, which is due to a substantial
increase in labour supply among the two poorestateand a reduction in hours of work among the
remaining deciles. A similar pattern is found untiher JSA system, which explains why the direct
increasing inequality effect is counteracted bylbbavioural effect. Before the reform the poverty
rate is slightly below 9 per cent and both reforaduce this rate but the reduction due to the EITC

reform is significantly stronger.

Table 4.1. Proportions of winners by income deciteunder the pre-reform tax system. Per cent

Income decile under the pre-reform system JSA EITC
1 45.0 48.3
2 64.7 66.9
3 78.3 79.2
4 85.3 85.8
5 91.4 91.7
6 93.1 93.3
7 93.3 88.6
8 93.1 58.9
9 93.1 37.8
10 92.8 25.6
All 83.0 67.6

Table 4.2. Poverty rate and income inequality

Before JSA EITC
Direct Total Direct Total
The Gini coefficient .184 .193 .188 175 .164
At risk of poverty % 8.89 8.86 6.89 5.33 3.58

Note: Disposable income is weighted according te@uivalence scale where one child less than 14heas
weight 0.3 and the weight for a child age 14 analvelis 0.5. Poverty is defined as an income bel@wecof the
median income. As median income SEK 145 000 is.used
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Table 4.3 summarizes the effects of the two refoon household disposable income. The
direct non-behavioural effects of the tax chandpsvsthat the mean disposable income of single
mothers increased by 5.6 per cent for JSA and &.@gnt for EITC. By accounting for behavioural
effects we found that the mean disposable incorreased further and contributed to a total increase
of 9.1 per cent for JSA, whereas the behavioufatef from EITC were smaller and the total increase
in income is only 1.1 per cent. Across the inconsgritbution the results are significantly different
between the non-behavioural and behavioural evatuas well as between EITC and JSA. According
to the non-behavioural evaluation the average as&én disposable income for individuals belonging
to the first decile of the before reform disposaht@me distribution is on average 3.1 per cent for
EITC and less than 1 per cent for JSA. The fadtth@EITC are more generous than JSA for low-
wage people explains the larger increase in dispesacome for low income earners under the EITC
reform than under JSA. However, by allowing for é#é@bural responses the average income of the
first decile increases by 17.1 per cent for EIT@ at per cent for JSA. As follows from the direct
effect in Table 4.3, EITC is more generous up ®4th decile and thereafter JSA becomes more

generous.

Table 4.3. Direct and total effect of the JSA and HC reforms on disposable income.

Deciles Pre-reform disposable JSA EITC
Income
SEK usD Direct Total Direct Total
Effect. Effect. Effect. Effect.
Per cent Per cent Per cent Per cent

1 112055 12590 0.86 20.96 3.06 17.06
2 147884 16616 2.96 12.06 7.04 10.88
3 170069 19109 4,75 10.59 7.35 8.26
4 185577 20851 5.41 9.70 6.33 6.41
5 199449 22410 6.60 10.01 5.69 4.84
6 214863 24142 6.96 8.96 3.78 1.91
7 232496 26123 6.95 8.18 2.17 -1.89
8 251217 28227 6.87 7.49 0.47 -4.85
9 278773 31323 6.32 6.96 0 -5.56
10 332658 37377 5.14 5.71 0 -5.87
All 212504 23877 5.63 9.07 2.89 1.10

Allowing for changes in hours of work and hourlygearates the overall picture of the reform effects
change significantly, since JSA then produces hdrigisposable income than EITC for all income
deciles. As expected the percentage increaseposhble income is particularly high at lower income
levels and declines by increasing income. The J&#lied an increase of about 6-7 per cent for the
three top deciles, whereas the EITC implied a redonof 5-6 per cent. However, as is clearly
demonstrated by the results of Table 4.2, the adhairgrelative incomes, i.e. the changes in the

corresponding Lorenz curves, show that the EITGharcurve dominates the JSA Lorenz curve,
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which means that EITC produces a more equal inatistebution than JSA. According, we can
conclude that the US version of the in-work taxdirdesign creates a more equal income distribution

at the cost of lower disposable income.

Table 4.4. Labour supply effects of the JSA and EIT reforms.

Deciles Participation Conditional on working Total effect
Before Change Hours Change Hours Change
the dueto before dueto before dueto
reform the reform the thereform. the thereform.
% reform Per cent reform Per cent
JSA EITC JSA EITC JSA EITC
1 0.38 28.68 35.29 925 27.98 13.59 350 6468 53.68
2 0.61 8.72 11.47 1349 6.26 -0.5b 817 15.p2 10(86
3 0.77 3.99 3.99 1574 2.42 -1.79 1206 6.50 2.12
4 0.83 3.69 5.03 1650 1.23 -3.52 1366 4.97 1.33
5 0.93 1.50 0.90 1762 0.56 -2.20 163( 2.07 -1.32
6 0.92 1.51 1.81 1870 -0.06 -3.95 1719 1.45 -2.21
7 0.93 1.19 1.49 1927 0.19 -5.30 1793 1.39 -3.89
8 0.93 1.20 0.60 1938 0.10 -5.44 1799 1.30 -4.88
9 0.93 1.19 0.30 2014 -0.07 -5.4p 1874 1.17 -513
10 0.93 1.19 0.60 2041 -0.39 -4.5P 1905 0.80 -3.95
All 0.81 3.62 4.02 1775 0.80 -4.32 1446 4.45 -0.47

Table 4.4 shows that strong labour supply effexpdagn why the JSA reform produced much

higher disposable income than EITC. The total lalsopply effect, as measured by unconditional

hours, increases by 4.5 per cent under the JSAmefthereas EITC reduces labour supply by 0.5 per

cent. A further inspection of Table 4.4 shows thatimportant difference comes from the intensive

margin. Whilst job participation rose by more tt8aper cent under both reforms, the introduction of

JSA implied an increase of almost one cent in dandil hours of work whereas the EITC produced a

decrease 4.4 per cent. Moreover, the effect oncgzation was rather similar across the income

distribution for both reforms. The effect on pagation was significant for the four lowest decjles

but rather modest for income levels above thats Tésult is in accordance with expectations, since

the work requirement makes work pay for low-skilfebple with low participation rates and hours of

work.

As already mentioned the effect on the intensivegimahours conditional on working, are
very different for the JSA and EITC. For individsdbcated at the first decile hours of work incezhs

by 28 per cent under JSA and 13.6 under the EIDEhFgher deciles the increase are smaller under

JSA and it even becomes negative for the two highesles as well as for decile 6. However, under

EITC there is a decrease in working hours forralbme deciles except the first. The reason for why

hours (conditional on working) increase with in@ieg pre-reform income is related to the effects of

marginal tax rates (see Figure 4.3), since the Ey<tem produces a high marginal tax rate already
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for relatively low incomes. The strong negativeeeffon conditional hours for the EITC versus the
JSA results in large reduction in disposable incéongeople located at deciles 7-10 (see Table 4.3)
Note that the result of Table 4.3 show even strongguctions in disposable income then
what is implied by the decrease in hours of wothkisTesult is due to the fact the random utility
model does not only account for changes in houvgook, but also in wages rates and non-pecuniary
aspects of jobs. Tables 4.5 present more detaifedmation on changes in hours. The frequencies in
different hours’ intervals before the reforms anenpared to the same intervals after the reform.
Starting at those individuals that did not workdrefthe reform (18.56 per cent) the first lineha t
upper right panel shows that 15.61 per cent sl hero hours after the JSA reform compared to
15.28 after the EITC reform. It is informative toidy the differences in the allocation of hourstfue
two reforms. The EITC reform results in a largeminer of individuals choosing a small increase in
working hours and fewer that makes large changégein labour supply. For instance, 0.72 per cent
of the individuals moved from zero to the largastup due to the JSA reform and only 0.03 due to the
EITC reform. This reflects an important result tiglg to the evaluation of in-work-tax credit refam
It is not only a high exit rate from non-particijgett that matters; the hours of work of the chosdn j
are crucial for total labour supply and incomeriisttion effects as well as for the tax revenuecsi
in-work tax credit systems like the EITC are desigjto increase incentives at low hours the results
obtained in this study is consistent with a prexpectations. Much the same can be repeated for the
choice of hourly wage rates. The JSA reform resnltaore individuals that choose jobs with large

wage increases compared to the EITC.

Table 4.5. Mobility in working hours due to the JSAand EITC reforms.
First line in each cell refer to the JSA and the sm®nd line to the EITC. Per cent

0 0-500 500-1000 1000-1500 1500-2000 > 2000 Total
Before\After
1561 0.11 0.69 0.75 0.67 0.72
0 15.28| 0.61 1.00 0.97 0.47 0.03| 18.56
0| 233 0.19 0.14 0.14 0.14
0- 500 0| 256 0.08 0.14 0.14 0.03| 294
0 0 4.44 0.06 0.25 0.22
500-1000 0] 022 4.28 0.28 0.17 0.03| 4.97
0 0 0 6.81 0.47 0.50
1000-1500 0| 0.03 0.03 7.56 0.14 0.03| 7.78
0 0 0.03 0.25 34.11 1.25
1500-2000 0 0 0.25 1.69 32.94 0.75| 35.64
0 0 0.03 0.08 0.50 29.50
> 2000 0 0 0.25 1.89 3.72 24.25| 30.11
15.61| 2.44 5.39 8.08 36.14 32.33 100
Total 15.28| 3.42 5.89 12.53 37.58 25.31
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The change in working hours and wage rates alsatafeligibility and receipt of social
assistance. Table 4.6 shows that the expenditusedial assistance drops by about 5 per cent
according to the direct effects and more than 2&est when the behavioural effects are accounted
for. Note that the total average effect is surpghi equal for JSA and EITC. The same also holds fo
the lower income deciles, while they differ for ividuals located at the higher deciles. The drop in
social assistance due to JSA is stronger for d8cied 5 and for income above deciles 8. Note that
even high income household experiences a decneagafare participation. This is partly due to the
fact that social assistance reflects family size it a mother with many children can be eligible
assistance even though earnings are relatively figis, in these cases social assistance contibute

to the high disposable income.

Table 4.6. Effect on social assistance of the JISAGEITC reforms

Deciles Spcial Spcial Percentage change Percentage change
assistance| assistance
JSA EITC
SEK usD

Direct effect | Total effect | Direct effect | Total effet

1 16202 1820 -1.41 -29.35 -1.47 -33.03
2 14182 1594 -3.15 -31.91 -3.72 -39.43
3 16246 1825 -4.93 -21.38 -4.94 -19.58
4 14009 1574 -4.92 -26.08 -4.92 -30.64
5 7763 872 -5.23 -19.28 -5.23 -13.61
6 8829 992 -5.28 -14.96 -5.28 -17.54
7 9258 1040 -5.81 -17.76 -5.92 -18.6
8 9094 1022 -5.55 -24.19 -5.55 -15.54
9 13105 1472 -6.64 -18.92 -7.25 -0.7
10 15928 1790 -7.46 -10.5 -8.06 -6.18
All 12462 1400 -4.93 -21.84 -5.15 -20.25

To summarize, the steep phase-out of the EITC eséatreased marginal tax rates even at
relatively low income levels, which makes it legisative to choose jobs with long hours and as a
result disposable income might even decrease uhddétITC reform. This effect gives a strong
argument for using a JSA design without phaseregibn. Thus, it's not only a question of searching
for tax designs that create work incentives, sl JSA and EITC can be considered to be
successful in this respect. The challenge is rdathereate incentives for choosing jobs with lange
hours. As demonstrated above the JSA and EITCrdiffila regard to incentive effects they create.

The purpose of next subsection is to explore themae and expenditure effects of JSA and EITC.
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4.2. Public budget effects

This section focuses on the reform effects on gowent tax revenues and expenditures. Total
taxes and benefits are assessed for each houdmiote and after the reforms. Revenues are defined
by the sum of income and payroll taxes, plus Valdeed Taxes (VAT) and also the childcare fees
paid by the household. The cost of the reformssessed by changes in the amounts of housing
allowances and social assistance received by thecholds. Table 4.7 summarizes the total effects of
the reforms with and without behavioural effectefdde the reform the net revenue was found to be
equal to 4,864 million USD. The direct (non-behaval) effects of the reforms show that the net
revenue decreases by more than 6 per cent undégfhand only 3.5 per cent under the EITC, which
is mainly due to a larger reduction in income taxeder JAS than under EITC explained by the fact
that JSA is not phased out. The reduction in inctares is partly compensated for by an increase in
VAT and a reduction in the cost of social assistahtowever, since the EITC has an even stronger

reduction in social assistance the direct effegtcégarly in favour of the EITC.

Table 4.7. Change in Governmental revenues and expaitures due to the JSA and the
EITC reforms.

Before JSA reform EITC reform
the reform
Direct Total Direct Total
MSiI:;:c}fn MLiJI?oDn Effect Effect Effect Effect
% % % %
(1) Income Taxes 13 310 2048 -20.44 -15.54 -11.74 -21.51
(2) Payroll Taxes 13 154 2024 0 5.97 0 -4.92
(3) VAT 8 855 1362 6.03 8.54 3.22 0.49
(4) Child care fees 710 109 0 5.92 0 -3.8
(5) Housing allowance 1231 189 0 -13.89 0 2.84
(6) Social assistance 3183 490 -3.99 -23.25 -5.62 -23.72
Total revenues 1+2+3+4 36 030 5543 -6.07 -1.35 -3.54 -9.7
Total expenditures 5+6 4414 679 -2.88 -20.62 -4.03 -16.29
Revenues-Expenditures 31615 4 864 -6.51 1.34 -3.47 -8.77

Notes: The payroll tax is 31,42 % measured as eepéaige of the wage rate net of payroll taxes. A€ has
been calculated as 20,6 % on 100% of net-income.

The results presented above show that allowinpétiavioural responses has a substantial
effect on labour supply and the distribution ofdne. As a consequence the overall budget effect is
positive for JSA and negative with a 9 per ceniaitefior the EITC. The strong increase in labour
income for the JSA reform produces a smaller dechinncome taxes (-15.5 per cent) compared to

the EITC reform (-21.5 per cent). Moreover, tha@ase in labour income contributes to increased
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payroll taxes as well as to higher disposable iremand hence an increase in VAT. Moreover,
expenses on housing allowance and social assistizotiae.

To summarize, despite the large tax cuts the bebeali effects shows that the JSA reform
even produced a small revenue surplus (1.3 pe).dsnt contrast the EITC produces 9 per cent
deficit.

5. Conclusions

The purpose of this paper is to compare a receetliSv in-work tax credit reform with the
American earned income tax credit. We pay particatention to labour market exclusion; i.e.
individuals in as well as outside the labour foace included in the analysis. To highlight the
importance of the joint effects from the tax and bienefit systems it appears particular relevant to
analyse the labour supply behaviour of single nmsthEo this end, we estimate a structural
microeconometric model of labour supply and welfaaeticipation based on data for Swedish single
mothers in 2004. The model accounts for heterogeimeconsumption-leisure preferences as well as
for constraints in job opportunities.

To provide information of the basic features of émapirical labour supply model we compute
the wage and income elasticities of each individumal present the results as exact aggregates for
subgroups defined by income deciles. The overajjenalasticity derived from the estimated labour
supply model is 0.45 per cent, where the contrdmutiom the extensive margin proves to be larger
than the contribution from the intensive margin.rbtaver, the effects are significantly larger for
single mothers with low incomes than for single neos with higher incomes. The income effects are
relatively small.

The results of the evaluation show that the Swedilrm generates substantial larger labour
supply responses than the US version of the taditciehich is consistent with the results of the
analysis that Eissa and Hoynes (2011) conducteébeobasis of US data for single mothers. The main
explanation is that the US tax credit system hste@p phase-out region, whereas the Swedish tax
credit is not phased out. Due to increased labopply and decline in welfare participation we find
that the Swedish reform is self-financing for ssngiothers, whereas a 9 per cent deficit followmfro
the EITC. However, where the Swedish tax creditesydeads to increased income inequality the US
version with phase-out reduces the income inegualit

How relevant are these results for the populatidoree mothers in the US and for the current
design of the EITC? Of course there are importastitutional and labour market differences that

raise issues of comparability. However there ase alany similarities. The labour force participatio
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is relatively high in Sweden but this is also thsein the US> An important difference is the
relatively high level of the top marginal tax rateSweden and in fact this is one reason for not
phasing out the JSA. The result would be an evghenitop marginal tax rate during the income
region where the credit is phased out. On the dihad very few lone mothers pay the highest tax
rate, which means that the impact of the highesistaather limited.

It should be noticed that this study only considbeseffect of the different profiles of the
EITC and JSA. As discussed above there are alsyaesther important differences. Still it is an
interesting result that the more costly JSA with@phase-out region creates much stronger incentive
effects and that the most important part comes ftwrintensive margin. This highlights an important
effect: the design of the tax credit should noyaim at reducing the number of non-working
individuals; it should also create incentives falt fime work. Perhaps the most striking comparison
based on the difference in the hour wage mobititytlie two reforms. Table 4.5 summarizes this
change in hours before and after the reforms. Riéegs of the before level in hours the JSA in
general gives a higher proportion of individualsowhoves to a higher hour level than the EITC. The
EITC design creates incentives for working pargtiat median to low paid job. Note the difference in
the change of hours for those not working befoeeréfiorms but also for those working long hours. Of
those starting at long hours, over 2 000 hourg/par, almost 6 per cent change to a shorter working
hours under EITC, the corresponding result undérid®nly 0.6 per cent. These changes in implied
working and wage mobility have important income godernmental budget effect. An individual
moving from zero or low hours of work to full tinpgovides a double gain for the governmental
budget. The cost of welfare is reduced and thegegnues are increased. In fact these effectoare s
strong that the seemingly more expensive JSA exeduge a budget surplus, whereas the modified
EITC produces a deficit of approximately 9 per cent

Since these results to a large extent are expldipede strong effects at the intensive margin
a reasonable question is related to the robustifdahsse results. As been discussed earlier the
estimated elasticities are in line with what hasrbeeported in earlier studies. The results of & 808
demonstrates that the conditional hours elasticiie very high for low incomes, rather small for
medium incomes and negative for the highest incoiflaéis pattern confirms the importance of
accounting for heterogeneity in preferences as ageih job opportunities. Thus, it is a great
advantage of the microsimulation approach uselignpaper that all intrinsic non-linear incentive
effects are measured at the individual level. Meeepexact aggregation over individual effects
provides informative measures of total effects.

In order to evaluate the reliability of the simigatanalyses the model, estimated on data

15 According to OECD the employment rates for singleepts age 15-64 is 81 and 75 per cent for Swedéthe US. Of
course almost all single parents are single motisas
http://www.oecd.org/els/soc/LMF1.3%20Maternal%20&gment%20by%20family%20status%20-
%20updated%20090312.pdf
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from 2004, was used to predict labour supply ofleimothers in 1992. Although the age and
educational composition in 1992 differs from thenpmsition in 2004 and the tax and benefit rules

were changed the model provides reliable out-ofpdarpredictions.
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Appendix

Description of the data

The data was taken from the Swedish register-blaédA *°. LINDA consists of a large
panel of individuals and their household membérs;sample used in this study comes from the 2004
wave of LINDA. We included single mothers olderrit2d and younger than 56 with 1 to 5 children,
the youngest being 17 year or younger. The lowerliagjt exclude the problem of modelling choice
of education and the upper follows from the agetlofiyoungest children, only a few full time
students older than 25 were excluded. Informativinoomes, wages, transfers, taxes, educational
attainments was obtained from various governmegsteys.

The definition of a household is a problem in madninistrative data, and LINDA is no
exception. For economic analysis the most natucalldvbe to define “household” as an economic
unit, but since LINDA is based completely on regishformation it is not always possible to get
correct information about the household compositidrere is then a possibility that the number of
single mothers may be overestimated if, for ingtaste is living together with a man without being
married and without having common children. We haottried to adjust for this, but according to
alternative data sourcéswhich are survey-based and therefore use an agomefinition, the
differences are quite small. About 5 per cent bhaliseholds in Sweden 2004 can be classified as
headed by single mothers.

Wage data was collected from the official statstiy Statistics Sweden, based on employers’
reports. Employers report monthly earnings, exgess full-time equivalents and giving the amount
the individual would have earned if working fulirie. To obtain hourly wage rates, the monthly
earnings are divided by 165. Yearly hours of warkis then defined as total labour earnings divided
by the hourly wage rate. The hourly wage rate ind is quite different from that obtained by
dividing observed earnings by observed hours, whiha tendency to include measurement errors.
The data used here is not subject to the samegmoblowever, there are missing values from the
employers reported earnings and if there is aipesieported income from work but no monthly
earnings reported from the employer, then we déheteindividual. Thus, we are deleting some of the
workers and to compensate for this we have alsgtetsome non-workers randomly in order to keep
the participation rate intact. We ended up witlamgle of 3,600 single mothers.

As usual, a remaining problem is that wage ratesrassing for non-working individuals.

Note that the labour supply model also includesnadion of a wage equation. Still a wage equatton i

estimated and based on the estimates predicted vakas and variances are used for data

Y Fora description of LINDA see Edin and Fredriks$2000).
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generation.

The total income of a household consists of bothezhand unearned income. Unearned
incomes include any capital gains, the nationdtciowance, and any child-support payments.
Unemployment benefits and other transfers thatntpa labour supply were excluded from our
measure of unearned income.

Unfortunately, there is no information in LINDA altichousing rent or about how many
households use municipal childcare. Thereforergheof housing was imputed using information
from an alternative data source, the Swedish Halddhcome Survey 2004, also supplied by
Statistics Sweden. In the imputation we used thioageof minimum-distance, using age, number of
children, earnings, place of residence, and citilgnas classification variables. The childcare fee
could still be calculated since the rules are knawd since the take-up ratio is high we assume that
everyone utilize municipal child-care.

In LINDA there is register-information on the numloé months each household received
social assistance (as well as the amount receiatjjotwhich months'® Thus we were not able use
monthly data in the analysis, but instead aggreballénformation to an annual basis. A househslid i
then defined as a recipient if it received morentB&K 12,000 during the year. Most of the SA-
households received benefits for a short periodall@he SA-recipients, about 60 per cent received
for six months or less.

To generate disposable income for various comlanatof hours of work and welfare, we use
a modified version of the micro-simulation modeA@T).** FASIT contains very precise information
on income tax rules, as well as eligibility-rules & number of welfare programs, such as social
assistance and housing allowance. It also enalsi¢d calculate cost of childcare. Access to a
simulation-model such as FASIT was essential fasutating accurate (net) household incomes,
conditional on labour supply, because income téesrand the various welfare benefit-levels are
complicated functions of earned and unearned income

The variables included in the utility function weegie, education, dummy variables for the
age of the children; a dummy variable indicatinthé single mother was born in Sweden; and finally,
years of experience.

In this study the sample has been divided into eygal, unemployed, long-term sickness,
disability pension and also voluntary non-workénsliziduals not supported on unemployment or
sick/disability benefit). The classification intioetse groups is done according to the income sodrce.
individual with the bulk part of her income from rkds classified as employed, if most of the income

comes from unemployment benefit the individuall&ssified as unemployed and so on. The income

7 Statistics Sweden (2004), Income distribution $ur2004
18 Having access to register-data on welfare partiicipds a great advantage compared to interviews;csg
there is no under-reporting of welfare participatio register-data.
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limits has been selected in such way that the te®itomparable to information from Statistical
Sweden, based on the labour force study.

Table A.1 presents descriptive statistics for tna@e used for the empirical analysis. The
information is given for the total as well as farch sub-group. The bottom line shows that out ef th
total 3,600 households, 73 per cent are employddbgrer cent classified as other that is individual
without support from disability/sickness/unemploymbenefit. The “outsiders” are of equal size,
unemployed 7 per cent, disability and sicknessr&eet. In general, the characteristics of the non-
employed individuals differ from the employed. Fastance, only 2 per cent of individuals classified
as disabled have the highest education comparg8iper cent for the employed. Age and years of
experience indicate that unemployed are youngedesadbled are older. The distribution of children i
similar with the exception that the younger chitdege more frequent amongst unemployed and other.
Among those employed almost 70 per cent are iptidic sector.

For the distribution of income and working hoursoas the different groups, it is important to
remember that the outsiders can work part of ttae.\fefollows from the statistics that the overall
participation rate is about 80 per cent and tHatge share of unemployed and long-term sick have
had some working spell during the year but much $esfor disabled. However, information on
working hours shows that they had worked few hosiisce working hours and distribution of hours
is of a major interest in this study Figure 3.1egithe frequencies for working hours for the full
sample and Figure 3.2 for the “outsiders”. Thehhigtio of non-participation and the presence of
short working hours is a result of including theitsiders”.

Income from work of course reflects working hounsl & some degree differences in wage
rates. Non-labour income includes income of capital some non-means tested transfers. Note that
the mean of non-taxable non-labour income is negatihus loans are frequent especially for those
with a labour income. Even if there are large défees in labour income as expected the differences
in disposable income is much smaller. Disabiligksiess/unemployment-benefit as well as social
assistance is the main explanation. On average éepe of the sample has received more than SEK
12,000 during the year. It follows that there large across-group variation; from 66 per cent for

“other” to one per cent for employed.

YEASIT was developed and is used by Statistics Swadd the Swedish Ministry of Finance.
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Table A.1. Descriptive statistics a 2004 Linda santg of single mothers

Variable Total Disability | Unemployed | Other | Sickness| Working

Age 40.72 43.39 37.6:’ 39.14 39.69 41,01
Highest education first level 0.16 0.37 0.2¢ 0.50 0.24 0.11
Highest education secondary level 0.69 0.61 0.74 0.46 0.68 0.71
Highest education tertiary level 0.15 0.02 0.0§ 0.04 0.0[7 0.18
Years of working experience 19.84 23.87 17.47 20.7b 19.83 19.65
Born in Sweden yes=1 0.83 0.75 0.72 0.54 0.81 0.87
Number of children age 0-5 0.13 0.09 0.27 0.30 0.1 0.10
Number of children age 6-12 0.60 0.43 0.78 0.88 0.69 0.57
Number of children age 13-17 0.70 0.87 0.5] 0.61 0.7 0.70
Employed in public sector, yes=1 0.69 0.00 0.84 0.00 0.51 0.69
Working, yes=1 0.81 0.04 0.58 0.00 0.46 1.00
Yearly working hours 1398 7 297, q 231 1849
Hourly wage rate 128 120 119 12( 12 130
Yearly earnings (WH) 194 842 2 059 46 078 3364 159460 243 424
Yearly Taxable non-labour income 11 416 19 449 18497 31 261 10514 8 661
Yearly non-ta}xable Qon-labour -2 072 110 1094 1901 -1427 -2 9p4

***Inpnmc
Deductions 3 800 568 1 157 2938 1488 4 885
Yearly Disposable income 197 471 173 639 170 291 _146 179 862 207 772
Social assistance, yes=1 0.06 0.12 0.08§ 7(;236 0.10 0.01
Outsider, yes=1"" 0.21 1.00 1.0Q 0.00 1.00 0.00
Share 1.00 0.06 0.07 0.06 0.08 0.73

Source: LINDA 2004
Note, Total sample size 3600

*) Calculations based on 2703 individuals, who arpublic and O=privately employed and 297 individuate

not employed.

**) The negative mean value is explained by negatapital.
***) Deductions are mainly cost of commuting to Waand part of premium for private pension savings.
***x) Unemployed, disability pension and long tersick, yes=1
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