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Abstract in English

European governments aim to raise labour supptylcemployment and, at the same time,
maintain social cohesion. Yet, economists havesst the trade-off between these objectives.
This paper reviews the key policy insights fromiojatl tax theory to identify options for

reform in the tax-benefit system that can potelytiahprove the equity-efficiency trade-off.
Using a comprehensive applied general equilibrivotdeh, we then explore whether reforms
along these lines in the actual Dutch tax-bengfitesn will raise employment without
sacrificing equality. The analysis reveals thaéstle tax relief for elastic secondary earners
and low-skilled workers have this potential. A flatome tax structure possibly combined

with a negative income taxworsens the equity-efficiency trade-off.

Key words: Tax-benefit system; Labour supply; Urnleympent; the Netherlands; Applied
general equilibrium.

JEL code: D31, D58, H24, J22, J68.

Abstract in Dutch

Europese overheden streven naar het vergrotenetaaribeidsaanbod, het bestrijden van
werkloosheid en tegelijkertijd het behouden variadeaohesie. Economen wijzen echter vaak
op de uitruil tussen deze doelstellingen. Dit &ftifgebruikt de belangrijkste inzichten uit de
optimale belastingtheorie om beleidsopties te ifieaten die deze uitruil kunnen verbeteren.
Vervolgens wordt een toegepast algemeen evenwiciatshgebruikt om te kijken of
hervormingen langs deze lijn in het Nederlandskseaténderdaad kunnen bijdragen aan een
vergroting van de arbeidsdeelname zonder de somidlesie aan te tasten. Uit de analyse blijkt
dat selectieve lastenverlichting voor laaggesctmaldrknemers of elastische partners in
tweeverdienergezinnen dit kan realiseren. Een ddlddasting op arbeid, eventueel
gecombineerd met een negatieve inkomstenbelag@hgle uitruil tussen gelijkheid en
doelmatigheid juist verslechteren.

Steekwoorden: Belastingen; Uitkeringen; ArbeidsaahiWerkloosheid; Nederland; Toegepast
algemeen evenwicht.

Een uitgebreide Nederlandse samenvatting is besaaikvia www.cpb.nl.
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Summary

This paper reviews the key insights from applietirgl tax models to identify the factors
determining the equity-efficiency possibility fréert. It gives us guidance to find promising
directions for reform in the tax benefit systemphrticular, efficient redistribution calls for low
marginal tax rates at decision margins that ai@iraly elastic and where population densities
are high.

We then use an applied general equilibrium modettfe Netherlands to analyse concrete
reforms in the Dutch tax-benefit system. The maslebmprehensive in describing various
distortions induced by redistributive taxationeitcompasses decisions at the intensive margin
of labour supply of males and females, the extengarticipation decision of secondary earners
in couples, and the extensive job acceptance decidithe unemployed. The elasticities at
various decision margins are calibrated on theshafsempirical evidence. For various
household types and decision margins, populatimsities are calibrated on the basis of Dutch
income distributions.

We derive a number of policy conclusions from owoalgsis. First, shifting the tax burden
away from elastic secondary earners may help serajgregate employment levels. In case of
the Netherlands which features a high share of part-time werthis may be achieved by a
progressive tax rate structure, a further indivichadion of the income tax, or an extension of
selective in-work tax credits for secondary earners

Second, reforms that reduce the tax burden atxtemsive margin of labour supply have
the potential to raise employment. In-work tax déetbr low labour incomes may reduce
involuntary unemployment and boost female labourketaparticipation rates. The risk of these
credits is, however, that they create larger digios at the intensive margin of labour supply.
These can more than offset the positive particypediffects if the marginal tax rate increases
for the densely populated groups. We find that pftasut in-work tax credits just above the
minimum wage create such severe labour-supply rtists.

Third, flat tax reforms aimed to reduce top margjinaome tax rates turn out to worsen the
equity-efficiency trade-off: they either increasedquality or fail to raise employment if income
inequality is maintained. The reason is that #iatieforms tend to shift the marginal tax burden
away from inelastic male breadwinners towards nedastic secondary earners.

Finally, if a flat tax is combined with a basic @me, it can remove the poverty trap and
reduce low-skilled unemployment. Yet, it hurts alelabour-market performance by raising
the marginal tax burden on the densely populateftil@income groups. Indeed, we find that
employment contracts by a considerable amount. élesame degree of poverty trap seems an
inevitable consequence of redistribution and redi¢lee lowest efficiency cost induced by our

social desire for equality.






Introduction

As part of the Lisbon agenda to become the mospetitive and dynamic economy in the
world, increasing the employment rate is a topnisidor European governments. The aim is
especially to better integrate particular groupgbour market, such as the low-skilled, women,
elderly and social benefit recipients. To achievs goal, countries are now restructuring their
welfare states. At the same time, however, Eurogeaernments want to preserve social
cohesion that is traditionally a major objectivetlod welfare states. The twin objectives ignore
the fundamental trade-off between equity and efficiy, which is inherent in the design of tax-
benefit systems. It raises the question whethermesf are feasible that improve the equity-
efficiency possibility frontier. This paper analgshe opportunities for such reforms.

The paper starts by reviewing key insights frommpt tax theory to identify the factors
determining the equity-efficiency possibility frézit We discuss important results from applied
optimal tax analyses, which gives guidance to gatty promising directions for reform. The
optimal tax models, however, usually contain onig @r two distortions, apply aggregate
income distributions for the total population, atwnot differentiate between agents.
Moreover, most studies apply data for the Uniteatet, which has a more dispersed income
distribution than is common in Europe and a smalteare of part-time work. This paper
analyses reforms in the Dutch tax-benefit systerndigg an applied general equilibrium model
for the Netherlands. The model is comprehensivdescribing various distortions induced by
redistributive taxation. In particular, it encompas decisions at the intensive margin of labour
supply of males and females, the participationsieciof secondary earners in couples, and the
job acceptance decision of the unemployed. Theiglsess at various decision margins are
calibrated on the basis of existing empirical ewitke For various household types and decision
margins, population densities are calibrated orbtss of Dutch income distributions.

The model simulations yield a number of policy dosions. Selective in-work tax credits
for low labour incomes and secondary earners ipkasuhave the potential to raise employment
without sacrificing equality. These selective tagdits should be targeted at decision margins
with the highest elasticities and with the highmspulation densities. If they shift the marginal
tax burden unto more densely populated groupsjwsgabove the minimum wage in the
Netherlands, they tend to reduce employment. Blatéforms aimed to reduce top marginal
income tax rates turn out to worsen the equityeadficy trade-off. The reason is that they shift
the marginal tax burden towards more elastic sesmgnearners. Removing the poverty trap by
switching from means-tested income transfers tergeal basic income exacerbates the
distortionary impact of the tax-benefit system bising the marginal tax burden on the densely
populated middle income groups.

The rest of this paper is organised as followsti8e@ discusses the potential for
efficiency-enhancing reforms in the tax-benefitteys on the basis of optimal tax theory.
Section 3 demonstrates the main features of ouresbgeneral equilibrium model. Section 4



presents model simulations of concrete reform&iénNetherlands to see which reforms
improve efficiency. Finally, section 5 concludes.
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Optimal tax theory as a guide for reform

Optimal tax theory provides a good starting poortdn analysis of the equity-efficiency trade-
off. The theory reveals that the optimal margired $chedule — i.e. the tax structure that
achieves equity goals with minimal distortionshe tabour market — is found to depend on at
least five factors.First, there are two factors that determine theefiies from redistribution,

namely:
0) pre-tax income inequality;
(i) social preference for redistribution;

If pre-tax inequality is large and society featun@sch aversion against inequality, the
government should put much effort in the redistiitiu of incomes from high to low-ability
agents. In this paper, we make no attempt to medkarsocial benefits from equality.

The social benefits from equality should be weighgdinst the efficiency losses induced by
redistribution. These efficiency costs are detesdiby the following three factors:

(i) elasticity of labour supply of various agents;
(iv) elasticities at other decision margins;
(v) population density at various decision margins;

The elasticity of labour supply (iii) determinegtblassical distortionary impact of marginal tax
rates on the consumption/leisure choice. This distowas already present in the original
analysis of Mirrlees (1971). The larger is the &tity, the bigger is the distortionary impact of
redistributive taxation and the less redistributimoptimal. Redistributive policies may also
distort other decision margins, such as the extensiargin of labour supply or the search and
acceptance behaviour of the unemployed (iv). Améte optimal tax depends on the
population density at various margins (v). If déng higher at some point in the income
distribution, a marginal tax creates larger aggregistortions so that the optimal tax rate is
lower.

The optimal-tax literature reports a variety ofuks with respect to the optimal marginal
tax schedule. In general, these findings can benstabd by the variation in assumptions on
the factors (i) — (v). The optimal tax scheduleared in applied optimal tax studies will thus
depend on e.g. the calibration of the income dligtion, the choice of decision margins, the
corresponding elasticities at these margins, aaedlisaggregation with respect to agents and
households. Overall, optimal tax theory reveals tstortions can best be avoided if

! The seminal contribution to this literature is Mirrlees (1971). A recent review of subsequent literature and its policy
relevance can be found in Sorensen (2007).
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2.1

elasticities are high and if the density in theoime distribution is high. Below, we summarise
some of the main policy lessons from applied optitata models.

A linear tax structure

Mirrlees (1971) simulates the optimal marginal $akedule for a utilitarian social welfare
function, Cobb-Douglas preferences in consumptimhlaisure, and a log-normal distribution
of abilities. He concludes that “... the most strikfiegture of the results is the closeness to
linearity of the optimal tax schedules” (p.206)ig Fesult provides efficiency grounds for a flat
income tax structure. This flat tax has consideragpeal to policy makers. Recently, a number
of Eastern European countries have introducedrftaime tax systems with a single rate on
labour income (see Keen et al., 2006 for a revieavdiscussion of these reforms). Also other
European countries consider reforms in this dipecti

Subsequent contributions in the optimal tax literathave raised doubts on the optimality of
the linear income tax schedule. Tuomala (1990)sfitmét the optimal marginal tax schedule is
sensitive to the underlying assumptions. In fdw, dptimal structure is non-linear if social
welfare functions feature relatively high inequakitversion and if labour supply responses are
different between agents. The non-linear strucisimore efficient because it employs more
information on individual earnings so that it carni@ve the same redistribution with less dead
weight loss.

With respect to the shape of the non-linearitieslyecontributions to the literature conclude
that the optimal marginal income tax features aelige-U shape, i.e. high for middle incomes
and low for low and high incomes. If abilities dr@unded above, the optimal marginal tax on
the highest ability agent even goes down to zeead8, 1977; 1982). Intuitively, a positive
marginal tax would not contribute to redistributibat does distort labour supply of this person.
Tuomala (1990) shows, however, that these restdtsery local and of little practical
relevance.

More recently, Diamond (1998) and Saez (2001) hepesl pre-tax income distributions for
the United States and a uniform positive laboupsuplasticity to show that the optimal
marginal tax structure typically features a U-sleapattern: high at the bottom and top of the
distribution and low for middle incomes. This rddaldriven by population densities.
Intuitively, a negative average tax for the poonégessary to redistribute income. It should be
phased out with income in a range where the populakensity is not so high. In the United
States, this is just above the minimum income. Beythis level, the optimal marginal tax falls
as population density increases and marginal tesesgte large aggregate distortions in labour

supply. It may rise again for higher incomes ifdnality aversion is sufficiently largfe.

2 The U-shaped pattern obtained from empirical income distributions opposes the zero marginal tax rate at the top of the
income distribution found by Seade (1977; 1982). The reason is that the empirical income distribution is thicker at the top
than the assumed log-normal distributions in the earlier studies.
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2.2

Still, high marginal tax rates at the bottom angl &6 the income distribution are often criticised
in European policy debates. High marginal inconxerédes at the top are often held responsible
for severe distortions in labour supply (see ergs€ott, 2004). Reducing these rates has
therefore been advocated in many European counBiging the 1980s and 1990s, countries
have indeed substantially reduced their top matgierates. High marginal tax rates at the
bottom of the labour market — known as the povedy — are held responsible for severe
labour market distortions in Europe. Indeed, unaypmient in Europe is concentrated at the
bottom of the labour market. In this connectiormschave proposed to replace means-tested
transfer schemes by a negative income tax or: lasitne (see e.g. Atkinson, 1995). It
provides an effective floor in the income distrilout and avoids complexities and
administrative difficulties in gathering informati@bout eligibility to means-tested social
transfers. Moreover, non-compliance and moral tthraruld disappear. The abolishment of
means-tested benefits would reduce marginal taes rat the bottom of the income distribution
and thus alleviate the poverty trap. Yet, it doesaomply with the U-shaped form of the
optimal marginal tax schedule emphasised by engdiyicsimulated optimal tax models.

Taxation of couples

Empirical evidence reveals that female labour spppmore elastic than male labour supply.
Optimal-tax principles then imply that labour incemmf females should be taxed at a lower
marginal rate than labour income of males, seeRogen (1977). However, laws typically do
not permit such discrimination on the basis of ggntience, the government should look for
indicators that are correlated with it. As argugdBwskin and Sheshinski (1983), females are
often secondary earners in families. They sugdpedtan optimal income tax should therefore
differentiate marginal tax rates between primargt aacondary earners. This requires selective
taxation measures for secondary earners (Klevah,e2006).

The responsiveness of secondary earners also mdtehe taxation of couples (Apps and
Rees, 2003; Kleven et al., 2006). Here, we caimdigish between joint taxation and individual
taxation. Under individual taxation, each familymiger is taxed separately, independent of the
income of other household members. Under jointttarathe tax liability is determined by
total family income. In progressive tax systems, tthio principles score differently with respect
to labour-market incentives for secondary earnledeed, compared to joint taxation,
individual taxation imposes a lower marginal taxdan on the labour income of secondary
earners. Individual taxation is therefore morecééiit if secondary earners feature a relatively
high elasticity. It is adopted in Demark, Swedeinjdnd, United Kingdom, Belgium and
Austria and the Netherlands. Joint taxation is &eldjn United States, Germany, France,
Portugal and Spain.

13



2.3

In-work tax credits

Empirical studies on labour supply elasticities éagise that the extensive margin of
participation tends to be more elastic than thenisive margin of hours worked (Evers et al.,
2005). Efficiency concerns thus call for smallestditions at the participation margin (Boone
and Bovenberg, 2004). In light of this, Saez (20@®)ocates in-work tax credits for low
income workers. Such credits have gained populdrtyng recent decades in a number of
countries. For instance, the United States hasdotred the earned income tax credit and the
United Kingdom the working family tax credit. Thesedits aim at alleviating poverty among
the working poor, but also have important implioas for labour-market incentives. On the one
hand, the credits encourage labour-market participaf low-skilled people by raising the
income gap between those inside and outside tloeitabarket. On the other hand, they make
the tax system more progressive by benefiting wsrkéth low incomes compared to those
with high incomes. Tax progression reduces labopply incentives at the intensive margin.
Several empirical studies have analysed the labmarket implications of in-work tax
credits. Eissa and Liebman (1996) and Meyer aneéRusum (2001) find positive effects of
the American earned income tax credit on the gpeton margin. Blundell et al. (2000) find
that the working families’ tax credit has raisedjsggate participation in the United Kingdom.
Moreover, Keane and Mofit (1996) and Meyer (200@)dude that there is no significant
adverse effect of earned income tax credits onnttemsive margin of labour supply, i.e. hours
worked. Hence, the aggregate impact of these srediemployment is likely to be positive.
Note, however, that none of these studies consalbedanced budget reform where in-work tax

credits are financed by general tax increases.
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3.1

MIMIC: an AGE model for the Netherlands

This section presents an applied general equilibrinodel — MIMIC — that is used to explore
potentially promising reforms in the Dutch tax-bfhgystem. The model is comprehensive in
modelling various decision margins, it containdghldegree of disaggregation in the
household sector, and it is calibrated for a typffzropean country: the Netherlants.

Households

MIMIC contains a disaggregated household model diaiedescribing the impact of the tax-
benefit system on labour supply and the incomeidigton. Table 1 gives a quick overview of
this disaggregation. First, the model accounthéderogeneity in various dimensions, including
skill, cohabitation, the presence of children, Wieethousehold members participate or are
eligible for social benefits, and age (see upper@farable 1). Overall, the model distinguishes
40 different household types.

Within each type, we make a further distinctionhaiéspect to discrete options for labour
supply (see middle part of Table 1). For instapeanary earners can choose their optimal
working time between the options 80%, 100% and 120%full-time equivalent. Secondary
earners and singles face more options. Secondamgrsan couples can also opt for voluntary
non-participation. The option that an individuabokes is derived from utility maximisation,
with consumption and leisure as arguments, subjegthousehold budget constraint. The
preference for leisure is heterogeneous acrossagéfe use a uniform distribution of this
preference parameter to calibrate the high shapaaftime work of secondary earners and
single persons in the Netherlands. Hence, partriiffigature a relatively high marginal utility of
leisure. In determining labour supply of coupleg, assume that each partner makes an
individual decision, given an average income frasdr her spouse.

% See Bovenberg et al., 2000 for a core version of MIMIC. A description of the full model and its calibration can be found in
Graafland et al., 2001.
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Table 1 Structure of the household model in MIMIC

1. Types: individual characteristics

Skill Low skilled or high skilled agents

Cohabitation Single or in couple

Children With or without children

Labour-market status Working or receiving a social benefit (unemployment, disability or welfare)
Age Students > 18; workers < 55; workers 55-64; or pensioners > 65

2. Options: Choice of working time per individual

Primary earner in couple 80 - 100 - 120 % of full-time equivalent
Secondary earner in couple 0 - 30 - 50 - 80 - 100 of full-time equivalent
Singles 50 - 80 - 100 - 120 of full-time equivalent

3. Wage distribution

Each type and option Population density in 10 different income classes based on micro data

In interpreting the labour supply responses to gkarin prices and incomes, the traditional
income and substitution effects are at work. Heifdbe marginal tax rate declines, labour
supply increases on account of the substitutioeceffA lower average tax exerts a positive
income effect, which reduces labour supply. Based meta analysis of labour-supply
elasticities by Evers et al. (2005), we set utifigrameters such that the uncompensated labour-
supply elasticity equals 0.5 for secondary earr@fsfor primary earners and 0.25 for singles.
Within each combination of household-hours type eveloy a wage distribution based on
Dutch microdata (lower part of Table 1). We distirgn 10 income classes for each group and
base the density of each class on the data for. Ild82average wage levels in the model are
updated on the basis of realised wage growth ilNgitberlands until 2006. For each income
class, we derive disposable income by applyindxhteh tax-benefit system to the gross
incomes. The after-tax disposable incomes and trgimal tax burdens determine labour

supply behaviour.

3.2 Firms

Labour demand for high-skilled and low-skilled werk is derived from firms that maximise
profits subject to a CES production technology. Titst-order conditions reveal that labour

demand depends on the relative wage costs foedpective types of labour. Based on time
series estimates for the Netherlands, the sulistitelasticity between high-skilled and low-
skilled workers is set at 1.15. The substituticasgtity between capital and labour is set at
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3.3

0.25? Economic profits originate from monopolistic cortifien without free entry. Hence,
firms set prices as a mark-up over marginal praduatosts’ This setting allows for
endogenous terms-of-trade effects. As the expastielty is set at a high value of — 5 for this
small open economy, these effects are of minor mapoe for our simulations.

Union bargaining

Wages are obtained from a right-to-manage modddahgaining over wages, trade unions
exploit their monopsony power to reap part of thets earned in production. However, by
setting wages above the market clearing leveletradons create unemployment which they
value negatively. Unions thus face a trade off leetwhigh wages and low unemployment. An
important specification in the right-to-manage mddehe fall-back position of the trade union.
In our model, it depends on unemployment benefitsan untaxed informal wage. The latter is
modelled as a function of labour productivity ahd price of consumption. Labour productivity
is a proxy for the wage rate in the black markétilevthe price of consumption reflects the
value of household production. This specificati@lds a non-linear wage equation in which
several institutional variables enter. The nondinequation has been estimated using Dutch
time-series data (see Graafland and Huizinga, 198%nearised form and evaluated in the
initial equilibrium of MIMIC, it reads as followsxhere only parameters are presented that are

relevant for our analysis):
log W =log h+ 0.3 log RR - 0.6 log(1-Ta) + 0.1 (dgTm) — 0.1 log U (1)

whereW s the real producer wage ahdtands for labour productivity. The positive cogént
for the replacement rat®R) reflects larger bargaining power of the uniosatial benefits
increase. Higher benefits thus raise wage demdrmsaverage tax rate enters the wage
equation vial-T3a. This is because the untaxed informal wage it @fahe outside option of
the union. Higher average labour taxes therefaemgthen the relative bargaining position of
the union and increase wage demands. The margixahte enters the wage equation(lia
Tm). This term exerts a positive effect on wages. Vdithw marginal tax rate, the trade union
will find it more attractive to bid for higher wageaince a larger part of additional wage
increases are absorbed by government in the fortaxef. The elasticity of 0.1 for the
unemployment ratel}) is consistent with a consensus estimate from écapistudies reported
by Blanchflower and Oswald (2005).

4 This may seem small compared to the calibration of other applied general equilibrium models. It is, however, consistent
with the majority of empirical findings, see e.g. Chirinko (2002).

® We do not consider taxes on rents. The reason for introducing economic profits is that employers and unions negotiate
over this rent, which explains involuntary unemployment. Rents could alternatively be modelled as the return from a fixed
factor in production.
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3.4

Wages for low skilled and high skilled workers determined as a weighted average of a
macro wage equation and a skill-specific wage egodtith weights of ¥2). This is based on
empirical findings of sectoral wages in the Netaeds by Graafland and Lever (1996). In the
macro wage equation, the institutional variables, TmandRRare computed as averages for
all workers. In the skill-specific wage equatiolne tvariables reflect averages for respective
skill groups.

MIMIC uses a non-linear version of the wage eque(ib, see Graafland and Huizinga
(1999). One non-linear effect deserves speciahtittie, as it plays an important role in our
simulations. This is the positive interaction betwéehe replacement rate and the
unemployment rate. Intuitively, a high unemploymezie makes it more important for trade
unions to care about the outside option since moien members face the fall-back income.
Accordingly, the elasticity of the replacement rases in the rate of unemployment. As the
unemployment rate is higher for low-skilled workénan for high-skilled workers, the
replacement rate of the low-skilled causes reltilarge increases in the wages of the low
skilled.

Search-matching

In addition to structural unemployment caused biprs, MIMIC also captures frictional
unemployment due to imperfect matching on the lalnoarket. Frictional unemployment is
specified separately for low-skilled and high-sdllworkers.

The model assumes an exogenous rate of job qaitéethds to vacancies. At the same time,
there is an exogenous rate of job lay-offs thaseainemployment. We model the steady state
of a matching process between these vacancieshanchemployed searching for work. The
more efficient job matching becomes, the lowertheesearch costs for employers to fill
vacancies and the higher is number of vacanciee@oshus, more efficient matching reduces
the frictional rate of unemployment.

Matching efficiency depends on the net benefitaepinent rate in two ways. First, the
unemployed endogenously determine their searcintdfjotrading off leisure against job
search. A high replacement rate reduces the inenfor job search and thus reduces the
efficiency of job matching. Second, a higher replaent rate raises the reservation wage of the
unemployed in deciding about accepting a job affecontinue searching. The unemployed are

thus less willing to accpt an offer if the replaerate is higher.
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4.1

Analysing reforms in the Dutch tax-benefit system

We perform various simulations with MIMIC. They cha interpreted as an analysis of
comparative statics. All simulations represent bedal-budget reforms. Personal income tax
rates are always adjusted (each with the same mage points) to maintain the public budget
balanced ex-post, i.e. after behavioural respohaes been taken into account.

In presenting simulation outcomes, we concentratevo types of variables reflecting
equity and efficiency. The equity effects are pnésé by means of net disposable income ratios
for different groups. For instance, the ratio oéege incomes of high-skilled/low-skilled
workers represents equality in the income distidouamong workers. We also present the
replacement ratio, which involves a weighted averaigthe net benefit/net wage ratio for
various workers and where weights are based onlatpos in employment. Regarding
efficiency, we present the effects on hours workedrarious groups, the participation rate of
secondary earners (labelled ‘female participatate’y, the unemployment rate, and aggregate
employment.

Section 4.1 analyses two flat tax proposals anasichncome. The flat tax reforms replace
the current progressive tax structure with incnegsharginal tax rates. In 2006, tax rates on
labour income range from 34% for incomes up to ©04d, 41% for incomes between € 17 000
and € 30 000, 42% for incomes between € 30 00EaRI000 and 52% for incomes above €
53 000. The system contains a general tax creditaif00. The basic income replaces means-
tested benefits and subsidies that are providéketpoor.

Section 4.2 analyses two reforms in the taxatioooofples. First, while the Dutch tax
system is largely individualised, partners in sgaghrner couples can still transfer their general
tax credit of 2 000 euro to the primary earner. 8asider the individualisation of this credit.
Second, the Dutch system contains a tax credgdoondary earners in couples, which is
conditional on having children under 12, both parsnworking, and a partner income of at least
€ 4 500. In that case, the partner with the lowesime in the family receives a credit of € 600
per year. We consider an extension of this seledtx relief for secondary earners.

Section 4.3 explores selective in-work tax creftitdow incomes. Today, the Dutch system
contains an earned income tax credit with a maxirnfi@11350. It features a linear phase-in
range between € 8 000 and € 16 000 and no phasesmeé. We explore various extensions of
this credit.

Flat tax reforms

We explore three flat income tax reforms. The fivad aim to cut the top marginal tax rate. In
the first version, we replace the current ratectte by a flat tax rate of 37.5%. This rate keeps
the government budget balanced. The general tahitceemains unchanged. In the second flat-
tax reform, we increase the general tax credit hy400. At the same time, we raise the flat tax
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rate to 43.5% to keep the government budget bathridee extra tax credit applies only to
people with a positive income and cannot be traredieby a non-participating partner to its
spous€. The third simulation is the introduction of a lmisicome of € 550 euro per month for
all individuals above the age of 18. The basic ineageplaces existing income transfers, such
as welfare benefits, basic pensions, student gringgeneral tax credit and the labour tax
credit” To finance the basic income, we replace the cupasgressive tax system by a flat tax
of 53.5% on all income to keep the government buldlgkanced. Hence, the top marginal tax
rate increases, rather than falls. The effectetiree reforms are presented in Table 2.

Table 2 Effects (in % changes unless indicated) of two budgetary neutral flat tax proposals
Flat tax 37.5% Flat tax 43.5% & higher Flat tax 53.5%
general tax credit & basic Income

Effects on distribution

Ratio high skilled / low skilled 15 0.0 -7.6
Mean of marginal tax rates (abs. dif) -29 0.3 7.8
Mean of replacement rates (abs. dif) -17 0.1 -2.6
Effects on labour market
Labour supply in hours 1.0 -0.3 -53
primary earners 1.2 0.1 -14
secondary earners 0.0 -0.2 -8.8
single persons 1.0 -1.2 -7.4
Female participation rate -1.7 15 -10.0
Employment 1.4 -0.3 -3.8
Unemployment rate ((abs. dif)) -0.1 -0.1 -1.9

Source: MIMIC simulations

The 37.5% flat tax raises the income differentestiveen high-skilled and low-skilled workers.
This is reflected in 1.5% increase in the rationcbme between high and low skilled workers.
The 43.5% flat tax yields smaller effects on thepime distribution as people earning low
incomes are compensated by the higher tax creldis. Genefits lower incomes more than
higher incomes. The middle income groups typicklge. Hence, the 43.5% flat tax
redistributes the tax burden from low and high imes towards the middle income groups.
Overall, the ratio of high and low skilled laboacomes remains unchanged. The basic income
benefits low-skilled workers more than high-skilledrkers and reduces the income ratio by
7.6%.

The 37.5% flat tax reduces the marginal tax ratesrfany workers. On average, the decline
is 2.9%. This increases labour supply incentives tdusubstitution from leisure to
consumption. Overall, labour supply expands by T#e increase in hours worked does not

® In both reforms, we maintain a lower rate in the first two brackets for the elderly above 65 as they do not pay premiums for
the pay-as-you-go pension system. Hence, the tax structure for the elderly is not flat.

” Single persons and single parents maintain to receive supplementary welfare benefits. We reduce the level of
unemployment benefits and disability benefits with the basic income. Hence, there remains only a top-up insurance for
unemployment and disability.
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apply to all individuals. Most primary earners aidgle persons face lower marginal tax rates
as they are taxed at the margin in the higher tagkets. Hence, these groups work longer
hours. Many secondary earners in couples holdtpaejobs where they are taxed at the
margin in the first bracket. The increase in thertte from 34% to 37.5% discourages them to
work longer hours or to occupy small part-time joAscordingly, the female participation rate
drops by 1.7%. Working females who work longer Isoncrease their hours worked due to
lower marginal tax rates in the higher tax brackéts balance, the effect on partner labour
supply in hours is negligible. Overall, the simidas suggest that the 37.5% flat tax causes
more inequality in the income distribution, butétiuces distortions in labour supply. It thus
illustrates the classical trade-off between eqaity efficiency.

Under the 43.5% flat tax, labour supply distortimesome larger, rather than smaller:
labour supply falls by 0.3%. The reason is thatrttagginal tax burden is shifted from people at
the bottom and top of the income distribution todgathe middle incomes. The lower tax at the
bottom encourages non-working partners to partteipasmall part-time jobs. Female
participation thus expands by 1.5%. Also high-skilprimary earners, who face a lower
marginal tax rate, raise their hours worked. Thghhi marginal tax on middle incomes exerts
negative effects on labour supply. This effeceistively sizable for two reasons. First, it raises
the marginal tax for the more densely populatedigrovhich renders the distortions larger.
Second, it raises the marginal tax primarily foc@madary earners and singles who feature larger
elasticities than male breadwinners. Labour supplyartners and singles fall by, respectively
0.2% and 1.2%, while male breadwinner labour suppBs by only 0.1%. Hence, a flat tax
yields less efficient redistribution than the catrprogressive rate structure in the Netherlands.

The third column of Table 2 shows the effects efllasic income proposal. This reform
reduces the replacement rate for low incomes. @na@e over the population, the replacement
rate falls by 2.6%-points. The lower replacemete raduces wage moderation, encourages job
search and job acceptance and thus reduces theployenent rate by 1.9%. The downside of
the basic income is a higher marginal tax burdedeéd, a 53.5% tax is necessary to finance
the basic income, which increases the marginabtewlen on average by 7.8%. This reinforces
the wage moderating impact of the reform and cbutés to the reduction in equilibrium
unemployment. However, the higher marginal tax barceduces the incentives for labour
supply across the board. Overall, labour supplg tay 5.3% and the female participation rate
drops by 10%. On balance, aggregate employmesthglB.8%. The negative income tax thus
tends to fail in improving the equity-efficiencytte-off. Removing the poverty trap while
maintaining the minimum income guarantee will exhage the overall distortionary impact of
the tax system on labour supply as it hurts lalsogply incentives of the densely populated
group of middle incomes. This is why the optimalrgi@al tax schedule features high marginal
taxes for low income groups. The poverty trap ttemgls to be part of an optimal tax schedule
and minimises the distortionary cost associated wetlistribution to the poor.
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4.2

Taxation of couples

Selective marginal tax relief for secondary earnersouples is explored in two forms: an
extension of the selective earned income tax cfedigecondary earners with children and an
individualisation of the general tax credit. Th@posed selective tax credit is linearly phased in
between 0 and € 12 000 and that has a maximun2af@D. It features no phase-out range. The
government budget is balanced by an increase peational income tax rates by approximately
1%-point. Individualisation is analysed by aboligihthe right to transfer the general tax credit
to the working spous&This saves 1.75 billion euro. It is used to cebime tax rates by 0.75%-
point. The effects of both reforms are presentetiable 3.

Table 3

Effects (in % changes unless indicated) of reforms in the taxation of couples

Secondary earner tax credit  Individualised general tax credit

Effects on distribution

Ratio high skilled / low skilled -0.0 1.8
Ratio single earner/ two earner =27 -55
Mean of marginal tax burdens (abs. dif) 0.5 -0.6
Mean of replacement rates (abs. dif) 0.0 -0.1
Labour market effects
Labour supply in hours 0.1 1.0
- primary earners -0.3 0.1
- secondary earners 2.2 4.8
- single persons -0.3 0.4
Female participation rate 4.7 9.5
Aggregate employment 0.4 1.2
Unemployment rate (abs. dif) -0.2 0.1

Source: MIMIC simulations

The selective credit for secondary earners ratsesritarginal tax burden for most workers due
to a higher personal income tax rate. This redboess worked by primary earners and singles.
The credit reduces the tax burden at the extemsangin of secondary earners. Accordingly,

the female participation rate rises by 4.7%. Thimprily consists of part-time jobs. Female
labour supply in hours expands by 2.2%. On balatmechigher female participation rate
dominates the decline in hours by males and sirsgléhat aggregate labour supply expands by
0.1%. The unemployment rate falls because thetcsedonditional on both partners working.
Hence, the credit encourages unemployed maleseamnalés to search for work and accept
jobs. This improves the efficiency of job matchangd reduces unemployment. Overall,

® This reform will reduce the net social minimum income in the Netherlands for couples. A number of social benefits are
indexed by this level of social minimum. To prevent this, we raise the gross social minimum to compensate for this effect of
the reform.
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4.3

aggregate employment rises by 0.4%. We concludes#iactive tax relief for the elastic group
of secondary earners has the potential to raissutaimarket participation, both in terms of
persons and in terms of total labour hours. It coatehe expense of a lower disposable income
for single-earner couples. The income ratio betwagh-skilled and low-skilled workers does
not change, on average.

Individualisation of the general tax credit raisies tax burden on single-earner couples,
while it reduces it on other households. Accordmtfie ratio of net income for single-earner
couples and two-earner couples falls by 5.5%. 8mghd primary earners substitute
consumption for leisure and raise labour supply thue lower marginal tax burden. Secondary
earners respond more. Table 3 shows that the fepaalieipation rate increases by 9.5% while
hours worked expands by 4.8%. The reason is tleadubstantial increase in the after-tax
income difference between one-earner and two-e@mgsles makes it attractive for partners to
enter the labour market. These partners primadbupy part-time jobs. As the replacement
rate remains virtually unchanged and marginal gagg fall, there is a small upward effect on
wages, which exacerbates the imperfections inigig-to-manage model. This raises
equilibrium unemployment. Overall, we find an exgiam of total employment by 1.2%.
Individualising the Dutch tax system will thus mismployment. It comes at the expense of
single-earner families, especially those with Iduils. In that respect, the reform does not fully

escape the equity-efficiency trade-off.

In-work tax credits

We simulate seven alternative in-work tax creditthie Netherlands. They differ with respect
to the phase-in range, the flat range and the pbasenge. Each credit costs 2.5 billion euro
ex-ante. The government budget is closed by meiaas imcrease in the income tax rates by
approximately 1%-point. The reforms thus make thestystem more progressive. The different
designs of the credit are illustrated in the tops®f Table 4. The first credit is a fixed amount
of € 360 for each worker. The other credits feamphase-in range between an annual earned
income of € 8 000 and € 16 000. The second crédit390 features no phase-out range. Other
credits differ with respect to their flat and phasé ranges. The third and fourth credits are
very much targeted on low incomes: they featurdataange and are rapidly phased out with
annual incomes between € 16 000 and € 20 000 4rG0Q. The last three credits feature a flat
range and a phase-out range for successively hagimaral incomes.
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Table 4 Effects (in % changes unless indicated) of in-work tax credits, financed by higher income tax rates

Design of the credit

Credit € 360 €390 € 2600 €1800 € 1600 €800 €560
Phase-in range (in € 1000) - 8-16 8-16 8-16 8-16 8-16 8-16
Flat range (in € 1000) 00— 16— - - 16-20 16-24 16-32
Phase-out rang (in € 1000) - - 16-20 16-24 20-24 24-32 32-40
Effects on distribution
Ratio high skilled / low skilled -0.7 -05 -21 -22 -25 -16 -1.0
Mean of marginal tax burdens (abs. dif) 0.6 0.4 2.9 1.7 2.3 1.8 11
Mean of replacement rate (abs. dif) -0.8 -0.8 -0.1 -0.2 -0.1 -05 -07
Labour market effects
Labour supply in hours -0.2 0.1 -1.2 -0.9 -0.7 -04 -02
- primary earners -0.2 -0.2 -0.8 -0.7 -0.6 -05 -05
- secondary earners 0.5 0.4 0.4 0.1 -0.2 0.1 0.6
- single persons -05 0.2 -2.6 -1.7 -1.0 -04 -01
Female participation rate 15 0.3 3.6 2.4 14 11 0.6
Aggregate employment 0.1 0.5 -1.0 -0.6 -0.3 0.0 0.3
Unemployment rate (abs. dif) -027 -027 -037 -034 -032 -035 -031
- low skilled (abs. dif) -0.6 -0.6 -0.9 -0.7 -0.6 -07 -06
- high skilled (abs. dif) -0.2 -0.2 -0.2 -0.2 -03 -03 -03

Source: MIMIC simulations

Table 4 reveals that all in-work tax credits rediregjuality. This is reflected in a smaller ratio
of high-skilled and low-skilled labour income. Theason is that the value of a credit is fixed
for all eligible workers. The higher tax rate, iontrast, hurts higher incomes more than lower
incomes. Therefore, even the fixed in-work tax drehifts the tax burden from low to high
incomes. Targeted credits that only apply to peapliecting lower incomes reduce inequality
much more.

In-work tax credits reduce the replacement ratebsee only workers are eligible, not social
benefit recipients. The latter group actually faaetecline in income due to higher income tax
rates. Hence, the incomes between people insidewsile the labour market becomes more
dispersed.

The marginal tax burden rises for two reasons, Righer tax rates are necessary to finance
the in-work tax credit. Second, marginal tax rates in the phase-out range of the credit. Yet,
the marginal tax in the phase-in range declinesb&ance, the marginal tax burden rises for
the majority of workers, especially under the taegecredits.

The simulations reveal that the unemployment ralts by between 0.27% and 0.37%,
depending on the precise design of the credit.ldWer replacement rate encourages the
unemployed to search for work and to accept jdiEreby improving matching efficiency and
reducing frictional unemployment. Moreover, the &sweplacement rate, together with the
higher marginal tax burden, moderates wage demaydtisde unions. This further reduces
unemployment. The decline in unemployment is cottaged among the low skilled, especially
under the more targeted credits. This is causedtidyositive interaction between the
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replacement rate and the unemployment rate in H#gevequation (1). It implies that the
reduction in the replacement rate for low-skilledriters causes a relatively strong reduction in
wages and, therefore, in the unemployment rate.

In-work tax credits stimulate the participationseicondary earners. Indeed, non-
participating partners find it more attractive t@rficipate in part-time jobs. This is reflected in
the positive effect on the female participatioreriat Table 4: it rises by between 0.3% and
3.6%. Credits that reduce the marginal burden énpiiase-in range may further encourage
female labour supply by reducing the marginal tardien on small part-time jobs.

Others, like primary earners and singles, redue# tiours worked as higher marginal taxes
induce substitution into leisure. Labour supplypdmary earners falls between 0.2 and 0.8%.
Labour supply of singles falls in most simulatioaspecially when the most targeted credits are
introduced with rapid phase-out ranges. The reastimat the population of singles in the
Netherlands is dense in the range between € 1&00& 20 000. Hence, distortions imposed
by marginal tax rates in this range are large. Aengradual phasing out of the credit at higher
incomes mitigates the adverse labour supply eff@ctsingles.

The labour supply effect for secondary earnerbéshtalance of positive participation effects
(and hours effects for partners in the phase-igeaand negative hours effects for partners in
the phase-out range. On balance, secondary war@esase labour supply with most credits. If
the credit is phased out between € 16 000 and@B82however, the negative effect on hours
worked dominates. Overall, Table 4 shows that agggeelabour supply drops in most reforms,
but not all. For the credit of € 390 with a phagednge but no phase-out, aggregate labour
supply expands by 0.1%. Other credits reduce labopply by between 0.2% when least
targeted to 1.2% when most targeted.

Our simulations thus reveal that in-work tax creddr low labour incomes are effective to
raise participation at the extensive margin of lateupply. Thereby, more targeting reinforces
the positive impact at the participation margia, in reducing unemployment and raising the
female participation rate. However, targeted indvoredits also cause larger disincentives to
work longer hours as they increase marginal teasretsewhere. Hence, we face a trade-off
between stimulating participation at the extensnaggin and encouraging hours worked at the
intensive margin of labour supply. It appears titadsing out just above the minimum wage is
counterproductive in the Netherlands since it irdularge adverse labour supply effects on
singles who often occupy part-time jobs. Phasinghagher in the income distribution is less
distortionary. On balance, selective in-work tagdits can then raise aggregate employment.
Depending on their design, in-work tax credits thase the potential to improve the equity-
efficiency trade off.
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Conclusions

This paper explores reforms in the tax-benefitesysthat have the potential to improve equity-
efficiency trade-off. Optimal tax theory providegidance to this. In particular, efficient
redistribution calls for low marginal tax ratesd&cision margins that are relatively elastic and
where population densities are high. We explorerre$ in the Dutch tax-benefit system that
meet these conditions by using an applied gengralilerium model for the Netherlands. In the
model various decision margins and population digrssare calibrated.

We find that flat tax reforms do not raise employnié aggregate income inequality is
maintained. If a flat tax is combined with a basitome, it can remove the poverty trap and
reduces low-skilled unemployment. Yet, it hurts @idabour-market performance. Hence, the
poverty trap seems an inevitable consequence dtribdition and reflects the lowest efficiency
cost induced by equality.

Shifting the tax burden away from elastic secondsmners may help to raise aggregate
employment levels. In case of the Netherlandghich features a high share of part-time work
- this may be achieved by a progressive tax ratetstre, a completion of the individualisation
of the income tax, or an extension of selectivavark tax credits for secondary earners.

Reforms that reduce the tax burden at the extemsasgin of labour supply have the
potential to raise employment. In-work tax creditslow incomes may reduce involuntary
unemployment and boost female labour-market ppdt@n rates. The risk of these credits is,
however, that they create larger distortions atiiensive margin of labour supply. These can
more than offset the positive participation effé€the marginal tax rate increases for the
densely populated groups. We find that phasingreutork tax credits just above the minimum
wage tends to create these severe labour-suppbrtiiss.
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