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Samenvatting

Het belastingstelsel in Nederland is complex. Het fiscaal beleid in Nederland heeft dan

ook meerdere doelen. Aan de ene kant neemt de overheid maatregelen om de

werkgelegenheid te bevorderen, bijvoorbeeld door middel van belastingkortingen voor

werkenden of subsidies voor kinderopvang. Aan de andere kant is inkomensondersteuning

ook een belangrijk doel van fiscaal beleid. Hierbij kunnen we denken aan

bijstandsuitkeringen en verschillende inkomensafhankelijke toeslagen, zoals de huur- en

zorgtoeslag. Er bestaat een uitruil tussen inkomensgelijkheid en doelmatigheid. Een

daling van de inkomensongelijkheid gaat vaak gepaard met een lagere doelmatigheid

(Okun, 1975). De overheid kan de inkomensongelijkheid verkleinen door meer

inkomstenbelasting te heffen op huishoudens met een hoger inkomen en de opbrengsten

vervolgens te geven aan huishoudens met een lager inkomen, via uitkeringen of

inkomensafhankelijke toeslagen. Het verhogen van de inkomstenbelasting verlaagt de

netto opbrengst van werk ten opzichte van vrije tijd. Dit verstoort de

arbeidsaanbodbeslissing van individuen, waarbij ze een afweging maken tussen uren

arbeid en vrije tijd. Hierdoor is het totale arbeidsaanbod lager dan het geweest zou zijn

zonder deze belasting.

Het bevorderen van de arbeidsparticipatie is in veel landen een middel om de

houdbaarheid van de overheidsfinanciën te verbeteren. Voor beleidsmakers is het dan

cruciaal om gedegen kennis te hebben van de gevoeligheid van verschillende groepen voor

financiële prikkels.1 Belastinghervormingen richten zich vaak op bepaalde groepen en

deze groepen reageren verschillend op een verandering in hun besteedbaar inkomen. De

effectiviteit van een belastingherziening, in termen van werkgelegenheid, wordt dan

bepaald door (1) de omvang van de betreffende groep en (2) de gevoeligheid van deze

groep voor financiële prikkels. In welke mate groepen reageren op beleidswijzigingen

hangt dan weer af van de participatiegraad, preferenties en mogelijkheden op de

arbeidsmarkt van individuen. Zo zal het moeilijker zijn om de arbeidsparticipatie te

stimuleren van groepen, waarvoor de sociale norm is om niet te participeren op de

arbeidsmarkt (zoals lager opgeleide moeders met jonge kinderen). Daarnaast is het ook

moeilijk om de arbeidsparticipatie verder te stimuleren van een groep waarvoor de

participatiegraad al hoog is. In Nederland geldt duidelijk de Wet van de remmende

voorsprong. De participatiegraad van vrouwen in het bijzonder is spectaculair gestegen

1Voor het bepalen van een optimaal belastingstelsel zijn ook de voorkeuren voor herverdeling relevant.

Hiervoor hebben we een sociale welvaartsfunctie nodig waarmee we het nut van alle individuen in de

maatschappij kunnen wegen en bij elkaar optellen, zie bijvoorbeeld Piketty and Saez (2013) voor een

overzicht.
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de afgelopen decennia, zie Euwals et al. (2011) en OECD (2016). Hierdoor is het lastiger

om de arbeidsparticipatie van vrouwen in Nederland verder te stimuleren. Dit wordt ook

gevonden in de analyse van Blau and Kahn (2007): de elasticiteit van het arbeidsaanbod

voor vrouwen in de V.S. is gedaald van 0,8 in 1980 tot 0,4 in 2000.

De rode draad van dit proefschrift is het effect van belastinghervormingen op het

arbeidsaanbod. Het ultieme doel is de ontwikkeling van verschillende discrete

keuzemodellen voor arbeidsaanbod (Van Soest, 1995), waarmee we ex-ante

beleidsevaluaties kunnen uitvoeren. Een groot voordeel van discrete keuzemodellen is

dat zij toelaten om rekening te houden met budgetrestricties die, door het complexe

belastingstelsel, niet lineair en niet convex zijn (Bargain et al., 2014). Dit maakt discrete

keuzemodellen geschikt om de ex-ante arbeidsaanbodeffecten van beleidsvarianten te

analyseren. We kunnen deze modellen gebruiken om te onderzoeken hoe bepaalde

groepen reageren op een verandering in financiële prikkels. Vervolgens kunnen we de

effecten simuleren van specifieke belastingherzieningen, zoals hervormingen van de

kinderopvangtoeslag en de inkomensafhankelijke combinatiekorting voor werkende

ouders. Daarnaast kunnen we ook de effecten analyseren van potentiële

beleidsmaatregelen en zo de relatieve effectiviteit, in termen van het arbeidsaanbod, van

deze maatregelen onderzoeken. Dit geeft beleidsmakers een beter inzicht in de

effectiviteit van verschillende fiscale regelingen en draagt bij aan een meer

evidence-based besluitvorming. Tot slot kunnen we ook structurele stelselwijzigingen

simuleren, zoals de introductie van een vlaktaks, het basisinkomen of de overgang van

een individueel belastingstelsel naar een splitsingsstelsel.

In hoofdstuk 2 starten we met een beschrijving een standaard arbeidsaanbodmodel.

We gebruiken cross sectie data van het Woononderzoek Nederland (Woon 2005). De

analyse toont aan dat er sprake is van een grote mate van heterogeniteit in de

arbeidsaanbodgevoeligheden van verschillende groepen. Mannen zijn vrij ongevoelig voor

financiële prikkels en hebben een lage (gemiddelde) arbeidsaanbodelasticteit. Vrouwen in

stellen en alleenstaande ouders reageren wel relatief sterk op een verandering in het netto

loon. Ook mensen met een lagere opleiding en/of niet-Westerse achtergrond hebben een

relatief hoge arbeidsaanbodelasticiteit. Een belangrijke verklaring hiervoor is het verschil

in participatiegraad tussen de groepen. Zo zien we dat de gedragsreactie aan de

extensieve marge (beslissing om wel of niet te participeren) belangrijker is dan de

gedragsreactie aan de intensieve marge (de urenbeslissing van de werkenden).

In hoofdstuk 3 breiden we het standaard arbeidsaanbodmodel uit door het gebruik

van formele kinderopvang expliciet te modelleren. Huishoudens kiezen simultaan de uren

arbeid, uren vrije tijd en uren kinderopvang. We gebruiken het Arbeidsmarktpanel
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2006-2009 van het Centraal Bureau voor de Statistiek (Statistics Netherlands, 2012),

aangevuld met gegevens kinderopvang van de belastingdienst. De dataset bevat

informatie over arbeidsaanbod, gebruik van formele kinderopvang en persoons- en

huishoudkenmerken. We schatten de preferenties apart voor stellen met een jongste kind

tussen 0-3 jaar en stellen met een jongste kind tussen 4-11 jaar. Door de keuze van

formele kinderopvang expliciet te modelleren, kan onder andere een nauwkeurige

schatting worden gemaakt van de prijselasticiteit van formele kinderopvang en de

arbeidsaanbodeffecten als gevolg van wijzigingen in kinderopvangsubsidies. Daarnaast

kunnen we met het model de onderlinge effectiviteit van verschillende fiscale

instrumenten vergelijken. Overheden beschikken over verschillende fiscale instrumenten

om de arbeidsparticipatie van ouders met jonge kinderen te stimuleren. Het is echter niet

duidelijk welk instrument het meest effectief is in termen van extra overheidsuitgaven per

extra arbeidsaanbod. Deze vraag beantwoorden we met behulp van het structurele

model voor het arbeidsaanbod en formele kinderopvang. We vergelijken de effectiviteit

van drie beleidsinstrumenten: (1) de kinderopvangsubsidies, (2) een heffingskorting voor

tweede verdieners met jonge kinderen (vergelijkbaar met de inkomensafhankelijke

combinatiekorting) en (3) een heffingskorting voor eerste en tweede verdieners met jonge

kinderen (vergelijkbaar met de combinatiekorting uit het verleden). Onze belangrijkste

bevindingen zijn als volgt. Ten eerste, onze resultaten komen goed overeen met de

resultaten die worden gevonden in een difference-in-differences analyse van hervormingen

gericht op jonge ouders in de periode 2005-2009. Ten tweede, een inkomensafhankelijke

heffingskorting voor tweede verdieners (veelal vrouwen) met jonge kinderen is het meest

effectief in termen van arbeidsaanbod. Dit vergroot de financiële prikkel om (meer) te

gaan werken voor een groep die hiervoor relatief gevoelig is. Ten derde,

kinderopvangsubsidies zijn minder effectief dan een heffingskorting voor minst

verdienende partners, omdat substitutie van informele naar formele opvang de

budgettaire kosten van de kinderopvangsubsidies opdrijven. Wanneer we deze

uitverdieneffecten meenemen, dan zijn kinderopvangsubsidies minder effectief in termen

van extra overheidsuitgaven per extra arbeidsaanbod. Beide instrumenten zijn effectiever

dan een heffingskorting voor eerste en tweede verdieners, omdat eerste verdieners (veelal

mannen) nauwelijks reageren op een verandering in financiële prikkels.

Hoofdstuk 4 beschrijft een model waarbij rekening wordt gehouden met onvrijwillige

werkloosheid. De meeste arbeidsaanbodmodellen nemen aan dat mensen die willen

werken op termijn een baan vinden die past bij hun voorkeuren. Deze modellen gaan

ervan uit dat op lange termijn vraagrestricties nauwelijks een rol spelen bij het vinden

van een match op de arbeidsmarkt. Dit geldt ook voor de modellen beschreven in
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hoofdstuk 2 en 3. Als vraagrestricties echter een belangrijke rol spelen, dan leidt deze

vereenvoudiging in de modellen tot een overschatting van de werkgelegenheidseffecten

van beleidsmaatregelen. We schatten een structureel model voor het arbeidsaanbod,

inclusief onvrijwillige werkloosheid. Dit doen we afzonderlijk voor verschillende groepen

op de arbeidsmarkt: alleenstaanden, alleenstaande ouders, paren zonder kinderen en

paren met kinderen. We maken gebruik van een rijke administratieve dataset voor

Nederland in de periode 2006-2009. Met behulp van informatie over het zoekgedrag van

mensen bepalen we of mensen onvrijwillig werkloos zijn. Vervolgens vergelijken we de

resultaten met de resultaten van het standaard model zonder onvrijwillige werkloosheid.

Dit hoofdstuk laat zien dat in Nederland vraagrestricties gemiddeld gezien nauwelijks

een rol lijken te spelen. De schattingsresultaten laten zien dat, in de beschouwende

periode, de gemiddelde arbeidsaanbodelasticiteiten in het model met onvrijwillige

werkloosheid slechts een fractie lager zijn dan in het model zonder onvrijwillige

werkloosheid. Een belangrijke verklaring hiervoor is het lage aandeel onvrijwillige

werkloosheid in de periode 2006-2009. Simulaties van verschillende beleidsmaatregelen

bevestigen dat de overschatting van de gemiddelde arbeidsaanbodreacties beperkt is in

het model zonder onvrijwillige werkloosheid. Alleen voor subgroepen die relatief vaak

onvrijwillig werkloos zijn, zoals lager opgeleiden en immigranten, vinden we een relatief

hoge overschatting van de gedragsreacties in het model zonder onvrijwillige werkloosheid.

De conclusie van dit hoofdstuk is dat het standaard arbeidsaanbodmodel, zonder

onvrijwillige werkloosheid, een goede lange-termijn voorspelling geeft van de effecten van

belastingmaatregelen zolang het niveau van onvrijwillige werkloosheid niet te hoog is.

In hoofdstuk 5 presenteren we het MICSIM-model.2 MICSIM is het officiële CPB

model voor de analyse van de langetermijn effecten op de werkgelegenheid van

beleidsvoorstellen door politieke partijen, ministeries en de regering. Dit model bouwt

voort op het model in hoofdstuk 3. Het model met kinderopvangopvang in hoofdstuk 3

heeft echter alleen betrekking op paren met een jongste kind tussen 0 en 11 jaar. In

MCISIM worden alle overige groepen ook meegenomen: alleenstaanden met of zonder

kinderen, paren zonder kinderen en paren met kinderen 12 jaar of ouder. Wij schatten

de voorkeuren voor een groot aantal groepen met behulp van een uitzonderlijk grote en

rijke administratieve dataset van Nederlandse huishoudens. We illustreren de werking

van het model met een aantal beleidssimulaties. Omdat de intensieve margereacties klein

zijn en de kruislingse effecten van het inkomen van de man op het arbeidsaanbod van de

2Het MICSIM-model is officieel gepresenteerd tijdens een seminar op het Ministerie van Financiën

in november 2014. De presentatie is online te vinden op: http://www.cpb.nl/publicatie/presentatie-

simulating-income-tax-reforms-in-the-netherlands-with-micsim.
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vrouw niet te verwaarlozen zijn, is de impact van de marginale belastingtarieven op het

totaal aantal gewerkte uren beperkt. Omdat de extensieve marge gevoeliger is voor

financië prikkels, hebben veranderingen in de sociale bijstand en arbeidskortingen grotere

effecten op het arbeidsaanbod. Een belastingkorting die vooral is gericht op de lagere

inkomens, is effectiever in het stimuleren van arbeidsaanbod dan een meer generieke

belastingkorting voor alle inkomens. Daarnaast zijn de fiscale prikkels om te werken voor

moeders met jonge kinderen bijzonder effectief. Kinderopvangsubsidie is ook een

impliciete subsidie voor het arbeidsaanbod van moeders met jonge kinderen, maar deze

subsidies zijn duur voor de overheid, omdat ze de substitutie van informele naar formele

opvang bevorderen. Tot slot simuleren we enkele stelselwijzigingen, zoals de overgang

van een vlaktaks, een basisinkomen, en het splitsingsstelsel. De introductie van een

vlaktaks zorgt voor een kleine stijging van het arbeidsaanbod, terwijl het basisinkomen

en splitsingsstelsel beide resulteren in een sterke daling van de arbeidsparticipatie.

Een recente toepassing van MICSIM is de evaluatie van het Belastingplan 2016

(Ministry of Finance, 2015b). Hier hebben we MICSIM gebruikt om de

arbeidsaanbodeffecten te berekenen van de lastenverlichting van 5 miljard euro uit het

Belastingplan.3 Een belangrijk doel van het Kabinet was om meer werkgelegenheid te

creëren door de lasten op arbeid fors te verlagen. Belangrijke maatregelen betroffen: een

hogere arbeidskorting, een hogere inkomensafhankelijke combinatiekorting voor werkende

ouders met jonge kinderen en een hogere kinderopvangtoeslag. Er is veel discussie

geweest, zowel onder politici als in de media, over de werkgelegenheidseffecten van het

Belastingplan.4 Uiteindelijk is de lastenverlichting van 5 miljard euro in werking

getreden op 1 januari 2016. In MICSIM resulteert het Belastingplan 2016 tot een

toename van het arbeidsaanbod met 35,000 voltijdsbanen.

3See De Boer (2015a), De Boer (2015b), en De Boer (2015c).
4zie http : //www.mejudice.nl/artikelen/detail/effecten− belastingplan−op−korte−en− lange−

termijn
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Summary

As in many OECD countries, the tax system in the Netherlands is complex and tax policy

has several objectives. On the one hand, the government implements policies to promote

employment: for example, through in-work tax credits and subsidies for childcare. On the

other hand, income protection is also an important policy aim of the tax system. This

concerns, for example, social welfare as a safety net, insurances against unemployment or

disability and various means-tested benefits providing income support. In designing the

tax system, policy makers face a trade-off between income equality and economic efficiency.

A lower degree of inequality is usually achieved by a decrease in efficiency (Okun, 1975).

Income taxes lower the return from work relative to leisure. Consequently, taxes distort

people’s decision to supply labor when they decide on the number of hours to allocate

to leisure and work. Consequently, total labor supply is smaller than it would be in the

absence of the income tax.

Many countries want to stimulate labor force participation to improve the

sustainability of public finances. For an optimal design of the tax system, it is crucial to

have a thorough understanding of how different subgroups respond to changes in

financial incentives.5 Tax reforms often target certain groups and consequently different

groups face different (effective) tax rates. The effectiveness of a tax reform is then

determined by (1) the size of the group, and (2) the sensitivity of this group to financial

incentives. To what extent groups respond to policy changes depends on their level of

participation, preferences and opportunities. It is more difficult to stimulate labor force

participation in groups, for which the social convention is not to participate, such as

lower educated immigrant mothers with young children. Furthermore, it is also difficult

to increase labor force participation if the participation rate is already on a high level. It

is important to realise here that the Law of the Handicap of a Head Start applies to the

Netherlands. The participation rate of women in particular has increased substantially

over recent decades, see Euwals et al. (2011) and OECD (2016). This makes it more

difficult to further stimulate labor force participation. Indeed, Blau and Kahn (2007)

show that the labor supply elasticity of US women has dropped from 0.8 in 1980 to 0.4

in 2000.

This thesis is about the impact of tax reforms on labor supply. The ultimate goal is

the development of discrete choice labor supply models to perform ex-ante policy

evaluations. The main advantage of discrete choice models is their ability to cope with

5Whether a tax system is optimal depends, among other things, on the preferences for redistribution.

To determine the optimal tax scheme, we need a social welfare function in which the welfare of all people

in society would be weighted and added together: see Piketty and Saez (2013) for an overview.
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budget constraints that are highly nonlinear and non-convex due to the tax and benefit

system (Bargain et al., 2014). For that reason, discrete choice models are often used to

evaluate ex-ante labor supply effects of policy reforms. These models can be used to

study how the labor supply for different subgroups responds to financial incentives and

to study the relative effectiveness of policies in stimulating labor supply. Are reforms

targeted at working parents more effective in stimulating labor supply than for instance

an across-the-board reduction in marginal tax rates? Gaining more insight into the

effectiveness of policies is crucial for policy makers when deciding on changes within the

tax system. It helps them to make more evidence-based decisions.

Chapter 2 considers a basic labor supply model for the Dutch labor market. Using

data from a cross-section of the Dutch Housing Survey 20056, we uncover large differences

in labor supply elasticities between subgroups. Labor supply elasticities are relatively low

for men but relatively high for women. Furthermore, individuals with a lower education

and/or non-Western background have a relatively high labor supply elasticity. This is

mostly due to differences in participation rate among these subgroups. The response

at the extensive margin (i.e. participation) is more important than the response at the

intensive margin (i.e. hours worked per employed person).

In Chapter 3, we consider a labor supply model that explicitly considers the use of

formal childcare. In the model, households simultaneously choose the number of working

hours, their leisure hours and the hours of childcare. We use data for 2006–2009 from the

Labor Market Panel of Statistics Netherlands (Statistics Netherlands, 2012), which has

been enriched with information on childcare from the Dutch Tax Office. The data set

includes information on labor supply, use of formal childcare, as well as personal and

household characteristics. We estimate preferences separately for couples with a

youngest child 0–3 years of age and for couples with a youngest child of 4-11 years of

age. By explicitly modeling the choice of formal childcare, we can accurately estimate

the price elasticity of childcare and labor supply effects of changes in childcare subsidies.

Furthermore, this model allows us to compare the effectiveness of different policies

targeted at parents with young children. Indeed, government authorities employ various

tax instruments to stimulate labor force participation of parents with young children.

However, which instrument is most effective in stimulating the labor supply of working

parents is largely unknown. We compare the effectiveness of three policy instruments:

(1) childcare subsidies, (2) tax credits for secondary earners with young children and (3)

tax credits for primary and secondary earners. Our main findings are as follows. First,

our model predicts labor supply responses for fiscal reforms over the period 2005–2009

6In Dutch: Woononderzoek Nederland.
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very much in line with the results from a difference-in-differences analysis on the same

reform. Second, we find that the most effective fiscal stimulus for working parents is a

tax credit targeted at secondary earners that rises with income. This provides incentives

both on the extensive (participation) and the intensive (hours per week) margin to a

group of workers that is relatively responsive on both margins. Third, we find that

childcare subsidies are less effective than tax credits for secondary earners, as

substitution of other types of care for formal care drives up public expenditures, though

childcare subsidies are still much more effective than tax credits that target both

primary and secondary earners, because primary earners are rather unresponsive to

financial incentives.

Next, Chapter 4 describes a structural model of labor supply that allows for

involuntary unemployment. Again, we use data for 2006–2009 from the Labor Market

Panel. We use information on job search behavior to distinguish between voluntary and

involuntary unemployment. Next, we compare the results with a model that does not

allow for involuntary unemployment. Chapter 4 shows that accounting for involuntary

unemployment makes little difference to the results, at least for the 2006–2009 period.

Estimation results show that the average labor supply elasticities are only slightly lower

in the model with involuntary unemployment than in the model without. An important

explanation for this result is the low share of involuntary unemployment in the

2006–2009 period. Policy simulations confirm that the differences in average labor

supply responses are small between the models. Only for subgroups with a relatively

high risk at being involuntarily unemployed, such as lower educated people or

immigrants, we find a relatively large upward bias in the model without involuntary

unemployment. Hence, it is our conclusion that the standard labor supply model,

without involuntary unemployment, gives a good prediction of the effects of tax reforms

as long as the share of involuntary unemployment is low.

Chapter 5 presents the CPB’s MICSIM model, which distinguishes a large number of

household types covering most groups on the Dutch labor market. MICSIM is the official

CPB model to evaluate long-term employment effects of labor market proposals by

political parties, ministries and the Dutch Government.7 Our exceptionally large and

rich administrative data set enables us to estimate preferences for 15 subgroups

separately. We distinguish between singles and couples and also between households

without children, with a youngest child of 0–3 years of age, 4–11 years of age, 12–17 years

7In November 2014, CPB officially presented its MICSIM model during a seminar at the Dutch Ministry

of Finance. A description of the model can be found online at http://www.cpb.nl/publicatie/presentatie-

simulating-income-tax-reforms-in-the-netherlands-with-micsim.
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of age and adult children living at home. We find that men in couples have a much lower

labor supply elasticity than women, especially when they have young children. Moreover,

the cross elasticity of women is non-negligible. The working of the model is illustrated

with a large number of policy simulations. Because intensive margin responses are small,

and cross-effects of the income of husbands on the labor supply of their wives are

non-negligible, the impact of marginal tax rates on total hours worked of couples is

limited. Changes in participation tax rates, for example via changes in welfare benefits

and income-dependent subsidies for families with children, have larger effects on total

hours worked, because people are more responsive at the extensive margin. However,

both reforms lead to a relatively strong increase in income inequality. An in-work tax

credit targeted more at lower incomes appears more effective in increasing labor supply

than an across-the-board in-work tax credit. For mothers with young children, fiscal

incentives to work are found to be relatively effective. Childcare subsidies also provide

an implicit incentive subsidy for mothers with young children to work outside home, but

these are expensive, from the government perspective, because they encourage the use of

formal childcare as a substitution for informal childcare. Finally, we simulate major tax

reforms, such as the transition towards a flat tax system, joint taxation or a basic income

system. Only the introduction of a flat tax slightly increases labor supply, whereas a

system of joint taxation or basic income strongly discourages labor supply.

MICSIM was recently applied to evaluate the governments new Tax Plan for 2016

(Ministry of Finance, 2015b). More specifically, we used MICSIM to evaluate the labor

supply effects of the Tax Plan 2016.8 The aim of the Tax Plan was to create more

employment by reducing the tax burden on labor with 5 billion euros. Important policy

measures in the tax plan concerned a higher tax credit for all workers, a higher tax credit

for working parents and a higher child care subsidy. Our estimate with MICSIM is that

labor supply increases with 35,000 full-time equivalents (FTEs).

8See De Boer (2015a), De Boer (2015b), and De Boer (2015c).
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1 Introduction

As in many OECD countries, the tax system in the Netherlands is complex and tax policy

has several objectives. On the one hand, the government implements policies to promote

employment: for example, through in-work tax credits and subsidies for childcare. On the

other hand, income protection is also an important policy aim of the tax system. This

concerns, for example, social welfare as a safety net, insurances against unemployment or

disability and various means-tested benefits providing income support. In designing the

tax system, policy makers face a trade-off between income equality and economic efficiency.

A lower degree of inequality is usually achieved by a decrease in efficiency (Okun, 1975).

Income taxes lower the return from work relative to leisure. Consequently, taxes distort

people’s decision to supply labor when they decide on the number of hours to allocate

to leisure and work. Consequently, total labor supply is smaller than it would be in the

absence of the income tax.

Many countries want to stimulate labor force participation to improve the

sustainability of public finances. For an optimal design of the tax system, it is crucial to

have a thorough understanding of how different subgroups respond to changes in

financial incentives.9 Tax reforms often target certain groups and consequently different

groups face different (effective) tax rates. The effectiveness of a tax reform is then

determined by (1) the size of the group, and (2) the sensitivity of this group to financial

incentives. To what extent groups respond to policy changes depends on their level of

participation, preferences and opportunities. It is more difficult to stimulate labor force

participation in groups, for which the social convention is not to participate, such as

lower educated immigrant mothers with young children. Furthermore, it is also difficult

to increase labor force participation if the participation rate is already on a high level. It

is important to realise here that the Law of the Handicap of a Head Start applies to the

Netherlands. The participation rate of women in particular has increased substantially

over recent decades, see Euwals et al. (2011) and OECD (2016). This makes it more

difficult to further stimulate labor force participation. Indeed, Blau and Kahn (2007)

show that the labor supply elasticity of US women has dropped from 0.8 in 1980 to 0.4

in 2000.

This thesis is about the impact of tax reforms on labor supply. The ultimate goal is

the development of discrete choice labor supply models to perform ex-ante policy

evaluations. The main advantage of discrete choice models is their ability to cope with

9Whether a tax system is optimal depends, among other things, on the preferences for redistribution.

To determine the optimal tax scheme, we need a social welfare function in which the welfare of all people

in society would be weighted and added together: see Piketty and Saez (2013) for an overview.
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budget constraints that are highly nonlinear and non-convex due to the tax and benefit

system (Bargain et al., 2014). For that reason, discrete choice models are often used to

evaluate ex-ante labor supply effects of policy reforms. These models can be used to

study how the labor supply for different subgroups responds to financial incentives and

to study the relative effectiveness of policies in stimulating labor supply. Are reforms

targeted at working parents more effective in stimulating labor supply than for instance

an across-the-board reduction in marginal tax rates? Gaining more insight into the

effectiveness of policies is crucial for policy makers when deciding on changes within the

tax system. It helps them to make more evidence-based decisions.

This chapter starts with a description of the Dutch tax system in Section 1.1.

Households are taxed in different ways in the Netherlands and Section 1.2 shows the

effective marginal tax rates for subgroups. Section 1.3 then compares the trend in labor

force participation in the Netherlands with that in other OECD countries. The structure

of the remainder of this thesis is provided in Section 1.4. Finally, Section 1.5 highlights

the distinctive differences between the models described in the subsequent chapters, and

discusses some limitations of these models, in general.

1.1 The Dutch income tax system

The Dutch income tax system is complex.10 As in many OECD countries, the Netherlands

has a progressive income tax system. Labor income is taxed individually and marginal

income tax rates increase with income.11 Table 1.1 gives an overview of the most relevant

elements of the Dutch income tax system in 2015. The lowest marginal rate in 2015 is

36.5% payable over a taxable income of up to 19,822 euros. For incomes ranging from

19,822 to 57,585 euros, a marginal tax rate of 42% applies. The highest marginal tax rate

is 52%.

The complexity of the tax system is mainly due to many tax credits, tax deductions

and means-tested benefits.12 Tax credits reduce the total amount of income tax people

need to pay. Table 1.1 contains the most important 2015 tax credits in the Netherlands.

Over the past decade, all instruments described in Table 1.1 have been subject to reform.

These instruments are discussed in more detail below, as they are analysed extensively in

10This section draws heavily on CPB (2015).
11Here, we focus on personal rather than corporate taxation.
12We exclude tax deductions from the analysis, since these could not be observed in our data set. A

tax deduction has a direct link to certain expenditures, such as the interest paid on mortgages. A tax

deduction lowers taxable income and therefore lowers the average tax rate. If the tax deduction results in

taxation in a lower income tax bracket, then the marginal tax rate is lowered as well.
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Table 1.1: The Dutch income tax system 2015

Income range Tax rate Maximum amount in euros

Income taxes 0 – 19,822 36.5% 7,234

19,822 – 33,569 42.0% 13,016

33,569 – 57,585 42.0% 23,094

> 57,585 52.0%

General tax credit 0 – 19,822 2,203

19,822 – 56,935 2,203 - 2.32% x (taxable income - 19,822)

> 56,935 1,342

EITC all workers 0 – 9,010 1.8% x labor income

9,010 – 19,463 163 + 19.7% x (labor income - 9,010)

19,463 – 49,770 2,220

49,770 – 100,670 2,220 - 4.0% x (labor income - 49,770)

> 100,670 184

EITC working parents 0 – 4,857 0

4,857 – 32,832 1,033 + 4.0% x labor income - 4,857)

> 32,832 2,152

Income dependent child benefit 1 child 1,032

2 children: 1,823

Income < 19,676 3 children: 2,006

Subsequent child(ren): 106 extra

Single parents bonus: 3,050

Income > 19,676 Max. amount 6.75% x taxable income 19,676)

Health care benefit 0 – 19,500 Singles: 936

0 – 19,500 Couples: 1,788

Rent subsidy Income < 21,950 Single-person household : 4,079

Income < 29,800 Multi-person household: 3,759

Childcare subsidy 90.7% costs 1st child

93.3% costs subsequent children

Social welfare Singles: 11,530

Couples: 16,471

Source: CPB (2015), Kansrijk Arbeidsmarktbeleid (textitFavourable labor market policy, in Dutch).
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Figure 1.1: General tax credit
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the following chapters.13

First, we discuss the general tax credit (in Dutch: De algemene heffingskorting) which

comes with a maximum amount of 2,203 euros in 2015. All people paying taxes can use

the general tax credit to lower the amount of tax they need to pay. The level of the general

tax credit decreases with income. In fact, the general tax credit is phased out with 2.32%,

and the minimum amount of the tax credit is 1,342 euros in 2015. Figure 1.1 illustrates

the structure of the general tax credit in 2015. Everyone in the Netherlands is entitled

to the general tax credit. Until 2009, if people were paying too little in income tax to be

able to cash the general tax credit themselves, they could fully transfer their tax credit

to their partner. In this way, couples were able to take full advantage of a double general

tax credit. In the Dutch vernacular, this scheme is called a ’kitchen sink subsidy’, as it

lowers the incentive for non-working partners, mostly women, to supply labor. In 2007,

the Dutch Government decided to limit the transferability of the general tax credit in

order to stimulate labor force participation (Coalition Agreement, 2007). This reform is

simulated in Chapter 2.

The second type of tax credit concerns the EITC for all workers (in Dutch:

Arbeidskorting) who earn an individual labor income. Figure 1.2 gives the structure of

13Rent subsidies are excluded from our analysis, as whether or not households receive this subsidy could

not be determined in the data set. Therefore, we are also unable to simulate the reforms of rent subsidies.
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Figure 1.2: EITC all workers, 2015
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the EITC for all workers. Over the first 9,010 euros, the EITC increases with income, at

a phase-in rate of 1.8%, in 2015. The subsequent phase-in becomes steeper: 19.7% over

the income between 9,010 and 19,463 euros, which is approximately the full-time

minimum wage in 2015. The maximum amount of the EITC for all workers in 2015 is

2,220 euros. This amount then remains constant for incomes between 19,463 and 49,770

euros. The EITC is phased out for higher incomes, at a rate of 4%, until the minimum

amount of 184 euros is reached. Over the past decade, there was a large reform of the

EITC for all workers. That is, the EITC is phased out for people on higher incomes,

while the phase-in became much steeper for those on lower incomes (Ministry of Finance,

2015b). This EITC is analysed extensively in Chapters 2 to 5.

The third type is, the income-dependent combination tax credit (in Dutch:

Inkomensafhankelijke combinatiekorting). This is an EITC for working parents with a

youngest child of up to 12 years old. In 2015, single parents and secondary earners

receive a base amount of 1,033 euros, if their personal labor income exceeds the minimum

income level of 4,857 euros. Figure 1.3 shows how the EITC for working parents rises

with income, at a phase-in rate of 4%, until the maximum of 2,152 euros is reached.

Over the past decade, there was a large reform of the EITC for working parents. In

2005, single parents and secondary earners received only a fixed amount of 613 euros if

their labor income exceeded the income threshold of 4,368 euros. Both the level and the
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Figure 1.3: EITC working parents, 2015
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income dependency of the EITC has been raised over the 2006–2009 period. And, more

recently, the government presented a new Tax Plan for 2016 (Ministry of Finance,

2015b), in which the level and income dependency of the EITC for working parents have

been increased further. Chapters 2 and 3 present a simulation of the labor supply effects

of the EITC for working parents. The new Tax Plan for 2016 is discussed in Chapter 5.

The fourth instrument is the childcare subsidy for parents – an income-dependent

subsidy on formal childcare. The subsidy makes a disctinction between the first child and

any subsequent children.14 The maximum subsidy rate, in 2015, is 90.7% for the first child,

and the minimum subsidy rate is 18%. Figure 1.4 shows the parental contribution rate

for the first child. The parental contribution rate increases with income. The maximum

subsidy rate for a second child is higher, with 93.3%, and the phase-out of the subsidy

is less steep than for the first child. The minimum subsidy rate for the second child

is 58.2%. We observed many changes in the subsidy rates for childcare over the past

decade. In 2006 and 2007, subsidy rates were increased drastically. On average, the

parental contribution rate dropped from 37% in 2005 to 18% in 2007.15 Consequently,

there was a strong increase in the use of formal childcare, see Chapter 3 for more details.

Over the 2005–2009 period, public spending on formal childcare went from 1 to 3 billion

14The first child is the child with the highest number of hours formal childcare.
15Source: Tax Office data provided by the Ministry of Social Affairs and Employment (personal

communication).
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Figure 1.4: Parental contribution rate childcare (first child), 2015
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euros (Ministry of Finance, 2010). Following the steep rise in public expenditures on

formal childcare, and after the Dutch economy was hit by the Great Recession, the Dutch

Government announced expenditure cuts on childcare subsidies over the 2011–2013 period.

As a result, the average rate of parental contribution to formal childcare was projected

to increase to 34% in 2013 (Ministry of Social Affairs and Employment, 2011). Recently,

the Dutch Government presented the new Tax Plan for 2016, in which they announced to

increase subsidy rates in 2016 and 2017 again. (Ministry of Finance, 2015b).

The fifth type of instrument is a group of several means-tested benefits that provide

income support to lower income households bearing certain costs. Entitlement to these

means-tested benefits depend on the level of taxable household income. Thus, means-

tested benefits increase the effective marginal tax rates. In the Netherlands, parents

can apply for so-called income-dependent child benefits (in Dutch: Kindgebonden budget

(KGB)) for the costs related to their children up to 18 years of age. Households receive an

annual amount per child. In 2015, households with one child receive a maximum amount of

1,032 euros, and households with two children receive a maximum amount of 1,823 euros.

Single parents receive an additional fixed amount of 3,050 euros. The KGB is phased out

at a rate of 6.75%. Chapters 4 and 5 present two potential reforms of the KGB.

Table 1.1 presents social welfare levels, distinguishing between singles and couples.

Social welfare benefits are minimum benefit payments, at the household level, for

30



Table 1.2: Effective marginal tax rates, 2012a

Country Single One-earner Primary earnerb Secondary earnerb

no children 2 childrenc,d no children 2 children no children 2 children no children 2 children

67-100% 33-67% 67-100% 67-100% 67-100% 67-100% 33-67% 33-67%

AWe AW AW AW AW AW AW AW

Netherlands 49 36 54 81 48 48 44 36

France 32 58 39 48 32 32 37 28

Germany 50 86 45 49 48 48 46 46

Norway 37 49 37 37 37 37 33 33

Spain 32 19 32 32 32 32 30 24

Sweden 30 49 30 36 30 30 29 29

United Kingdom 32 80 32 81 32 32 32 32

United States 29 70 26 45 27 27 27 27

OECD 36 50 35 46 35 36 31 35

Eurozone 39 44 38 44 38 39 34 36

a Source OECD, Tax-Benefit Models (December 2014).
b The partner earns 67% of the AW.
c Age children: 4 and 6 years of age.
d Excluded are the costs and subsidy on childcare.
e AW=Average Worker wage: 47.075 euros in the Netherlands in 2012.

households without other means of income to guarantee a minimum standard of living.

The social welfare benefit is higher for couples (16,471 euros) than for singles (11,530

euros). It is only intended for people who are not entitled to any other form of benefit,

such as unemployment or disability benefits. Hence, the benefit serves as a social safety

net. Chapter 5 discusses a reduction in welfare benefits.

In addition, there are also means-tested benefits for health care and rent costs. The

health care benefit is a means-tested benefit for health care costs. In the Netherlands,

standard health care insurance is compulsory: adults pay an insurance premium, and

their children under the age of 18 are included in the insurance policy for free. The benefit

level depends on household income but is independent of actual health care expenditures.

Lower income households receive a benefit to cover these costs. In 2015, the maximum

health care benefit is 936 euros for singles and 1,788 euros for couples. This benefit is

phased out at a rate of 13.4% in 2015. Higher income households are not entitled to health

care benefits. The rent subsidy is a means-tested benefit that compensates lower income

households for rent costs. It depends on household income, household composition and

the rent level. The maximum amount in 2015 is 4,079 euros for single-person households

and 3,759 for multi-person households.
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Figure 1.5: Effective marginal tax rate 2015
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Source: CPB (2015), Kansrijk Arbeidsmarktbeleid.

1.2 Effective marginal and participation tax rates

The progressive marginal tax rates, tax credits and means-tested benefits ensure that

different types of households are taxed differently. This section illustrates the current

tax system by presenting the so-called effective marginal tax rates (EMTRs) and effective

participation tax rates (EPTRs). To calculate the EMTRs, we first calculate disposable

household income (y0) at the initial gross labor income level (z0). Next, we increase gross

labor income by 3% (z1), and calculate the corresponding new disposable household income

(y1). The EMTRs are then calculated as 1 minus the change in disposable household

income over the change is gross labor income:

EMTR = 1−
(
y1 − y0

z1 − z0

)
. (1.1)

The EMTR represents the share of the increase in gross income that does not result in an

increase in disposable income.

The EPTR compares income when the individual is working to income when the
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individual is not working. More specifically, it measures the share of gross income that

does not result in a higher disposable income. To calculate the PTRs we first calculate

disposable household income when the individual does not work (yno work). Next, we

calculate disposable household income when the individual does work (ywork). The PTRs

are then calculated as 1 minus the difference in disposable household income over the

difference in gross labor income (zwork)16:

PTR = 1−
(
ywork − yno work

zwork

)
. (1.2)

Following this procedure, the PTRs account for taxes paid and subsidies received when

the individual is working, and the withdrawal of welfare benefits when they do not

(provided they would qualify for welfare benefits, which for example depends on income

of a partner). Both the EMTR and EPTR depend on personal gross income, partner

income17, the presence of children, the living situation and the level of wealth. Here, the

EMTR is particularly relevant for the intensive margin responses (hours per week)

whereas the EPTR is particularly relevant for the extensive margin (choice whether or

not to participate).

Figure 1.5 shows the average EMTR per income level in 2015, where the left axis shows

the EMTR for employees per income category of 1,000 euros. The right axis shows the

frequency distribution. The three horizontal dashed lines refer to the marginal income tax

rates. However, the EMTR is determined not only by marginal income tax rates, but also

by tax credits and means-tested benefits. For people with an income in the first income

tax bracket (in 2015: 0–19,822 euros), the EMTR is lower than the marginal income tax

rate of 36.5%. This is due to the general tax credit, the phase-in of the EITC for all

workers and those for working parents. However, people with an income in the second tax

bracket (in 2015: 19,822–33,569 euros) face an EMTR that exceeds the marginal income

tax rate of 42%. In these cases, the phase-out of the general tax credit, the health care

benefit, rent subsidy and the income-dependent child benefit create additional EMTR. In

addition, pension fund contributions also result in a higher EMTR. Individuals with an

income in the third tax bracket (in 2015: 33,569–57,585 euros) and fourth tax bracket (in

2015: 57,585 euros or higher) face an EMTR which is higher than the marginal income tax

rate of 52%. They also pay pension fund contributions, while the general tax credit and

the EITC for all workers are being phased out. Finally, the EMTR is lower for employees

with incomes higher than 100,000 euros than for employees with an income just under

100,000 euros. The reason for this is the cap on pension fund contributions and that, in

16Gross labor income is zero when the individual does not work.
17We keep the level of the partner’s gross income fixed.
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Figure 1.6: Effective participation tax rate 2015
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Source: CPB (2015), Kansrijk Arbeidsmarktbeleid.

2015, the EITC for all workers as well as the general tax credit already had been fully

phased out.

Table 1.2 shows a large degree of heterogeneity in EMTRs between subgroups and

OECD countries. The EMTRs are calculated with the OECD tax-benefit models, which

provide calculations for eight types of household.18 The EMTRs are presented for singles,

one-earner household, primary earners and secondary earners, also distinguishing between

households with and without children. Table 1.2 also includes the EMTRs for some OECD

countries, the OECD average and the average for the Eurozone. Table 1.2 refers to 2012,

the most recent year for which internationally comparable figures are available. For most

18The OECD calculates the EMTR per individual, per level of income. Therefore, it is difficult to

compare the EMTRs in Table 1.2 with those in Figure 1.5. Furthermore, additional differences arise due

to changes in the tax system over the 2012–2015 period, such as the increase in the marginal income tax

rate in the first bracket (from 33.1% to 36.5%) and the steeper phase-out of health care benefits (from

5.44% to 13.40%). Finally, CPB and OECD calculate the EMTRs differently. The OECD, for instance,

ignores income from wealth and assumes that all represented individuals are paying rent, whereas CPB

does take income from wealth into account and includes both tenants and homeowners.
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Table 1.3: Effective participation tax rates, 2012a

Country Single One-earner Primary earnerb Secondary earnerb

no children 2 childrenc,d no children 2 children no children 2 children no children 2 children

67-100% 33-67% 67-100% 67-100% 67-100% 67-100% 33-67% 33-67%

AWe AW AW AW AW AW AW AW

Netherlands 71 61 78 82 41 41 34 37

France 47 60 50 56 33 36 32 38

Germany 61 76 63 70 46 47 43 46

Norway 56 74 66 77 32 32 27 27

Spain 40 50 42 42 27 27 19 20

Sweden 57 58 64 69 25 27 20 24

United Kingdom 53 70 59 78 25 42 17 52

United States 28 38 27 42 27 33 26 39

OECD 48 56 53 59 30 36 26 35

Eurozone 50 54 54 57 32 35 26 30

a Source OECD, Tax-Benefit Models (december 2014).
b The partner earns 67% of the AW.
c Age children: 4 and 6 years of age.
d Excluded are the costs and subsidy on childcare.
e AW=Average Worker wage: 47.075 euros in the Netherlands in 2012.

groups in the Netherlands, the marginal tax burden is relatively high compared with the

average for the OECD and the Eurozone. Only for single parents, the EMTR is relatively

low, while the marginal tax burden for secondary earners with children is average.

Figure 1.6 displays the average EPTR for various levels of personal gross income of

workers (left axis), and the share of workers to which this average EPTR applies (right

axis). For most people, the EPTR is lower than the EMTR: less tax is paid over the

first earned euro than over the last earned euro. This is due to the progressive income

tax system and the tax credits. Again, we find much heterogeneity between household

types and among primary and secondary earners. Table 1.3 provides an international

comparison of the EPTR for eight subgroups, in 2012. Here we see that the EPTR in the

Netherlands is relatively high, from an international perspective. This is largely due to

the relative high level of social welfare compared to the average net wage.

1.3 Labor force participation

In the mid 1970s, the participation rate of women (15–64 years of age) in the Netherlands

was rather low by international standards, with close to 30% (see Figure 1.7).19 However,

following the economic crisis of the early 1980s, it started to increase. The increase in the

participation by mothers with young children was particularly strong (Euwals et al., 2011),

19Source: OECD (2016).
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Figure 1.7: Participation rate of women 15–64 years of age: 1976–2014
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Figure 1.8: Participation rate of men 15–64 years of age: 1976–2014
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and continued all the way up to 2014. Indeed, in 2014, with a 74% participation rate for

women, the Netherlands occupied an intermediate position between countries with higher

participation rates, such as Norway and Sweden, and those with lower participation rates,

such as the United States and the United Kingdom.

Figure 1.8 shows the participation rate of men (15–64 years of age) over the same

period. The participation rate of men in the Netherlands dropped from the mid 1970s to

the mid 1980s, in the face of adverse labor market conditions, many men were forced into

early retirement and disability so as to keep unemployment low. However, in the 1990s

and 2000s the generous payment levels of early retirement and disability benefits were cut

back, and participation returned to levels comparable with other developed countries.20

Although the current participation rate of women in the Netherlands is now similar

to that of other developed OECD countries, there is still a sizeable and stable gap in the

number of hours worked (OECD, 2016). In 2014, women in the Netherlands worked in

employment, on average, for approximately 24 hours per week, while their counterparts

in other OECD countries worked 5 to 10 hours per week more. Indeed, in 2014, the share

of women working part-time in the Netherlands was 60%, by far the largest share in the

OECD (OECD, 2016).

1.4 Structure of the thesis

In this thesis, structural models on labor supply have a prominent role. We use several

discrete choice models (Van Soest, 1995) on labor supply to analyse several tax reforms

in the Netherlands. The main advantage of discrete choice models is their ability to cope

with budget constraints that are highly nonlinear and non-convex due to the tax and

benefit system. For that reason, discrete choice models are often used to evaluate ex-ante

labor supply effects of policy reforms.

Chapter 2 considers a basic labor supply model for the Dutch labor market, that was

developed at the Dutch Ministry of Social Affairs and Employment. Here, the static

micro simulation model MICROS was extended with behavioral responses. The extended

model enabled the simulation of the labor supply effects of labor market policies. Using

data from a cross-section of the Dutch Housing Survey 200521, the standard labor supply

model provides us with the following findings. First, we find (uncompensated) labor

supply elasticities to differ between subgroups. Labor supply elasticities are relatively

20Hours worked per week by employed men (36 hours per week in 2004) is also somewhat lower in the

Netherlands than in other developed OECD countries, but the difference is much less pronounced than for

women (OECD, 2016).
21In Dutch: Woononderzoek Nederland.
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low for men but relatively high for women. Furthermore, people with a lower education

and/or non-Western background have a relatively high labor supply elasticity. This is

mostly due to differences in participation rate among these subgroups. The response

at the extensive margin (i.e. participation) is more important than the response at the

intensive margin (i.e. hours worked per employed person). Second, the 2006–2009 reform

of EITC for working parents with a youngest child of up to 12 years of age has increased

their labor supply. Over the 2006–2009 period, the Dutch Government raised the level

and income dependency of this EITC. Finally, simulation results show that a pure flat

tax, with increasing income equality, and an income inequality-neutral (as measured by

the Gini coefficient) flat tax both decrease labor supply.

In Chapter 3, we consider a labor supply model that explicitly considers the use of

formal childcare.22 In the model, households simultaneously choose the number of

working hours, their leisure hours and the hours of childcare. We use data for 2006–2009

from the Labor Market Panel of Statistics Netherlands (Statistics Netherlands, 2012),

which has been enriched with information on childcare from the Dutch Tax Office. The

data set includes information on labor supply, use of formal childcare, as well as personal

and household characteristics. We estimate preferences separately for couples with a

youngest child 0–3 years of age and for couples with a youngest child of 4-11 years of

age. By explicitly modeling the choice of formal childcare, we can accurately estimate

the price elasticity of childcare and labor supply effects of changes in childcare subsidies.

Furthermore, this model allows us to compare the effectiveness of different policies

targeted at parents with young children. Indeed, government authorities employ various

tax instruments to stimulate labor force participation of parents with young children.

However, which instrument is most effective in stimulating the labor supply of working

parents is largely unknown. We compare the effectiveness of three policy instruments:

(1) childcare subsidies, (2) tax credits for secondary earners with young children and (3)

tax credits for primary and secondary earners. Our main findings are as follows. First,

our model predicts labor supply responses for fiscal reforms over the period 2005–2009

very much in line with the results from a difference-in-differences analysis on the same

reform. Second, we find that the most effective fiscal stimulus for working parents is a

tax credit targeted at secondary earners that rises with income. This provides incentives

both on the extensive (participation) and the intensive (hours per week) margin to a

group of workers that is relatively responsive on both margins. Third, we find that

childcare subsidies are less effective than tax credits for secondary earners, as

22At this time, I changed jobs from the Ministry of Social Affairs and Employment to CPB Netherlands

Bureau for Economic Policy Analysis.
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substitution of other types of care for formal care drives up public expenditures, though

childcare subsidies are still much more effective than tax credits that target both

primary and secondary earners, because primary earners are rather unresponsive to

financial incentives.

Next, Chapter 4 describes a structural model of labor supply that allows for involuntary

unemployment. Most labor supply models assume that people who want to work, will find

a job that suits their preferences in the long run. Hence, the standard labor supply

discrete choice model implicitly assumes that demand-side restrictions are not important.

This also applies to the models described in Chapters 2 and 3. However, demand-side

restrictions may be important and, if so, standard labor supply models may overestimate

the employment effects of tax reforms. Chapter 4 describes a structural model of labor

supply that allows for involuntary unemployment. Again, we use data for 2006–2009 from

the Labor Market Panel. We use information on job search behavior to distinguish between

voluntary and involuntary unemployment. Next, we compare the results with those from

the standard model without involuntary unemployment. Chapter 4 shows that demand-

side restrictions are, on average, limited, at least for the 2006–2009 period. Estimation

results show that the average labor supply elasticities are only slightly lower in the model

with involuntary unemployment than in the model without. An important explanation for

this result is the low share of involuntary unemployment in the 2006–2009 period. Policy

simulations confirm that the upward bias in the average labor supply responses is small

in the model without involuntary unemployment. Only for subgroups with a relatively

high risk at being involuntarily unemployed, such as lower educated people or immigrants,

we find a relatively large upward bias in the model without involuntary unemployment.

Hence, it is our conclusion that the standard labor supply model, without involuntary

unemployment, gives a good long-term prediction of the effects of tax reforms as long as

the share of involuntary unemployment is not too high.

Chapter 5 presents the CPB’s MICSIM model. This is the most comprehensive model,

where we distinguish a large number of household types covering most groups on the Dutch

labor market. MICSIM is the official CPB model to evaluate long-term employment effects

of labor market proposals by political parties, ministries and the Dutch Government.23

Our exceptionally large and rich administrative data set enables us to estimate preferences

for 15 subgroups separately. We distinguish between singles and couples and also between

households without children, with a youngest child of 0–3 years of age, 4–11 years of age,

23In November 2014, CPB officially presented its MICSIM model during a seminar at the Dutch Ministry

of Finance. A description of the model can be found online at http://www.cpb.nl/publicatie/presentatie-

simulating-income-tax-reforms-in-the-netherlands-with-micsim.
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12–17 years of age and adult children living at home. We find that the men in couples

have a much lower labor supply elasticity than the women, especially when they have

young children. Moreover, the cross elasticity of the women is non-negligible. The labor

supply elasticity is relatively high for single parents with young children but much lower

for single parents with older children and singles without children. The decision whether

or not to participate on the labor market is much more responsive to financial incentives

than the hours per week decision, although for women in couples with young children the

hours worked per week response is also relevant.

The working of the model is illustrated with a large number of policy simulations.

Because intensive margin responses are small, and cross-effects of the income of husbands

on the labor supply of their wives are non-negligible, the impact of marginal tax rates on

total hours worked of couples is limited. Changes in participation tax rates, for example

via changes in welfare benefits and income-dependent subsidies for families with children,

have larger effects on total hours worked, because people are more responsive at the

extensive margin. However, both reforms lead to a relatively strong increase in income

inequality. An in-work tax credit targeted more at lower incomes appears more effective

in increasing labor supply than an across-the-board in-work tax credit. For mothers with

young children, fiscal incentives to work are found to be relatively effective. Childcare

subsidies also provide an implicit incentive subsidy for mothers with young children to

work outside home, but these are expensive, from the government perspective, because

they encourage the use of formal childcare as a substitution for informal childcare. Finally,

we simulate major tax reforms, such as the transition towards a flat tax system, joint

taxation or a basic income system. Only the introduction of a flat tax slightly increases

labor supply, whereas a system of joint taxation or basic income strongly discourages labor

supply.

MICSIM was recently applied to evaluate the governments new Tax Plan for 2016

(Ministry of Finance, 2015b). More specifically, we used MICSIM to evaluate the labor

supply effects of the Tax Plan 2016.24 The aim of the Tax Plan was to create more

employment by reducing the tax burden on labor with 5 billion euros. Important policy

measures in the tax plan concerned a higher tax credit for all workers, a higher tax credit

for working parents and a higher child care subsidy. There has been much debate among

politicians and in the media about the employment effects of the new Tax Plan, which

came into effect on 1 January 2016. Our estimate with MICSIM is that labor supply

increases with 35,000 full-time equivalents (FTEs).

24See De Boer (2015a), De Boer (2015b), and De Boer (2015c).
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1.5 Common thread, distinctive differences and limitations

All of the models used in this thesis are structural discrete choice models on labor

supply, with some overlap between them. This section highlights the distinctive

differences between these models, and finishes with a discussion of certain limitations of

our structural approach to model labor supply responses.

Although there is some overlap between the models described in Chapter 2 and 5,

the Chapter 5 model contains four significant improvements. First, it uses much better

data. The model in Chapter 2 is estimated for four subgroups using cross-section data

for 2005, whereas the Chapter 5 model is a state-of-the-art MICSIM model that uses

an exceptionally large panel data set. This enables us to increase the number of sub-

groups considerably. We estimate the model for 15 subgroups, using more than 800,000

observations. Second, identification of behavioral responses is much stronger in the model

in Chapter 5. The panel data set contains data on a large reform in childcare subsidies

and in-work benefits for working parents in the sample period. This generates exogenous

variation in the budget constraints which strengthens the identification of our structural

parameters. In contrast, identification by the model in Chapter 2 only comes from cross-

sectional differences in financial incentives. Third, we use past reforms that took place

during our sample period to compare the predictions by the structural model in Chapter

5 with the results from a number of quasi-experimental studies on key past reforms.

Thus, our study contributes to a small but growing number of studies that evaluate the

performance of structural models by comparing simulated policy responses with the results

from quasi-experimental studies (Todd and Wolpin, 2006; Geyer et al., 2014; Hansen and

Liu, 2015). Finally, we explicitly model the demand for childcare (simultaneously with

labor supply) for households with young children (Chapter 5).

The models in Chapters 3 and 5 also show similarities but three major differences are

worth mentioning. To start with, the model in Chapter 3 is a subset of the model in

Chapter 5. Chapter 3 describes how we model the demand for formal childcare for couples

with a youngest child aged between 0 and 3 years (pre-school age) and couples with a

youngest child aged between 4 and 11 (primary school age). We extend this analysis in

Chapter 5 by also modeling childcare demand for single parents with a youngest child

aged between 0 to 3 and 4 to 11 years. Furthermore, the number of subgroups in the

model described in Chapter 5 is much larger. This enables us to compare our simulation

results, with those found in quasi-experimental studies, for more subgroups. By modeling

all relevant subgroups, as described in Chapter 5, we obtain a good representation of the

entire Dutch population. We then fully integrate the MICSIM model with MIMOSI, a

detailed tax-benefit calculator, to study a wide range of policy instruments, taking into
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account the budgetary effects of the behavioral responses to the reform. More specifically,

we simulate the effects of many policy reforms, ranging from several in-work tax credits to

counterfactual major tax reforms such as a flat tax rate, basic income and joint taxation.

Finally, we model unobserved heterogeneity differently in both chapters, by latent classes

(Chapter 3) and with a random parameters model (Chapter 5).

The use of the structural models described in the following chapters involve making

several crucial assumptions, which we need to address below. First, we use a Heckman

selection model (Heckman, 1979) to predict wages for non-workers. As exclusion

restrictions, we use the presence of young children in the participation equation. Here,

we follow the approach by Bargain et al. (2014) and Van Soest (1995). For couples, we

also use the education level of the partners as an exclusion restriction, similar to Blundell

et al. (2007). In all models described in the following chapters, wages and preferences are

then estimated by using a two-step procedure. We first estimate wages for non-workers

and use these hourly gross wages to calculate net income in our discrete choice set. In

the second step, we estimate the preferences by simulated maximum likelihood. An

alternative is to estimate wages and preferences jointly. Loeffler et al. (2014) provide a

nice overview of the different modeling assumptions in studies with structural labor

supply models, and they show that most studies use the two-step procedure.

Second, a strong limitation in our analysis is that we assume gross wages to be

exogenous. Hence, an individual’s hourly gross wage does not vary between the

alternatives. However, Loeffler et al. (2014) show that there is a strong correlation

between preferences and wages, and that part-time workers, on average, earn a lower

hourly gross wage than those who work full-time. This also weakens the validity of using

dummies for the presence of young children as exclusion restrictions in the participation

equation of the wage estimation. Loeffler et al. (2014) propose an estimation procedure

that allows the wage rate to depend on hours of work and income and leisure

preferences. Wages and preferences are then estimated jointly. However, we are not able

to estimate wages and preferences jointly, as the tax-benefit calculator MIMOSI has been

written in the SAS-language whereas we had to use Mata for the more complicated

econometric methodology, such as simulated maximum likelihood and latent classes.

Third, all models that are used in this thesis have a static framework. The model

described in Chapter 4, for instance, allows for involuntary unemployment by using a

double hurdle model. Here, we follow Bargain et al. (2010), Blundell et al. (1987) and

Hogan (2004). However, the fact that all these models have a static framework is a

limitation. An alternative way to model involuntary unemployment is using the search

and matching theory by Pissarides (2000), where the labor market is studied in a macro
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economic setting which allows for the dynamics of unemployment. Our static models

also ignore the life cycle and we do not model retirement decisions and the accumulation

of human capital. However, a number of studies show that accounting for these life

cycle effects can be important for the analysis of tax-benefit reforms, see Keane (2011).

Furthermore, Haan and Prowse (2013) use a dynamic discrete choice labor supply model

and show that state dependence is important. However, modeling discrete choice life cycle

models is very complex and is beyond the scope of this thesis. Furthermore, we do not have

the data available (e.g. on consumption and savings) to model these life cycle responses

to tax-benefit reforms.

Finally, all models described in the following chapters are so-called unitary models, in

which households maximise a household utility function as a single decision unit. This

approach is common in the literature on discrete choice labor supply models, e.g. see

Bargain et al. (2014), Blundell and Shephard (2012) and Van Soest (1995). A drawback

of the unitary model is that it implicitly assumes that the pooling hypothesis, which

states that the source of income within the household is irrelevant, holds. However, most

empirical studies reject the pooling hypothesis (Thomas, 1990; Schultz, 1990).

Alternatively, some studies use collective household labor supply models where both

partners have their own preferences. In these studies, individual labor supply is

determined in a bargaining process between household members. A priori, it is not clear

whether the behavioral responses would change significantly, and to which extent, if we

would use a collective household model instead of a unitary model. Vermeulen (2005)

compares the behavioral responses in the collective model with those in the unitary

model, using Dutch panel data on the 1995-2003 period. He finds that differences in

labor supply elasticities between both models are not statistically significant. Blundell

et al. (2007) also estimate a collective labor supply model and find an elasticity of 0.30

for women in couples which is in line with findings from other UK studies using unitary

models. In contrast, Beninger et al. (2006) and Myck et al. (2006) present evidence that

the representation of household behavior does matter for evaluating policy reforms.

Using a collective household model to evaluate the tax benefit reforms is an interesting,

but daunting task that did not fall within the scope of this study.
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2 For Better or for Worse: Tax Reform in the Netherlands

This Chapter is a version of the paper published in De Economist.

2.1 Introduction

An ageing population and the great recession impose challenges for the sustainability of

public finances. An important way to retain fiscal sustainability is to increase labor force

participation. Over the past decade, the Dutch Government proposed several reforms

on earned income tax credits (EITCs) in order to stimulate labor force participation. In

addition, there has been an ongoing discussion on the desirability of a flat tax rate in

the Netherlands. There is an extensive international literature on labor supply effects of

EITCs (Brewer et al., 2006; Eissa and Hoynes, 2004) but these studies do not compare

the relative effectiveness of EITCs targeted at several subgroups. It is important to know

which EITC is most promising in boosting employment. A flat tax has often been topic

of economic research as well (Aaberge et al., 2000; Fuest et al., 2008) but these studies do

not estimate labor supply responses for several subgroups separately. However, in order

to assess these reforms, it is crucial to have a thorough understanding of how several

subgroups respond to financial incentives.

We use a discrete choice model (Van Soest, 1995) for labor supply to analyze several

tax reforms in the Netherlands. The main advantage of discrete choice models is their

ability to cope with budget constraints that are highly nonlinear and non-convex due

to the tax and benefit system. For that reason, discrete choice models are often used to

evaluate ex-ante labor supply effects of policy measures.25 We use large, rich data from the

Netherlands Housing Research WOON for 2005 (In Dutch: Woononderzoek Nederland)

to estimate preferences over income and leisure for several subgroups, and to simulate tax

benefit reforms targeted at specific subgroups.

Our main findings are as follows. First, we find that labor supply elasticities differ

between subgroups. Labor supply elasticities are relatively low for men but relatively

high for women. Furthermore, individuals with a lower education and/or non-Western

background have a relatively high labor supply elasticity. This is mostly due to differences

in participation rate among these subgroups. The response at the extensive margin (i.e.

participation) is more important than the reponse at the intensive margin (i.e. hours per

employed). Second, the recent reform on EITC for working parents with a youngest child

up to 12 years of age increases labor supply. The Dutch Government raised the level,

and the income dependency, of this EITC in the period 2006-2009. Third, an EITC for

25Creedy et al. (2002) provide a nice technical survey of behavioral microsimulation.
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working parents is more effective in stimulating labor supply than an EITC for all workers

or an overall reduction of marginal tax rates. The reason for this is that an EITC for

working parents is targeted at secondary earners/single parents who are relatively elastic

with respect to labor supply. Finally, simulation results show that both a pure flat tax,

with increasing income equality, and an income inequality-neutral (as measured by the

Gini coefficient) flat tax decrease labor supply.

This paper contributes to the literature in the following ways. We use a rich, large

data set enabling us to estimate several subgroups separately. We have 34,183 individuals

in our data set and estimate utility functions separately for singles without children, single

parents, couples without children and couples with children.26 This makes our estimation

more flexible and precise. Many related studies focus on a single group (e.g. Blau and

Kahn, 2007) or pool subgroups due to the low number of observations (e.g. Bargain et al.,

2014). Estimation results show that labor supply elasticities differ among subgroups.

This level of detail enables us to perform highly accurate policy simulations. Another

contribution is that the labor supply model is based on a highly advanced tax benefit

calculator MICROS, which calculates households’ budget constraints very accurately.27

By contrast, most labor supply studies are based on tax benefit models with a more

simplified tax and social security system. An example is the study by Van Soest and Das

(2001). In MICROS, the tax and social security system is modeled in much more detail

enabling more accurate policy simulations. MICROS uses a detailed and comprehensive

gross / net module that takes pension contributions, social security contributions, tax

credits, wealth, health care insurance premiums, tax benefits of many tax deductions (for

instance mortgage interests, health care costs) and several means-tested benefits (such as

subsidies for rents and health care costs) into account. Hence, the budget constraint is

based on more detailed information on income than for instance the EU-SILC data set

which is used by Bargain et al. (2014). Finally, this study also has relevance for the current

policy debate in the Netherlands. Recently there was much debate, among politicians and

in the media, about the employment effects of the government’s new tax plan for 2016.

The aim of the tax plan is to create more employment by reducing the tax burden on

labor with 5 billion euros.28 Important policy measures in the tax plan are (1) a reduction

26Which corresponds to 20,641 households.
27A drawback of the analysis is that the estimation is on a cross-sectional data set which may raise

identification issues. A back-of-the-envelope calculation shows that our simulated labor supply effects of

the reform on EITCs for working parents are of the same magnitude as the results found by a difference-

in-difference study by Bettendorf et al. (2012) on the same reform.
28Available online (in Dutch) at:

https://www.rijksoverheid.nl/documenten/kamerstukken/2015/06/19/belastingherziening.
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in the marginal tax rates, (2) a higher EITC for all workers and (3) a higher EITC for

working parents. This paper compares the relative effectiveness of these policy measures

in stimulating labor supply, which can be helpful in evaluating the labor supply effects of

the Tax Plan.

The structure of the paper is as follows. Section 2.2 presents the underlying theory

of the labor supply model. Section 2.3 describes the dataset and Section 2.4 describes

the tax system in the Netherlands. Section 2.5 discusses estimation results and labor

supply elasticities. Labor supply effects of several tax reforms are presented in Section

2.6. Section 2.7 concludes. Additional information can be found in the appendices.

2.2 Structural model

This section sets out the structural labor supply model. The model does not only focus on

the decision of individuals to work more or less (intensive margin) but also on the decision

to participate or not (extensive margin). For non-working individuals we do not observe

wage rates in the sample and we have to estimate these wages. Appendix 2.A describes

the theory and estimation results of the wage estimation.

Starting point of the analysis is a households that maximizes utility with respect to

leisure and income, taking a budget constraint into account. The budget constraint is as

follows29:

y = ywork + ynon−work = wh+ ynon−work (2.1)

Income (y) equals the product of net wage (w) and labor supply (h) added to non-labor

income (ynon), such as income from wealth and family allowances. Here, the following time

restriction holds: h + l =80, where l represents hours of leisure per week.30 A household

chooses a combination of income (y) and leisure (l) that maximizes utility. We use the

following log quadratic utility function, where income and leisure are in natural logarithms:

U(y, ls) = u(y, ls) + ε

= α1ln
2(y) + α2ln

2(ls) + α3ln(y)ln(ls) + α4ln(y) + (α5 + βX + µ)ln(ls)

+ (α6 + γX)fcs + ε (2.2)

with s = {male, female}. Total utility, U(y, l), consists of a deterministic term, u(y, l),

and an error term (ε) drawn from an extreme value distribution (McFadden, 1978). An

29The gross wage is considered fixed throughout the analysis, which is a common assumption in discrete

choice labor supply models. See for instance Creedy and Kalb (2005).
30Experimentation with other time endowments hardly affected the results.
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advantage of the log quadratic utility function is its flexibility.31

The utility function contains terms for income and leisure and several interaction terms.

We allow the preference for leisure to vary over observable characteristicsX like age and the

presence of (young) children. We include a quadratic term for age since we expect that the

relationship between age and the preference for leisure is not constant. The utility function

also includes fixed costs of work (fcs), for men and women separately. We include fixed

costs of work as indicator variables32 and interact them with observable characteristics

(X) such as education, ethnicity and region. The fixed costs specification provides us with

a better prediction of the labor supply distribution (Euwals and Van Soest, 1999). Finally,

the utility function takes unobserved heterogeneity (µ) with respect to the preference of

leisure into account.

An individual chooses from a discrete choice set L ∈ {L = 1, ...J}. Individuals choose

from 6 labor supply options (0, 8, 16, 24, 32 or 40 hours of work)33 and individual i prefers

labor supply option k if utility in k is higher than the utility of all other alternatives:

pki = P (Uki > Uji) = P (uki − uji > εji − εki) (2.3)

i =1,. . . N individuals, j =1,. . . J alternatives and k =1,. . . J alternatives (k 6= j). The

error terms (ε) follow an extreme value distribution. McFadden (1974) shows that in this

case the probability for alternative k to be chosen, pki , for individual i equals:

pki = P (Uki > Uji) = exp(Uki)/
J∑

j=1

exp(Uji) (2.4)

The additional random term µ for unobserved heterogeneity in equation (2)

complicates the estimation. In addition, we estimate wages for non-workers in our

sample (see Appendix 2.A) and take R draws from the wage distribution. The likelihood

function has no closed form solution and therefore we use simulated maximum likelihood.

For each draw of the random term µ we calculate the likelihood and then take the

average of the likelihood over R draws.34 The following likelihood is then maximized:

L =
N∏
i=1

1

R

R∑
r=1

exp(U r
ki

)/
J∑

j=1

exp(U r
ji)

 (2.5)

31Sensitivity analysis shows that the choice of the functional form hardly affects the results (see

Appendix 2.E).
32Which equal zero for the non-working alternative and one for all the working alternatives.
33Discretized as 0=[0,5), 8=[5,13), 16=[13,21), 24=[21,28), 32=[28,35), 40=[35,∞).
34The simulated maximum likelihood (SML) estimator is consistent if N (number of individuals) and

R (number of draws) tends to infinity. Moreover, if
√
N/R→ 0 then the SML estimator is asymptotically

equivalent to the ML estimator (see Cameron and Trivedi, 2005).
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We use Halton sequences to draw the random terms. Halton draws provide better coverage

of the distribution than pseudo-random draws for finite samples (Train, 2003).35

2.3 Data

We use data from the Netherlands Housing Research WOON (In Dutch: Woononderzoek

Nederland) for 2005. WOON is a large representative Dutch housing survey.36 Our data

set is supplemented with administrative income data from the Dutch Tax Office. The

survey contains approximately 65,000 households. Besides general information such as

age, education, ethnicity, presence of children and the number of working hours, gross

income of all household members is known as well. Furthermore, gross income is known

for different sources of income, such as wages, profits and various benefits (including social

assistance, unemployment benefits, disability benefits and pensions). In addition, the

survey also contains information about wealth, rent, mortgages, health care expenditures

and several tax deductions (including medical expenses and interest paid on mortgages).

We include individuals between 23 and 60 years of age. Self-employed individuals and

their partners are excluded from our sample since their number of working hours is

unknown. Gross income is observed in the sample and hourly wages of workers are

calculated by dividing gross annual labor income and working hours per week. We also

exclude individuals with multiple sources of income (for example wages and profits) since

their budget constraint is too complex. Non-working individuals are included in the

sample, but only if they receive social assistance or have no income. Individuals with

unemployment benefits are not included in the sample and we implicitly assume that

they are constrained in their labor supply choice.37 Finally, disabled individuals are also

excluded.38

Appendix 2.B presents descriptive statistics for the subgroups we consider. Here,

Table 2.A.3 shows descriptive statistics for singles without children and single parents. We

see that non-employed singles are relatively low educated (65.9%), whereas the share of

employed singles with a low education is much lower (33.7%). Furthermore, non-employed

35Haan and Uhlendorf (2006) provide a good description of Stata routines for simulated maximum

likelihood and Halton draws.
36The Netherlands Housing Research is a survey that includes information on housing conditions of

households, including housing costs.
37Here we follow Bargain et al. (2014). Furthermore, De Boer (2015) shows that the role of involuntary

unemployment is limited in the Netherlands in the period 2006-2009.
38The reason for this is that part of the disabled individuals is permanently disabled, with no prospect

of recovery, and it is not possible to distinguish between permanently or temporarily disabled individuals

in our sample.
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Table 2.1: Taxation of labor income, 2005

Start End Marginal tax rate

First tax bracket 0 16,893 34.40%

Second tax bracket 16,893 30,357 41.95%

Third tax bracket 30,357 51,762 42%

Fourth tax bracket 51,762 - 52%

Table 2.2: Tax credits 2005

2005

General tax credit 1,894

EITC all workers 1,287 / 11.9%

EITC single parents 1,401 / 4.3%

EITC primary earners with children 228

EITC secondary earners with children/single parents 617 (228+389)

singles are more likely to have a non-Western background (28.9%) than employed singles

(8.4%). A similar pattern arises for single parents. Finally, the participation rate of single

parents is relatively low (58.0%) compared to singles without children (83.2%).

Table 2.A.4 shows descriptive statistics for couples without children. As expected,

most men participate on the labor market (95.2%) and the average number of working

hours is high (36.9 hours per week). Again we see that lower educated individuals and

non-Western immigrants are less likely to participate on the labor market. Table 2.A.4

shows that the average number of working hours is lower for women with children (15.7

hours per week in Table 2.A.5) than for women without children (22.5 hours per week in

Table 2.A.4). In the Netherlands, the average participation rate of women is relatively

high compared to other OECD countries (OECD, 2013). However, employed women work

5 to 10 hours per week less on average compared to other OECD countries (OECD, 2013).

2.4 Institutional setting

Labor income is taxed progressively at the individual level in the Netherlands. Table 2.1

shows marginal tax rates in 2005. Marginal tax rates increase as taxable personal labor

income increases. The marginal tax rate is 34.4% in the first tax bracket (0 - 16,893 euros)

and rises to 52% in the fourth bracket (>51,672 euros).

The Dutch tax system contains several tax credits and Table 2.2 illustrates the most

important tax credits. Non-working individuals and employees in the Netherlands are
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entitled to a general tax credit of 1,894 euros.39 Individuals not paying taxes can transfer

this general tax credit to their spouses.40

The Dutch tax system contains four important EITCs for employees in 2005. First,

an EITC for all workers (irrespective of the presence of young children).41 The level of

this EITC rises with income at a (phase-in) rate of 11.9%, until the maximum of 1,287

euros is reached. Second, an EITC for working single parents with a youngest child of

up to 16 years.42 This EITC rises with personal income at a (phase-in) rate of 4.3% and

the maximum EITC equals 1,401 euros in 2005. Third, primary earners with a youngest

child of up to 12 years earn a fixed EITC of 228 euros.43 Fourth, secondary earners

and single parents with a youngest child of up to 12 years receive a fixed EITC of 617

euros.44 In order to receive the EITC for primary earners and the EITC for secondary

earners/single parents, personal income must exceed an income threshold 4,368 euros.

The Dutch Government raised the budget of the EITC for secondary earners by 0.5 billion

euros over the period 2006-2009, in order to increase labor force participation of secondary

earners and single parents.

The social security system is complex in the Netherlands. The tax benefit model

MICROS not only calculates taxes and tax credits, but takes pension contributions,

social security contributions, income from wealth, and health care insurance premiums

into account as well. In addition MICROS determines tax benefits of various tax

deductions, like mortgage interests and health care costs, and adds these tax benefits to

net income. Finally, MICROS calculates various means-tested benefits such as subsidies

for rents. By taking all relevant elements of the Dutch tax system into account, MICROS

calculates budget constraints very accurately. The recent study by Bargain et al. (2014)

uses the tax benefit model EUROMOD to calculate the budget constraints. Although

EUROMOD simulates quite a detailed tax and benefit system for the Netherlands, it

misses important information.45 First, EUROMOD ignores non-take-up of several

benefits, such as rent allowance. Consequently, EUROMOD overestimates the number of

recipients of rent allowance. Second, EUROMOD misses several tax deductions at the

individual level, such as health care costs, study costs and gifts to charities.

39in Dutch: Algemene heffingskorting.
40In 2009 the transferability of the general tax credit is stepwise reduced until transferability is

completely abandoned in 2024.
41in Dutch: Arbeidskorting.
42In Dutch: Alleenstaande ouderkorting.
43In Dutch: Combinatiekorting.
44In Dutch: Aanvullende combinatiekorting.
45An extensive country report for the Netherlands is available at:

https://www.euromod.ac.uk/using-euromod/country-reports.
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Figure 2.1: Budget constraint single parent [with a child younger than 12 years, gross

wage 16 euros per hour]
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Source: Own calculation with MICROS.

Figure 2.1 shows the non-linear budget constraint for a single parent with an hourly

gross wage of approximately 16 euros. The presence of a child younger than 12 years

implies that the single parent receives the EITC (for all workers), the EITC for single

parents and the EITC for secondary earners/single parents.

2.5 Estimation results

2.5.1 Singles

We estimate preferences separately for singles without children and single parents. Table

2.A.6 in Appendix 2.C gives the estimated parameters for these subgroups. The number

of observations is 5,766 for singles without children and 1,333 for single parents.

Estimation results show that the standard deviation of the Halton draws (σ) for

unobserved heterogeneity is not significant and close to zero for both subgroups.

Therefore, we restrict its value to zero in the estimation. Young singles and single

parents have a higher preference for work since marginal utility of leisure, with respect to

age, is negative. This relationship is reversed for older singles and the quadratic term
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starts to dominate at an age of 32 years.46 For single parents, the quadratic term already

dominates at an age of 19 years. Females and/or single parents with a youngest child

(0-3 years of age) have a higher preference for leisure.

The fixed costs specification contains a constant term and some interaction terms. The

constant term of the fixed costs specification is negative and significantly different from

zero, which means that there is some disutility from work, such as traveling costs, search

costs or childcare costs.47 Singles and single parents, with a lower education and/or a non-

Western background, have higher fixed costs of participation. We also include a dummy

for the Western region, which is characterized by relatively high economic activity, in the

fixed costs specification. The coefficient is positive and significant for single parents.48

An important consideration in our labor supply model is that the quadratic utility

function is not automatically quasi-concave for all values of income (y). This is not a

problem as long as the utility function is quasi-concave for the observed combinations

of income and leisure in the sample. This condition is fulfilled for all singles and single

parents in the sample. We do not observe any households with negative marginal utility

of income in the preferred alternative.

Appendix 2.D shows that the model predicts the labor supply distribution well. We

simulate labor supply elasticities by increasing gross wages by 10%. Table 2.3 gives

elasticities for singles and single parents with the standard errors between parentheses.

The (uncompensated or Marshallian) labor supply elasticity is 0.19 for singles without

children which means that singles increase their labor supply by 0.19 percent as gross

wages increase by 1 percent. Single parents are relatively elastic with respect to labor

supply: 0.27. The extensive margin is the increase in the participation rate whereas the

intensive margin refers to change in hours worked by the employed. Table 2.3 shows that

the extensive margin is more important here.

2.5.2 Couples

Table 2.A.7 in Appendix 2.C contains the parameters of the utility function for couples.

We split the couples into groups without children (5,562 households) and with children

(7,980 households). Here, we also include a third order term for leisure to improve the fit of

the model in terms of predicting the labor supply distribution. Table 2.A.7 illustrates that

leisure is a normal good for men and women since the coefficients of the interaction terms of

leisure with income are positive. Marginal utility of income is positive for all households

46Since exp(4.419/(2 ∗ 5.382)) ∗ 21 = 32.
47Childcare costs are not observed in our data set.
48The dummy is not significant for singles without children and therefore excluded from the regression.
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Table 2.3: Labor supply elasticities singlesa

Singles Single parents

Labor supply 0.19 0.27

(0.02) (0.07)

- Extensive margin 0.18 0.26

(0.02) (0.06)

- Intensive margin 0.01 0.01

(0.01) (0.02)

a Bootstrapped standard errors in parentheses (200 draws).

at the observed labor supply choices. We see that younger individuals have a higher

preference for work (i.e. marginal utility of leisure negative) whereas older individuals have

a higher preference for leisure (i.e. marginal utility of leisure positive).49 The presence of

young children (0-4 years and 4-11 years) raises the preference for leisure.50

We estimate fixed costs of work separately for men and women. The fixed costs

specification contains a constant term and interaction terms with education, ethnicity and

a dummy for the Western region.51 Fixed costs are higher for men and women with a

lower education and/or non-Western background. Women living in the Western region of

the Netherlands have lower fixed costs of work. Finally, the estimated standard deviation

of the random terms for leisure are highly significant for men (σ1) but not for women in

couples (σ2). We therefore restrict the standard deviation at zero in the estimation for

women.

Table 2.4 shows elasticities with the standard errors in parentheses. Elasticities for men

are low. Elasticities for women are much higher: 0.39 for women without children and

0.51 for women with children. Furthermore, cross elasticities are negative and substantial

for women in couples.

Appendix 2.E shows that the results are robust with respect to the functional form of

the utility function. Elasticities for singles, single parents and men and women in couples

are similar whether we use a log linear, quadratic or log quadratic utility function. We have

also experimented with the number of discrete choices and this hardly affects the results.

49Where the tipping point for men and women without children is at an age of approximately 40

years and 41 years respectively. For couples with children, the quadratic terms dominates at an age of

approximately 35 years for men and 36 for women.
50The reference category is a dummy with the youngest child aged 12 years or older.
51Fixed costs do not differ significantly for lower and higher educated men without children, so we

dropped this interaction term in the fixed costs specification for men without children. The same holds

for the interaction term of the Western region in the fixed costs specification for men.
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Table 2.4: Wage elasticities couplesa

Couples without children Couples with children

Wage elasticity men (+1%)

Labor supply men 0.07 0.11

(0.01) (0.01)

- Extensive margin 0.02 0.09

(0.01) (0.01)

- Intensive margin 0.05 0.02

(0.00) (0.01)

Labor supply women -0.06 -0.10

(0.02) (0.02)

Wage elasticity women (+1%)

Labor supply women 0.39 0.51

(0.02) (0.02)

- Extensive margin 0.26 0.32

(0.02) (0.01)

- Intensive margin 0.12 0.19

(0.01) (0.01)

Labor supply men -0.02 -0.03

(0.01) (0.01)

a Bootstrapped standard errors in parentheses (200 draws).

Estimating nested models, with less interaction terms in the fixed costs specification or

less interactions terms with leisure, does result in higher elasticities for single parents and

women in couples. However, likelihood ratio tests show that the models in Tables 2.A.6

and 2.A.7 are preferred over these alternative models. The same holds for the richest fixed

costs specification, where we also include interaction terms for age and the presence of

children (not significant). Finally, Appendix 2.E shows that calibrating the error terms

(Creedy and Kalb, 2005) yields similar elasticities. Utility consists of a deterministic

term and a random term. Calibration means that we draw these random terms from a

distribution and only accept those draws for which the observed outcome has the highest

utility.

2.5.3 Elasticities for subgroups

It is crucial to have a thorough understanding of how subgroups respond to financial

incentives for an optimal design of the tax benefit system. In the Netherlands for

instance, several EITCs are targeted at specific subgroups (see also Section 4). We

construct subgroups based on characteristics like age, education and ethnicity and then
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simulate elasticities for these subgroups. These subgroups are expected to respond

differently to financial incentives (Bargain et al., 2014). Table 2.5 gives labor supply

elasticities by subgroups in our sample. Individuals with a lower education and/or

non-Western background have relatively high labor supply elasticities compared to

individuals with a higher education and Western background. These differences are

primarily driven by differences in participation rates. Differentation based on the age of

the youngest child and the individuals’ age gives mixed results. Single parents with

preschool children (0-3 years of age) are relatively elastic with respect to labor supply

and labor supply elasticities fall as the youngest child gets older. However, we do not

find such a pattern for women in couples with children. Labor supply elasticities for

women with younger children are similar to those for women with older children. Finally,

older singles and women in couples without children respond more strongly to an

increase in gross wages than their younger counterparts. For single parents the opposite

holds. Single parents younger than 40 years of age have a relatively high labor supply

elasticity compared to older single parents.

2.5.4 Comparison with literature

We find that elasticities are low for men in couples but considerably higher for women in

couples, in particular when young children are present. Elasticities of singles and single

parents are in between. Our simulated elasticities are in line with related studies. However,

most studies focus only on couples while this study also estimates behavioral responses of

singles and single parents. The recent study by Bargain et al. (2014) estimates elasticities

for singles, but they have to pool singles and single parents due to the low number of

observations.

Studies by Van Soest and Das (2001) and Nelissen et al. (2005) estimate labor supply

elasticities for cohabiting/married women in the Netherlands. Both studies find

somewhat bigger elasticities for women in couples. However, they use older data in

which the participation rate was relatively high. Participation rates have increased over

time and labor supply elasticities fell. Blau and Kahn (2007) show that labor supply

elasticities for women (in couples) fell from 0.8 in 1980 to 0.4 in 2000. Heim (2007) finds

a similar result. Finally, Bargain et al. (2014) estimate elasticities for several European

countries and the US. They estimate a relatively high elasticity for women in couples

(0.2-0.6 across countries), whereas elasticities for men in couples are rather low

(0.05-0.15 across countries). They show that countries with a relatively high

participation rate have relatively low labor supply elasticities.

We also find that the extensive margin is more important than the intensive margin
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Table 2.5: Labor supply elasticities subgroupsa

Singles Single parents Couples without children Couples with children

Men Women Men Women

Total 0.19 0.27 0.07 0.39 0.11 0.51

(0.02) (0.07) (0.01) (0.02) (0.01) (0.02)

Education

Lower education 0.33 0.40 0.08 0.57 0.15 0.61

(0.03) (0.10) (0.01) (0.04) (0.01) (0.03)

Higher education 0.12 0.19 0.07 0.31 0.09 0.46

(0.01) (0.05) (0.01) (0.02) (0.01) (0.02)

Ethnicity

Non-Western immigrant 0.47 0.48 0.14 0.50 0.31 0.72

(0.04) (0.12) (0.03) (0.04) (0.03) (0.04)

Native/Western immigrant 0.16 0.23 0.07 0.38 0.09 0.49

(0.02) (0.06) (0.01) (0.02) (0.01) (0.02)

Presence of children

Child 0-3 yrs - 0.43 - - 0.12 0.49

(0.10) (0.01) (0.02)

Child 4-11 yrs - 0.30 - - 0.12 0.55

(0.08) (0.01) (0.02)

Child 12-17 yrs - 0.22 - - 0.10 0.48

(0.05) (0.01) (0.02)

Age

<40 yrs 0.15 0.37 0.07 0.21 0.11 0.51

(0.02) (0.09) (0.01) (0.01) (0.01) (0.02)

>=40 yrs 0.25 0.21 0.07 0.65 0.11 0.51

(0.03) (0.05) (0.01) (0.04) (0.01) (0.02)

a Bootstrapped standard errors in brackets (200 draws).

for women in couples and this is in line with other studies (Bargain et al., 2014). Cross

elasticities are negative and substantial for women in couples. The same result is found

by Bloemen (2010b,a).

2.6 Policy simulations

This section presents the results of several policy simulations. Section 6.1 shows labor

supply effects of two recent reforms on tax credits in the Netherlands. Next, Section 6.2

considers the effectiveness of several policies to increase labor force participation. Finally,

Section 6.3 shows labor supply effects of a possible introduction of a flat tax system in the

Netherlands.
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2.6.1 Recent reforms of tax credits

Over the past decade, the Dutch Government took several measures in order to increase

labor force participation. We simulate two reforms that have occurred in the Netherlands

over the past decade. The first reform is the reform of the EITC for working parents (in

Dutch: Inkomensafhankelijke Combinatiekorting). Working parents with a youngest child

of up to 12 years of age, are entitled to this EITC. The Dutch Government raised the budget

for this EITC over the period 2006-2009. Here, the level and income dependency of the

EITC has been raised and the EITC is targeted only on secondary earners/single parents.

Primary earners do not receive this EITC in 2009.52 Figure 2.2 shows the structure of the

EITC in 2005 and 2009, where personal taxable income is located on the horizontal axis

and the vertical axis shows the level of the EITC. Starting from an individual income of

4,368 euros, the EITC increases with a rate of 3.8% until the maximum of 1,722 euros is

reached.53 Calculations with MICROS show that the public expenditures on the EITC is

approximately 1.1 billion euros.54 Approximately 1 out of 7 million working individuals

receive the EITC for working parents.

The second large reform is the removal of the transferability of the general tax credit

(in Dutch: Beperking overdraagbaarheid algemene heffingskorting). Individuals receive a

general tax credit of 1,894 euros in 2005. Non-working individuals, or secondary earners

who do not pay enough taxes, can transfer this tax credit to their partners. The

transferability of the general tax credit reduces the financial incentive for non-working

partners to supply labor. In order to stimulate labor force participation, the Dutch

Government restricted this transferability of the general tax credit in 2007 (Coalition

Agreement, 2007). At first in 2009, the transferability was only reduced for individuals

born after 1971 and without young children (0-6 years old). In 2012, the Dutch

Government reduced the transferability of the general tax credit for a broader group by

lowering the age criterion (from 1971 to 1963) and abolishing the exemption for

individuals with young children. The transferability of the tax credit is reduced in yearly

steps in order to smooth negative income effects. The structural situation in which

transferability is completely abandoned is reached in 2024. In that case, individuals can

only cash the individual tax credit if they pay enough taxes.

A budgetary calculation with MICROS shows that the total budget of the

52In 2005, the EITC is a fixed amount of 228 euros for primary earners and 617 euros for secondary

earners/single parents.
53Deflated to 2005 prices.
54MICROS is highly representative for the Dutch population and budgetary calculations are in line with

official statistics by the Dutch Ministry of Finance and Statistics Netherlands.
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Figure 2.2: EITC working parents
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transferability of the general tax credit is 1.9 billion euros in 2005. Approximately 1.2

million couples (out of 4.1 million couples) transfer the general tax credit to their

partner. A complicating factor here is that the level of social assistance is linked to the

net minimum wage, which in turn takes the general tax credit into account. In fact, the

general tax credit is included twice in the net minimum wage since, under the old

system, this tax credit can be transferred to a partner. In order to prevent inequality

between working individuals (with only 1 general tax credit in the structural situation)

and recipients of social assistance (still with 2 general tax credits in the structural

situation), the Dutch Coalition decided to reduce the extra general tax credit in net

minimum wage in yearly steps as well. For couples, net income of social assistance falls

by 1,894 euros (in 2005 prices) in the structural situation. Single parents receive 90% of

the net minimum wage, whereas singles without children only receive 70% of net

minimum wage. Consequently, social assistance’s net income falls by 1,705 and 1,326

euros for single parents and singles without children respectively. MICROS estimates

that the Dutch Government saves 0.5 billion euros on social assistance’s budget in the

structural situation, deflated to 2005 prices.

Table 2.6 shows the labor supply effects of both reforms. We present labor supply

effects as percentage changes in working hours. Column (1) shows the effect of the EITC

for working parents. Singles and couples without children are unaffected by this EITC
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reform. Single parents increase their labor supply with 1.3% on average, whereas women in

couples increase their labor supply by 3.2%. The reason for this relatively large response is

that a large majority of secondary earners are women. Most Dutch women work part time

(see Figures 2.A.4 and 2.A.6 in Appendix 2.D). Policy simulation shows that the extensive

margin is the main driving force behind the increase in the labor supply of women. The

bottom part of Table 2.6 shows that total labor supply increases by 0.5% (15,300 FTEs).

Column (2) in Table 2.6 shows the labor supply effects of the removal of the

transferability of the general tax credit, under the assumption that the level of social

assistance remains fixed. Only couples are affected by this reform. Table 2.6 shows that

men in couples hardly adjust their labor supply, which is consistent with having a low

labor supply elasticity. More importantly, most men work full time and pay enough

taxes to cash the general tax credit themselves. Labor supply for women in couples

without and with children increases by 3.4% and 5.7%, respectively. Again we see that

the extensive margin is important here. The intensive margin is negative on average

which is due to a composition effect. Women who enter the labor force prefer small part

time jobs, pulling down the average number of working hours. Total labor supply

increases by 1.2% (36,300 FTEs).

As stated earlier, the Dutch Government decided to remove the transferability of the

general tax credit in the net minimum wage as well. This lowers the level of social

assistance and strongly increases the financial incentive to supply labor. The final

column in Table 2.6 shows that the extensive margin increases labor supply further, as

expected. The increase in labor supply is relatively strong for singles. For couples, labor

supply effects are only slightly higher compared to the scenario in which the level of

social assistance is fixed. This is intuitively appealing since the number of singles with

social assistance is relatively high compared to couples: 75% of households in the sample

with social assistance are single. Overall, labor supply increases with 3.0% (91,500

FTEs).

The reform on the EITC for working parents costs 1.1 billion euros ex-ante. Ex-post

budgetary simulations show that the increase in labor supply due to the EITC, raises

tax revenues by 0.2 billion euros. Hence, the EITC costs 1.1 billion euros ex-ante but

only 0.9 billion euros ex-post. Elimination of the transferability of the general tax credit

results 0.3 billion euros in additional tax revenues, thereby increasing the ex-ante revenue

of 1.9 billion to 2.2 billion euros. By lowering the level of social assistance as well, the

government receives an additional 0.7 billion euros on tax revenues.
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Table 2.6: Labor supply effects reforms tax credits 2006-2009

EITC working parentsa Transferability of general tax credit

SA fixedb SA lowerc

(1) (2) (3)

percentage changesd

Singles without children - - 4.8

- Extensive margin - - 4.8

- Intensive margin - - -0.1

Single parents 1.3 - 9.9

- Extensive margin 0.9 - 10.3

- Intensive margin 0.3 - -0.3

Couples without children

Men - 0.5 0.7

- Extensive margin - 0.5 0.8

- Intensive margin - 0.0 -0.1

Women - 3.4 3.8

- Extensive margin - 4.1 4.5

- Intensive margin - -0.6 -0.7

Couples with children

Men 0.3 0.1 0.8

- Extensive margin 0.4 0.2 0.9

- Intensive margin -0.1 -0.1 -0.1

Women 3.2 5.7 6.4

- Extensive margin 2.6 6.0 6.7

- Intensive margin 0.6 -0.3 -0.3

Total effect (in %) 0.5 1.2 3.0

Total effect in FTEs 15,300 38,300 91,500

a The EITC is a fixed amount of 617 euros in the baseline scenario. In the reform, the EITC

rises with income at a rate of 3.8% until the maximum of 1,722 euros is reached.
b We simulate the structural situation in which the transferability of the general tax credit

(1,894 euros) is completely abandoned. We keep the level of social assistance fixed.
c We simulate the structural situation in which the transferability of the general tax credit

(1,894 euros) is completely abandoned and the level of social assistance falls.
d Including zero values for non-participation.
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2.6.2 Effectiveness policies to promote labor force participation

As in many OECD countries, the tax system in the Netherlands contains many policy

schemes that aim to increase labor force participation. However, which policy is most

effective in stimulating labor supply is largely unknown. We simulate three potential

reforms to study their effectiveness. We simulate an ex-ante increase in 0.5 billion euros

in each of these scenarios. We study the following scenario’s:

(1) An increase in the EITC for working parents from 1,722 euros to 2,500 euros. The

phase-in rate increases from 3.8% to 9.5%.

(2) An increase in the EITC for all workers from 1,287 euros to 1,387 euros. The phase-in

rate increases from 11.9% to 12.8%.

(3) An overall reduction in marginal tax rates. We lower marginal tax rates in all tax

brackets by 0.2% points.

The EITC for working parents focuses on the smallest group because only secondary

earners and single parents, with a youngest child of up to 12 years, receive this EITC. The

more general EITC for all employed individuals focuses on a much larger group. Primary

earners also receive this EITC and the same holds for secondary earners and single parents

without children. Finally, the scenario in which we lower marginal income tax rates

affects the broadest group. Here, all individuals with an income source (e.g. employees,

individuals with unemployment/disability benefits and pensioners) are affected.

Table 2.7 shows that the EITC for working parents is more effective in stimulating

labor supply than a more general EITC for all workers. Overall, labor supply increases

by 0.4% which equals approximately 11,300 FTEs. The reason for this is that the EITC

for working parents is targeted at secondary earners (mostly women in couples) and single

parents who are relatively elastic with respect to labor supply. By contrast, the EITC for

all workers is also targeted at primary earners who are relatively inelastic with respect to

labor supply. The EITC for all workers (4,000 FTEs) is more effective than an overall

reduction in marginal tax rates (2,200 FTEs). The increase in the EITC is fully targeted

at employees whereas pensioners also partly benefit from a generic decrease in marginal

tax rates.

2.6.3 Labor supply effects of a flat tax rate in the Netherlands

The discussion about a flat tax already started by Hall and Rabushka (1986) and has been

running for many years. Nowadays there are several countries with a flat tax, mainly in

Eastern Europe. Examples are Latvia, Lithuania, Russia and Ukraine. Recently, Bulgaria

(in 2008) and Hungary (in 2011) introduced a flat tax while in other countries, such as
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Table 2.7: Effectiveness policies to stimulate labor participation

EITC working parentsa EITC all workersb Marginal tax ratesc

(1) (2) (3)

percentage changesd

Singles without children - 0.2 0.1

- Extensive margin - 0.2 0.1

- Intensive margin - 0.0 0.0

Single parents 0.7 0.1 0.1

- Extensive margin 0.4 0.1 0.1

- Intensive margin 0.2 0.0 0.0

Couples without children

Men - 0.0 0.0

- Extensive margin - 0.0 0.0

- Intensive margin - 0.0 0.0

Women - 0.3 0.1

- Extensive margin - 0.2 0.1

- Intensive margin - 0.1 0.0

Couples with children

Men 0.2 0.1 0.0

- Extensive margin 0.2 0.1 0.0

- Intensive margin 0.0 0.0 0.0

Women 2.4 0.3 0.1

- Extensive margin 1.3 0.2 0.1

- Intensive margin 1.1 0.1 0.1

Total effect (in %) 0.4 0.1 0.1

Total effect in FTEs 11,300 4,000 2,200

a An increase in the EITC for working parents from 1,722 euros to 2,500 euros. The phase-in rate

increases from 3.8% to 9.5%.
b An increase in the EITC for all workers from 1,287 euros to 1,387 euros. The phase-in rate increases

from 11.9% to 12.8%.
c We lower marginal tax rates in all tax brackets by 0.2% points.
d Including zero values for non-participation.

the Czech Republic and Poland, the discussion of the desirability of introducing a flat

tax is on the political agenda. In the Netherlands, there is an ongoing discussion on the
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desirability of a flat tax system as well.55 In 2005, the right wing liberals (VVD) proposed

a flat tax system in their election program, and more recently, the Christian Democrats

(CDA) included a flat tax in their program for the elections in 2012.

There are several flat tax scenarios possible, ranging from a flat tax that increases

income inequality, to a more ’social’ flat tax that keeps income inequality constant. We

simulate both scenarios. First, we simulate a flat tax rate of 38.3%, which is found to

keep the government budget balanced ex-ante. Second, we simulate an income inequality-

neutral (as measured by the Gini coefficient) flat tax of 44.0% where we use the additional

tax receipts to compensate low income households. All individuals, who pay income tax

in the current system, receive a fixed tax credit (1,300 euros) in order to compensate them

for the higher marginal tax rate.

Table 2.8 shows the labor supply effects of a flat tax of 38.3% in the Netherlands.

Labor supply of singles, with or without children, decreases. For men in couples, the

effect is small and close to zero. The largest effect is found for women in couples. Overall,

labor supply decreases by 0.4% (11,100 FTEs). Income inequality, as measured by the

Gini coefficient, increases by 6.8%.

Men in couples hardly adjust their labor supply. Most men are primary earners and

work full time. The effects are much stronger for singles, single parents and women in

couples. The decline in labor supply is highest for women in couples. Women without

children work 1% less, while labor supply of women with children falls by 1.4%. Here,

the response at the extensive margin is more important than the response at the intensive

margin. Many women work part-time and earn a relatively low income. Consequently,

many women in couples now face a higher tax rate and stop working. The marginal tax

rate for these individuals is higher with the flat tax (38.3%) than in the current situation

(34.4%). The same holds for singles and single parents. However, there is an opposite

effect on the intensive margin for most groups.56 Employees with a relatively high income,

currently paying taxes in the second tax bracket (41.95%) or higher, now face a lower

marginal tax rate. Consequently, they increase the number of working hours.

The second column of Table 2.8 shows the effects of the flat tax which keeps income

inequality constant. Labor supply falls for all groups. Singles without children work 1.4%

less and now we also see a large negative effect at the intensive margin (-0.9%). The

marginal tax rate is much higher now (44.0%) than in the first scenario with the flat tax

(38.3%). Indeed, the marginal tax rate is even higher than the current marginal rate in

55See for instance Council of Economic Advisors (2005), Gradus (2009) and Gradus et al. (2012).
56The only exception here are single parents for which the effect at the intensive margin is negative

(-0.1%).
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Table 2.8: Labor supply effects of a flat tax

Flat tax I Flat tax II

(Increasing income inequality) (Income inequality-neutral)

(1) (2)

Singles without children -0.5 -1.4

- Extensive margin -0.6 -0.4

- Intensive margin 0.2 -0.9

Single parents -0.8 -0.5

- Extensive margin -0.7 1.5

- Intensive margin -0.1 -2.0

Couples without children

Men 0.3 -0.3

- Extensive margin -0.1 -0.2

- Intensive margin 0.3 -0.1

Women -1.0 -1.7

- Extensive margin -1.4 -0.1

- Intensive margin 0.5 -1.7

Couples with children

Men 0.0 -0.7

- Extensive margin -0.2 -0.5

- Intensive margin 0.2 -0.2

Women -1.4 -1.3

- Extensive margin -1.8 0.7

- Intensive margin 0.4 -2.0

Total effect (in %) -0.4 -1.0

Total effect in FTEs -11,100 -29,700

Income inequality

Gini coefficient 6.8% 0.0%

a A uniform flat tax rate of 38.3%.
b A uniform flat tax rate of 44.0% and individuals receive a tax credit of 1,300 euros.

the third tax bracket (42.0%). Consequently most employed singles without children now

face a higher marginal tax rate and decrease the number of working hours.

The response at the intensive margin is also negative for single parents: -2.0%.
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However, there is an opposite, positive, effect at the extensive margin (1.5%). With

respect to the response at the extensive margin, it is important to distinguish two

mechanisms. First, some employees face a higher marginal tax rate and stop working.

Second, the introduction of the tax credit of 1,300 euros raises participation of

non-employed individuals. The tax credit is only granted to individuals with labor

income. At the same time the level of social assistance does not change in this scenario,

so the difference between income from work and social assistance becomes larger.

Recipients of social assistance thus have a stronger incentive to enter the labor market.

This effect is relatively strong for single parents, because they receive social assistance

relatively frequently (42%).

A similar effect is found for women in couples with children. Approximately 31% of

women is non-employed and the introduction of the tax credit increases their participation

rate. However, the negative effect at the intensive margin dominates and total labor supply

falls by 1.3%. For women without children, the response at the extensive margin is slightly

negative, because the share of non-employed women is lower (26%) than for women with

children (31%). This reduces labor supply of women with children more compared to that

of women without children. On balance, labor supply decreases by 1.0% (29,700 FTEs).

Income inequality remains constant in the scenario and labor supply falls more than in

the first scenario with a flat tax.

2.6.4 Comparison with literature

There is an extensive international literature on labor supply effects of EITCs (Blundell

et al., 2000, 2005; Brewer et al., 2006; Eissa and Hoynes, 2004). Blundell et al. (2000) for

instance use a discrete choice model for an ex-ante evaluation of the introduction of the

Working Families’ Tax Credit (WTFC) in the UK. They estimate that replacing the family

credit by the more generous WFTC increases labor supply by about 30,000 individuals.

Using a difference-and-differences (DD) approach, Blundell et al. (2005) estimate that

the WTFC indeed had a significant positive effect on labor force participation. The ex-

post analysis shows that labor force participation increased by 25,000-59,000 individuals,

depending on the type of dataset used. Brewer et al. (2006) finds a larger effect: the

WFTC attracts approximately 81,000 extra workers. They also use a structural labor

supply model to study the WFTC. The authors conclude that the WFTC leads to an

increase in the labor supply of single mothers and men in couples by respectively 5.1 and

0.8 percentage points. The effect for women in couples is negative: -0.6 percentage points.

Eissa and Hoynes (2004) study the EITC in the US by using survey data for the period

1984-1996. The study, however, focuses only on the participation decision of couples.
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Herein they use both quasi-experimental method, as a structural model. Both methods

show that the EITC decreases total labor force participation of couples. The decline in the

participation of women is larger than the increase in the participation rate of men. The

behavioral responses of males are limited: most men already participate and work full-

time. Women react more strongly to financial incentives. But because the EITC depends

on the household income, the EITC effectively subsidizes women to stay home. For some

women, entering the labor market results in a lower, or complete loss, of the EITC.

Our simulated results show that the recent reforms on tax credits increase labor supply

and this result is in line with results found by studies on the same reform. De Mooij (2008)

simulates labor supply effects of the EITC for working parents and the transferability of

the general tax credit with a calibrated, general equilibrium model for the Netherlands.

However, these elasticities are not estimated on micro data. In fact, the elasticities are

based on a meta analysis by Evers et al. (2008) on 32 scientific studies, 6 of which refer

to the Netherlands. De Mooij (2008) concludes that the EITC stimulates labor supply

of secondary earners but at the expense of primary earners’ labor supply. In addition,

De Mooij (2008) concludes that a removal of the transferability of the general tax credit

increases labor supply of partners in particular. Furthermore, our analysis shows that

there is a strong response at the extensive margin and this result is in line with the study

by Bosch and van der Klaauw (2012). They conclude that marginal tax rates are less

important and that women respond more to changes in tax allowances. Our scenario is

similar in the sense that the general tax credit cannot be transferred to their partners,

and consequently individuals only receive the general tax credit if they pay enough taxes.

Finally, Bettendorf et al. (2012) use a DD-analysis to study labor supply effects of a joint

reform on childcare and the EITC for working parents in the period 2005-2009. They find

a total effect of 6.2% for married/cohabiting women with young children.57

Labor supply effects of a flat tax have often been topic of economic research (Aaberge

et al., 2000; Fuest et al., 2008). Aaberge et al. (2000) use a discrete choice model in

order to simulate labor supply effects of a flat tax rate in Italy, Norway and Sweden and

conclude that a flat tax increases labor supply. Fuest et al. (2008) use a discrete choice

model in order to assess labor supply effects of a flat tax in Germany. They show that a

flat tax system, with a low basic allowance and a low marginal tax rate, increases total

labor supply (by approximately 90,000 FTEs) but increases income inequality. In this

57The increase in the budget of the EITC is approximately one third of the increase in the childcare

budget. Assuming that both policies are about equally effective in stimulating labor supply, a back-of-the-

envelope calculation shows that our simulated result is broadly in line with the result found by Bettendorf

et al. (2012).
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scenario, women’s increased labor supply is at the expense of men’s labor supply. The

reason for this is that taxation in Germany is at the household level, which implies that

both spouses face the same effective marginal tax rate. Consequently, it is often observed

that men work full time while women are not participating at all. An alternative scenario,

with a higher flat tax rate and a higher basic allowance, does not generate a significant

change in labor supply and income inequality.

Until now, labor supply effects of a flat tax in the Netherlands were only simulated

with a general equilibrium model (Jacobs et al., 2009). They simulate two scenarios. First,

a system with a relatively low flat tax rate (38%) that increases total labor supply by 1%.

On the one hand, primary earners and singles face lower marginal tax rates and increase

their labor supply. On the other hand, secondary earners face (on average) higher marginal

taxes rates and lower their labor supply. A similar story holds for non-working individuals.

However, our study finds the opposite effect: labor supply decreases in our first flat tax

scenario. An important difference is that the behavioral responses of Jacobs et al. (2009)

are calibrated while this study estimates behavioral responses for several subgroups with

Dutch data.58 Furthermore, they only model the extensive margin for women in couples

and not for singles and single parents. Second, Jacobs et al. (2009) simulate a system

with a relatively high flat tax rate (43%) in which income inequality is kept constant. In

this case, labor supply falls by 0.3%. Our analysis confirms the result that an income

inequality-neutral flat tax lowers labor supply.

2.7 Conclusion

This paper presents a recently developed labor supply model based on the highly

advanced Dutch tax benefit model MICROS. The labor supply model uses a discrete

choice framework and the model does a good job at predicting the labor supply

distribution for several subgroups. By using a large, rich data set we obtain precise

estimates of labor supply responses for several subgroups. These heterogeneous responses

are important for the tax reforms we consider.

As a first application, labor supply effects of two recently announced policy measures

are simulated. Both the elimination of the transferability of the general tax credit and

the increase in the EITC for secondary earners/single parents increase labor supply. In

addition, policy simulations show that the EITC for secondary earners/single parents

is more effective in stimulating labor supply than a more general EITC for all workers.

Finally, an introduction of a flat tax, either with increasing income inequality or an income

inequality-neutral scenario, is expected to reduce labor supply.

58The elasticities in Jacobs et al. (2009) are based on a meta study by Evers et al. (2008).
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A limitation of this analysis is that we assume that all individuals can freely choose

their preferred alternative from a discrete choice set. In reality, demand-side restrictions

may limit these discrete choice sets and individuals may be involuntarily unemployed.

However, the analysis by De Boer (2015) shows that the role of involuntary unemployment

is limited in the Netherlands, at least for the period 2006–2009. The main reason for this

is that the share of involuntary unemployment is low: approximately 4% in the period

2006–2009.

Another caveat is that the labor supply model is restricted to direct labor supply

effects only. In reality, an increase in labor supply may influence unions bargaining power

thereby changing demand for labor and this effect is not taken into account. In order

to take these effects into account, a general equilibrium model is needed which is beyond

the scope of this study. However, microsimulation models are better able to demonstrate

distributional effects of policy measures. A microsimulation model like MICROS allows

for more heterogeneity, enabling us to focus on several subgroups based on characteristics

such as the presence of children, education and/or ethnicity. Our key contribution is

that we use a labor supply model, based on a large, rich data set, that allows for more

heterogeneity in labor supply responses. Our analysis indeed shows that these subgroups

respond differently to financial incentives. This is of crucial importance for the reforms

we consider.
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2.A Wage estimation Heckman selection model

Gross wages are unknown for non-working individuals and we have to impute these wages.

This Appendix describes the theory and estimation results of this wage estimation. We use

the observed wage distribution of workers in the sample. We estimate the determinants of

gross wages for this group and use these results to estimate expected gross wages for non-

working individuals. Here, we have to consider a (possible) selection effect. The population

of workers probably differs from the non-working population in an unmeasurable way. By

using the so-called Heckman selection model (Heckman, 1979), we can correct for potential

selection bias. The Heckman selection model consists of a wage equation and participation

equation. The wage equation for the natural logarithm of gross hourly wage is as follows.

ln(wi) = x′iβ + εi (2.A.1)

where xi is a vector with several dummies for education, age, age squared, a dummy

for non-Western immigrant and a dummy for the Western region for individual i. The

residuals εi are assumed to be normally distributed with mean 0 and variance σ2. We

estimate the vector β of the wage equation by OLS.

The participation equation estimates the probability of participation, using a probit

regression:

pi = z′iγ + µi (2.A.2)

where zi is a vector with several dummies for education, dummies for the presence of

children, age, age squared, a dummy for non-Western immigrant and a dummy for the

Western region as explanatory variables. The unexplained portion is equal to µi, and we

assume that µi is (standard) normally distributed. It is expected that individuals with

a higher education have a higher probability of participation and receive higher wages

on average. A similar story holds with respect to age. However, the positive relationship

between age and participation (and wages) is expected to weaken when individuals become

older (diminishing returns). Furthermore, dummies for Non-Western immigrants (negative

relationship) and Western region (positive relationship) are included as well. Finally, one

expects that the presence of children lowers the probability of participation.

The vector γ (equation A.2) contains coefficients of the participation equation. The

correlation between the two error terms of the wage equation (ε) and participation equation

(µ) equals rho (ρ). That is, rho is the correlation between unobserved determinants of

both equations. If rho is positive, it means that unobserved characteristics are positively

correlated. Talent for instance has a positive effect on the gross wage and the probability of
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participation, with a positive rho as a result. If rho is negative, then there are unobserved

characteristics that have a positive impact on participation, but a negative effect on the

gross wage (or vice versa). If rho is equal to 0, then the error terms are independent and

selection bias is not present.

The conditional expected value of the gross hourly wages (that is, provided that the

individual works) can be approximated by:

E[w∗|pi = 1] = x′iβ + E[εi|xi, pi = 1] = x′iβ + ρσM (2.A.3)

where

M = φ(ziγ)/Φ(ziγ) (2.A.4)

The second term on the right hand side of the equation is the Inverse Mill’s Ratio. Here φ is

the probability density function whereas Φ represents the cumulative probability density

function. Both functions use the vector of explanatory variables (zi) as input for each

individual. The participation equation ensures that the effect of the characteristics (zi)

from the participation equation on wages is taken into account. That is, a correction is

made for selection bias.

The Heckman selection model is estimated separately for single women, single men,

men in couples and women in couples. Table 2.A.1 shows the results for the wage and

participation equation for single men and women. Most of the coefficients of the wage

equations for singles are highly significant (at 1% level) and have the expected sign.

Coefficients of the wage equation are directly interpretable. For instance, the average

wage in the Western region of the Netherlands is 9.3% higher than in the rest of the

Netherlands.59 Furthermore, we see that a higher education results in a higher wage.

The relationship between wage and age is positive as well, but diminishing in age. The

quadratic term dominates at an age of 52 and 80 for single men and women respectively.

Finally, we find a negative relationship between wages and ethnicity.

It is important to note that the coefficients of the participation equation are not directly

interpretable. The participation equation is estimated with a probit model, where the

marginal effects are not constant and depend on the level of explanatory variables. In

the participation equation, we see that most coefficients are significant as well. For single

men, the coefficients for older children are not significant. This is probably due to the low

number of observations of men with young children in the sample. Furthermore, cultural

factors may also play an important role. For single women, coefficients for age of the

youngest child have the expected sign: as the youngest child is older, the probability

59Which equals exp(0.089).
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Table 2.A.1: Wage estimation results: singles

Men Women

Wage equation

Lower education -0.230*** -0.233***

Age (ln) 4.672*** 1.709***

Age squared (ln) -0.590*** -0.195**

Ethnicity -0.053** -0.038*

Region West 0.089*** 0.065***

Constant -6.423*** -0.923

Participation equation

Lower education -0.475*** -0.666***

Age (ln) 10.255*** 15.152***

Age squared (ln) -1.526*** -2.209***

Ethnicity -0.684*** -0.523***

Region West 0.029 0.136***

Youngest child 0-3 yrs -0.726** -0.903***

Youngest child 4-11 yrs 0.307* -0.521***

Youngest child 12-17 yrs 0.093 -0.263***

Constant -16.029*** -24.792***

rho (ρ) -0.129 -0.265***

sigma (σ) 0.350*** 0.356***

Log Likelihood -3,720 -4,477

* significant at 10% level, ** at 5% level and *** at 1%

level.

of participation increases. The relationship between the probability of participation and

age (positive, but declining), ethnicity (negative) and region (positive) is as expected.

The coefficient rho is less than 0, but not significant for single men. This means that

we cannot reject the null hypothesis that unobserved characteristics are not negatively

correlated. However, the coefficient rho is significant for single women at the 1% level.

Table Table 2.A.2 shows the results for the wage and participation equation for couples,

again estimated separately for men and women. Most of the coefficients for couples are

significant and have the expected sign. In the wage estimation for couples we see that rho

significantly differs from 0 for both men and women. Rho’s coefficient is positive which

means that unobservable characteristics have a positive effect on both wages as well as
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Table 2.A.2: Wage estimation results: couples

Men Women

Wage equation

Lower education -0.287*** -0.339***

Age (ln) 5.383*** 6.284***

Age squared (ln) -0.660*** -0.852***

Ethnicity -0.218*** -0.159***

Region West 0.083*** 0.083***

Constant -7.980*** -8.930***

Participation equation

Lower education -0.385*** -0.600***

Age (ln) 10.025*** 18.832***

Age squared (ln) -1.295*** -2.711***

Ethnicity -0.861*** -0.587***

Region West 0.070* 0.095***

Youngest child 0-3 yrs -0.013 -0.428***

Youngest child 4-11 yrs -0.100* -0.337***

Youngest child 12-17 yrs -0.112** -0.041

Constant -17.384*** -31.290***

rho (ρ) 0.701*** 0.781***

sigma (σ) 0.354*** 0.399***

Log Likelihood -6,869 -10,520

* significant at 10% level, ** at 5% level and *** at 1%

level.

participation.
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2.B Descriptive statistics

Table 2.A.3: Descriptive statistics: singles and single parents

Singles Single parents

All Employed Not employed All Employed Not employed

Lower education 39.1 33.7 65.9 51.8 40.4 67.7

Higher education 60.9 66.3 34.1 48.2 59.6 32.3

No children 100.0 100.0 100.0 - - -

Youngest child 0-3 yrs - - - 16.4 11.4 23.2

Youngest child 4-11 yrs - - - 45.8 44.9 47.1

Youngest child 12-17 yrs - - - 37.8 43.7 29.6

Non-Western immigrant 11.9 8.4 28.9 29.0 18.1 43.9

Other 88.1 91.6 71.2 71.0 81.9 56.1

Western region 52.9 52.5 54.8 53.6 54.2 52.9

non-Western region 47.1 47.5 45.2 46.4 45.8 47.1

Age 40.1 39.4 43.7 39.7 41.1 37.8

(10.6) (10.4) (10.9) (7.3) (6.7) (7.7)

Male 54.4 55.0 51.3 10.0 13.7 4.8

Female 45.6 45.0 48.7 90.0 86.3 95.2

Employed 83.2 100.0 - 58.0 100.0 -

Not employed 16.8 - 100.0 42.0 - 100.0

Working hours per week 30.4 36.5 - 17.5 30.1 -

(15.0) (6.7) - (16.4) (8.9) -

Number of observations 5,766 4,799 967 1,333 773 560
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2.C Estimated preferences

Table 2.A.6: Parameters utility function singles

Singles Single parents

Income 3.266*** 4.933***

Leisure -10.07*** 7.970***

X (age/21) -4.419*** -7.921**

X (age/21)2 5.382*** 4.526*

X 1(female) 0.913*** 3.232***

X 1(child 0-3 yrs) - 1.405***

X 1(child 4-11 yrs) - 0.960***

Income2 -0.425*** -1.029**

Leisure2 5.536*** -8.331***

Fixed costs of work -1.730*** -2.664***

X 1(education low) -0.839*** -1.000***

X 1(non-Western immigrant) -1.437*** -1.144***

X 1(Western region) n.s. 0.348***

σ 0.028 0.009

Households*alternatives 34,596 7,998

Households 5,766 1,333

Negative marginal utility of income 0.0% 0.0%

* significant at 10% level, ** at 5% level and *** at 1% level.
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Table 2.A.7: Estimation results: parameters utility function couples

Couples without children Couples with children

Income -12.380*** -8.319***

Leisure men -42.880*** -35.480***

X (age/21) -11.340*** -8.008***

X (age/21)2 8.899*** 8.219***

X 1(child 0-3 yrs) - 0.898***

X 1(child 4-11 yrs) - 0.806***

Leisure women -35.260*** -49.560***

X (age/21) -4.982*** -6.262***

X (age/21)2 10.850*** 5.952***

X (child 0-3 yrs) - 0.938***

X (child 4-11 yrs) - 1.717***

Income2 3.920*** 2.903***

Income*leisure men 5.060*** 3.769***

Income*leisure women 2.491*** 1.997***

Leisure men2 41.550*** 31.690***

Leisure men3 -18.220** n.s.

Leisure women2 55.580*** 102.500***

Leisure women3 -31.950*** -61.440***

Leisure men*leisure women 0.666 -1.178

Fixed costs of work men -2.393*** -1.822***

X 1(education low) n.s. -0.255**

X 1(non-Western immigrant) -2.425*** -1.777***

Fixed costs of work women -2.328*** -2.890***

X 1(education low) -0.557*** -0.669***

X 1(non-Western immigrant) -1.060*** -0.736***

X 1(Western region) 0.205*** 0.110**

σ1 (men) 6.421*** 2.112***

σ2 (women) 0.019 0.241

Households*alternatives 200,232 287,280

Households 5,562 7,980

Negative marginal utility of income 0.0% 0.0%

* significant at 10% level, ** at 5% level and *** at 1% level.



2.D Fit hours distribution

Figures 2.A.1 and 2.A.2 show the fit of the model for singles without children and single

parents, respectively. Both figures show the actual and predicted labor supply distribution,

where the labor supply options are located on the horizontal axis and the vertical axis

indicates their shares (in %). Both figures show that the model predicts the labor supply

distribution well. The same holds for couples (see Figures 2.A.3 to 2.A.6).

Figure 2.A.1: Singles
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Figure 2.A.2: Single parents
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Couples without children

Figure 2.A.3: Men
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Figure 2.A.4: Women
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Couples with children

Figure 2.A.5: Men
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Figure 2.A.6: Women
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2.E Robustness analysis

Table 2.A.8: Robustness checks wage elasticities

Singles Single parents Couples without children Couples with children

All All Men Women Men Women

5 discrete choices 0.20 0.29 0.05 0.43 0.11 0.49

Log linear utility function 0.18 0.38 0.06 0.41 0.10 0.51

Quadratic utility function 0.20 0.31 0.08 0.41 0.11 0.64

Fixed costs without interaction termsa 0.28 0.48 0.08 0.43 0.12 0.50

Less interaction terms with leisureb 0.19 0.44 0.08 0.44 0.11 0.68

Richest fixed costs specificationc 0.19 0.17 0.08 0.38 0.11 0.50

Calibration of the error termsd 0.19 0.27 0.07 0.38 0.11 0.52

Number of Halton draws/wage draws:

10 draws 0.19 0.28 0.10 0.31 0.12 0.49

30 draws 0.19 0.27 0.07 0.39 0.12 0.49

50 draws (baseline model) 0.19 0.27 0.07 0.39 0.11 0.51

a Only a participation dummy is included.
b No interaction terms of age and presence of children with leisure.
c In addition to education and region, we include age and the presence of children in the fixed costs specification.
d By drawing 50 error terms from an extreme value distribution we obtain a perfect match between the actual and predicted

labor supply distribution. These error terms are then used in the scenarios in which wages are increased.
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3 The Effectiveness of Fiscal Stimuli for Working Parents

The content of this chapter is based on a revised version of the CPB discussion paper 286

and IZA discussion paper 9298 The Effectiveness of Fiscal Stimuli for Working Parents.

This is joint work with Egbert Jongen and Jan Kabatek.

3.1 Introduction

In this paper we compare the effectiveness of different fiscal policies targeted at working

families with children which aim to promote parental labor participation. There are large

differences in the mix of fiscal support for these families between countries. For example,

Scandinavian countries direct much of their public support for working parents to childcare

subsidies (OECD, 2014; Kleven, 2014), whereas the US and Canada rely more on in-work

benefits to support this group (Immervoll and Pearson, 2009). Although these policies

in part differ in their objectives, e.g. promoting skill formation among disadvantaged

children versus income support for disadvantaged families, a common goal is that they aim

to stimulate employment. There is a large body of literature studying the employment

effects of childcare subsidies (and related programs like pre-kindergarten and pre-school)60

and there is large body of literature studying the employment effects of in-work benefits for

families with children.61 However, we know very little on the relative effectiveness of these

policies in terms of additional employment per additional dollar or euro spent, and hence

the policy mix that works best for employment. Furthermore, there are large differences

between countries when it comes to the targeting of these policies. For example, in-work

benefits for families in the US and the UK are primarily targeted at low incomes (Brewer

et al., 2009), whereas in-work benefits for families in the Netherlands are targeted more at

middle and high incomes (see below). Targeting childcare subsidies and in-work benefits

at working parents with low incomes may cause a loss in efficiency in terms of hours

worked. This, however, depends on the relative importance of labor supply responses on

the extensive (participation) and intensive (hours worked per employed) margin (Saez,

2002). Also here, we know very little on the efficiency loss (if any) of targeting income

support more at working parents with low incomes rather than middle and high incomes.

We offer a systematic analysis of the effectiveness of childcare subsidies and in-work

60See Blau (2003) for an overview, and Lokshin (2004), Tekin (2007), Baker et al. (2008), Cascio (2009),

Havnes and Mogstad (2011), and Fitzpatrick (2012) for some recent analyses.
61Two major in-work benefit programs that have received much attention in the literature are the

Earned Income Tax Credit (EITC) in the US and the Working Families’ Tax Credit (WFTC) in the UK.

See Meyer (2010) and Brewer and Browne (2006) and the references therein for empirical studies on the

impact of the EITC and WFTC on employment, respectively.
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benefits for families with children in terms of stimulation of parental labor supply.

Specifically, we consider how these policies compare to each other in terms of additional

public spending required per additional (full-time equivalent) employed, where we show

that it is crucial to take into account the effects of behavioral responses on the

government budget. Furthermore, we consider to what extent targeting these fiscal

policies at different income groups affects their effectiveness, which highlights the

equity-efficiency trade-off for these policies.

To study the effectiveness of fiscal policies targeted at working parents we develop

and estimate a static structural model of parental labor supply and childcare use in the

Netherlands. We use a large and rich administrative household data set62 for the period

2006–2009 to estimate the preferences of couples with a youngest child aged between 0–3

years (pre-primary school age) and couples with a youngest child aged between 4–11 years

(primary school age). Specifically, we estimate the preferences using a discrete choice

model for the simultaneous choice of labor supply by the mother and the father, and the

use of childcare.63 An advantage of the discrete choice approach is that it does not require

convex or piece wise linear budget sets, so that we can take all the complexities of the

tax-benefit system into account (Van Soest et al., 2002). Furthermore, quasi-concavity of

preferences need not be imposed ex ante, and therefore coherency of the model does not

implicitly limit the range of behavioral responses that can be obtained (MaCurdy et al.,

1990). We model unobserved heterogeneity using the latent classes approach as outlined

in Train (2008) and Pacifico (2009), and recently applied to a model with maternal labor

supply and childcare choices by Apps et al. (2012). Latent classes are a flexible way of

modeling unobserved heterogeneity, which can prove important for inference of the model

(Pacifico, 2009). The identification of the structural parameters benefits from a large

reform in childcare subsidies and in-work benefits for working parents in the sample period,

which generates large exogenous variation in the budget sets. Hence, we go beyond an

identification based solely on cross-sectional variation, which may in part be endogenous,

resulting in poor identification of the structural parameters and a wide range of potential

biases (Blau, 2003). The reform also allows us to do a ‘reality check’ (Blundell, 2012) on

the behavioral responses of the structural model, by comparing the simulated responses

62The Labor Market Panel (Arbeidsmarktpanel in Dutch) of Statistics Netherlands (2012).
63Building on the work by e.g. Van Soest (1995), discrete choice models have become a popular tool

for the structural modeling of labor supply, see e.g. Keane and Moffitt (1998), Blundell et al. (2000),

Gong and Van Soest (2002), Blundell and Shephard (2012) and Bargain et al. (2014). For an overview

of discrete choice models that explicitly include childcare see Blau (2003). Recent applications include

Lokshin (2004), Kornstad and Thoresen (2006, 2007), Tekin (2007), Blundell and Shephard (2012), Gong

and Breunig (2012) and Apps et al. (2012).
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of the reform with the findings of a differences-in-differences analysis on the same reform

but using a different data set (Bettendorf et al., 2012).64

Our main findings are as follows. First, we find that the structural model with latent

classes predicts labor supply responses for fiscal reforms over the period 2005–2009 very

much in line with the results from the difference-in-differences analysis. When we do not

allow for latent classes, the structural model predicts behavioral responses that are too

small. Second, we find that the most effective fiscal stimulus for working parents is an

in-work benefit targeted at secondary earners that rises with income.65 This provides

incentives both on the extensive (participation) and the intensive (hours per week)

margin to a group of workers that is relatively responsive on both margins. Third, we

find that childcare subsidies are less effective than in-work benefits for secondary earners,

as substitution of other types of care for formal care drives up public expenditures,

though childcare subsidies are still much more effective than in-work benefits that target

both primary and secondary earners, because primary earners are rather unresponsive to

financial incentives. Finally, we find that the effect of childcare subsidies on total hours

worked is not much lower when targeted more at low incomes than when targeted at

middle and high incomes. However, the knock-on effects, changes in public expenditures

and receipts due to behavioral changes, are more favorable when childcare subsidies are

targeted more at middle and high incomes, making childcare subsidies more effective per

euro spent when targeted more at middle and high incomes.

The paper makes several contributions to the existing literature. We have a large

policy reform in our data period. This arguably leads to more credible exogenous

variation in budget sets than previous structural analyses of labor supply and childcare

use that relied mostly on cross-sectional variation. Furthermore, the policy reform also

allows for a quasi-experimental check on the behavioral responses of the structural

model, and we contribute to a small but growing literature that evaluates the

performance of structural models by comparing simulated policy responses with the

results from quasi-experimental studies (Todd and Wolpin, 2006; Geyer et al., 2014;

Hansen and Liu, 2015). Also, with the structural model, we can study a number of issues

64Our approach satisfies all the requirements set out by Meghir and Phillips (2010, p. 227) ”[E]stimating

incentive effects in a convincing way thus requires us to find solutions to all these problems at the same

time. This calls for a sufficiently flexible approach, that allows for fixed costs of work, does not impose

theory a priori everywhere in the sample (thus in a sense increasing model flexibility), uses exogenous

changes to work incentives to identify their effect, and allows for taxes and benefits. This is of course a

large set of requirements, but all have been shown to be important empirically; in our review of empirical

results we will use these criteria to judge the value of the estimates.”
65An individual is a secondary earner if he/she earns less (taxable) income than their partner.

88



that we could not study in the quasi-experimental analysis (as in Bettendorf et al.,

2012). We can decompose the labor participation effect of the 2005–2009 reform package

into the effect of changes in childcare subsidies and the effect of changes in in-work

benefits.66 Furthermore, because our structural model is fully integrated with a detailed

tax-benefit calculator, we are also able to study the effectiveness of fiscal stimuli for

working parents in terms of additional employment generated per additional public euro

spent. The integrated model allows us to go beyond back-of-the-envelope calculations on

the effectiveness of different types of family policies (Blau, 2003; Lokshin, 2004).

Although we focus on the impact of policy reforms in the Netherlands, we argue that our

findings are also relevant for the effectiveness of these policies in other developed OECD

countries. Indeed, the participation rate of mothers and fathers in the Netherlands, as

well as public spending on formal childcare and pre-primary education, takes an

intermediate position between Scandinavia and Anglo-Saxon countries. Finally, our data

set is exceptionally large and rich. Hence, we can identify preferences for a large number

of subgroups, including couples with a youngest child that is in primary school. To the

best of our knowledge, we are the first to estimate a structural model of labor supply

and out-of-school care, next to a model for labor supply and daycare.

The paper is organized as follows. Section 3.2 describes the labor market and policy

environment in the Netherlands. Section 3.3 develops the structural model and outlines

the empirical strategy. Section 3.4 describes the data. Section 3.5 presents the estimation

results and the corresponding labor supply and childcare elasticities. In this section we

also present a comparison of the simulated employment effects of the structural model for

the 2005–2009 reform package with the estimated employment effects of the differences-in-

differences study. In Section 3.6 we use the structural model to compare the effectiveness

of different fiscal stimuli for working parents. Section 3.7 concludes. An appendix contains

supplementary material.

3.2 Labor market and policy environment

In the mid 1970s, the participation rate of women (15–64 years of age) in the

Netherlands was rather low by international standards, close to 30% (OECD, 2013).67

However, following the economic crisis in the early 1980s, the participation rate of

women in the Netherlands started to rise. The rise in participation by mothers with

young children was particularly strong (Euwals et al., 2011). By 2004, the Netherlands,

66The structural model also allows us to predict the labor participation effects of a recent cut in childcare

subsidies in the Netherlands, see appendix 3.D.
67This section draws heavily on Bettendorf et al. (2012).
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with a participation rate of women close to 70%, took an intermediate position between

the somewhat higher participation rates in e.g. Norway and Sweden, and the somewhat

lower participation rates in e.g. the US and the UK.68

The participation rate of men in the Netherlands dropped from the mid 1970s to

the mid 1980s. In the face of adverse labor market conditions, many men were sent

into early retirement and disability. However, in the 1990s and 2000s the generosity of

early retirement and disability was cut back, and participation rates returned to levels

comparable to other developed OECD countries.69

To further promote the labor participation (in persons but also in hours worked per

week) by families with children, and of mothers in particular, the Dutch Government

implemented a series of reforms over the period 2005–2009. Following a brief introduction

into the pre-reform childcare market in the Netherlands, below we give a short historical

account of the policy changes over the period 2005–2009.

Children in the Netherlands go to primary school when they turn 4, and most children

are 12 years old when they go to secondary school. Before the age of 4, children can go to

centre-based daycare, so-called playgroups (peuterspeelzalen) and informal care. Before the

introduction of the Law on Childcare (Wet kinderopvang) in 2005, centre-based daycare

was subsidized at varying rates.70 The majority (76%) of places was subsidized directly by

employers and local governments.71 These places had lower effective parental fees than so-

called ‘unsubsidized’ places (24%), the costs of which were however partly tax deductible

for parents. To qualify for the subsidies and tax deduction, both parents for two-parent

households and one parent for single-parent households need to work. The enrollment rate

of children 0–3 years of age in centre-based care was 25% in 2004 (see Figure 3.1). Next

to centre-based care, a large number of children also go to playgroups. This is part-time

care for less than 4 hours per day, mostly used by families in which one of the parents

does not work. Playgroups are not a subsitute for centre-based care as they do not cover

68Whereas the participation rate of women in the Netherlands has converged to other well-developed

OECD countries, there remains a sizeable and stable gap in hours worked by employed women (OECD,

2013). In 2004, employed women in the Netherlands worked on average approximately 24 hours per week,

while their counterparts in other OECD countries worked 5 to 10 hours per week more. Indeed, in 2004,

the share of women working part-time in the Netherlands was 60%, by far the largest share in the OECD

(OECD, 2013).
69Hours worked per week by employed men (on average approximately 36 hours per week in 2004) are

also somewhat lower in the Netherlands than in other well-developed OECD countries, but the difference

is much less pronounced than for women (OECD, 2013).
70All the data on the use of formal childcare in this section are from Statistics Netherlands

(http://statline.cbs.nl).
71The subsidy is per hour of formal childcare.
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enough hours of care for the parents to work. In 2004, the enrollment rate of children 0–3

in playgroups was also close to 25%.

Children that are in primary school (4–12 years of age) can go to centre-based

out-of-school care and informal care. Similar to daycare, before the introduction of the

Law on Childcare, subsidized and unsubsidized centre-based out-of-school care places

co-existed, where the costs of unsubsidized places were partly tax deductible for parents.

The enrollment rate of 4–12 year olds in centre-based care was 6% in 2004.

The series of reforms started with the introduction of the Law on Childcare in 2005.

This law unified the subsidies for childcare places. From 2005 onwards, all formal places

qualified for the same subsidy from the central government. This increased the subsidy

somewhat for parents with children going to an unsubsidized place before 2005. Care by

childminders, at the home of the childminder or of the children, also became eligible for

subsidies under this law. But the unification of the subsidies and the extension to care by

childminders had only a minor effect on public spending on formal childcare. Indeed, the

subsidy was actually reduced somewhat for the highest incomes72, and public spending

actually fell slightly from 2004 to 2005, see Table 3.1.

More important were the changes that followed in 2006 and 2007. In these years

the subsidy rate was increased drastically, in particular in 2007. Figure 3.2 shows the

changes in the parental contribution rate for the ‘first child’.73 The parental fee depends

on the income of the household. In all years, households with the lowest income receive

the highest subsidy (up to 96% of the full price). For the lowest income households the

subsidy rate hardly changed. For the middle income households the subsidy rate went up

by 20 to 40 percentage points, whereas the increase in the subsidy for the highest income

households was somewhat smaller than for middle income households. On average, the

parental cost share in the full price dropped from 37% in 2005 to 18% in 2007.74,75 Next to

the drop in parental fees, from 2007 onwards schools were obliged to act as an intermediary

for parents and childcare institutions to arrange out-of-school care.

In 2008 there were virtually no changes in childcare subsidies. 2009 then witnessed a

partial reversal of the increase in childcare subsidies, as subsidies were cut back somewhat,

72See Plantenga et al. (2005).
73The Tax Office defines the first child as the child for which the parents have the highest childcare

expenditures. For most households the first child is the youngest child since more hours are needed for

daycare than for out-of-school care.
74Source: Tax Office data provided by the Ministry of Social Affairs and Employment (personal

communication).
75Despite the steep increase in the subsidy rate, the average prices of formal childcare places grew more

or less in line with the CPI.
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Table 3.1: Public spending on childcare and in-work benefits for parents (millions of euros)

Year 2002 2003 2004 2005 2006 2007 2008 2009

Childcare subsidies 725 755 1,028 1,001 1,343 2,058 2,825 3,034

In-work benefits for parents 410 460 738 830 871 984 971 1,290

– Combinatiekortinga 410 460 479 484 314 324 247 0

– Inkomensafhankelijke Combinatiekortingb 0 0 259 346 557 660 724 1,290

Source: Ministry of Finance (2010) and own calculations (imputation of employers’ contribution for childcare up to 2007 with

data from the Ministry of Social Affairs and Employment (personal communication) and split of the in-work benefits for parents

in its two components using the MIMOSI model of CPB). aThe Combinatiekorting applies to primary earners, secondary earners

and working single parents with a youngest child of up to 12 years of age. bThe Inkomensafhankelijke Combinatiekorting applies

to secondary earners and working single parents with a youngest child of up to 12 years of age.

Figure 3.1: Share of children in formal childcare (in %)
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Source: Statistics Netherlands.

92



Figure 3.2: Parental contribution rate for the first child
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Source: Own calculations using publicly available subsidy tables.

see again Figure 3.2.

Over the period 2005–2009, public spending on formal childcare went from 1 to 3

billion euros. By 2009, with public spending on childcare and pre-primary education of

0.5% of GDP, the Netherlands took an intermediate position between Sweden and Norway

that spent respectively 1.4 and 1.2% of GDP on these policies on the one hand, and the

US and Canada that spent 0.4 and 0.2% of GDP on these policies on the other (OECD,

2014).

Figure 3.1 shows the corresponding rise in the use of formal childcare over the period

2001–2009 in the Netherlands. Following the steep drop in the parental fee in 2006 and

2007, there was a steep rise in the use of formal childcare, both for children 0–3 years of

age (daycare) and for children 4–12 years of age (out-of-school care).

The period 2005–2009 also witnessed a number of changes in in-work benefits for

working parents. Figure 3.3 shows the level of the Combination Benefit

(Combinatiekorting) per year over this period. All working parents with a youngest child

of up to 12 years of age qualify for this in-work benefit.76 Furthermore, the in-work

benefit was independent of the level of earned income, provided earned income was above

a certain (low) threshold (approximately 25% of the annual gross minimum wage). The

76The name refers to the combination of work and care.
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Figure 3.3: Annual in-work benefit for primary and secondary earners with children
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Source: Tax Office.

Figure 3.4: Annual in-work benefit for secondary earners with children
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Combination Benefit was introduced in the major tax reform of 2001, but was phased

out over the period 2005–2009. There was a reduction in 2006, and then a smaller

reduction in 2008 before it was eventually abolished in 2009.

Figure 3.4 shows the level of the Income-Dependent Combination Benefit

(Inkomensafhankelijke Combinatiekorting) per year by earned income over the period

2005–2009.77 Secondary earners (and single parents) qualify for this in-work benefit, but

the primary earners do not. This benefit was introduced in 2004. Up to 2008, there was

a gradual increase in the benefit, and the size of the benefit did not depend on earned

income (again provided that earned income exceeded a certain low threshold of

approximately 25% of the annual gross minimum wage). In 2009 this benefit became

income dependent, with a phase-in rate of 3.8% for income above the threshold. The

maximum benefit in 2009 was 1,765 euros, where the maximum was reached at a gross

individual income of 30,803 euros.78

As Figure 3.3 and 3.4 show, there was a shift from the Combination Benefit, for

which both primary and secondary earners were eligible, to the Income-Dependent

Combination Benefit, for which only secondary earners (and single parents), typically

mothers, were eligible. Indeed, public expenditures on the Combination Benefit dropped

from 484 million euros in 2005 to 0 in 2009, whereas public expenditures on the

Income-Dependent Combination Benefit rose from 346 million euros in 2005 to 724

million euros in 2008, and then to 1,290 million euros in 2009 as the income dependent

part was added, see Table 3.1.79 The motivation for these changes in in-work benefits

was that secondary earners were believed to be more responsive to financial incentives

than primary earners, and that policymakers wanted to stimulate mothers in the

Netherlands to work more hours per week.

3.3 Structural model and empirical methodology

Households are assumed to maximize a unitary household utility function. The systematic

part of household utility, U s, depends on disposable income y, hours worked by the male

hm, hours worked by the female hf , and hours of formal childcare used c.80 For the

77Up to 2008 the Inkomensafhankelijke Combinatiekorting was called the Aanvullende

Combinatiekorting (Additional Combination Benefit).
78For comparison, in 2009 the annual gross minimum wage of a fulltime worker was 18,013 euros.
79We could not find internationally comparable data on total public spending on in-work benefits for

families with children.
80We do not observe informal childcare in our administrative data set. In a robustness check we include

a proxy for the use of informal childcare as an additional argument in the utility function. We assume that

parents coordinate their hours worked so as to minimize the use of childcare. Total demand for childcare
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functional form of U s we use the flexible log-quadratic specification

U s(ν) = ν ′Aν + b′ν + d′1[µ > 0],

ν = (log(y), log(1− hm/T ), log(1− hf/T ), log(c)),

µ = (hm, hf , c), (3.1)

with A being a symmetric matrix of quadratic coefficients and b being a vector of linear

coefficients corresponding to the vector of the aforementioned variables ν.81 The vector d

captures fixed costs of work for men and women and fixed costs of using formal childcare.

Since these fixed costs are specified in the utility metric, they represent an amalgamation

of different factors such as intrinsic disutility from work, or market frictions and other

costs related to job search and childcare use. We allow for preference variation through

observed individual and household characteristics x2, x3 and x4 in parameters b2, b3 and

b4

b2 = x′2β2, b3 = x′3β3, b4 = x′4β4, (3.2)

which are the linear utility terms in leisure of the male, leisure of the female, and hours

of formal childcare, respectively. The same variation is also allowed for the fixed costs

parameters d (for a full list of covariates used, see appendix 3.A).

Disposable household income is given by

y = wmhm + wfhf − T (wm, hm, wf , hf ; q)− TC(pc, c; q) + S(pc, c, yt; q), (3.3)

where wm and wf denote the gross hourly wage for the male and the female,82 T (.) denotes

taxes and employees’ premiums, q denotes individual and household characteristics, TC(.)

is the total cost of formal childcare, with pc denoting the price per hour of formal childcare,

and S(.) is the childcare subsidy, which depends on the hourly price of formal childcare,

the hours of formal childcare, taxable income yt and household characteristics (e.g. the

ages of the children).

Our econometric specification is based on a discrete choice model. Parents choose

their preferred combination of hours of work and hours of formal childcare from a finite

then equals ctot = max((hm + hf − h), 0), where h equals hours per week in a fulltime job. The demand

for informal childcare is then given by cinf = max((ctot− c), 0), where for simplicity we do not distinguish

between informal care and hours spent at school for households with a youngest child aged between 4 and

11 years. Including informal childcare leads to similar labor supply and childcare elasticities as the base

model, see appendix 3.C.
81Note that the parental work variables hm and hf in the vector ν have been transformed into indicators

of leisure utilization, representing the fraction of weekly time endowment T which is spent on activities

unrelated to work (including self-provided childcare and other household production).
82We assume that the gross hourly wage does not depend on the hours worked.
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set of alternatives j ∈ {1, ..., J}. Disposable household income depends on these choices,

increasing in hours worked and decreasing in hours of formal childcare. For workers we

observe gross hourly wages which are used to compute the work-related part of income for

each alternative in the choice set. For non-workers we simulate wages using estimates from

a Heckman selection model. We account for wage heterogeneity by taking multiple draws

from the estimated wage error distribution. Similarly, for households that use formal

childcare we use observed hourly prices of formal childcare, and for non-users we simulate

hourly prices using a Heckman selection model for gross hourly childcare prices, again

taking multiple draws from the estimated gross hourly price error distribution.83

Next to the systematic part U s(νj), the utility function also contains

alternative-specific stochastic terms εj :

U(νj) = U s(νj) + εj . (3.4)

The stochastic terms are assumed to be i.i.d. across alternatives, and to be drawn from

the Type 1 Extreme Value distribution. This leads to a multinomial logit specification of

the discrete choice model (McFadden, 1978).

We also allow for the possibility that families which are observationally equivalent

might have different tastes for work and formal childcare. Specifically, we assume that

there is a finite number K of latent household classes (or types), with households having

homogeneous preferences within each class but heterogeneous preferences across classes.

In practice, this means that we estimate a finite mixture model with K parameterizations

of the utility function, corresponding to K distinct subsets of our data. All the preference

parameters therefore become class-specific, which is equivalent to the assumption that they

are drawn from a mass-point distribution.84 The full set of parameters to be estimated is

then

θ = (θ1, ..., θK) = (A1,b1,d1, ...,AK ,bK ,dK). (3.5)

Since the classes are by definition unobservable, we cannot determine whether a given

household belongs to a specific class or not. Instead, we have to construct

83A detailed description of the empirical specification and the estimation results for the Heckman

selection models for gross hourly wages and gross hourly childcare prices can be found in appendices 5.A

and 5.B, respectively.
84Limiting the distributional assumptions on unobserved heterogeneity by using mass points was

pioneered by Heckman and Singer (1984). Recently, Train (2008) has shown that the Expectation-

Maximization (EM) algorithm offers a tractable way of estimating latent class discrete choice models.

Indeed, the likelihood frontier is likely to violate global concavity, which renders the solution by

conventional methods based on maximum likelihood practically infeasible. For a discussion of the benefits

of latent class models within the domain of structural labor supply modeling, see Apps et al. (2012). For

an overview of their implementation and potential computational improvements, see Kabátek (2013).
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household-level probabilities of class membership Pi(class = k), which reflect how likely

is household i to be driven by the preferences corresponding to class k, conditional on

the household’s choices and other observable characteristics. These probabilities are then

used as individual weights for a set of class-specific multinomial logit models with

separate parameter vectors θk. The resulting log-likelihood function of the finite mixture

model has the following form

L =
I∑

i=1

log

 1

R

R∑
r=1

K∑
k=1

Pi(class = k) ·
J∑

j=1

 exp
(
U s
ij(νr, θk)

)
J∑

j′=1

exp
(
U s
ij′(νr, θk)

) ·Dij


, (3.6)

where R denotes the number of draws from the estimated wage and price equation for

non-workers and non-users of formal childcare.85 Dij is an indicator function which takes

the value 1 for the observed choice, and zero otherwise.

3.4 Data

We use the Labor Market Panel (LMP, Arbeidsmarktpanel in Dutch) of Statistics

Netherlands (2012). The LMP is a large administrative household panel data set with

annual data for the period 1999–2009. The LMP contains a rich set of individual and

household characteristics, including gender, month and year of birth, the highest

completed level of education and ethnicity for all adult members of the household, the

ages of the children and the area of residence. The LMP also contains administrative

data on hours worked and gross income from different sources (wages, profits, benefits

etc.). Furthermore, the LMP contains administrative data on the use and gross hourly

price of formal childcare for each child participating in formal childcare. Unfortunately,

the data on formal childcare is only available for the shorter period 2006–2009, hence we

restrict the analysis to this period.

We make the following selections to arrive at the sample we use in the estimations.

Childcare subsidies are available to parents up to the point where the child goes to

secondary school. Most children are 12 when they go to secondary school86, and

therefore we restrict the sample to couples with a youngest child of 0 up to and including

11 years of age. We exclude couples in which at least one parent is either self-employed

(8% of observations) or has multiple sources of income (7% of the remaining

85The number of draws in our specification is 10, and it is kept relatively low to limit the computational

complexity of the model. Increasing the number of draws did not change the predictions of our model.
86We do not observe whether a child is in secondary school or not.
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observations), because we can not determine their budget constraint. Furthermore, we

exclude couples in which at least one of the partners is on disability or unemployment

benefits (3% of the remaining observations), assuming that they are constrained in their

labor supply choice. After these selections are made, we further drop couples with

missing information on individual or household characteristics (7% of the remaining

observations). This leaves us with 61,220 observations (couples times periods in the

sample). Given the large set of discrete choices we allow (see below), and the large set of

preference parameters for each latent class, estimating the preference parameters results

in a considerable computational burden. We therefore take a random subsample of

15%.87 This leaves us with 4,170 observations for couples with a youngest child aged 0–3

years (pre-primary school age)88, and 5,013 observations for couples with a youngest

child aged 4–11 years (primary school age).

Table 3.2 gives descriptive statistics of our sample. Fathers in our sample are on average

a few years older than mothers. Fathers and mothers in our sample are predominantly

born in the Netherlands, and most of them have a level of education classified as middle.

Fathers with a youngest child aged 0–3 years are slightly more likely to be higher educated

than fathers with a youngest child aged 4–11 years. However, mothers with a youngest

child aged 0–3 years are considerably more likely to be higher educated than mothers with

a youngest child aged 4–11 years, a cohort effect that also contributes to the relatively high

participation rate of mothers with a youngest child aged 0–3 years compared to mothers

with a youngest child aged 4-11 years. In general, cohort effects should be kept in mind

when interpreting the estimation results for both samples. The majority of couples lives in

smaller cities and towns (<150,000 inhabitants).89 There is a considerable gap in the gross

hourly wage between fathers and mothers, with fathers earning on average 4 to 6 euros per

hour more than mothers in couples with a youngest child aged between 0–3 and 4–11 years,

respectively. The participation rate is higher for fathers than for mothers. Furthermore,

the participation rate of mothers with a youngest child aged 0–3 years is higher than the

participation rate of mothers with a youngest child aged 4–11 years (due to the cohort

effect discussed before). Finally, couples with a youngest child aged between 0–3 years

are more likely to use formal childcare than households with older children. 50% of the

87We have tested the stability of the preferences and the elasticities using different subsample sizes.

Moving from smaller to larger sample sizes, preferences and elasticities stabilize once we take a 15%

subsample.
88Maternity leave in the Netherlands is rather short, 3 months after the birth of the child, which can

be supplemented with 3 months of parental leave for which the replacement rate is rather low however

(OECD, 2014). Hence, we also include parents with a youngest child of up to 1 year old in the analysis.
89Most cities in the Netherlands have less than 150,000 inhabitants.
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Table 3.2: Descriptive statistics by gender and by age of the youngest child

Men Women

0-3 yrs 4-11 yrs 0-3 yrs 4-11 yrs

Mean SD Mean SD Mean SD Mean SD

Age 36.8 4.90 43.3 5.10 34.1 4.40 40.8 4.60

Native 0.84 0.36 0.86 0.35 0.84 0.37 0.84 0.37

Western immigrant 0.08 0.27 0.07 0.26 0.09 0.28 0.09 0.28

Non-Western immigrant 0.08 0.26 0.07 0.25 0.07 0.27 0.08 0.26

Lower educateda 0.19 0.39 0.21 0.41 0.14 0.34 0.22 0.42

Middle educateda 0.44 0.50 0.44 0.50 0.46 0.50 0.51 0.50

Higher educateda 0.38 0.48 0.35 0.48 0.40 0.49 0.26 0.44

Large cityb 0.16 0.37 0.16 0.36 0.16 0.37 0.16 0.36

Small cityb 0.84 0.37 0.84 0.36 0.84 0.37 0.84 0.36

Hourly gross wage 20.2 10.0 22.2 11.2 16.3 6.30 16.1 7.60

Participation rate 0.96 0.19 0.95 0.21 0.82 0.39 0.75 0.43

Hours worked per weekc 38.7 5.20 38.7 5.50 23.0 8.20 21.2 8.50

Using formal childcare 0.50 0.50 0.13 0.34 0.50 0.50 0.13 0.34

Hours formal childcare per weekd 27.1 16.2 14.4 11.1 27.1 16.2 14.4 11.1

Observations 4,170 5,013 4,170 5,013

aEducation is classified as follows (using the Dutch abbreviations): i) lower educated = BO and VMBO,

ii) middle educated = MBO, HAVO and VWO, iii) higher education = HBO and WO. bA city is defined as

large (small) when it has 150,000 inhabitants or more (less than 150,000 inhabitants). cHours worked per

week per employed. dHours of formal childcare per week per couple using formal childcare.

households with a youngest child of 0–3 years sends their children to formal childcare90,

compared to 13% for couples with a youngest child aged between 4–11 years. A typical

school day is from 8:30 to 15:00, and many families are able to cover the remaining hours

with parental time or informal care. This is also reflected in the average hours of formal

childcare used per week by couples that do use formal childcare, which is much lower for

couples with a youngest child of between 4–11 years of age.

We discretize the data for the discrete choice model. Both parents can choose from

6 labor supply options: working 0, 1, 2, 3, 4 or 5 days per week, where each day equals

8 hours.91 For childcare, we allow for 0, 1, 2 and 3 days92, where the data show that a

90The share of households using formal childcare is higher than the share of children in formal childcare

in Figure 3.1. Figure 3.1 also includes children from households who are not eligible for childcare subsidies

such as households with disability benefits. Furthermore, households that have many children typically

use less formal childcare on average.
91Classified as: 0 ∈ [0, 5), 8 ∈ [5, 13), 16 ∈ [13, 21), 24 ∈ [21, 29), 32 ∈ [29, 37), 40 ∈ [37,∞).
92The data show that using formal childcare for more than 3 days per week is rare in the Netherlands.
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typical day in a daycare centre equals 10 hours93, and a typical day in out-of-school care

equals 5 hours.94 The full choice set for each household is 6 · 6 · 4 = 144 alternatives.

To determine disposable household income in each discrete option we use the

advanced tax-benefit calculator MIMOSI (Koot et al., 2016). MIMOSI is the official

tax-benefit calculator of the Dutch Government for the (non-behavioral) analysis of the

re-distributional and budgetary effects of reform proposals. MIMOSI allows for a very

accurate calculation of the budget constraints. Indeed, it takes into account all

(national95) taxes, social security premiums, and income independent subsidies and tax

credits. Furthermore, MIMOSI also calculates the childcare subsidy applicable for each

household in each option. The subsidy depends on the gross hourly price of childcare per

type of childcare (e.g. daycare or out-of-school care) up to a maximum price beyond

which parents receive no additional subsidy, household income (subsidies are lower for

higher incomes), the number of children (the subsidy is higher for the second, third etc.

child in formal childcare), and whether or not both parents work (both parents need to

work to receive the subsidy96). Income that enters the household utility function is

disposable household income defined as gross household income plus childcare subsidies

minus taxes, employees’ premiums (for the employed), the nominal health care fee, and

expenditures on formal childcare.97 In accordance with the law, we ensure that

household disposable income (excluding childcare costs and childcare subsidies) can not

drop below the social assistance level for couples with children. For each discrete option

we also calculate the net transfer from the household to the government (positive or

negative). This allows for an accurate calculation of the net budgetary costs of the

reforms excluding and including behavioral responses.

3.5 Estimation results

We estimate the preferences separately for couples with a youngest child of between 0–3

years, and for couples with a youngest child aged between 4–11 years. This is to

acknowledge that there can be non-trivial differences in childcare requirements and labor

supply incentives faced by the two groups of households (Bernal, 2008).

The remaining childcare needs are usually accomodated by informal carers or parental time.
93Classified as: 0 ∈ [0, 0], 10 ∈ [0, 15), 20 ∈ [15, 25), 30 ∈ [25,∞).
94Classified as: 0 ∈ [0, 0], 5 ∈ [0, 7.5), 10 ∈ [7.5, 12.5), 15 ∈ [12.5,∞).
95Local taxes account for only a small portion of total taxes in the Netherlands (3.3% in 2007, European

Union (2014)).
96When one of the parents becomes unemployed, the couple is still entitled to childcare subsidies for

the remainder of the fiscal year.
97Disposable income in the estimations and simulations is in 2006 prices. We use the CPI to convert

prices in later years to 2006.
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As discussed in Section 3.3, to account for unobserved heterogeneity, we allow each

group of households to be further divided into several unobserved types (latent classes).

In order to assess how many latent classes should be used, we have estimated a set of

models allowing for 1, 2, 3 or 4 latent classes (the model with one class being a

homogeneous specification). The key variables of interest, the labor supply and formal

childcare elasticities, prove to be relatively stable for specifications with two and more

latent classes, see Table 3.A.3 and 3.A.4 in appendix 3.B. Therefore we have decided to

use the most parsimonious model which would generate elasticities qualitatively similar

to those of more-stratified models, opting for the specification with two latent classes.

The estimated preference parameters and aggregate class shares for the models with

2 latent classes can be found in the appendix (Table 3.A.1 and 3.A.2). Rather than

interpreting the individual coefficients, we focus on elasticities derived from the estimated

structural parameters. First, consider the labor supply elasticities in Table 3.3. For an

increase in the gross hourly wage of men, we find a total hours worked elasticity for men

(‘Labor supply men’) of 0.06 (youngest child 4–11) and 0.08 (youngest child 0–3), where

most of the response is on the decision whether or not to participate (‘Extensive margin’)

and not on the decision on how many hours per week to work (‘Intensive margin’). We

find a sizeable negative cross-elasticity for total hours worked by women.98 We also find

a modest elasticity of the use of formal childcare with respect to the gross hourly wage of

men.

We find much larger own-wage elasticities for women than for men. Indeed, the own-

wage elasticity for mothers with a youngest child aged between 0–3 and 4–11 is 0.40 and

0.47, respectively. About two-thirds of the response is on the extensive margin, and about

one-third is on the intensive margin.99 We also find negative cross-elasticities for men,

but these cross-elasticities are considerably smaller than for women. Following the larger

female labor supply response to female wages than male wages, we also find a larger

elasticity of the use of formal childcare with respect to the gross hourly wage of women

than of men.

Table 3.4 presents the formal childcare price elasticities. In the first three rows, we

consider the elasticity of the use of formal childcare, labor supply by men and labor

supply by women with respect to the change in the gross price of formal childcare. We

see a substantial negative price elasticity of formal childcare: –0.66 for couples with a

98However, note that women work fewer hours than men. In the end, the effect on total hours worked

by both spouses is therefore close to zero (not reported in the table).
99Bargain et al. (2014) also find that intensive margin responses for women in couples are relatively

high in the Netherlands. Indeed, women in the Netherlands are arguably more free to choose their working

hours, given the large share of part-time working women in the Netherlands.
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Table 3.3: Gross wage elasticities

Hourly wage men +1% Hourly wage women +1%

0–3 yrs 4–11 yrs 0–3 yrs 4–11 yrs

Mean SE Mean SE Mean SE Mean SE

Labor supply men 0.08 0.01 0.06 0.02 –0.05 0.01 –0.04 0.02

– Extensive margin 0.07 0.02 0.04 0.03 –0.02 0.01 –0.01 0.02

– Intensive margin 0.01 0.02 0.02 0.02 –0.03 0.01 –0.03 0.02

Labor supply women –0.15 0.03 –0.08 0.02 0.40 0.03 0.47 0.03

– Extensive margin –0.10 0.02 –0.04 0.02 0.25 0.03 0.31 0.04

– Intensive margin 0.00 0.02 0.00 0.01 0.15 0.02 0.16 0.02

Formal childcare 0.11 0.05 0.15 0.07 0.41 0.02 0.77 0.11

Bootstrapped standard errors based on 200 draws.

Table 3.4: Gross and net price of formal childcare elasticities

Price of formal childcare +1%

0–3 yrs 4–11 yrs

Mean SE Mean SE

Gross price elasticities

Formal childcare –0.66 0.03 –0.77 0.10

Labor supply men 0.00 0.00 0.00 0.01

Labor supply women –0.14 0.01 –0.04 0.01

Net price elasticities

Formal childcare –0.41 0.02 –0.54 0.07

Labor supply men 0.00 0.00 0.00 0.01

Labor supply women –0.09 0.01 –0.03 0.01

Bootstrapped standard errors based on 200 draws. The gross price of formal

childcare elasticities relate the percentage change in the use of formal childcare

and labor supply by men and women to the percentage change in the full price

of formal childcare. The net price of formal childcare elasticities relate the

percentage change in the use of formal childcare and labor supply by men and

women to the percentage change in the parental fee for formal childcare.
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Table 3.5: Comparison with DD analysis: policy reforms 2005–2009

Structural model DD analysisb

Childcare Combination Income-Depend. Total Coefficient SE

Credit Combi. Credit

Model with latent classesa Changes in levels

Youngest child 0-3 yrs

Participation rate women 0.017 -0.005 0.018 0.030 0.020 0.007

Hours worked per week women 0.693 -0.098 0.566 1.185 1.222 0.223

Participation rate men 0.003 -0.002 0.003 0.004 0.006 0.004

Hours worked per week men 0.059 -0.017 0.024 0.075 –0.509 0.237

Youngest child 4-11 yrs

Participation rate women 0.004 -0.008 0.020 0.017 0.022 0.007

Hours worked per week women 0.173 -0.133 0.566 0.616 0.750 0.221

Participation rate men 0.000 -0.001 0.002 0.001 0.003 0.004

Hours worked per week men 0.016 0.005 -0.027 -0.001 –0.180 0.234

Model without latent classes

Youngest child 0-3 yrs

Participation rate women 0.017 -0.005 0.018 0.030 0.020 0.007

Hours worked per week women 0.671 -0.091 0.549 1.147 1.222 0.223

Participation rate men 0.003 -0.002 0.003 0.004 0.006 0.004

Hours worked per week men 0.069 -0.030 0.045 0.091 –0.509 0.237

Youngest child 4-11 yrs

Participation rate women 0.002 -0.004 0.015 0.013 0.022 0.007

Hours worked per week women 0.101 -0.078 0.418 0.445 0.750 0.221

Participation rate men 0.000 -0.001 0.003 0.002 0.003 0.004

Hours worked per week men 0.020 -0.029 0.061 0.056 –0.180 0.234

a2 latent classes. bDD estimates drawn from the same sample as in Bettendorf et al. (2012), full regression results available on

request.
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youngest child aged between 0–3 years and –0.77 for couples with a youngest child of

between 4–11 years of age. There is hardly any effect on the labor supply of men, but

a significant negative effect on the labor supply of women. This is particularly true for

women with a youngest child aged between 0–3 years, who use much more formal childcare

than women with a youngest child aged between 4–11 years. The next three rows give the

same elasticities with respect to the net price of formal childcare or the parental fee of

formal childcare. A 1% increase in the gross price leads to more than a 1% increase in the

average parental fee because a fraction of the parents pays a gross price that is higher than

the maximum price for which they can get a subsidy. Hence, these parents have to bear

the full 1% rise in the gross price. The net price elasticities are more directly comparable

to other studies, that typically focus on the elasticity with respect to the parental fee.

These elasticities are somewhat smaller, but still substantial with –0.41 for couples with a

youngest child aged 0–3 years, and –0.54 for couples with a youngest child of up to 4–11

years.100 Our results for the net price elasticity of labor supply by women is in line with

the review presented in Blau (2003, p. 492). For the studies that explicitly allow for a

formal childcare choice next to a labor supply choice, and hence do not impose a 1-to-1

link between the two, the elasticity of labor supply of women with respect to the net price

of formal childcare is relatively low, ranging from –0.09 to –0.20. For mothers with a

youngest child of 0–3 years of age, we find a similar low elasticity of –0.09. For mothers

with a youngest child aged between 4–11 years, the elasticity is even lower (–0.03), which

is partly a result of the lower share of women using formal care in this group.101

Table 3.5 compares the predictions of the structural model with the results of a

quasi-experimental study. Bettendorf et al. (2012) analyse the employment effects of the

reforms discussed in Section 3.2 using difference-in-differences (DD). The identification

in Bettendorf et al. (2012) comes mostly from the intertemporal dimension, using a

before–after comparison with data for the period 1995–2009. The identification in our

analysis comes in part from intertemporal variation from the policy reforms in the period

2006–2009, but in part also from the cross-sectional variation. Bettendorf et al. (2012)

present estimation results for mothers with a youngest child aged between 0–11 years,

but this includes single mothers. Furthermore, they report effects for a different

classification of mothers (with a youngest child aged between 0–3, 4–7 and 8–11 years).

To make the comparison with the DD as clean as possible, we used the same initial

sample as Bettendorf et al. (2012) but we estimate responses for the subgroups we

100For example, in a recent study for Australia, Gong and Breunig (2012, Table 4) calculate a net price

elasticity of childcare of –0.22.
101Table 3.A.5 in appendix 3.C gives the resulting elasticities when we include a proxy for informal

childcare. The elasticities are similar to the base model.
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consider in our empirical analysis, that is men and women in couples with a youngest

child aged between 0–3 or 4–11 years. The results are given in Table 3.5, along with the

simulation results for the estimated structural model.

Table 3.5 shows that the results for the structural model are very much in line with the

results of the DD analysis for mothers. Indeed, we can not reject that the DD estimates

for the effect on hours worked and participation of mothers are equal to the simulated

effects. The estimated effects on the participation rate of fathers is again very much in

line with the prediction from the structural model, and we can not reject that they are the

same. For the intensive margin, for fathers with a youngest child aged between 4–11 years

of age, the DD analysis suggests a smaller negative effect on hours worked per week by the

employed than the structural model, although the coefficient is not significantly different

from the prediction of the structural model. The only coefficient of the DD analysis which

differs significantly from the prediction of the structural model is the intensive margin

response by fathers with a youngest child aged between 0–3 years of age, for which the

DD analysis suggests a larger, negative response than the structural model.

Table 3.5 also shows the predictions of the structural model when we do not allow for

latent classes. In this case the predictions of the structural model move away from the DD

estimates, in particular for hours worked per week by women in couples with a youngest

child 4–11 years of age. Hence, a comparison with the DD analysis seems to favor a model

with latent classes over a model with homogenous treatment of preferences.

3.6 Relative effectiveness of fiscal stimuli

We use the empirical model to study the effectiveness of different fiscal stimuli for working

couples with children. The policy reforms we consider are motivated by the actual reforms

that have occurred in the Netherlands over the past decade. However, since many countries

have witnessed, or are considering, similar types of reforms, we believe that the relevance

of our results extends well beyond the borders of the Netherlands.

We consider three types of fiscal stimuli for working parents: i) an increase in childcare

subsidies, ii) the introduction of an (additional) in-work benefit for secondary earners, and

iii) the introduction of an in-work benefit for both primary and secondary earners. For

each of these fiscal stimuli we consider two types of reforms: a) a subsidy/benefit that does

not depend on income, and b) a subsidy/benefit that rises with income. Comparing the

results for the income independent and income dependent subsidy/benefit we can study to

what extent there is an equity-efficiency trade-off for the different types of fiscal stimuli.

The baseline scenario is the subsidy scheme of the childcare subsidy in 2009, applied to

all years in our data set, with an average subsidy rate for childcare of 76%. To make the
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impulses comparable, in all simulations we consider the effects of a reform that costs 100

million euros given the initial distribution of labor supply and childcare choices. Then,

when we calculate the effectiveness of the different policies, we compare the increase in

total hours worked to the public expenditures including behavioral responses. Indeed, so-

called knock-on effects on public expenditures will play an important role in the relative

effectiveness.

First, we consider the results for the following three reforms:

(1) An increase in the childcare subsidy by 10.3 percentage points of the hourly price.

(2) An annual in-work benefit for secondary earners of 290 euros.

(3) An annual in-work benefit for primary and secondary earners of 126 euros.

Figure 3.5, 3.7 and 3.9 give the re-distributional effects of these reforms, respectively.

On the horizontal axis is initial disposable household income, on the vertical axis is the

percentage change in disposable household income. None of these reforms depends directly

on income: the absolute change in disposable income is the same for low and high income

households that use the same formal childcare and have the same number of partners

employed. However, because we present re-distributional effects in percentage terms,

percentage changes in disposable income are lower for high income households, ceteris

paribus. For the childcare reform in Figure 3.5 we see a number of ‘lines’, as families differ

in their number of children, and the number of days of formal childcare they use. Although

the change in the subsidy itself does not depend on income, it is implicitly targeted more

at middle and higher incomes because they use more formal childcare than lower income

families. Accordingly, there is a positive effect of the reform on the Gini-coefficient for

disposable household income (before behavioral changes), reported in column (1) in Table

3.6. Figure 3.7 shows two lines for the in-work benefit for secondary earners. One line

on the horizontal axis for couples in which at least one of the partners does not work,

and a second, higher line for two-earner couples. As low income households benefit more

in percentage terms, this reform leads to a decline in the Gini-coefficient, see column (2)

in Table 3.6. Finally, Figure 3.9 gives the re-distributional effects of the in-work benefit

for both primary and secondary earners. Here we see three lines, one for two-earner

households, one for one-earner households and one for households in which neither of the

two parents works. This reform is targeted even more at lower incomes, in percentage

terms, and the Gini-coefficient falls the most in this scenario, see column (3) in Table 3.6.

Table 3.6 presents the effects on labor participation, formal childcare and public

finances. Column (1) gives the results for the increase in the childcare subsidy. First,
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Effect on initial incomes: childcare subsidies

Figure 3.5: Not targeted
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Figure 3.6: Targeted more at higher incomes
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Effect on initial incomes: in-work benefit for secondary earners with children

Figure 3.7: Not targeted
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Figure 3.8: Targeted more at higher incomes
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Effect on initial incomes: in-work benefit for primary and secondary earners with children

Figure 3.9: Not targeted
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Figure 3.10: Targeted more at higher incomes

0
2

4
6

C
ha

ng
e 

in
 d

is
po

sa
bl

e 
ho

us
eh

ol
d 

in
co

m
e 

(in
 %

)

20000 40000 60000 80000 100000
Disposable household income (in euro)

108



Table 3.6: Effectiveness of fiscal stimuli of 100 million euros

Not targeted Targeted more at higher incomes

(1) (2) (3) (4) (5) (6)

Childcare In-work benefit In-work ben. Childcare In-work benefit In-work ben.

subsidy second. earners all parents subsidy second. earners all parents

Percentage changes

Inequality

Gini coefficient 0.35 -0.10 -0.34 0.93 0.53 -0.14

Labor supply

Labor supply total 0.55 0.28 0.09 0.56 0.44 0.11

Labor supply youngest child 0–3

– Men 0.04 0.03 –0.02 0.10 0.02 0.02

— Extensive margin 0.22 0.12 0.05 0.16 0.11 0.06

— Intensive margin –0.19 –0.09 –0.07 –0.06 –0.09 –0.04

– Women 2.44 0.75 0.23 2.29 1.34 0.27

— Extensive margin 1.52 0.89 0.34 1.19 0.73 0.13

— Intensive margin 0.90 –0.14 –0.11 1.10 0.61 0.14

Labor supply youngest child 4–11

– Men 0.03 –0.02 –0.03 0.05 –0.03 –0.01

— Extensive margin 0.02 0.07 0.03 0.02 0.06 0.04

— Intensive margin 0.01 –0.08 –0.06 0.03 –0.09 –0.05

– Women 0.89 1.02 0.44 0.91 1.49 0.41

— Extensive margin 0.39 1.24 0.56 0.35 0.80 0.23

— Intensive margin 0.50 –0.21 –0.12 0.55 0.68 0.18

Formal childcare

Formal childcare total 12.62 1.28 0.67 11.13 2.12 0.79

Formal childcare youngest child 0–3 11.54 1.20 0.64 9.51 1.82 0.70

Formal childcare youngest child 4–11 16.28 1.54 0.80 16.61 3.12 1.09

Effectiveness Millions of euros

Additional public exp. ex ante 100.0 100.0 100.0 100.0 100.0 100.0

Knock-on effect childcare subsidies 132.4 11.0 5.8 103.4 16.8 6.3

Knock-on effect taxes and benefits –52.7 –19.7 –4.8 –60.1 –33.5 –8.5

Additional public exp. ex post 179.7 91.3 101.0 143.3 83.3 97.8

Euros

Ex ante spending per FTE 28,135 55,269 179,070 27,782 35,211 142,829

Including effect on formal childcare use 65,374 61,323 189,402 56,509 41,122 151,859

Including effect on taxes and benefits 50,559 50,442 180,772 39,810 29,328 139,741
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consider the effects on labor participation of couples with a youngest child aged between

0–3 years. The overall effect on hours worked by men is small. However, there is a

substantial positive effect on both the extensive and the intensive margin for women. We

observe similar though somewhat smaller labor supply effects for couples with a youngest

child aged between 4–11 years. Children in primary school are less likely to go to formal

childcare, and if they do they typically go for only a few hours per day. Overall, total

hours worked by couples with a youngest child aged between 0–11 years increases by

0.55%.

Couples with a youngest child aged between 0–3 years increase their demand for

childcare by 11.54%, whereas couples with older children demand 16.28% more childcare.

This corresponds to an increase in hours of childcare per week of 1.77 and 0.33 hours,

respectively. Men in couples increase their labor supply by just 0.01 hours per week. The

average increase for women is 0.44 and 0.13 for mothers with a youngest child aged

between 0–3 and 4–11 years, respectively. Hence, the rise in formal childcare is much

bigger than the rise in total hours worked, which underscores that there is not a 1-to-1

link with hours worked.

Finally, we consider the effects on public finances, excluding and including knock-on

effects. The increase in hours worked increases tax receipts and reduces benefit

expenditures by 53 million euros. However, this effect is dominated by the sizable

increase of childcare subsidy expenditures (132 million euros).102 Indeed, many couples

switch to formal childcare, and with an average subsidy rate for formal childcare in the

base of 76% of the gross hourly price, this makes the childcare reform rather costly to

the government. In the last three rows we calculate the additional public spending per

additional full time equivalent (fte) employed. Ignoring knock-on effects, additional

public spending per additional fte is 28 thousand euros. Taking into account the increase

in formal childcare, additional public spending per additional fte rises to 65 thousand

euros. Finally, taking into account additional tax receipts and savings on benefits, we

arrive at 51 thousand euros per additional fte.

Column (2) in Table 3.6 gives the behavioral responses and corresponding budgetary

effects for the in-work benefit targeted at secondary earners. The effect on the labor supply

of men is again small. In contrast to reform (1), the effect on hours worked by women

with children of 0–3 years of age is smaller than the effect for women with older children.

This is due to the fact that the benefit is not conditioned on the use of formal child care.

A large part of the in-work benefit therefore goes to the mothers with a youngest child

4–11 years of age who, due to their lower utilization of childcare, were not among the

102The 132 million euros is in addition to the initial 100 million euros.
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main beneficiaries of the first reform. It is interesting to note that the intensive margin

response is negative for women with children in both age groups (for working women the

in-work benefit only generates an income effect).

Since the in-work benefit does not affect the price of formal childcare for parents,

reform (2) has only a modest effect on the use of formal childcare. This is also reflected

in the knock-on effects for the government. Because reform (2) leads to lower overall

stimulation of hours worked, the knock-on effect in terms of taxes and benefits is smaller

than for reform (1). However, more important is the smaller knock-on effect in terms of

childcare subsidy expenditures. In the end, reform (2) generates a positive knock-on effect

of 9 million euros. For reform (2), ignoring knock-on effects, additional public spending

per additional fte employed is 55 thousand euros. Taking into account the positive and

negative knock-on effects, this becomes 50 thousand euros. Hence, taking into account

the knock-on effects, we find that reforms (1) and (2) are about equally effective in raising

additional labor supply per additional euro spent.103

Column (3) in Table 3.6 gives the results of the in-work benefit for both primary and

secondary earners. In this senario, a large part of the subsidies goes to men in couples

with children, who hardly respond to financial incentives. As a result, the effects are much

smaller than in reforms (1) and (2). We still see a positive effect on the extensive margin,

and a negative effect on the intensive margin (due to the income effect). The increase

in total hours worked is just 0.09%. The knock-on effects are therefore also small, and

close to zero overall. This makes the third scenario the most expensive reform in terms

of spending required per marginal full time worker. Indeed, additional public spending

per additional fte employed is close to 181 thousand euros.104 We should note though,

103Note however, that reform (1) goes at the expense of greater inequality, whereas reform (2) actually

reduces inequality.
104Even less effective for labor supply by couples would be an EITC along the lines of the EITC in the

US. The EITC in the US depends on household income and is targeted at low incomes, see e.g. Meyer

(2010) for an extensive discussion of the EITC in the US and the resulting behavioral responses. For

couples, this EITC increases the effective tax rate for the elastic group of secondary earners, both on the

extensive and the intensive margin. We simulate the introduction of the following EITC in our sample. For

households with one child, the phase-in range of the EITC runs from e0 to e8,971, with a phase-in rate

of 34%, until the maximum level of e3,051 is reached. Next, the EITC remains constant from e8,971 to

e16,457. The phase-out range runs from e16,457 to e35,545, with a phase-out rate of 16%. For households

with more than one child, the phase-in range of the EITC runs from e0 to e12,607, with a phase-in rate

of 40%, until the maximum level of e5,043 is reached. Next, the EITC remains constant from e12,607

to e16,457. The phase-out range runs from e16,457 to e40,402, with a phase-out rate of 21%. We find

that this EITC actually reduces labor supply by couples with children by 3.3%. These results are in line

with the findings of Eissa and Hoynes (2004), who report a large negative effect of the EITC on labor

participation by women in couples in the US.
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that this reform leads to a bigger drop in inequality than reform (2). With this effect

on inequality in mind, the results for reforms (1)–(3) suggest that the Dutch shift from

the system of in-work benefits for all parents to the system combining in-work benefits

for secondary earners and higher childcare subsidies was effective in terms of raising total

hours worked.

Next, we consider the trade-off between equity and efficiency by simulating reforms

that are targeted more at middle and higher incomes. Specifically, we study the effects of

the following three reforms:

(4) An increase in childcare subsidies so that the parental fee falls by 41% for all incomes.

Given that middle and higher incomes pay a larger fee in the base, this reform targets

mostly middle and high income families.

(5) An in-work benefit for secondary earners starting at zero at an annual gross labor

income of 4,000 euros, and then rising with 2.2% per euro of income up to a maximum

of 581 euros at an income of 30,000 euros.

(6) An in-work benefit for primary and secondary earners in couples, starting at zero at

an annual gross labor income of 4,000 euros, and then rising with 0.6% of income

up to a maximum of 168 euros per year at an income of 30,000 euros.

The redistributional effects of these reforms are given in Figure 3.6, 3.8 and 3.10,

respectively. Reforms (4) and (5) increase income inequality (as measured by the

Gini-coefficient) more than reforms (1) and (2), see Table 3.6. Furthermore, reform (6)

reduces inequality less than reform (3). If there is a trade-off between equity and

efficiency, we would expect these reforms to be more effective in terms of labor supply

and public spending per additional fte employed. But is this actually true, and if so, how

much of a difference does it make?

Column (4) in Table 3.6 gives the effects of the increase in childcare subsidies targeted

more at middle and high incomes. The effect on total labor supply is quite similar to

reform (1), with the effect on men being more favorable and the effect for women being

less favorable. There is no apparent trade-off for childcare subsidies when looking only at

hours worked. This suggests that the current system in the Netherlands, which targets

subsidies mostly at low incomes, is not detrimental to hours worked.105 However, the

knock-on effects are more favorable for reform (4) than reform (1). The additional hours

105The case for targeting childcare subsidies at low income households becomes stronger when

participation in childcare benefits children from low income households more than children from middle

and high income households, as suggested by the empirical evidence presented in e.g. Blau and Currie

(2006) and Havnes and Mogstad (2015).
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worked by middle and higher incomes generate more additional tax revenue per additional

hour worked. Furthermore, substitution of other types of care for formal care is less

costly for the government, as the subsidy per hour of formal childcare is lower for middle

and higher incomes than for lower incomes. With an about equal effect on total hours

worked and more favorable knock-on effects, additional public spending per additional fte

employed is more favorable in reform (4) than in reform (1), with 40 thousand euros in

reform (4) compared to 51 thousand euros in reform (1). However, the difference comes

at the expense of additional income inequality, and hence, once we take into account the

knock-on effects on the government budget, there is actually a trade-off between equity

and efficiency when it comes to the targeting of childcare subsidies.

Column (5) shows that the in-work benefit for secondary earners that rises with income

has a bigger effect on hours worked than reform (2). Indeed, the substitution effect of this

reform makes the intensive margin responses by women positive rather than negative.

The effect on total hours worked is also considerably larger than reform (2), although

still smaller than the childcare reforms (1) and (4). However, because this reform does

not generate a large response in the use of formal childcare, the knock-on effects are

rather favorable. Indeed, when we calculate the additional expenditures per additional

fte employed, reform (5) is the most effective, with 29 thousand euros per additional fte

employed. This suggests that the Dutch reform in 2009, making the in-work benefit for

secondary earners income dependent, was rather effective. However, there is also a trade-

off here with equity, as the additional hours worked come at the expense of additional

income inequality.

Finally, column (6) gives the results of the income dependent in-work benefit for

primary and secondary earners. The overall effect on hours worked and government

finances is slightly better than for the flat benefit for primary and secondary earners.

Again, there is a trade-off between efficiency and equity. However, this reform still has

only a marginal effect on overall hours worked and the costs per additional fte employed

of 140 thousand euros are still rather unfavorable.

Reforms (4)–(6) show that there is indeed a trade-off between equity and efficiency,

targeting fiscal stimuli more towards working parents with a middle or higher income

leads to a larger increase in hours worked per additional public euro spent. However, the

trade-off is less pronounced for childcare subsidies than for in-work benefits.

We conclude the discussion of the policy simulations with two important caveats.

First, we consider reforms starting out of a base in which the average childcare subsidy

rate is 76%. This makes a further increase in childcare subsidies rather costly for the

government, because for each additional hour of formal childcare the government has to
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pay 76% on top of the increase in the childcare subsidy. To study the extent to which

the effectiveness of childcare subsidies falls with the level of the subsidy rate we have

simulated two more reforms: i) reducing childcare subsidies by 50%, and ii) reducing

childcare subsidies by 100%. The corresponding savings for the government per fte lost

are 40,375 and 29,933 euros, respectively. This shows that when we start from a very

low initial childcare subsidy rate, the marginal effectiveness of childcare subsidies can

be comparable or even higher than in-work benefits for secondary earners.106 Second,

childcare subsidies and in-work benefits for secondary earners that increase in income may

be more effective in the Netherlands than in other countries. Indeed, Bargain et al. (2014)

show that intensive margin responses of women in couples in the Netherlands are relatively

large when compared to other developed countries. However, it is a priori unclear to what

extent this affects the relative effectiveness of childcare subsidies versus in-work benefits

for secondary earners.

3.7 Conclusion

We have estimated a structural model for couples with a youngest child aged between

0–3 years (pre-primary school age) and couples with a youngest child aged between 4–11

years (primary school age), where we model the simultaneous choice over hours worked by

fathers, hours worked by mothers and the hours of formal childcare use. Large exogenous

variation in childcare subsidies and in-work benefits facilitates the identification of the

structural parameters. Furthermore, we account for unobserved heterogeneity by using a

flexible framework of latent class models. The model produces labor supply responses to

reforms over the period 2005–2009 similar to a difference-in-differences analysis.

We use this model to study the relative effectiveness of different types of fiscal stimuli

for working parents with young children. We find that the most effective fiscal stimulus

for working parents is an in-work benefit targeted at secondary earners that rises with

income. Childcare subsidies are less effective than in-work benefits for secondary earners,

because substitution of other types of care for formal care drives up public expenditures.

However, childcare subsidies are still much more effective than in-work benefits that target

both primary and secondary earners. Primary earners are rather unresponsive to financial

incentives. We also find that there is a trade-off between equity and efficiency for these

fiscal stimuli, the effect on hours worked per additional public euro spent is bigger when

106This is in line with the findings of (Blau, 2003, pp. 506-507), who shows that starting from a base

where there is no childcare subsidy, a marginal increase in childcare subsidies is likely to be more cost-

effective than an in-work benefit for mothers (which is closely related to the income independent in-work

benefit for secondary earners we consider).
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we target the policies more at middle and high incomes. However, the trade-off is less

pronounced for childcare subsidies than for in-work benefits.

An interesting direction for future research would be to model these decisions in a life

cycle model (Blundell et al., 2013). Indeed, there may be career effects extending beyond

the period when the children are young. Another interesting avenue to consider is the

effect of participation in formal childcare on the well-being of children and how they fare

later in life, and whether or not there is a difference between children from low income

and high income families (Havnes and Mogstad, 2015). Finally, the childcare reform may

have been more salient than the reform of in-work benefits. Indeed, Chetty et al. (2009)

stress the importance of salience in the behavioral responses to taxes and subsidies, and

this too seems an interesting topic for future research.
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3.A Preferences and fit of preferred model

Table 3.A.1: Preferences by latent class, youngest child 0–3 yrs

Latent class 1 2 1 2

Income 6.164∗∗ 15.812∗∗∗ Fixed costs men -8.885∗∗∗ -11.758∗∗∗

Leisure men -66.223∗∗∗ -74.155∗∗∗ *Lower education 1.539∗∗ 0.522

*Age 0.367 0.663 *Middle education 1.483∗∗∗ 1.124∗∗∗

*Age2 0.260∗ -1.393 *Non-Western immigrant -0.830∗∗∗ -0.558∗∗∗

*Western immigrant -1.682∗∗∗ -1.125∗∗∗∗

Leisure female -21.914∗∗∗ -19.814∗∗

*Age 2.936 1.375 Fixed costs women -2.520∗∗∗ -2.550∗∗∗

*Age2 2.348 2.872 *Lower education 0.836 -0.674∗∗∗

*Middle education 0.484∗∗ 0.162

Income2 2.250∗∗ -3.646∗∗∗ *Non-Western immigrant -1.144∗∗∗ -1.412∗∗∗

Income*leisure men 21.444∗∗∗ -2.799 *Western immigrant -0.284 -0.868∗∗

Income*leisure women 5.391 -8.189

Leisure men2 -48.270 -14.755∗∗∗ Fixed cost childcare 0.690 0.365

Leisure women2 -126.255∗∗∗ -167.628∗∗∗ *Non-Western immigr. men -0.254 -0.466

Leisure men*leisure women -0.392 -11.813 *Western immigrant men 0.993 -0.664

*Lower education men -0.428∗∗∗ -0.287∗∗∗

Childcare -2.895∗∗∗ -1.637∗∗ *Middle education men -0.267∗∗∗ -0.477∗∗∗

*Urban area 0.643∗∗ 0.992∗∗∗ *Non-Western immigr. women -1.598 -1.261

*Non-Western immigr. men -0.644 -0.135 *Western immigrant women -0.999 -0.147

*Western immigrant men 0.841 0.587∗∗ *Lower education women -1.737∗∗∗ -0.766∗∗

*Non-Western immigr. women 0.999 0.979 *Middle education women -0.461∗∗ -0.652∗∗∗

*Western immigrant women 0.365 0.164 *Urban area -0.859 -1.619∗∗

Childcare2 0.878 -0.135 Relative class shares 48% 52%

Childcare*income 0.943∗∗∗ 0.477∗

Childcare*leisure men 0.854 1.159

Childcare*leisure women -5.781∗∗∗ -7.935∗∗∗

*** p<0.01, ** p<0.05, * p<0.1.
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Table 3.A.2: Preferences by latent class, youngest child 4–11 yrs

Latent class 1 2 1 2

Income 3,313*** -10,189*** Fixed costs men -4,935*** -27,306***

Leisure men -22,692 -301,521*** *education low 0,504* -0,098

*age -2,875 17,586*** *education mid 1,067*** -0,503

*age2 2,597** -3,716*** *non-Western immigrant -0,520 -2,961***

*Western immigrant -1,132*** 2,719***

Leisure female -11,029 -61,631***

*age 0,301 2,436* Fixed costs women -1,205*** -2,684***

*age2 -1,426 6,689*** *education low -0,557*** -0,044

*education mid -0,236** 0,064

Income2 -0,981** 11,441*** *non-Western immigrant 0,405** -1,752***

Income*leisure men -3,274*** 59,227*** *Western immigrant -0,398 0,313*

Income*leisure women -2,971*** 26,830***

Leisure men2 -12,534 -425,783*** Fixed cost childcare -3,484*** -2,257***

Leisure women2 -57,708*** -201,181*** *non-Western immigr. men -0,778** -0,327

Leisure men*leisure women -17,181 25,459 *Western immigr. men 1,008 -1,847**

*education low men 0,065* -0,101

Childcare -2,637** -4,094*** *education mid men -0,534* -0,113

*urban area 0,748* -0,571 *non-Western immigr. women 0,109 0,991

*non-Western immigr. men 2,075* -2,146 *Western immigr. women 1,441** 0,482*

*Western immigr. men -0,176 1,396 *education low women -2,247*** -0,703*

*non-Western immigr. women -1,074 0,960 *education mid women -0,256 -0,287

*Western immigr. women -1,742*** -0,304 *urban area -0,686 1,086*

Childcare2 -0,468 -1,017*** Relative class shares 44% 56%

Childcare*income 0,170* 1,425***

Childcare*leisure men -7,435*** -5,463*

Childcare*leisure women -7,980*** -13,451***

*** p<0.01, ** p<0.05, * p<0.1.
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Fit labor supply men

Figure 3.A.1: Age youngest child 0–3 yrs
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Figure 3.A.2: Age youngest child 4–11 yrs
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Fit labor supply women

Figure 3.A.3: Age youngest child 0–3 yrs

0.0 

5.0 

10.0 

15.0 

20.0 

25.0 

30.0 

35.0 

0 8 16 24 32 40 

Observed Predicted 

Figure 3.A.4: Age youngest child 4–11 yrs
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Fit formal childcare use

Figure 3.A.5: Age youngest child 0–3 yrs
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Figure 3.A.6: Age youngest child 4–11 yrs
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3.B Elasticities and shares with negative marginal utility by number of

latent classes

Table 3.A.3: Elasticities by number of latent classes: youngest child 0–3 yrs

1 LC 2 LC 3 LC 4 LC

Gross hourly wage men +1%

Labor supply men 0.09 0.08 0.03 0.09

– Extensive margin 0.08 0.07 0.01 0.07

– Intensive margin 0.01 0.01 0.02 0.02

Labor supply women –0.15 –0.15 –0.21 –0.15

Formal childcare 0.10 0.11 0.05 0.05

Gross hourly wage women +1%

Labor supply women 0.37 0.40 0.33 0.48

– Extensive margin 0.25 0.25 0.18 0.30

– Intensive margin 0.12 0.15 0.15 0.18

Labor supply men –0.04 –0.05 –0.07 –0.06

Formal childcare 0.40 0.41 0.44 0.45

Gross price formal childcare +1%

Formal Childcare –0.61 –0.66 –1.09 –0.92

Labor supply men 0.00 0.00 0.00 0.00

Labor supply women –0.13 –0.14 –0.15 –0.16

Observed choices with negative marginal utility income 0.00 0.00 0.00 0.00

Observed choices with negative marginal utility leisure men 0.74 0.39 0.00 0.08

Observed choices with negative marginal utility leisure women 0.38 0.36 0.09 0.00

Observed choices with negative marginal utility formal childcare 0.54 0.35 0.59 0.49
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Table 3.A.4: Elasticities by number of latent classes: youngest child 4–11 yrs

1 LC 2 LC 3 LC 4 LC

Gross hourly wage men +1%

Labor supply men 0.09 0.06 0.08 0.08

– Extensive margin 0.08 0.04 0.07 0.06

– Intensive margin 0.01 0.02 0.01 0.02

Labor supply women –0.11 –0.07 –0.10 –0.11

Formal childcare 0.27 0.15 0.24 0.22

Gross hourly wage women +1%

Labor supply women 0.38 0.47 0.44 0.48

– Extensive margin 0.25 0.31 0.31 0.29

– Intensive margin 0.13 0.16 0.13 0.19

Labor supply men –0.03 –0.04 –0.07 –0.05

Formal childcare 0.45 0.77 0.71 0.83

Gross hourly price formal childcare +1%

Formal Childcare –0.36 –0.77 –0.70 –0.83

Labor supply men 0.00 0.00 0.00 0.00

Labor supply women –0.02 –0.04 –0.04 –0.05

Observed choices with negative marginal utility income 0.00 0.00 0.09 0.08

Observed choices with negative marginal utility leisure men 0.78 0.17 0.26 0.41

Observed choices with negative marginal utility leisure women 0.41 0.22 0.34 0.02

Observed choices with negative marginal utility formal childcare 0.57 0.16 0.10 0.57
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3.C Robustness check: including proxy for informal childcare

Table 3.A.5: Elasticities for models w/o and w/ proxy informal childcare

Couples 0-3 yrs Couples 4-11 yrs

1 LC 2 LC 1 LC 2 LC

Model without proxy informal care

Labor supply elasticity men 0.09 0.08 0.09 0.06

Labor supply elasticity women 0.37 0.40 0.38 0.47

Price elasticity formal childcare –0.61 –0.66 -0.36 -0.77

Model with proxy informal care

Labor supply elasticity men 0.09 0.07 0.10 0.06

Labor supply elasticity women 0.37 0.41 0.41 0.48

Price elasticity formal childcare –0.62 -0.70 -0.42 -0.84
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3.D Simulating the 2011-2013 childcare reform

With the empirical structural model we can also simulate the effects of recent cuts in

childcare subsidies. Following the steep rise in public expenditures on formal childcare over

the period 2005–2009, and after the Dutch economy was hit by the Great Recession, the

Dutch Government announced to cut expenditures on childcare subsidies over the period

2011–2013. As a result, the average contribution rate of households to formal childcare was

projected to increase from 22% to 34% (Ministry of Social Affairs and Employment, 2011).

The redistributional effects on disposable household income are shown in Figure 3.A.7. The

simulated effects on labor participation, formal childcare use and public finances are given

in Table 3.A.6.

The reform is projected to have only a small negative effect on hours worked by fathers.

The effect is projected to be more pronounced for mothers, in particular for mothers with a

youngest child of 0–3 years of age. Their hours worked drop by 3.4%, of which a substantial

part is on the intensive margin. The drop in the use of formal childcare is projected to be

much bigger in percentage terms, 14% respectively 20% for households with a youngest

child aged between 0–3 years and 4–11 years. As a result, the knock-on effect for the

government budget is actually positive. Additional savings on childcare subsidies more

than offset the loss in tax receipts and the rise in benefit expenditures. We should also

note that the predicted decline in the use of formal childcare is actually quite similar to

what is observed following the recent cuts in childcare subsidies, with the use of formal

childcare falling by 18% (Ministry of Social Affairs and Employment, 2014). However,

uncertainty about trend growth absent the reform, and the effect of the Great Recession,

complicate the comparison.
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Figure 3.A.7: Redistributional effects childcare reform 2011–2013
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Table 3.A.6: Simulation results: childcare reform 2011–2013

Youngest child 0–3 yrs Youngest child 4-11 yrs

Percentage changes Percentage changes

Labor supply men –0.15 –0.05

– Extensive margin –0.26 –0.02

– Intensive margin 0.11 –0.03

Labor supply women –3.43 –1.12

– Extensive margin –1.88 –0.45

– Intensive margin –1.58 –0.67

Formal childcare –14.24 –19.87

Overall effect

Percentage changes Millions of euros

Gini coefficient –1.05 Additional public exp. ex antea –154.4

Labor supply total –0.79 Knock–on effect childcare subsidies –109.2

Formal childcare total –15.53 Knock-on effect taxes and benefits 82.8

Additional public exp. ex posta –180.8

aAdditional public expenditures in our sample.
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4 Much of a Muchness? Involuntary Unemployment in the

Netherlands

The content of this chapter is based on a revised version of the CPB discussion paper 312

A structural analysis of labor supply and involuntary unemployment in the Netherlands.

4.1 Introduction

Most structural models of labor supply assume that individuals freely choose their

preferred alternative from a fixed discrete choice set. Examples include Bargain et al.

(2014), Blundell and Shephard (2012), Keane and Moffitt (1998) and Van Soest (1995).

In reality, demand-side restrictions may limit these discrete choice sets. This may have

important policy implications. Consequently, the employment, budgetary and welfare

effects of changes in financial incentives, for example changes in welfare benefits and

in-work tax credits, may be quite different once we account for the possibility that

individuals or households can not realize their preferred labor supply (Bargain et al.,

2010).

In this paper, we examine the role of involuntary unemployment in the Netherlands.

We compare the behavioral responses of different subgroups in the model with

involuntary unemployment to those in the standard labor supply model without

rationing. By simulating several tax-benefit reforms, we consider to what extent different

tax reforms lead to different labor supply responses when we account for involuntary

unemployment. It is also interesting to investigate whether these differences are more

prominent for individuals with a higher probability of being involuntarily unemployed,

such as lower educated individuals and immigrants.

We use data from the Labor Market Panel of Statistics Netherlands on the period 2006–

2009 to estimate a structural model of labor supply with involuntary unemployment. Next

to information on wages and hours worked for the employed, the data set also contains

information on job search behavior by the non-employed. With this information we can

estimate the separate roles of preferences and job opportunities in the determination of

employment outcomes, using the double-hurdle model developed by Cragg (1971). In a

subsequent step, we extend the model for singles and single parents with endogenous job

search behavior, where job search behavior depends on the expected benefit from this

search (Pissarides, 2000).



Our main findings are as follows. First, the average labor supply elasticities are only

slightly lower in the model with involuntary unemployment than in the model without

involuntary unemployment. In contrast, the incorporation of involuntary unemployment

makes a much bigger difference for the labor supply effects of tax-benefit reforms from

related studies (Bargain et al., 2010). The main reason for the small impact of

incorporating involuntary unemployment on behavioral responses is the small share of

involuntarily unemployed individuals in our data set.107 We do however find a relatively

large upward bias in labor supply elasticities for subgroups who have a relatively high

risk at being involuntarily unemployed, such as lower educated individuals and

non-Western immigrants, in the model without involuntary unemployment. Second, a

simulation of tax-benefit reforms shows that the upward bias in aggregated labor supply

responses is also limited for the reforms we consider. Third, introducing endogenous job

search behavior in the model with involuntary unemployment for singles and single

parents slightly reduces their labor supply responses further.

We follow earlier work by Bargain et al. (2010), Blundell et al. (1987), Euwals and

Van Soest (1999) and Hogan (2004). This paper contributes to the literature in the

following ways. First, this analysis provides empirical evidence that the standard labor

supply model, in which rationing does not exist, gives a good prediction of labor supply

responses when the level of (involuntary) unemployment in a country is not too high.

Hence, this result may also be relevant for other countries with a low unemployment

rate, such as Germany (5%), Japan (3.6%), Korea (3.5%) and Norway (3.5%) in 2014

(OECD, 2014). Second, we use a large and rich data set which enables us to estimate

several subgroups separately. We estimate the parameters of the utility function

separately for singles, single parents, couples without children and couples with children.

This makes the estimation more flexible and precise. However, many studies on labor

supply with involuntary unemployment pool subgroups due to the low number of

observations and focus at a particular group. For instance, Blundell et al. (1987), Hogan

(2004) and Laroque and Salanie (2002) focus on women, whereas Euwals and Van Soest

(1999) focus on single men and single women. Only Bargain et al. (2010) estimates

singles and couples separately but they pool households without and with children,

which is probably due to the low number of observations. Our analysis shows this

distinction is important because these subgroups respond differently to financial

incentives. In addition, our large data set enables us to give a detailed overview of the

107Although this paper uses a rather broad definition of involuntary unemployment (i.e. whether an

individual actively searched for a job in the past six months), only 3% of individuals living in couples, 6%

of singles without children and 8% of single parents are involuntarily unemployed.
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heterogeneous behavioral responses of individuals based on characteristics such as

education and ethnicity. As it turns out, these differences are substantial. Third, our

data set contains large reforms on in-work tax credits in 2006–2009 that generate

exogenous variation in the budget constraints. This benefits the identification of our

structural parameters. By contrast, Bargain et al. (2010) rely on cross-section data.

Furthermore, we use four consecutive years which gives us variation in job search

behavior. Fourth, we extend our model with involuntary unemployment by explicitly

modeling job search behavior. Static structural labor supply models with involuntary

unemployment treat job search behavior as exogenous (Bargain et al., 2010; Euwals and

Van Soest, 1999), which is a restriction. By making job search endogenous, we show that

tax reforms that increase work incentives, result in individuals shifting from the group of

non-searchers to searchers. We take a broad definition of involuntary unemployment to

include discouraged workers. This group is becoming increasingly important. Krueger

et al. (2014) for instance show that long-term unemployment is decreasing quickly in the

U.S. but this is partly due to long-term unemployed withdrawing from the labor force.

This paper shows that a reform, such as lowering benefits, induces discouraged workers

to re-enter the labor force. However, the total effect on labor supply is still limited, at

least in the Netherlands.

The paper is organized as follows. Section 4.2 sets out the structural model. Section 4.3

describes the data set we use in our estimation. Section 4.4 then presents the estimation

results, the fit of the model and the simulated labor supply elasticities. In Section 4.5

we consider what difference accounting for involuntary unemployment makes in a number

of policy simulations. Section 4.6 extends the model with involuntary unemployment for

singles and single parents by allowing for endogenous job search. Section 4.7 discusses

some limitations of the analysis and concludes.

4.2 Structural model

We specify a structural model of labor supply, in which the choice of working hours is

governed by preferences, the budget constraint, and the probability of job offers. Section

4.2.1 explains the model with exogenous job search, where we first consider the

specification of preferences and the budget constraint, and subsequently consider the job

offer probability. Section 4.2.2 describes the model with involuntary unemployment and

endogenous job search.
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4.2.1 Model with involuntary unemployment and exogenous job search

Households choose their preferred combination of working hours and leisure from a finite

set of alternatives: j ∈ {1, ..., J}, where J = 6 for singles and J = 36 for couples.

Households maximize their utility, subject to a budget constraint and a time constraint.

We assume a log quadratic utility function, which is a flexible specification that allows for

a good fit of the observed hours distribution. Specifically, the utility function for couples

is given by the random utility function:

U(y, hm, hf , fcm, fcf ;X) = u(y, hm, hf , fcm, fcf ;X) + ε

= β1y + β2(X)hm + β3(X)hf +

β4y
2 + β5h

2
m + β6h

2
f +

β7yhm + β8yhf + β9hmhf +

β10(X)fcm + β11(X)fcf + ε, (4.1)

where y denotes the log of real weekly income, hm and hf denote the log of hours of

leisure per week for men m and women f respectively, and ε denotes a household-option

specific random term which is assumed to be extreme value (type-I) distributed. This

results in the familiar multinomial logit specification for the preferred labor supply

probabilities, see McFadden (1974). The marginal utility of leisure is allowed to vary

over individual and household characteristics X.108 We also include fixed costs of work

for men and women, fcm and fcf , as indicator variables which equal 0 in the

non-working alternative and equal 1 in all the working alternatives, otherwise the model

predicts too many individuals working in small part-time jobs (Euwals and Van Soest,

1999). Fixed costs of work represent disutility from work such as traveling costs, search

costs or market frictions.

The budget constraint is given by:

y = wmlm + wf lf − T (wmlm, wf lf ; X) (4.2)

where w denotes the gross hourly wage and l denotes hours worked per week. T (.)

represents taxes. The time constraint is given by

li + hi ≤ TC (4.3)

where TC = 168 hours.109

108We include a third order term for leisure in the specification (which is significant at the 1% level) to

improve the fit of the model.
109Experimentation with other time endowments hardly affected our results.
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The probability of involuntary unemployment is modelled as a standard probit:

Ii = Φ(βXi) + υi (4.4)

We first estimate the determinants of the probability that an individual is rationed

(parameters β), given the demographic characteristics, using the involuntarily

unemployed and the employed. We then use this information to simulate an individual

probability of involuntary unemployment (Φ) for all individuals in our sample. Given the

simulated probability of rationing we can construct the likelihood to estimate preferences

over income and leisure.

For simplicity we outline the model for singles.110 For singles, there are three possible

states on the labor market: i) voluntary unemployment, individual prefers not to work, ii)

involuntary unemployment, individual prefers to work but does not have a job opportunity,

and iii) employed, individual prefers to work and does have a job opportunity.111 Our

approach builds heavily on the approach by Bargain et al. (2010) and we have the following

probabilities for being in state i), ii) and iii)112:

P V OL
i = Pr(di = 0) =

exp (Ui1)∑J
j=1 exp (Uij)

, (4.5)

P INV OL
i = Pr(di > 0, pi = 0) = Φ(βX)

J∑
k=2

{
exp (Uik)∑J
j=1 exp (Uij)

}
, (4.6)

and

PEMP
i,k≥2 = Pr(di = k, pi = 1) = (1− Φ(βX))

{
exp (Uik)∑J
j=1 exp (Uij)

}
. (4.7)

Here, di refers to desired hours of work and pi is a dummy variable indicating whether

an individual is rationed on the labor market (pi = 1) or not (pi = 0). The contribution

of the voluntarily unemployed to the likelihood function is straightforward and equals

the probability of the observed choice, which is the logit probability that zero working

hours has the highest utility (eq.4.5). Involuntarily unemployed individuals prefer another

alternative than the observed outcome. Unfortunately we do not have information on

their preferred number of working hours, so we only know that they want to participate

and that one of the working alternatives is preferred. Their contribution to the likelihood

110Derivation of the model for couples is similar and included in Appendix 4.A.
111Note that our definition of ‘unemployment’ includes non-participants.
112An alternative way to model demand-side restrictions is to use a sampling technique, see Aaberge

et al. (1999) and Aaberge and Colombino (2009). They draw wages and hours from a market distribution.

However, they do not have information on job search behavior at the individual level.
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is the sum of the probabilities of all positive hours values from the choice set, multiplied

by the probability of involuntary unemployment (eq.4.6).113 Finally, the contribution of

an employed individual to the likelihood function equals the probability of the observed

choice multiplied by the probability that the individual is not rationed on the labor market

(eq. 4.7).

For workers we use observed gross wages whereas for non-workers we simulate wages by

using a Heckman selection model.114 A detailed description of the empirical specification

and the estimation results for the Heckman selection models for gross hourly wages can

be found in Appendix 5.A. We model unobserved heterogeneity with respect to leisure

by including Halton random draws in vector X for leisure.115 Taking 50 draws (R) from

the estimated wage distribution and 50 halton draws for unobserved heterogeneity, we

maximize the following simulated likelihood for singles:116

L =
∏

i∈V OL

1

R

R∑
r=1

exp (Ui1r)∑J
j=1 exp (Uijr)

×
∏

i∈INV OL

1

R

R∑
r=1

Φ(βX)
J∑

k=2

exp (Uikr)∑J
j=1 exp (Uijr)

×
∏

i∈EMP,k≥2

1

R

R∑
r=1

(1− Φ(βX))
exp (Uikr)∑J
j=1 exp (Uijr)

(4.8)

4.2.2 Model with involuntary unemployment and endogenous job search

We extend the model with involuntary unemployment for singles and single parents with

endogenous job search behavior.117 We follow Pissarides (2000) by making job search

113For workers, we use actual working hours. In reality, the preferred number of working hours may differ

from the actual hours for workers as well. For instance, Bargain et al. (2010) and Euwals and Van Soest

(1999) use desired hours instead of actual working hours. We do not observe desired hours in our dataset.

And, more importantly, we believe this effect is limited in the Netherlands. Data from the OECD (2013)

shows that only 5% of women working in part-time would like to work more hours, whereas this share is

much higher in other OECD countries (13% in Germany, 28% in France and 55% in Spain).
114An alternative is to simulate wages for workers as well. Loeffler et al. (2014) for instance show that

labor supply elasticities are higher when using simulated rather than observed wages for workers. However,

Mastrogiacomo et al. (2015) provide evidence that this does not hold for the Netherlands. They also use the

Labor Force Panel to estimate a structural labor supply model. They argue that by using administrative

data on wages and working hours from employers, the potential division bias is less of a problem.
115Halton draws provide us with a better coverage than pseudo-random draws for a finite sample (Creedy

and Kalb, 2005).
116We derive the likelihood contributions for couples in a similar way.
117We abstract from on the job search.
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behavior depend on the expected benefit from this search.118 Lowering welfare benefits

makes labor force participation more attractive. Consequently, we may expect

individuals to increase their job search effort as its potential reward increases. Suppose

that utility U(y, h, s) now depends on income (y), hours of leisure (h) and a dummy

variable (s) indicating whether the individual actively searches for a job (s = 1) or not

(s = 0).119 Now we have the following possible outcomes:

1) The individual does not search, and receives utility:

Ui1rs = ui1r0(y, h, fc;X) + ε (4.9)

2) The individual searches but does not find employment, and receives utility:

Ui1rs − sc = ui1r1(y, h, fc;X)− sc+ ε (4.10)

3) The individual searches, finds a job, chooses alternative k, and receives utility:

Uikrs − sc = uikr1(y, h, fc;X)− sc+ ε (4.11)

where sc represents search costs and k = 2, .., J .

An individual only searches for a job if the expected benefit from search is higher than

its cost. So for outcome 1 we have:

Ui1rs > (1− Φ(βX))(E[Uikrs]− sc) + Φ(βX)(Ui1rs − sc) (4.12)

where the expected utility from work, E[Uikrs], equals:

E[Uikrs] =

J∑
k=2

exp(Uikrs)∑J
j=1 exp(Uijrs)

Uikrs. (4.13)

The probability than an individual does not search then becomes:

Pr(s = 0) =
exp (Ui1rs)

exp(Ui1rs) + exp{Φ(βX)(Ui1rs − sc) + (1− Φ(βX))(E[Uikrs]− sc)}
(4.14)

Individuals in situation 2 and 3 search for a job, so the search condition is fullfilled:

Pr(s = 1) = 1 − Pr(s = 0). The probability that an individual searches depends on

118However, our approach differs in other important aspects from the approach by Pissarides (2000).

Pissarides (2000) for instance uses search and matching theory to study the labor market in a

macroeconomic setting.
119Where we expect that search costs lower utility.
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the expected benefit of this search. Then, there are two reasons why an individual, who

searches, does not work in this situation. Firstly, he did not receive a job offer with

probability Φ(βX). Secondly, he did receive a job offer but utility of the working option

is too low compared to the non-working option. In this case, the individual prefers not

working over the working alternatives. Hence, the probability of outcome 2 is:

Pr(s = 1)

{
Φ(βX) + (1− Φ(βX))

exp(Ui1rs)∑J
j=1 exp(Uijrs)

}
(4.15)

For individuals in situation 3 the search condition holds and these individuals prefer

one of the working alternatives (k > 1). This happens with probability:

Pr(s = 1)(1− Φ(βX))
exp(Uikrs)∑J
j=1 exp(Uijrs)

(4.16)

We only estimate the model with endogenous job search for singles and single parents

and not for couples. The reason for this is twofold. First, the model with endogenous

job search turned out to be numerically too complex, which led to convergence problems

when maximizing the log likelihood. Couples have more alternatives than singles in their

discrete choice set (36 instead of 6), and they also have more possible states (9 instead of

3) in the model with involuntary unemployment (see Appendix 4.A). Second, the share of

involuntary unemployment is relatively high among singles and single parents. Involuntary

unemployment is less of a problem among couples, see Section 4.3. For singles we arrive

at the following likelihood:

L =
∏

i∈V OL

1

R

R∑
r=1

Pr(s = 0)

×
∏

i∈INV OL

1

R

R∑
r=1

Pr(s = 1)

{
Φ(βX) + (1− Φ(βX))

exp(Ui1rs)∑J
j=1 exp(Uijrs)

}

×
∏

i∈EMP

1

R

R∑
r=1

Pr(s = 1)(1− Φ(βX))
exp(Uikrs)∑J
j=1 exp(Uijrs)

(4.17)

4.3 Data

We use the Labor Market Panel (LMP, Arbeidsmarktpanel in Dutch) of Statistics

Netherlands (2012) for the period 2006–2009. The LMP is a large administrative panel

data set and contains a rich set of individual and household characteristics, including
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gender, month and year of birth, the level of education and ethnicity for all adult

members of the household, the ages of the children and the area of residence. The LMP

also contains administrative data on hours worked and gross income from different

sources (wages, profits, benefits etc.). Statistic Netherlands enriched the LMP with data

from the Labor Force Survey of Statistics Netherlands (2009) (LFS, Enquete

Beroepsbevolking in Dutch). The LFS gives us information on job search behavior for

one year at the individual level, within the period 2006–2009. That is, we can identify

whether individuals are involuntarily unemployed for the year in which these individuals

were interviewed in the LFS.

We apply several selection criteria to arrive at the sample we use for estimation. We

exclude households with missing individual or household characteristics. We drop self-

employed individuals because we do not observe their working hours.120 We also exclude

individuals with disability benefits since we do not observe whether these individuals are

temporary or permanently disabled. Finally, we leave out individuals with multiple sources

of income (for example wages and profits) because we cannot determine their budget set.

Table 4.1 shows descriptive statistics of the subgroups we consider, where groups are

defined by the age of the youngest child. Households with children have a youngest

(dependent) child of up to 18 years of age. The participation rate (89%) and the average

number of working hours (35.6 hours per week) are relatively high for singles.121 Single

parents participate less on the labor market (71%) and the average number of working

hours per week is relatively low (29.6 hours per week). Furthermore, women (84%), non-

Western immigrants (26%) and lower educated individuals (34%) form a relatively large

group in the sample for single parents compared to singles without children.

Over the period 2006–2009, 4.5% of the individuals in our sample is involuntarily

unemployed. We label individuals as involuntarily unemployed when they have actively

searched for a job in the past 6 months. Hence, we use a broad definition of involuntary

unemployment to include discouraged workers.122,123 The share of involuntarily

unemployed is 5% for singles and 8% for single parents, whereas respectively 9% and

21% is voluntarily unemployed.

120This approach is common in the labor supply literature (Bargain et al., 2014; Blundell and Shephard,

2012).
121Excluding individuals who do not work.
122If we exclude discouraged workers, the share of involuntary unemployment falls from 4.5% to 3.6%

over the period 2006–2009.
123By contrast, Bargain et al. (2010) use the international definition whether an individual actively

searched for the past four weeks and is ready to take up a job within the next two weeks. In their survey,

the share of involuntary unemployment equals 6% for individuals living in couples, 10% for single men and

11% for single women.
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Table 4.1: Descriptive statistics

Singles Single parents Couples without children Couples with children

Men Women Men Women

Age 41.0 41.6 47.0 45.4 42.3 39.8

(11.5) (7.5) (11.4) (11.5) (6.9) (6.6)

Hourly wage 16.3 16.0 20.3 15.2 21.2 15.9

(7.7) (7.8) (10.0) (6.3) (11.1) (7.1)

Hours worked per week 35.6 29.6 38.2 28.2 38.6 22.8

(8.1) (9.1) (6.0) (10.1) (6.0) (8.7)

Gender

Male 0.57 0.11 1.00 0.00 1.00 0.00

Female 0.43 0.89 0.00 1.00 0.00 1.00

Ethnicity

Native 0.78 0.64 0.88 0.86 0.83 0.82

Western immigrant 0.10 0.10 0.08 0.09 0.08 0.09

Non-Western immigrant 0.12 0.26 0.04 0.05 0.09 0.09

Education

Lower educated 0.26 0.34 0.25 0.32 0.22 0.22

Middle educated 0.41 0.42 0.43 0.42 0.42 0.49

Higher educated 0.33 0.24 0.32 0.27 0.35 0.30

Age of youngest child

Below 4 years 0.00 0.16 0.00 0.00 0.36 0.36

Between 4 and 11 years 0.00 0.45 0.00 0.00 0.39 0.39

Between 12 and 17 years 0.00 0.39 0.00 0.00 0.25 0.25

Region

Urban area 0.67 0.66 0.84 0.84 0.83 0.83

Non-urban area 0.33 0.34 0.16 0.16 0.17 0.17

Employment status

Employed 0.86 0.71 0.95 0.75 0.96 0.77

involuntarily unemployed 0.05 0.08 0.02 0.04 0.01 0.04

voluntarily unemployed 0.09 0.21 0.04 0.21 0.03 0.19

Observations 21,510 7,440 8,748 8,748 6,378 6,378



For couples, we use a randomly drawn subsample in order to limit the computational

burden of the estimation.124 Nearly all men in couples participate on the labor market,

their share of involuntary unemployment is small (1-2%), and the average number of

working hours is high (approximately 38 hours per week). Women in couples participate

less: 75% and 77% for women without children and women with children, respectively.

The average number of working hours per week, conditional on participation, is lower

for mothers with children (22.8 hours per week) than for mothers without (28.2 hours

per week). Finally, couples without children also include couples with a youngest child

aged 18 years or older and, consequently, the average age of men and women is highest for

couples without children. Table 4.1 shows that 4% of the women in couples is involuntarily

unemployed. Most women in couples, who do not participate on the labor market do so

on a voluntary basis.

To determine disposable household income in each discrete option we use an advanced

tax-benefit calculator known as MIMOSI (Koot et al., 2016). MIMOSI is a highly advanced

tax-benefit model, which calculates the budget constraints very accurately by taking into

account taxes, social security contributions and group-specific subsidies and tax credits.

When gross household income drops below the social assistance level we assume that the

household receives a supplement that puts them at the social assistance level.

4.4 Estimation results

4.4.1 Estimated parameters

By using a probit regression, we estimate the probability of involuntary unemployment

separately for single men, single women and men and women in couples.125 Table 4.A.1 in

the Appendix shows estimation results of the probability of involuntary unemployment.

The probability of rationing is higher for individuals living in the non-Western region of the

Netherlands (i.e. compared to the Western region), and for individuals living in an urban

area. Immigrants, lower educated and older individuals also have a higher probability

of being involuntarily unemployed. Finally, the national unemployment rate also has a

positive effect on the probability of rationing.

We first discuss the estimated parameters of the structural model in which rationing

does not exist, without (w/o) involuntary unemployment. Table 4.A.2 gives the estimated

preference parameters for singles without children. The coefficient for income is positive

124We use a subsample of 40% for couples without children and 20% for couples with children. For

singles and single parents we use the full sample.
125Here we do not distinguish between households with and without children. A dummy for the presence

of children is not significant in the regression of the probability of involuntary unemployment.
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for singles without children, which means marginal utility of income is positive.126 The

marginal utility of leisure increases with age and is always positive. All interaction terms

in the fixed costs specification are negative.127 The interpretation is that singles with

a lower education and/or non-native background have higher fixed costs of work and

participate less on average. Finally, the estimated standard deviation of the Halton draws

for unobserved heterogeneity with respect to leisure is close to zero and not significant.

Consequently, we restricted its value at zero in the estimation.

Table 4.A.3 gives the estimated preference parameters for single parents.128 Again,

the marginal utility of leisure increases with age and is always positive. Single parents

with younger children (0–3 and 4–11 years) have higher fixed costs of work than single

parents with older children (12–17 years), which is the reference category. The estimated

standard deviation of the random terms for leisure is close to zero, not significant, and

therefore restricted at zero in the estimation.

The estimated parameters of the utility function for couples are given in Tables 4.A.4

and 4.A.5, respectively. We do not find any couples with negative marginal utility of

income in their preferred allocation. Marginal utility of leisure increases with age for men

and women in couples. The constant term in the fixed costs of work for men is positive, an

unexpected result. For women in couples, the constant term of the fixed costs specification

is negative and all the terms in the fixed costs specification have the expected negative

sign. Women in couples with a lower education and/or non-Western background have

higher fixed costs of work.

Next, we consider the model that allows for demand-side restrictions, with (w/)

involuntary unemployment. The parameters of the utility function change if we take

involuntary unemployment into account. Here, we see two important differences. First,

column (2) in Table 4.A.2 shows that the coefficient for income is higher in the model

with involuntary unemployment for singles. Hence, the preference for income increases if

we take involuntary unemployment into account. This is intuitive because the model

without involuntary unemployment incorrectly assumes that all non-working individuals

do so on a voluntary basis, thereby attaching too low (high) value on income (leisure) in

the utility function. For single parents, the preference for income increases as well in the

model with involuntary unemployment. Second, the coefficients in the fixed costs of work

126The quadratic term of income and the interaction term of income with leisure were not significant

and therefore excluded from the regression.
127As a robustness check, we also estimate a specification used by Bargain et al. (2010) that replaces the

fixed costs specification with three separate part-time dummies. This hardly affected our results.
128The coefficient for the quadratic term of income is positive (and significant) which means that marginal

utility of income is increasing for single parents.
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specification change. The constant term for instance becomes less negative for single

parents indicating that there is less disutility from work in the model with involuntary

unemployment.129 For couples, we also find that the preference for income increases, and

that fixed costs of work play a less important role in the utility function.

Finally, Tables 4.A.6 and 4.A.7 show the fit of the models for all subgroups. The added

value of the model with involuntary unemployment is that it allows for a decomposition

of non-participating individuals into voluntary and involuntarily unemployed. Indeed,

we see that the model with involuntary unemployment predicts the share of involuntary

unemployment in our sample well.

4.4.2 Elasticities

We simulate elasticities by increasing gross wages by 10%. Column (1) in Table 4.2

gives the labor supply elasticities for all subgroups in the model without involuntary

unemployment. Men in couples and singles without children have a relatively low labor

supply elasticity. The elasticity equals 0.063 for men in couples without children, which

means labor supply increases by 0.063% as gross wages increase by 1%. The participation

rate and the number of working hours per week is high for men in couples and singles

without children. The labor supply elasticity is much higher for single parents (0.181),

women in couples without children (0.193) and women in couples with children (0.314).

These differences in elasticities are primarily driven by differences in participation rates.

We decompose the total elasticity into the extensive margin and the intensive

margin. Here, the response at the extensive margin is the percentage change in the

participation rate whereas the intensive margin is the percentage change in hours worked

of the employed. Table 4.2 shows that the extensive margin is more important than the

intensive margin. These results are in line with previous findings (Bargain et al., 2014;

Jongen et al., 2014; Meghir and Phillips, 2010).

The second model is the model with involuntary unemployment and exogenous job

search. Not allowing for involuntary unemployment may result in biased estimates. A

priori it is unclear how this bias affects the estimated elasticities. Bargain et al. (2010) give

three important types of bias in the model without involuntary unemployment. First, we

have a participation bias since we incorrectly assume that all individuals are voluntarily

unemployed and are able to find a job as gross wages increase. In reality, part of the

individuals are rationed on the labor market thereby limiting the response at the extensive

129In fact, the constant term in the fixed costs of work specification is even positive for singles without

children. However for lower educated singles and/or immigrants, the total fixed costs of work are still

negative.
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margin and the labor supply elasticity. Hence, participation bias results in an upward

bias of the labor supply elasticities. Second, there is a preference bias which means that

involuntarily unemployed individuals value leisure too much, when we consider them to be

voluntarily unemployed. This leads to a downward bias in labor supply elasticities in the

model without involuntary unemployment. Third, there is a specification bias as we do

not take demand-side restrictions into account. The direction of this specification bias is

not clear however. Bargain et al. (2010) find an overall upward bias of the elasticities and

conclude that elasticities are lower in the standard labor supply model without involuntary

unemployment. Euwals and Van Soest (1999) find similar results.

We find that the simulated average elasticities are only slightly lower in the model with

involuntary unemployment, see Table 4.2. An important explanation for this result is the

relatively low share of individuals in our sample who are involuntarily unemployed. The

share of individuals who are involuntarily unemployed is 1% for men in couples, 4% for

women in couples and 7% for single men and women.130 Consequently, the participation

bias is limited in our analysis. By contrast, the share of involuntary unemployment is

higher in the study by Bargain et al. (2010): 6% for men and women living in couples,

10% for single men and 11% for single women.131

There is much heterogeneity in labor supply responses between and among

subgroups. Tables 4.A.8 and 4.A.9 in the Appendix give simulated labor supply

elasticities for subgroups based on education, ethnicity and age. Lower educated

individuals and individuals with a non-Western background are relatively elastic with

respect to labor supply. Again, these differences are primarily driven by differences in

participation rates. The labor supply responses differentiated by age give a mixed

picture. Older singles without children respond stronger to financial incentives than their

younger counterparts. However, this situation is reversed for single parents. For women

in couples with children, the labor supply elasticities do not vary over age. The largest

difference in labor supply elasticity is found for women in couples without children:

0.065 for women younger than 38 years but even 0.294 for older women. This is due to a

cohort effect that women born in later years have a higher level of education than women

born in earlier years. Consequently, the participation rate of young women without

130Bargain et al. (2010) pool households with and without children. In order to make a clean comparison

between their shares and the shares in our sample, we also calculate the shares based on households with

and without children.
131Taking involuntary unemployment into account lowers elasticities in Bargain et al. (2010) from 0.300

to 0.152 for single men, 0.267 to 0.104 for single women, 0.207 to 0.117 for men in couples and 0.351 to

0.316 for women in couples.
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Table 4.2: Gross wage elasticitiesa

W/o invol. un. W/ invol. un.b,c

(1) (2)

Men in couples without children 0.063 0.049***

(0.001) (0.000)

-extensive margin 0.058 0.045***

(0.000) (0.000)

-intensive margin 0.004 0.004

(0.000) (0.000)

Women in couples without children 0.193 0.184***

(0.001) (0.001)

-extensive margin 0.143 0.133***

(0.001) (0.001)

-intensive margin 0.049 0.051***

(0.000) (0.000)

Men in couples with children 0.068 0.054***

(0.001) (0.001)

-extensive margin 0.055 0.042***

(0.000) (0.000)

-intensive margin 0.012 0.012

(0.000) (0.000)

Women in couples with children 0.314 0.283***

(0.002) (0.002)

-extensive margin 0.209 0.176***

(0.002) (0.001)

-intensive margin 0.102 0.105***

(0.001) (0.001)

Singles without children 0.043 0.049***

(0.001) (0.001)

-extensive margin 0.038 0.041***

(0.001) (0.001)

-intensive margin 0.005 0.008***

(0.000) (0.000)

Single parents 0.181 0.148***

(0.002) (0.002)

-extensive margin 0.136 0.103***

(0.002) (0.001)

-intensive margin 0.044 0.044

(0.001) (0.001)

a Bootstrapped standard errors based on 200 draws.
b Based on the model with exogenous job search.
c T-test: statistically different from the model without involuntary

unemployment (*** p<0.01, ** p<0.05, * p<0.10).



children is higher than the participation rate of older women with adult children.132

By comparing the model with and without involuntary unemployment, we see that

the differences in elasticities are statistically significant for most groups. Tables 4.A.8

and 4.A.9 show that excluding involuntary unemployment does result in relatively large

upward biased elasticities for lower educated individuals and non-Western single parents.

For lower educated single parents, the elasticity falls from 0.252 to 0.205, whereas for single

parents with a non-Western background the elasticity decreases from 0.302 to 0.235. These

groups face a high risk of being involuntarily unemployed. As it turns out, the share of

involuntary unemployment is 11% for lower educated single parents and only 3% for higher

educated single parents in our sample. Ethnicity is also an important determinant here:

13% of non-Western immigrants is involuntarily unemployed.

4.5 Policy simulations

The previous section showed that the average labor supply elasticities are only slightly

lower in the model with involuntary unemployment than in the model without. However,

it is still possible that certain policy simulations, because of targeting policy reforms at

certain subgroups and/or the magnitude of the impulse, lead to larger differences in labor

supply responses between these models. We consider four types of reforms and compare

results of both models. In all simulations we consider the effects of a reform with an

impulse of 500 million euros, given the initial distribution of labor supply, i.e. without

behavioral change. All reforms are designed to increase labor force participation.

The first scenario is a reduction in welfare benefits (in Dutch: Bijstand) with 500

million euros, which corresponds to a reduction in the net social welfare benefit by 14

percent. It is a means-tested benefit for households whose income is below the minimum

amount to meet their living expenses, the so-called social minimum. People receive welfare

benefits if they are long-term unemployed and are not entitled to unemployment benefits.

A reduction in welfare benefits leads to a substantial increase in labor supply as labor

supply responds strongly to stimuli that engage directly in the choice between working

and not working (extensive margin). Lowering welfare benefits particularly affects single

parents, who are relatively elastic with respect to labor supply, and represent a large

share of the population with welfare benefits. Approximately 27% of single parents in

our sample receive welfare benefits.133 Indeed, column (1) in Table 4.3 shows that single

parents increase their labor supply by 2.82%. The share of singles, without children,

receiving welfare benefits is much lower (15%) and they increase their labor supply by

132Recall that women with adult children are also included in this group.
133See Column (1) in Table 4.A.6.
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Figure 4.1: Income dependent child benefit
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0.74%. The labor supply effects for couples are limited. This is intuitively appealing since

the share of couples with social welfare is relatively low.134 The lower part of Table 4.3

shows the aggregated effect for the whole population. Overall, labor supply increases by

0.53% which boils down to 37,000 FTEs.

Taking demand-side restrictions into account, the constrained model finds a slightly

lower effect: the overall effect falls from 0.53% to 0.46%, or from 37,000 FTEs to 33,000

FTEs. However, the difference between both models is much more prominent for single

parents, as expected. For single parents, the labor supply response falls from 2.82% in

the model without involuntary unemployment to 2.25% in the model with involuntary

unemployment. Single parents respond relatively strong to a reduction of welfare benefits,

and in addition, they face a relatively high risk at being involuntarily unemployed.

The second scenario is a reduction in the income-dependent child benefit (in Dutch:

Kindgebonden budget (KGB)), again for 500 million euros. The KGB is a subsidy for

134Table 4.A.7 shows that only 2% and 3% of the couples without and with children in our sample receive

welfare benefits.
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Table 4.3: Results policy simulations

Welfare benefitsa Child benefitsb In-work tax credit

All workersc Working parentsd

(1) (2) (3) (4)

Percentage changes

Men, couples without children

W/o invol. un. 0.50 0.00 -0.01 0.00

W invol. un.* 0.41 0.00 -0.01 0.00

Women, couples without children

W/o invol. un. 0.25 0.00 0.13 0.00

W invol. un. 0.22 0.00 0.12 0.00

Men, couples with children

W/o invol. un. 0.34 0.57 0.00 0.00

W invol. un. 0.21 0.45 -0.01 0.00

Women, couples with children

W/o invol. un. 0.22 0.82 0.18 1.27

W invol. un. 0.14 0.72 0.16 1.18

Singles without children

W/o invol. un. 0.74 0.00 0.03 0.00

W invol. un. 0.83 0.00 0.03 0.00

Single parents

W/o invol. un. 2.82 0.58 0.13 0.78

W invol. un. 2.25 0.51 0.10 0.63

Overall hours worked per week

W/o invol. un. 0.53 0.30 0.05 0.23

W invol. un. 0.46 0.25 0.04 0.21

Fulltime Equivalents

W/o invol. un. 37,000 21,000 4,000 16,000

W invol. un. 33,000 17,000 3,000 15,000

* Based on the model with exogenous job search.
a Reduction in net welfare benefits by 14%.
b Reduction in the income-dependent child benefit (KGB) by 45%. The KGB is an income-dependent subsidy for

households with a child of up to 18 years of age. The subsidy depends upon household income and is phased out

from an income of 19,463 euros, at a rate of 6.75% in 2015.
c An increase in the maximum amount of the general tax credit for all workers (AK) by 130 euros. The AK rises

up to a personal income of 19,463 and the maximum AK equals 2,220 euros in 2015.
d An increase in the maximum amount of the combination tax credit (ICK) by 870 euros. The ICK is a tax credit

for working single parents and secondary earners with a youngest child up to 12 years of age. The phase-in of the

ICK starts at a personal income of 4,857 euros and rises with income at a rate of 4% until the maximum ICK of

1,109 euros is reached in 2015.



households with a youngest child of up to 18 years of age. Figure 4.1 displays the KGB

for a household with only one child. Households receive an amount per child and the

maximum amount for the first child is 1,032 euros in 2015.135 The total subsidy depends

upon household income and the phase-out starts at an income of 19,463 euros. The KGB is

phased out at a rate of 6.75%. Non-working households therefore usually receive a higher

subsidy than households where both (or at least one of the) partners work. Moreover, the

KGB increases the effective marginal tax burden for working people with low incomes.

In the reform we lower the maximum amount per child by 45%, see Figure 4.1. Column

(2) gives the labor supply effects of the reduction in the KGB. This reform stimulates

parents to start working (extensive margin) and to work more hours per week (intensive

margin). Men and women in couples with children and single parents increase their labor

supply. For all subgroups with children, we find lower effects in the model with involuntary

unemployment. Overall, the total effect falls from 0.30%, or 21,000 FTEs, to 0.25%, or

17,000 FTEs when we account for involuntary unemployment.

The third scenario is an increase in the general in-work tax credit for all workers (in

Dutch: Arbeidskorting (AK)) for 500 million euros. The AK rises up to a personal labor

income of 19,463 and the maximum AK equals 2,220 euros in 2015. The AK remains

constant between an income of 19,463 and 49,769 euros. From an income of 49,769 euros

the AK is phased out with a percentage of 4% until the minimum AK of 184 euros is

reached at an income of 100,669 euros. Figure 4.2 illustrates the AK. We increase the

maximum amount of the AK by 130 euros in the reform, which shifts the AK upward in

Figure 4.2. Column (3) of Table 4.3 shows that increasing the AK is relatively ineffective in

stimulating labor supply, compared to the first and second scenario. Overall, labor supply

increases 0.05% (4,000 FTEs). The effect of the AK is limited because a large part of

the impulse goes to primary earners, mostly men, who are relatively inelastic with respect

to their labor supply. The model with involuntary unemployment produces slightly lower

labor supply effects: 0.04%, or 3,000 FTEs.

The last scenario is an increase in the income dependent combination credit (in Dutch:

Inkomensafhankelijke Combinatiekorting (ICK)). The ICK is an in-work tax credit for

secondary earners and single parents with a youngest child of up to 12 years. Figure 4.3

shows the ICK. The minimum level of the ICK is 1,033 euros in 2015, provided that earned

personal income exceeds the income threshold 4,857 euros. The ICK rises with income,

at a rate of 4%, until the maximum ICK of 2,152 euros is reached at an income of 32,832

euros. We simulate an increase in the maximum level of the ICK by 870 euros. The

135The maximum amount is 791 euros for the second child, 183 euros for the third child and 106 euros

for the fourth, fifth and sixth child.

144



Figure 4.2: In-work tax credit all workers
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reform shifts up the level of the ICK and makes it more income-dependent, see Figure 4.3.

Table 4.3 shows that the ICK is more effective in stimulating labor supply than the AK:

labor supply now increases 0.23% or 16,000 FTEs. The ICK is targeted at single parents

and secondary earners, mostly women, who respond more strongly to financial incentives

than for instance primary earners, who do not receive the ICK. By taking involuntary

unemployment into account, the overall effect falls from 0.23% to 0.21%, or from 16,000

FTEs to 15,000 FTEs.

4.6 Extension: job search endogenous

For singles without children and single parents we extend the model with involuntary

unemployment by allowing for endogenous job search. Column (3) in Table 4.A.2 and

4.A.3 give the estimated parameters for our third en last model, with endogenous job

search behavior. Now we include an additional variable: search costs. We estimate search

costs as a constant term and the coefficient is negative and significant for all subgroups.
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Figure 4.3: In-work tax credit working parents
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Hence, search costs lower utility, as expected. Comparing the model with exogenous

job search (column 2) with the model with endogenous job search (column 3), we see

that the constant term of the fixed costs specification increases further. Apparently, our

search costs absorb part of the fixed costs of work. For individuals with a high risk of being

unemployed, such as single parents with a low education and/or non-Western background,

the total fixed costs of work are still negative. Table 4.A.6 illustrates that the model with

endogenous job search produces a slightly better fit than the model with exogenous job

search. More specifically, the model with endogenous job search gives a better prediction

of the share of single parents who are involuntarily unemployed (7%) than the model with

exogenous job search (5%).

Table 4.4 gives the elasticities for all three models, where column (3) includes the

results for the model with endogenous job search for singles without children and single

parents. Now, we also include the effect on the probability of job search. By making

job search endogenous, the labor supply elasticities become slightly lower. For singles

without children, the average labor supply elasticity falls from 0.049 to 0.046, whereas
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Table 4.4: Elasticities singles and single parentsa,b

W/o invol. un. W/ invol. un.

job search exogenous job search endogenous

Singles without children 0.043 0.049*** 0.046

(0.001) (0.001) (0.002)

-extensive margin 0.038 0.041*** 0.039

(0.001) (0.001) (0.002)

-intensive margin 0.005 0.008*** 0.007***

(0.000) (0.000) (0.000)

-job search probability 0.038

Single parents 0.181 0.148*** 0.136***

(0.002) (0.002) (0.003)

-extensive margin 0.136 0.103*** 0.095***

(0.002) (0.001) (0.002)

-intensive margin 0.044 0.044 0.041***

(0.001) (0.001) (0.001)

-job search probability 0.085

a Bootstrapped standard errors based on 200 draws.
b T-test: statistically different from the model without involuntary unemployment (*** p<0.01, **

p<0.05, * p<0.10).

the average labor supply elasticity falls from 0.148 to 0.136 for single parents.136 There

are two opposing effects at work here. First, a higher gross hourly wage induces more

individuals to search for a job and the higher job search probability exerts an upward

pressure on labor supply elasticities (see equation 16), but this effect is limited. Singles

without children increase their search effort by 0.038% if wages increase by 1 percent.

For single parents, the increase in the job search probability is higher: 0.085%. Second,

preferences for income, leisure and the fixed costs specification change. Search costs now

account for part of the costs in the fixed costs specification. More importantly, Table 4.A.2

show that marginal utility of income is lower in the model with endogenous job search

than in the model with exogenous job search.

The policy simulations in the previous section showed that lowering welfare benefits

triggers the largest behavioral responses of all four reforms we considered. This particularly

holds for single parents, who have a relatively high risk of being involuntarily unemployed

and often receive welfare benefits. Therefore, we compare the results of all three models

on the basis of this reform. Table 4.5 gives the labor supply effects for all subgroups and

illustrates that there are large differences between subgroups. For instance, single parents

136Compared to the model with exogenous job search.
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with a non-Western background increase labor supply by 6.81% in the model without

involuntary unemployment (e.g. see column 1), whereas the labor supply response is

only 2.57% for single parents with a native background. Non-Western immigrants are

more likely to receive welfare benefits than individuals with a native background. In 2009,

47% of all individuals receiving welfare benefits are non-Western immigrants whereas their

share in the total Dutch population is only 11%.137 If we take demand-side restrictions into

account, their labor supply response falls to 5.35%. In addition, the share of involuntary

unemployment is also relatively high among lower educated single parents. Consequently,

the bias of neglecting involuntary unemployment is also relatively high for lower educated

single parents. The average behavioral response of lower educated single parents falls

from 5.95% in the model without involuntary unemployment, to 4.84% in the model with

involuntary unemployment.

Finally, column (3) gives the labor supply effects in the model with endogenous job

search, where the increase in job search probability is between parentheses. Extending

the model with endogenous job search lowers the total labor supply elasticities from

0.83% to 0.80% for singles without children, and from 2.25% to 2.07% for single parents.

Again, the differences are relatively large for subgroups with a high risk of being

involuntarily unemployed, such as lower educated singles and immigrants. Job search

activity increases strongly for single parents with a lower education (3.27%),

non-Western background (3.62%) and younger than 38 years (3.72%). Indeed, we see

that lowering welfare benefits results in individuals shifting from the group of

non-searchers to searchers, as expected. However, as for the elasticities, labor supply

responses are lowest in the model with endogenous job search for all subgroups.

4.7 Discussion

Structural models for labor supply typically assume that individuals freely choose their

preferred alternative from a fixed discrete choice set. In reality, demand-side restrictions

may limit these discrete choice sets. We use information from the Labor Market Panel of

Statistics Netherlands for the period 2006-2009 to estimate a structural model of labor

supply with involuntary unemployment. We find that taking into account involuntary

unemployment makes little difference to the average labor supply elasticities. Only for

certain subgroups, with a high risk at being involuntarily unemployed, we find a

relatively large upward bias in elasticities in the model without involuntary

unemployment. A simulation of tax-benefit reforms confirms that taking demand-side

restrictions into account results in slightly lower aggregated effects.

137Statistics Netherlands, available online at http://statline.cbs.nl.
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Table 4.5: Lowering welfare benefitsa

W/o invol. un. W/ invol. un.

job search exogenous job search endogenous

(1) (2) (3)

Percentage changes

Singles without children 0.74 0.83 0.80 (0.70)b

Education

lower education 1.67 1.95 1.54 (1.37)

middle education 0.82 0.89 0.71 (0.58)

higher education 0.55 0.60 0.48 (0.40)

Ethnicity

native background 0.75 0.87 0.70 (0.59)

non-Western background 1.97 1.93 1.46 (1.33)

Western background 1.24 1.31 1.03 (0.92)

Age

<38 years 0.64 0.70 0.55 (0.44)

38 years and older 1.15 1.30 1.04 (0.93)

Single parents 2.82 2.25 2.07 (1.76)

Education

lower education 5.95 4.84 3.76 (3.27)

middle education 3.00 2.26 1.80 (1.43)

higher education 1.62 1.25 1.02 (0.77)

Ethnicity

native background 2.57 2.01 1.62 (1.28)

non-Western background 6.81 5.35 4.11 (3.62)

Western background 3.47 2.70 2.12 (1.76)

Age

<38 years 6.20 5.12 4.21 (3.72)

38 years and older 2.84 2.19 1.70 (1.38)

a Reduction in net welfare benefits by 14%.
b The increase in job search between parentheses.

Our data contains both years when the economy was doing very well, 2006-2007, and

the first years of the Great Recession, 2008-2009. Since 2009, unemployment has gone up

considerably in the Netherlands and involuntary unemployment is probably a bigger issue

at this point in time. However, recall that we are simulating structural effects of tax-benefit
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reforms. Our period 2006–2009 may not be a bad approximation for the structural level of

(involuntary) unemployment. This study provides empirical evidence that standard labor

supply models, in which rationing does not exist, give a good prediction of the effects of

tax reforms as long as the level of unemployment in a country is relatively low.

A caveat of our analysis is that we ignore general equilibrium effects on prices and

wages. Peichl and Siegloch (2012) interact a labor demand model, which models firm

behavior by using firm level micro data, with a structural labor supply model. They

argue that labor demand is not perfectly elastic for Germany and show that taking labor

demand effects into account lowers the employment effect by 25%. However, a perfectly

elastic labor demand may not be a bad approximation for a small open economy, like the

Netherlands, in the long run (see for instance Aaberge and Colombino (2014)).
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4.A Probabilities couples model with involuntary unemployment

For couples we have nine possible states on the labor market:

1) Man and woman voluntarily unemployed:

P
V OLm,V OLf

i =
exp (Ui1)∑J
j=1 exp (Uij)

, (4.A.1)

2) Man involuntarily unemployed and woman voluntarily unemployed

P
INV OLm,V OLf

i = Φm(βX)
J∑

k∈(hm>0,hf=0)

exp (Uik)∑J
j=1 exp (Uij)

, (4.A.2)

3) Man voluntarily unemployed and woman involuntarily unemployed

P
V OLm,INV OLf

i = Φf (βX)
J∑

k∈(hm=0,hf>0)

exp (Uik)∑J
j=1 exp (Uij)

, (4.A.3)

4) Man and woman involuntarily unemployed:

P
INV OLm,INV OLf

i = Φm(βX)
J∑

k∈(hm>0,hf>0)

exp (Uik)∑J
j=1 exp (Uij)

, (4.A.4)

5) Man employed and woman voluntarily unemployed:

P
EMPm,V OLf

i,k∈(hm>0,hf=0) = (1− Φm(βX))
exp (Uik)∑J
j=1 exp (Uij)

. (4.A.5)

6) Man voluntarily unemployed and woman employed:

P
V OLm,EMPf

i,k∈(hm=0,hf>0) = (1− Φf (βX))
exp (Uik)∑J
j=1 exp (Uij)

. (4.A.6)

7) Man employed and woman involuntarily unemployed:

P
EMPm,INV OLf

i,k∈hm>0 = (1− Φm(βX))Φf (βX)
J∑

k∈hf>0

exp (Uik)∑J
j=1 exp (Uij)

. (4.A.7)

8) Man involuntarily unemployed and woman employed:

P
INV OLm,EMPf

i,k∈hf>0 = Φm(βX)(1− Φf (βX))
J∑

k∈hm>0

exp (Uik)∑J
j=1 exp (Uij)

. (4.A.8)

9) Man and woman employed:

P
EMPm,EMPf

i,k∈(hm>0,hf>0) = (1− Φm(βX))(1− Φf (βX))
exp (Uik)∑J
j=1 exp (Uij)

. (4.A.9)
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4.B Probability involuntary unemployment

Table 4.A.1: Estimation results involuntary unemployment

Singles Couples

Men Women Men Women

Region

Urban area 0.154*** 0.043 0.059** 0.058**

North 0.321*** 0.314*** 0.212*** 0.254***

East 0.004 0.113** 0.048* 0.094***

South 0.001 0.007 0.066*** 0.062***

Ethnicity

Non-Western immigrant 0.719*** 0.541*** 0.713*** 0.442***

Western immigrant 0.339*** 0.178*** 0.281*** 0.203***

Education

Lower education 0.437*** 0.591*** 0.281*** 0.337***

Middle education 0.193*** 0.290*** 0.145*** 0.147***

Age >= 50 years 0.065 -0.053 0.291*** 0.056***

Unemploymenta 0.140*** 0.142*** 0.095*** 0.093***

Constant -2.814*** -2.803*** -2.855*** -2.500***

Observations 13,897 16,036 82,060 78,300

Log likelihood -2,460 -3,058 -8,655 -13,045

*** p<0.01, ** p<0.05, * p<0.10.
a Moulton (1990) corrected standard errors.
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4.C Preferences of the model

Table 4.A.2: Parameters utility function singles without children

w/o involuntary UE w/ involuntary UE

Job search exogenous Job search endogenous

(1) (2) (3)

Income 0.421*** 0.685*** 0.605***

Leisure 39.020*** 37.590*** 37.710***

X (age -38)/10 1.345*** 1.200*** 1.131***

X (age -38)2 /100 1.044*** 1.312*** 1.196***

Leisure2 371.300*** 360.800*** 362.000***

Leisure3 730.200*** 712.100*** 714.700***

Fixed costs of work -0.090*** 0.195*** 2.949***

X 1(low education) -1.041*** -0.921*** -0.832***

X 1(middle education) -0.325*** -0.200*** -0.168***

X 1(non-Western immigrant) -1.407*** -1.056*** -0.831***

X 1(Western immigrant) -0.703*** -0.523*** -0.454***

Search costsa -1.423***

Observations 21,510 21,510 21,510

*** p<0.01, ** p<0.05, * p<0.10.
a Interaction terms with education, ethnicity and age are not significant.
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Table 4.A.3: Parameters utility function single parents

w/o involuntary UE w/ involuntary UE

Job search exogenous Job search endogenous

(1) (2) (3)

Income -1.049*** -1.275*** -2.148***

Income2 1.103*** 1.230*** 1.620***

Leisure -13.010*** -17.300*** -19.220***

X (age -38)/10 -1.869*** -1.570*** -1.873***

X (age -38)2 /100 0.615*** 0.444*** 0.553***

Leisure2 87.410*** 69.510*** 75.440***

Leisure3 333.700*** 305.200*** 311.600***

Fixed costs of work -1.837*** -1.760*** 0.428***

X 1(low education) -1.376*** -1.281*** -1.358***

X 1(middle education) -0.307*** -0.217*** -0.195***

X 1(non-Western immigrant) -1.176*** -0.998*** -1.029***

X 1(Western immigrant) -0.565*** -0.522*** -0.532***

X 1(youngest child 0-3 yrs) -0.233*** -0.339*** -0.400***

X 1(youngest child 4-11 yrs) -0.161*** -0.186*** -0.218***

Income*leisure 4.236*** 4.740*** 6.895***

Search costsa -0.567

Observations 7,440 7,440 7,440

*** p<0.01, ** p<0.05, * p<0.10.
a Interaction terms with education, ethnicity and age are not significant.
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Table 4.A.4: Parameters utility function couples without children

w/o involuntary UE w/ involuntary UE

(1) (2)

Income 2.938*** 3.606***

Income2 0.067*** -0.049*

Leisure man 74.690*** 77.430***

X (age man -38)/10 1.723*** 1.495***

X (age man -38)2 /100 0.956*** 1.056***

Leisure man2 584.200*** 592.900***

Leisure man3 1017.000*** 1032.000***

Leisure woman 6.546*** 9.171***

X (age woman -38)/10 5.446*** 5.783***

X (age woman -38)2 /100 0.795*** 0.731***

Leisure woman2 133.300*** 134.300***

Leisure woman3 424.700*** 429.700***

Fixed costs of work man 0.735*** 0.892***

X 1(low educated man) 0.097*** 0.390***

X 1(middle education man) 0.347*** 0.657***

X 1(non-Western immigrant man) -1.693*** -1.686***

X 1(Western immigrant man) -0.763*** -0.681***

Fixed costs of work woman -0.731*** -0.500***

X 1(low educated woman) -1.084*** -1.060***

X 1(middle education woman) -0.374*** -0.422***

X 1(non-Western immigrant woman) -1.235*** -0.968***

X 1(Western immigrant woman) -0.316*** -0.254***

Income X leisure man 4.095*** 4.152***

Income X leisure woman -2.865*** -3.508***

Leisure man X leisure woman 2.224*** 6.815***

Observations 8,748 8,748

*** p<0.01, ** p<0.05, * p<0.10.
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Table 4.A.5: Parameters utility function couples with children

w/o involuntary UE w/ involuntary UE

(1) (2)

Income 1.042*** 1.561***

Income2 1.438* 1.264*

Leisure man 69.800*** 72.420***

X (age man -38)/10 1.281*** 1.529***

X (age man -38)2 /100 1.090*** 0.861***

Leisure man2 581.000*** 593.500***

Leisure man3 1004.000*** 1029.000***

Leisure woman -37.230*** -35.950***

X (age woman -38)/10 0.381*** 0.378***

X (age woman -38)2 /100 0.407*** 0.518***

Leisure woman2 -170.700*** -171.000***

Leisure woman3 -133.100*** -132.300***

Fixed costs of work man 0.584*** 0.611***

X 1(low educated man) -0.012 0.166***

X 1(middle education man) 0.630*** 0.832***

X 1(non-Western immigrant man) -1.654*** -1.319***

X 1(Western immigrant man) -0.927*** -0.678***

X 1(youngest child 0-3 yrs) -0.201*** -0.253***

X 1(youngest child 4-11 yrs) -0.088*** 0.026

Fixed costs of work woman -2.090*** -1.790***

X 1(low educated woman) -1.040*** -1.033***

X 1(middle education woman) -0.347*** -0.357***

X 1(non-Western immigrant woman) -0.932*** -0.764***

X 1(Western immigrant woman) -0.370*** -0.296***

X 1(youngest child 0-3 yrs) -0.164*** -0.359***

X 1(youngest child 4-11 yrs) -0.266*** -0.262***

Income X leisure man 8.973*** 8.299***

Income X leisure woman 2.786*** 1.843***

Leisure man X leisure woman 11.770*** 9.204***

Observations 6,378 6,378

*** p<0.01, ** p<0.05, * p<0.10.



4.D Fit of the model

Table 4.A.6: Fit singles and single parents

Observed w/o involuntary UE w/ involuntary UE

Job search exogeneous Job search endogeneous

(1) (2) (3) (4)

Singles without children

Voluntary UE 0.10 0.15 0.10 0.10

Involuntary UE 0.05 0.05 0.05

Hours per week:a

0 (vol. + invol. UE) 0.15 0.15 0.15 0.15

9 0.01 0.02 0.02 0.02

18 0.03 0.02 0.02 0.02

26 0.06 0.08 0.08 0.08

35 0.32 0.31 0.31 0.31

41 0.42 0.42 0.42 0.42

Singles parents

Voluntary UE 0.20 0.27 0.20 0.20

Involuntary UE 0.07 0.05 0.07

Hours per week:

0 (vol. + invol. UE) 0.27 0.27 0.26 0.25

9 0.02 0.03 0.02 0.02

18 0.08 0.07 0.07 0.07

26 0.18 0.19 0.19 0.19

35 0.28 0.28 0.28 0.27

41 0.16 0.17 0.17 0.16

a Discretized as 0 ∈ [0, 5), 8 ∈ [5, 13), 16 ∈ [13, 21), 24 ∈ [21, 29), 32 ∈ [29, 37), 40 ∈ [37,∞).
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Table 4.A.7: Fit couples

Observed w/o involuntary UE w/ involuntary UE

Job search exogeneous

(1) (2) (3)

Men in couples without children

Voluntary UE 0.04 0.05 0.03

Involuntary UE 0.02 0.02

Hours per week:a

0 (vol. + invol. UE) 0.05 0.05 0.05

9 0.01 0.01 0.01

18 0.01 0.01 0.01

26 0.03 0.04 0.03

35 0.28 0.28 0.28

41 0.61 0.61 0.61

Men in couples with children

Voluntary UE 0.03 0.04 0.03

Involuntary UE 0.01 0.02

Hours per week:

0 (vol. + invol. UE) 0.04 0.04 0.05

9 0.00 0.01 0.00

18 0.01 0.01 0.01

26 0.02 0.03 0.02

35 0.28 0.27 0.28

41 0.64 0.64 0.64

Women in couples without children

Voluntary UE 0.21 0.24 0.19

Involuntary UE 0.04 0.04

Hours per week:

0 (vol. + invol. UE) 0.25 0.24 0.22

9 0.05 0.06 0.06

18 0.13 0.11 0.11

26 0.17 0.20 0.20

35 0.27 0.24 0.24

41 0.13 0.14 0.14

Women in couples with children

Voluntary UE 0.19 0.23 0.19

Involuntary UE 0.04 0.03

Hours per week:

0 (vol. + invol. UE) 0.23 0.23 0.22

9 0.08 0.09 0.09

18 0.26 0.25 0.25

26 0.26 0.27 0.27

35 0.13 0.12 0.12

41 0.04 0.04 0.05

a Discretized as 0 ∈ [0, 5), 8 ∈ [5, 13), 16 ∈ [13, 21), 24 ∈ [21, 29), 32 ∈ [29, 37), 40 ∈ [37,∞).



4.E Elasticities subgroups
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Table 4.A.8: Elasticities subgroups: singles and single parents

W/o invol. un. W/ invol. un.

job search exogenous job search endogenous

(1) (2) (3)

Singles without children

Education

lower education 0.076 0.089*** 0.084**

(0.002) (0.001) (0.003)

middle education 0.040 0.044*** 0.041

(0.001) (0.001) (0.002)

higher education 0.028 0.031*** 0.030

(0.001) (0.000) (0.002)

Ethnicity

native background 0.036 0.043*** 0.041**

(0.001) (0.001) (0.002)

non-Western background 0.091 0.090 0.081

(0.002) (0.001) (0.003)

Western background 0.060 0.064*** 0.061***

(0.001) (0.001) (0.003)

Age

<38 years 0.030 0.034*** 0.031

(0.001) (0.000) (0.002)

38 years or older 0.056 0.063*** 0.061

(0.001) (0.001) (0.002)

Single parents

Education

lower education 0.252 0.205*** 0.167***

(0.004) (0.004) (0.005)

middle education 0.166 0.132*** 0.124***

(0.002) (0.002) (0.002)

higher education 0.142 0.121*** 0.128***

(0.002) (0.001) (0.002)

Ethnicity

native background 0.152 0.126*** 0.119***

(0.002) (0.002) (0.002)

non-Western background 0.302 0.235*** 0.206***

(0.004) (0.004) (0.005)

Western background 0.197 0.159*** 0.150***

(0.002) (0.002) (0.003)

Age

<38 years 0.255 0.210*** 0.193***

(0.003) (0.003) (0.004)

38 years or older 0.168 0.137*** 0.126***

(0.002) (0.002) (0.002)

*** Statistically different from the model without involuntary unemployment at the 1% level.

** Statistically different from the model without involuntary unemployment at the 5% level.
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Table 4.A.9: Elasticities subgroups: couples

Men in couples Women in couples

W/o invol. un. W/ invol. un. W/o invol. un. W/ invol. un.

(1) (2) (3) (4)

Couples without children

Education

lower education 0.091 0.071*** 0.331 0.317***

(0.001) (0.001) (0.003) (0.003)

middle education 0.055 0.040*** 0.174 0.166***

(0.001) (0.000) (0.001) (0.001)

higher education 0.053 0.046*** 0.129 0.120***

(0.001) (0.001) (0.001) 0.001

Ethnicity

native background 0.054 0.043*** 0.189 0.182***

(0.001) (0.000) (0.001) (0.001)

non-Western background 0.174 0.142*** 0.242 0.206***

(0.002) (0.002) (0.002) (0.002)

Western background 0.115 0.087*** 0.212 0.200***

(0.001) (0.001) (0.002) (0.002)

Age

<38 years 0.020 0.016*** 0.065 0.059***

(0.000) (0.000) (0.001) (0.001)

38 years or older 0.079 0.062*** 0.294 0.279***

(0.001) (0.001) (0.002) (0.002)

Couples with children

Education

lower education 0.108 0.081*** 0.450 0.400***

(0.001) (0.001) (0.004) (0.004)

middle education 0.053 0.041*** 0.305 0.273***

(0.001) (0.001) (0.002) (0.002)

higher education 0.062 0.054*** 0.263 0.239***

(0.001) (0.001) (0.002) 0.002

Ethnicity

native background 0.051 0.044*** 0.294 0.267***

(0.001) (0.001) (0.002) (0.002)

non-Western background 0.224 0.143*** 0.554 0.463***

(0.003) (0.002) (0.005) (0.004)

Western background 0.105 0.075*** 0.352 0.306***

(0.001) (0.001) (0.003) (0.003)

Age

<38 years 0.053 0.043*** 0.308 0.290***

(0.001) (0.001) (0.003) (0.002)

38 years or older 0.073 0.058*** 0.317 0.278***

(0.001) (0.001) (0.002) (0.002)

*** Statistically different from the model without involuntary unemployment (at the 1% level).





5 The best of both worlds – Analysing tax-benefit reforms

using structural models and natural experiments

The content of this chapter is based on a revised version of the CPB background document

MICSIM – A behavioral microsimulation model for the analysis of tax-benefit reforms in

the Netherlands. This is joint work with Egbert Jongen.

5.1 Introduction

The consequences of the Great Recession and the ageing of the population are putting the

sustainability of public finances at risk. Governments are looking for cost-effective ways to

increase labor participation. To this end, policymakers need good empirical information

on how financial incentives affect the labor participation by different groups on the labor

market, and the associated changes in public expenditures and revenues. Policymakers,

typically, receive information from two different sources when considering the effectiveness

of tax-benefit reform. The first source is that of quasi-experimental studies that report

on the effects of specific reforms (‘natural experiments’) implemented in the past. Strong

points of this approach are that it relies on minimal assumptions and has a transparent

source of identification (Angrist and Pischke, 2009; Heckman, 2010). However, its weak

points are the absence of an underlying economic model, the external validity of the

treatment effects and that these studies cannot be used for conducting counterfactual

policy analysis.138 The second source of information is that of structural models, which are

estimated and used to simulate policy reforms. The strong points of this approach are that

it uses an explicit economic model, can predict treatment effects in external environments

and can be used for conducting counterfactual policy analysis (Keane, 2010; Heckman,

2010). The weak points of these structural models are that they need a larger number of

assumptions and that the source of identification is not always transparent. Considering

the strengths and weaknesses of both approaches, they can be said to complement each

other. Indeed, combining both approaches seems a fruitful way to arrive at credible effects

of counterfactual policy reforms.

In this study we want to use the best of both worlds, thus combining structural

models with quasi-experimental studies to evaluate the effectiveness of tax-benefit

138Some of these concerns are overcome in the so-called sufficient statistics literature (e.g. Chetty, 2009).

In the sufficient statistics literature, authors use an explicit economic model to derive e.g. elasticities

that are estimated in the programme evaluation literature. However, this approach can be used only for

the analysis of counterfactual small reforms, and cannot be used for the analysis of counterfactual major

reforms such as the introduction of a flat tax system.
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reforms. First, we estimate a structural discrete choice model of labor supply, building

on a large body of literature (e.g. Aaberge et al., 1995; Van Soest, 1995; Keane and

Moffitt, 1998; Aaberge et al., 1999; Brewer et al., 2006; Bargain et al., 2014). Discrete

choice models have the advantage of being able to take into account all the complexities

in the budget set that result from the tax-benefit system (such as kinks and

non-convexities). Furthermore, the discrete choice approach does not require ex-ante

imposition of quasi-concavity of preferences, as this can be checked ex post.139 We use

an exceptionally large and rich administrative household data set on the Netherlands,

the Labor Market Panel (Arbeidsmarktpanel). Our sample consists of more than 840,000

observations and the size of this data set allows us to precisely estimate preferences over

income, leisure and formal childcare (for parents with young children) for a large number

of sub groups.

Next, we use the estimated structural model to simulate a number of key reforms

implemented in the past and compare the simulated treatment effects with

quasi-experimental studies on the same reforms. In particular, we compare the simulated

treatment effects of the 2005–2009 reform of childcare subsidies and in-work benefits for

households with young children, with the estimated treatment effects presented in

Bettendorf et al. (2015). Furthermore, we compare the simulated treatment effects of the

2002 reform of the in-work benefit for single parents with the estimated treatment effects

presented in Bettendorf et al. (2014). Finally, we compare the simulated intensive

margin (hours worked per employed person) elasticities of the stuctural model with the

estimated intensive margin elasticities presented in Bosch and van der Klaauw (2012)

and Bosch and Jongen (2013), who use the 2001 tax reform that substantially reduced

marginal tax rates.

Our main findings are the following. First, we uncover large differences in labor supply

elasticities between demographic groups and decision margins. Indeed, there are large

differences in labor supply elasticities between, for example, singles and couples, primary

and secondary earners, and the groups based on the age of their youngest child. We also

find large differences in the relative importance of the extensive margin (participation)

and intensive margin (hours per employed person), with the intensive margin response still

substantial for women with young children but small for most other groups. Second, we

find that the structural model gives a good prediction of the treatment effects estimated

in quasi-experimental studies on past reforms. Therefore, we feel confident about the

139Studies using continuous labor supply choices and piecewise-linear budget constraints need to impose

global quasi-concavity of preferences ex ante, which may have led to upward biased estimates of labor

supply elasticities in these studies (MaCurdy et al., 1990).
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plausibility of the treatment effects we obtain from the simulated counterfactual tax-

benefit reforms using the structural model. Third, we find that reducing marginal tax

rates is not an effective way to promote labor supply. In-work benefits targeted at low-

wage earners appear more effective, and policies targeted at working mothers with young

children generate the largest labor supply response, although this generates little additional

revenue for the government. Note that the effect on public expenditures and revenues can

be easily calculated using the structural approach, which is much harder to do in quasi-

experimental studies. Using the structural model we also simulate counterfactual tax

reforms that feature prominently in the political debate. We find that proposals for a

move towards a flat tax system, a basic income, or joint taxation are not effective.

This study contributes to the literature in a number of ways. The size of our data

set allows us to estimate preferences, separately, for subgroups that earlier studies did not

consider (previous studies typically focussed on couples, e.g. Van Soest and Das, 2001;

Van Soest et al., 2002) or had to be pooled in earlier studies (previous studies typically

pooled households with and without children, e.g. Bargain et al., 2014). We consider

a large number of household types, do not pool the data over the various household

types, and uncover much more heterogeneity in the behavioral responses than previous

studies. We also exploit detailed administrative data on the use and price of formal

childcare, information that is not readily available in most other labor supply studies (e.g.

Blundell et al., 2000; Van Soest and Das, 2001; Blundell and Shephard, 2012; Bargain

et al., 2014). Furthermore, previous studies had to rely on one cross-section of data or

on a few repeated cross-sections from a period when there was hardly any change in

the tax system (e.g. Van Soest and Das, 2001; Van Soest et al., 2002; Bargain et al.,

2014). Hence, identification in those studies comes only from cross-sectional differences in

financial incentives due to non-linearities in the tax-benefit system. In contrast, we use

several years of data, which includes a major reform of childcare subsidies and in-work

benefits for working parents. These reforms strengthen our identification by generating

large exogenous variation in the budget constraints.140 Also, we compare the predictions of

the structural model with results from a number of quasi-experimental studies on key past

reforms and thus contribute to a small but growing amount of literature that evaluates the

140Indeed, with these improvements our approach meets all the requirements as set out by Meghir

and Phillips (2010, p. 227): ‘[E]stimating incentive effects in a convincing way thus requires us to find

solutions to all these problems at the same time. This calls for a sufficiently flexible approach, that allows

for fixed costs of work, does not impose theory a priori everywhere in the sample (thus in a sense increasing

model flexibility), uses exogenous changes to work incentives to identify their effect, and allows for taxes

and benefits. This is of course a large set of requirements, but all have been shown to be important

empirically.’
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performance of structural models by comparing simulated policy responses with the results

from quasi-experimental studies (Todd and Wolpin, 2006; Geyer et al., 2014; Hansen and

Liu, 2015). In addition, because our structural model is fully integrated with a detailed

tax-benefit calculator, we are able to study the effectiveness of various reform proposals,

taking into account the budgetary effects of the behavioral responses to the reform. Indeed,

the integrated model allows us to go beyond back-of-the-envelope calculations on the

effectiveness of different reform proposals (as in e.g. Blau, 2003; Lokshin, 2004).

The outline of the paper is as follows. Section 5.2 describes the labor market and

policy environment in the Netherlands. Section 5.3 describes the development of the

structural model and outlines the empirical strategy. A description of the dataset is given

in Section 5.4. Section 5.5 presents the estimation results and the corresponding labor

supply elasticities. Section 5.6 presents a simulation of the effects of a number of key

reforms implemented in the past, and compares the simulated treatment effects with the

estimated treatment effects from quasi-experimental studies on the same reforms. Section

5.7 describes the use of the structural model to study the effectiveness of tax-benefit

reforms. And, finally, Section 5.8 discusses the findings and conclusions. An appendix

contains supplementary material.

5.2 The labor market and the tax-benefit system in the Netherlands

Over the past decades, the Netherlands, like many other developed countries, witnessed

a substantial shift in the household composition of the population, see Figure 5.1. In

particular, the share of couples with children has declined, whereas the share of couples

without children has increased. Furthermore, the share of singles, both with and without

children, has increased. Hence, empirical knowledge of the behavioral responses of singles

and single parents is becoming increasingly relevant.

Another important development has been the rise in the employment rate, in particular

for women. Figure 5.2 shows the employment rate for men and women in the Netherlands

over time, along with that in a number of other countries, as a reference. The employment

rate for men in the Netherlands has increased somewhat over the 1975–2014 period, but

with a noticeable dip in the 1980s due to the recession and the increased use of early

retirement and disability benefits. Since the 1980s, early retirement benefits have been

cut down, substantially, and made more actuarially fair, and access to disability schemes

has become more difficult. As a result, despite the Great Recession during the last years

of the data period, the employment rate of men has rebounded to pre-1980 levels. In

2014, the employment rate of men in the Netherlands was one of the highest of all OECD

countries. The rise in the employment rate of women has been nothing short of spectacular.
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Figure 5.1: Shares of people per household type in the Netherlands
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Source: Statistics Netherlands (statline.cbs.nl). Note: Individuals 15-64 years of age.

Starting at just 30% in 1975, one of the lowest employment rates for women in the OECD

countries at the time, it rose to 70% at the start of the Great Recession. Indeed, by

2014, the Netherlands had one of the highest employment rates for women, compared to

other OECD countries. An age-period-cohort analysis by Euwals et al. (2011) indicates

that cohort effects are an important driver behind this increase, in particular for women

with young children. The steep rise in the employment rate of women has important

implications for the behavioral responses to changes in financial incentives. Indeed, for

the United States, Blau and Kahn (2007) and Heim (2007) have shown that the female

labor supply elasticity has declined substantially over the past decade, along with the

rise in female employment rates. Furthermore, using a cross-section of countries, Bargain

et al. (2014) show that the female labor supply elasticity is lower for countries that have a

higher female employment rate. As described below, we estimate labor supply elasticities

using recent data, and also find lower elasticities for women than previous studies for the

Netherlands that used data on the 20th century. This has important implications for the

effectiveness of incremental fiscal policy as we illustrate below.

The rise in the employment rate of women in the Netherlands has been spectacular,

whereas their hours worked remained remarkably stable over the past decades, see Figure

5.3. If anything, hours worked per week by employed women decreased slightly. However,

a noticeable gap remains in the hours worked per week by employed women relative to

those in other countries. Indeed, women in the Netherlands, on average, work about 5
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Figure 5.2: Employment rates
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Figure 5.3: Average usual weekly hours worked on the main job
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to 10 hours per week less than their peers elsewhere in Europe. The changes in hours

worked per week by employed men were also limited over the past decades, with a slightly

downward trend. However, also for men, the Dutch, on average, work a few hours per

week less than their peers eslewhere in Europe, though the difference is less pronounced

than for women.

For our study, we consider the extent to which tax-benefit policies affect the

participation and ‘hours decisions’ by men and women. The financial incentives implicit

in the tax-benefit system are illustrated using the so-called effective marginal tax rates

(EMTRs) and participation tax rates (PTRs)141. Figures 5.4 and 5.5 give the EMTRs

141Following e.g. Brewer et al. (2010) and OECD (2016).
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and PTRs of 2015, the year used as the baseline in the policy simulations. The financial

incentives are shown for eight groups. Panels (a) and (b) show the incentives for singles,

without and with children respectively. Panels (c) and (d) show the financial incentives

for single earners. Single earners are working individuals in couples with a non-working

partner. Panels (c) and (d) give the incentives for primary earners. Primary earners are

working individuals in two-earner couples who have a higher income than their working

partner. Finally, panels (g) and (h) show the incentives for secondary earners. Secondary

earners are working individuals in two-earner couples who have a lower income than

their working partner.142

First consider the EMTRs. To calculate the EMTRs, we first calculate disposable

household income (y0) at the initial gross labor income level (z0). Next, we increase gross

labor income by 3% (z1), and calculate the corresponding new disposable household income

(y1). The EMTRs are then calculated as 1 minus the change in disposable household

income over the change is gross labor income:

EMTR = 1−
(
y1 − y0

z1 − z0

)
. (5.1)

Following this procedure, the EMTRs account for the statutory tax rates and the income

dependent tax credits and subsidies. The dotted lines in Figure 5.4 show the statutory

rates. In 2015 the Netherlands had four tax brackets for personal labor income, with the

statutory rate being the same for the second and third bracket.143

For singles with a gross labor income below the full-time annual minimum wage of

approximately 18,000 euros, EMTRs are somewhat lower than the statutory rates, due to

the phase-in of the general earned income tax credit (between 0 and 20 thousand euros).

However, EMTRs are substantially higher for singles with an annual income of between

the minimum wage and the modal wage of approximately 35,000 euros because of the

phase-out of rent subsidies and health care subsidies (see Quist, 2015). Figure 5.4 also

gives the density of workers at each income level, which shows a large number of workers

between the minimum wage and the modal wage facing these high EMTRs. EMTRs

remain higher than statutory rates also beyond the modal wage, because of the phase-

out of the general tax credit (for annual wages between 20,000 euros and 57,000 euros)

and the general earned income tax credit (between 50,000 and 101,000 euros). EMTRs

are still higher for singles with children than for singles without children. This is due to

142For each group, the average per income bin of 1000 euros is shown. A decomposition of the EMTRs

and PTRs in the different income-dependent elements can be found in Quist (2015).
143In 2015, the tax rate in the first, second, third and fourth (open) tax bracket was 36.5, 42, 42 and

52%, respectively.
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Figure 5.4: Effective marginal tax rates per household type in the Netherlands (2015)
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(b) Singles with children
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(c) Single earners without children
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(d) Single earners with children

0

10

20

30

40

50

60

70

80

90

100

0

1

2

3

4

5

6

7

8

9

10

0 10 20 30 40 50 60 70 80 90 100 110 120

(%)

Income distribution (left axis) Average EMTR (right axis) Statutory rates (right axis)

Individual gross income (x 1000 euro)

(%)

(e) Primary earners without children
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(f) Primary earners with children

0

10

20

30

40

50

60

70

80

90

100

0

1

2

3

4

5

6

7

8

9

10

0 10 20 30 40 50 60 70 80 90 100 110 120

(%)

Income distribution (left axis) Average EMTR (right axis) Statutory rates (right axis)

Individual gross income (x 1000 euro)

(%)

(g) Secondary earners without children
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(h) Secondary earners with children
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Figure 5.5: Participation tax rates per household type in the Netherlands (2015)
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(b) Singles with children
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(c) Single earners without children
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(d) Single earners with children
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(e) Primary earners without children
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(f) Primary earners with children
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(g) Secondary earners without children
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(h) Secondary earners with children
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the phase-out of targeted income support for households with dependent children such

as the income-dependent child benefit (see Quist, 2015). EMTRs for single earners are

also substantially higher than the statutory rates, mainly because of the phase-out of rent

subsidies, health care subsidies, the general tax credit and the earned income tax credit.

The phase-out of subsidies for families with children increase EMTRs further for single

earners with children. However, because many of the single earners earn a relatively high

income, a smaller number of them face the relatively high EMTRs between the minimum

wage and the modal wage. EMTRs for primary earners are generally not that much higher

than statutory rates. Because they have a working partner, they typically do not qualify

for rent subsidies and/or health care subsidies. Also, primary earners with children are less

likely to qualify for the targeted income support for families with children, because they

have a working partner. Finally, secondary earners often have an EMTR that is lower than

the statutory rate. A large number of them has an income below the minimum wage, where

the (general) earned income tax credit is phased in. Furthermore, secondary earners with

children receive an additional earned income tax credit, which has a phase-in range.144

This further lowers their EMTRs. Working in the opposite direction is the phase-out of

the general tax credit (and the general earned income tax credit, but secondary earners

typically do not earn enough to be affected by this phase-out).145

Figure 5.5 gives the PTRs. To calculate the PTRs we first calculate disposable

household income when the individual does not work (yno work). Next, we calculate

disposable household income when the individual does work (ywork). The PTRs are then

calculated as 1 minus the difference in disposable household income over the difference in

gross labor income (zwork)146:

PTR = 1−
(
ywork − yno work

zwork

)
. (5.2)

Following this procedure, the PTRs account for taxes paid and subsidies received when

the individual is working, and the withdrawal of welfare benefits when they do not

(provided they would qualify for welfare benefits, which for example depends on income

of a partner).147

144This tax credit jumps to 1,033 euros at a personal gross wage income of 4,857 euros and is subsequently

phased in at a rate of 4%, until the maximum amount of 2,152 euros is reached at a personal gross wage

income of almost 33,000 euros.
145Here we follow Quist (2015) and do not include childcare subsidies in the EMTRs, because their effect

on the EMTRs depends on what one assumes about the additional use of childcare to generate the 3%

additional income. However, in the empirical analysis below we explicitly account for the use of childcare,

as well as the associated costs and subsidies.
146Gross labor income is zero when the individual does not work.
147Quist (2015) only calculates the PTRs for workers. When non-workers have higher PTRs for a given
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The resulting PTRs are relatively high for singles without children with a relatively low

income, primarily because of the withdrawal of benefits.148 At higher income levels, PTRs

level out, as the withdrawal of benefits becomes less important as a percentage of gross

wage income. The profile of PTRs for single parents is actually not that different from

the PTRs for singles. Non-working single parents qualify for additional income support,

but so do working single parents who are working. However, note that the region with

high PTRs is more densely populated for single parents than for singles without children,

because single parents are more likely to work part-time. PTRs for single earners are also

higher for low incomes, but the density in the income interval with high PTRs is much

lower for this group. PTRs are relatively low for primary and secondary earners, because

they typically do not qualify for benefits when they do not work (because of the income

of the partner). Finally, PTRs are particularly low for secondary earners with childen,

because they qualify for additional in-work benefits.

5.3 Structural model

We develop a structural model, where households are assumed to maximise a unitary

household utility function. The richest specification is outlined below, for couples with

young children. In this household, both partners choose their labor supply as well as their

hours of formal childcare. The utility functions for other household types (defined below)

are a special case of this utility function.

The systematic part of household utility, U s, depends on disposable income y, hours

worked by the male hm, hours worked by the female hf , and hours of formal childcare c.

For the functional form of U s we use the flexible translog specification:

U s(ν) = ν ′Aν + b′ν + d′1[µ > 0],

ν = (log(y), log(1− hm/T ), log(1− hf/T ), log(c)),

µ = (hm, hf , c), (5.3)

with A being a symmetric matrix of quadratic coefficients and b being a vector of linear

coefficients corresponding to the vector of the aforementioned variables ν. The hours

worked variables hm and hf in the vector ν have been transformed into indicators of

leisure utilisation, representing the fraction of weekly time endowment T which is spent on

activities unrelated to work (including informal childcare and other household production).

The vector d captures fixed costs of work for men and women and fixed costs of using

level of income than workers, PTRs will be higher for workers and non-workers combined.
148See Quist (2015) for a decomposition of PTRs by individual items.
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formal childcare. Since these fixed costs are specified in the utility metric, they represent

an amalgamation of different factors such as intrinsic disutility from work, or market

frictions and other costs related to job search. We allow for preference variation through

observed individual and household characteristics x2, x3 and x4 in parameters b2, b3 and

b4:

b = (b1, b2, b3, b4),

b1 = β1, b2 = x′2β2 + ψ2, b3 = x′3β3 + ψ3, b4 = x′4β4 + ψ4, (5.4)

which are the linear utility terms in leisure of the male, leisure of the female, and hours

of formal childcare, respectively. The same variation is also allowed for the fixed costs

parameters d (for a full list of the covariates used, see the appendix). We allow for

unobserved preference heterogeneity in the preference parameters for leisure (ψ2 and ψ3)

and formal childcare (ψ4).149 The coefficient b1 does not vary over the observable

characteristics.

For some household types the full translog specification resulted in a significant share

(>5%) of households with negative marginal utility of income in the observed choices. This

is not consistent with utility maximisation and drives down the labor supply elasticities to

implausible values. For these household types we dropped the interaction terms between

income and leisure, which resulted in a low share of households with negative marginal

utility of income (<5%). For some households we also obtained an ‘inverted’ pattern for the

marginal utility of income, with a negative (log) linear term and a positive (log) quadratic

term. This results in implausible (positive) income effects, and for these households we

dropped the quadratic term in income. Finally, for certain other household types, the

translog specification was still not flexible enough. In particular, in some cases we do

not capture the distribution of hours worked at the top very well, and we introduce a

third-order term for (log) leisure, which then improves the fit at the top.

Disposable household income is given by:

y = wmhm + wfhf − T (wm, hm, wf , hf ; q)− TC(pc, c; q) + S(pc, c, yt; q), (5.5)

where wm and wf denote the gross hourly wage for the male and the female,150 T (.)

denotes taxes and employees’ premiums, q denotes individual and household

characteristics, TC(.) is the total cost of formal childcare, with pc denoting its price per

hour, and S(.) is the childcare subsidy, which depends on the hourly price of formal

149We use Halton sequences to draw the random terms as they provide a better coverage of the

distribution than pseudo-random draws for finite samples (Train, 2003).
150For the sake of simplicity we assume that the gross hourly wage does not depend on the hours worked.
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childcare, the hours of formal childcare, taxable income yt and household characteristics

(e.g. the ages of the children). For workers, we observe gross hourly wages which are

used to compute the work-related part of income for each alternative in the choice set.

For non-workers, we simulate wages using estimates from a model that accounts for

selection (Heckman, 1979)151, and we account for wage heterogeneity by taking multiple

draws from the estimated wage error distribution, see the appendix. Similarly, for

households that use formal childcare we use observed hourly prices of formal childcare,

and for non-users we simulate hourly prices using estimates from a model that accounts

for selection and we account for price heterogeneity by taking multiple draws from the

estimated gross hourly price error distribution (see the appendix).

For our empirical specification we use a discrete choice model. Households choose

their preferred combination of hours of work and hours of formal childcare from a finite

set of alternatives j ∈ {1, ..., J}. Next to the systematic part U s(νj), the utility function

contains alternative-specific stochastic terms εj :

U(νj) = U s(νj) + εj . (5.6)

These stochastic terms are assumed to be independent and identically distributed across

alternatives, and to be drawn from a Type 1 Extreme Value distribution. This leads to

a multinomial logit specification of the discrete choice model (McFadden, 1978; Manski,

2001).

Random preference heterogeneity, together with the draws from the estimated wage

and price equation for non-workers and non-users of formal childcare, complicate the

estimation of the likelihood function. We use R draws from the wage distribution for

non-workers, the price distribution for non-users of formal childcare and the random

terms for unobserved heterogeneity.152 The likelihood function has no closed-form

solution and therefore we use simulated maximum likelihood. For each draw r we

calculate the likelihood and then take the average of the likelihood over R draws. Hence,

the resulting likelihood function has the following form:

L =

N∏
i=1

1

R

R∑
r=1

exp(U ir
k )/

J∑
j=1

exp(U ir
j )

Dki

(5.7)

with Dki being an indicator function taking the value 1 for the observed choice, and zero

otherwise.

151Here we follow for instance Bargain et al. (2014) and Blundell et al. (2007).
152The number of draws in our specification is 50, and it is kept relatively low to limit the computational

complexity of the model. Increasing the number of draws did not change the predictions of our model.
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5.4 Data estimation structural model

We use data from the Labor Market Panel (LMP) of Statistics Netherlands (2012). The

data set was constructed specifically for the empirical analysis presented here. The LMP

is a large administrative household panel data set over the 1999–2009 period. The dataset

contains a rich set of individual and household characteristics, including gender, month and

year of birth, the level of education and ethnicity of all adult household members, the ages

of the children and place of residence. In addition, the LMP also contains administrative

data on gross income from different sources (e.g. wages, profits, benefits) and on hours

worked. Finally, the LMP contains administrative data on the use and gross hourly price

of formal childcare for each child in formal childcare (both daycare for children 0–3 years

of age and out-of-school care for children 4–11 years of age).153 Because, in our data

set, data on childcare is only available from 2006 onwards, we restrict the sample to the

2006–2009 period.

For the empirical analysis, we model the labor supply decision for employed people,

those on welfare benefits, and those without personal income. We remove people on

unemployment benefits from the structural model, implicitly assuming that they are

constrained in their labor supply choice. In the simulation model, we add a reduced-form

model of the probability of people being on unemployment benefits, following Ericson

and Flood (2012) (see the simulation section 5.7). We make a number of additional

selections. We exclude people under 18 years of age, and those over 63 years of age.

Furthermore, we do not model the labor supply decision of students, people on

retirement or disability benefits and the self-employed. Below these people are referred

to as having an ‘inflexible’ labor supply. They are not included, because reliable

information is not available on their hours worked or because we are unable to determine

their budget constraint. Furthermore, same sex households are also excluded, as are

households for which characteristics about individual members or the household as a

whole are lacking. Finally, for couples with a youngest child of between 0 and 3 and

between 4 and 11 we use a 50% sub sample. These groups have the largest discrete

choice set, and using the full sample was not possible due to memory restrictions in

Stata. In the end, we use 840,348 observations in the estimations.

For the empirical analysis, we distinguish between ‘1-flex households’ and ‘2-flex

households’. Couples are ‘2-flex households’ when both partners are able to adjust their

153Unfortunately, informal childcare is not included in our administrative dataset. However, De Boer

et al. (2014) estimate preferences using the overlap in working hours of parents minus the hours of formal

childcare as a proxy for informal childcare. The resulting labor supply and formal childcare price elasticities

are very similar to the model without the proxy for informal childcare.
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labor supply, which implies that both men and women are employed, on welfare benefits

or without any income. We denote couples as ‘1-flex households’ if only one of the

partners has a flexible labor supply, while that of the other partner is inflexible. However

we account for the ‘inflexible’ partner’s income when calculating the budget constraint of

the ‘flexible’ partner. In the estimations we distinguish between 15 household types:

1. singles without children,

2. single parents with a youngest child aged between 0 and 3,

3. single parents with a youngest child aged between 4 and 11,

4. single parents with a youngest child aged between 12 and 17,

5. single parents with a youngest child of 18 years of age or older,

6. adult children living with their parent(s),154

7. couples without children with both partners ‘flexible’,

8. couples without children where only the man is able to adjust his labor supply,

9. couples without children where only the woman is able to adjust her labor supply,

10. couples with a youngest child aged between 0 and 3 where both partners can adjust

their labor supply,

11. couples with a youngest child aged between 4 and 11 where both partners can adjust

their labor supply,

12. couples with a youngest child aged between 12 and 17 where both partners can

adjust their labor supply,

13. couples with a youngest child of 18 years of age or older where both partners can

adjust their labor supply,

14. couples with children where only the man can adjust his labor supply,

15. couples with children where only the woman can adjust her labor supply.

154We model adult children living with their parents as a separate household category that is not entitled

to welfare benefits.
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We discretise the data for the discrete choice model. Adults in the households are able to

choose from 6 labor supply options: working 0, 1, 2, 3, 4 or 5 days per week, each day

equalling 8 hours.155 For childcare, we allow for 0, 1, 2 and 3 days156, with data showing

a typical childcare day to equal 10 hours157, and a typical out-of-school-care day equalling

5 hours158. Couples with a youngest child aged 0 to 3 or 4 to 11 have the largest choice

set: 6 · 6 · 4 = 144 alternatives.

To determine disposable household income in each discrete option we use the

advanced tax-benefit calculator MIMOSI (Koot et al., 2016). MIMOSI is the official

tax-benefit calculator of the Dutch Government for the (non-behavioral) analysis of the

impact of reform proposals on the disposable income distribution and the government

budget. MIMOSI allows for a very accurate calculation of the budget constraints.

Indeed, it takes into account all (national159) taxes, social security premiums, and

income independent subsidies and tax credits. Furthermore, MIMOSI also calculates the

childcare subsidy applicable to each household, in each option. Only working parents are

entitled to receive the childcare subsidy, with the subsidy level depending on the gross

hourly price of childcare per type of childcare (daycare or out-of-school care)160,

household income (subsidies are lower for higher incomes), and number of children

(subsidies are higher for second, third and subsequent children in formal childcare).

Income that enters the household utility function is disposable household income defined

as gross household income plus childcare subsidies minus taxes, employees’ premiums

(for the employed), nominal health care premiums and expenditures on formal

childcare.161 In accordance with the law, we ensure that household disposable income

(excluding childcare costs and childcare subsidies) can not drop below the welfare level.

For each discrete option we also calculate the net transfer from the household to the

government (positive or negative). This allows for an accurate calculation of the net

budgetary costs of the reforms.

155Classified as: 0 ∈ [0, 5), 8 ∈ [5, 13), 16 ∈ [13, 21), 24 ∈ [21, 29), 32 ∈ [29, 37), 40 ∈ [37,∞).
156The data show that using formal childcare for more than 3 days per week is rare in the Netherlands.

The remaining childcare needs are usually met by informal care or parents themselves.
157Classified as: 0 ∈ [0, 0], 10 ∈ [0, 15), 20 ∈ [15, 25), 30 ∈ [25,∞).
158Classified as: 0 ∈ [0, 0], 5 ∈ [0, 7.5), 10 ∈ [7.5, 12.5), 15 ∈ [12.5,∞).
159Local taxes account for only a small portion of total taxes in the Netherlands (3.3% in 2007, European

Union, 2014).
160Up to a maximum price beyond which parents receive no additional subsidy.
161Disposable incomes in the estimations and simulations are in 2006 prices. We use the CPI to convert

prices in later years into 2006 prices.
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5.5 Estimation results structural model

First, we present the estimated preferences and corresponding labor supply elasticities.

Next, we give a comparison between our results and the findings of related studies, for the

Netherlands and abroad.

5.5.1 Estimated preferences and labor supply elasticities

The estimated preferences are given in appendix 5.D.162 For each household type, we

allow preferences for leisure to depend on age and fixed costs of work to depend on the

level of education (in three classes) and ethnicity (in three classes). Furthermore, for

households with a youngest child aged between 0 and 3 or 4 and 11, we allow preferences

for the use of formal childcare to depend on the level of education and ethnicity and

whether or not their residential location was in a large city (>150,000 inhabitants). The

individual preference parameters are not discussed here, because it is often a combination

of preference parameters driving behavioral responses. Furthermore, in discrete choice

models, there is no analytical solution for the labor supply elasticity. Therefore, following

the literature (e.g. Bargain et al., 2014), we simulate these elasticities by increasing gross

wages by 10%. Here, we present the total elasticity (the percentage change in total hours

worked over the percentage change in the gross wage rate), and the decomposition of

this total elasticity into the extensive margin elasticity (the percentage change in the

participation rate over the percentage change in the gross wage rate) and the intensive

margin (the percentage change in hours worked per employed person over the percentage

change in the gross wage rate). Elasticities are presented in graphs, the figures can be

found in Table 5.A.11.

Figure 5.6 gives the simulated labor supply elasticities for couples where both partners

are ‘flexible’. We find small, positive labor suppy elasticities for men, see panel (a). Labor

supply elasticities are higher for women, on the extensive margin but also on the intensive

margin, see panel (b). Furthermore, labor supply elasticities for women in couples are

particularly high when their youngest child is aged between 0 and 3 (pre-school age) or

4 and 11 years (primary school age). Figure 5.7 gives the so-called cross-elasticities, e.g.

the percentage change in total hours worked by one partner over the percentage change in

the gross wage rate of the other partner. Panel (a) shows that cross-elasticities are close

to zero for men, but that for women they are negative and non-negligible.

Figure 5.8 panel (a) shows that the labor supply elasticity is relatively low for singles

without children.163 The labor supply elasticity is much higher for single parents with a

162The estimated preferences generate a good fit of the hours distribution, see Appendix E.
163We also estimated preferences separately for single men and single women, but they were almost
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Figure 5.6: Households with two ‘flexible’ persons

(a) Men
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Figure 5.7: Cross elasticities in households with two ‘flexible’ persons
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Figure 5.8: Households with one ‘flexible’ person, and adult children

(a) Singles and single parents
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(b) Individuals with an inflexible partner, and
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youngest child of 0 to 3 years of age. The labor supply elasticity of single parents whose

youngest child is over the age of 3 is lower, though still higher than that of singles without

children. Also note that the differences among single parents are primarily driven by

differences in the extensive margin elasticity. The intensive margin response for single

parents is quite small.164

Panel (b) gives the labor supply elasticities for men and women in couples where one

of the partners’ labor supply is inflexible (e.g. because this person is disabled or retired).

For these groups, we pool couples with children of all ages. Most men with an ‘inflexible’

partner are working, and typically also full-time (see Appendix 5.E). Hence, there is little

upward potential in terms of total hours worked, and they have a relatively low labor

supply elasticity. For women there is more upward potential in total hours worked, both

in terms of participation rate and hours worked per employed person. Women with an

‘inflexible partner’ have a higher labor supply elasticity, in particular on the extensive

margin. Panel (b) also gives the labor supply elasticity for adult children living with their

parents. They generally have a very high participation rate (if healthy), resulting in a low

labor supply elasticity.

We explicitly model the choice of formal childcare for households with a youngest

child of 0–3 and 4–11 years of age. We consider the price elasticity of childcare when we

increase the gross price of formal childcare by 10%. To make the results comparable with

the literature, we calculate the elasticity of the use of formal childcare with respect to

changes in the net parental contribution to formal care.165

For couples with a youngest child of 0 to 3 years of age we find a price elasticity of –

0.56. The extensive margin elasticity (whether or not to use formal childcare) is –0.38 and

the intensive margin elasticity (hours of formal childcare per week) is –0.19. For couples

with a youngest child of 4 to 11 years of age we find somewhat lower elasticities: total

elasticity –0.32, extensive elasticity –0.25, intensive elasticity –0.07.166 The price elasticity

for single parents is much lower; total elasticity of –0.08 for single parents with a youngest

child of 0 to 3 years of age, and total elasticity –0.07 for single parents with a youngest

child of 4 to 11 years of age.167

identical, so we pooled these groups in the estimations.
164Their budget constraint plays an important role here, where working only a few days per week often

does not generate net income higher than the net income when out of work.
165Hence, we calculate the percentage change in the net parental contribution corresponding to the

percentage change in the gross hourly price. The two are not equal because parents receive a subsidy only

up to a certain price.
166To the best of our knowledge, this is the first price elasticity estimate for parents using out-of-school

care.
167This may be due to their low initial parental contribution. The subsidy rate is much higher for
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5.5.2 Comparison with related literature

Table 5.A.11 in the Appendix gives an overview of structural empirical labor supply studies

that have used Dutch data. For comparability we limit the overview to studies from the

year 2000 onwards, because older studies used data from the 1980s, when the participation

rate of women was much lower. This table underscores the contribution of our analysis to

the literature. We use a much larger data set than those used in previous studies, which

enables us to study subgroups that received little attention in previous studies (e.g. singles

and single parents).

Most studies focus on couples, so we consider this group first. We find small elasticities

for total hours worked for men in couples, both with and without children. This is in

line with the results from other studies. Also, for men in couples we find an intensive

margin elasticity close to zero, which is again in line with the other studies. We find

larger elasticities for women in couples. However, these elasticities are typically lower

than the findings of the older studies on women in couples, using older data. The higher

participation rate of women in couples in our more recent data set is likely to play an

important role here (Heim, 2007). In line with the other studies we typically find that

most of the response is at the extensive margin.

The other studies also report information on cross-elasticities in couples (not included

in the table). We find negligible cross-elasticities for men in couples, but sizeable cross-

elasticities for women in couples. Van Soest and Das (2001) also find substantial cross-

elasticities for women in couples (about half of their own-wage elasticity), but not for

men in couples. Van Soest et al. (2002) also report nonnegligible cross elasticities for

women in couples (–0.1). Vermeulen (2005) finds nonnegligible cross-elasticities on the

intensive margin for both men (–0.1) and women (–0.1). Bloemen (2010a) finds small

cross-elasticities for men in couples without children, but somewhat larger cross-elasticities

for women in couples without children (–0.1 for unmarried couples and –0.2 for married

couples). Bloemen (2010b) also finds small cross-elasticities for men and somewhat larger

cross-elasticities for women in some specifications. Hence, our simulated cross-elasticities

are in line with those found in related studies.

Only two other studies consider singles, using rather small data sets.168 Vermeulen

low-income households.
168Not included in Table 5.A.11 is the study by Euwals and Van Soest (1999) on singles and single

parents, since it was published before 2000 (and uses data from the 1980s). In the specification that is

closest to ours (Euwals and Van Soest, 1999, Table 8, Column 1) they find a total hours elasticity of 0.15

for single men and 0.19 for single women (due to the limited number of observations they pooled the data

for these groups in the estimations). This is in-between our results for singles and single parents.
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(2005) estimates very small intensive margin elasticities for both single men and women

(without children), as do we. He does not study the effect on the extensive margin.

Bargain et al. (2014) find a total hours elasticity of 0.08 and 0.16, respectively, for single

men and women, pooling singles with and without children due to the limited size of the

data set. This is in-between our results for singles and single parents. Furthermore, they

also find most of the response to be at the extensive margin.

Next, we compare our estimated labor supply elasticities with estimated labor supply

elasticities abroad. Comprehensive surveys of the labor supply elasticity in a large number

of countries can be found in Blundell and MaCurdy (1999), Bargain and Peichl (2013) and

the recent estimates presented in Bargain et al. (2014). We compare our results with the

recent estimates for Europe and the United States in Bargain et al. (2014).

Bargain et al. (2014) find that for women in couples the total hours elasticity ranges

from 0.1 to 0.6 among countries (with a mean of 0.27). Our estimates for women in couples

with young children fall within this range. The estimates for women in couples with older

children or no children are somewhat lower. However, the participation rate of women in

the Netherlands is relatively high from an international point of view. For men in couples,

the total hours elasticity in Bargain et al. (2014) ranges from 0.05 to 0.15 among countries

(with a mean of 0.10). Our estimates for men in couples without and with children are

on the lower end of that range. For single men, Bargain et al. (2014) find a total hours

elasticity ranging from of 0.0 to 0.4 (and some even higher). For single women they find an

elasticity ranging from 0.1 to 0.5 (and again some even higher). Our estimates for singles

are on the lower end of that range, and our results for single parents are more in the middle

and upper part. Bargain et al. (2014) find that the extensive margin elasticity is typically

(much) more important than the intensive margin elasticity and that cross-elasticities for

women in couples are non-negligible, and are close to zero for men in couples. These are

also our findings.

5.6 Comparison predictions structural model with results from quasi-

experimental studies

Our structural model gives a good fit of the data, and the simulated labor supply elasticities

are in line with related studies. However, we go one step further, and also consider whether

the structural model can also predict the effects of past reforms. There is a small but

growing amount of literature that compares the simulated policy responses in structural

models with the results from quasi-experimental studies (Todd and Wolpin, 2006; Hansen

and Liu, 2015; Geyer et al., 2014). We present three such comparisons: i) one for couples

with a youngest child of 0–3 and 4–11 years of age, ii) one for single parents with a youngest
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child of 12–15 years of age, and iii) one for the intensive margin responses for a number

of household types.

Table 5.1 shows our structural model results for couples with a youngest child of 0–

3 and 4-11 years of age. Bettendorf et al. (2015) use differences-in-differences (DD) to

analyse the employment effects of a combination of reforms targeted at households with

children of 0–11 years of age. Specifically, reforms over the 2005–2009 period contained

three elements. First, there was an increase in childcare subsidies, and the additional

public spending was around 2 billion euros (column Childcare subsidies). Second, there

was an increase in the in-work benefit for secondary earners with children of 0–11 years

of age, and the additional public spending was around 1 billion euros (column Income-

depend.combi.credit). Third, the in-work benefit for both primary and secondary earners

with children of 0–11 years of age was abolished, and the spending cut was around 0.5

billion euros (column Combi.credit).169 The identification in Bettendorf et al. (2015) comes

mostly from the intertemporal dimension, using a before–after comparison with data on the

1995–2009 period. The identification in our analysis comes, in part, from intertemporal

variation from the policy reforms over the 2006–2009 period, but also partly from the

cross-sectional variation. Bettendorf et al. (2015) present estimation results for women in

couples with a youngest child of 0–11 years of age. Furthermore, they report effects for

women with a youngest child of 0–3, 4–7 and 8–11 years of age, but this also includes single

mothers. To make the comparison with the DD as clean as possible, we used the same

sample as Bettendorf et al. (2015) to estimate responses for the subgroups we consider in

the empirical analysis, that is men and women in couples with a youngest child of 0–3 or

4–11 years of age. The results are given in Table 5.1, along with the simulation results

from the structural model.

Table 5.1 shows that the results for the structural model are consistent with the results

from the DD analysis for women with children. The estimated effects on the participation

rate of men with children is also in line with the prediction from the structural model.

The only coefficient of the DD analysis which differs markedly from the prediction of the

structural model is the intensive margin response by men with with a youngest child of

0–3 years of age, for which the DD analysis suggests a larger, negative response than the

structural model.

Table 5.2 shows the evaluation of the predictions made by our structural model for

single parents with a youngest child of 12–15 years of age. Bettendorf et al. (2014) use DD

and regression discontinuity (RD) to study the impact of an in-work benefit targeted at

single parents. In 2002, the children’s age of eligibility was increased, and the target group

169See Bettendorf et al. (2015) for a detailed description of the reforms.
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Table 5.1: Quasi-experimental check: couples with young children

Structural model DD analysisa

Childcare Combi. Income-depend. Total Coefficient SE

subsidies credit combi. credit

Changes in levels

Couples with young. child 0–3 yrs

Participation rate women 0.018 -0.006 0.022 0.034 0.020 0.007

Hours worked per week women 0.678 -0.102 0.635 1.211 1.222 0.223

Participation rate men 0.003 -0.001 0.003 0.004 0.006 0.004

Hours worked per week men 0.056 -0.022 0.026 0.060 -0.509 0.237

Couples with young. child 4-11 yrs

Participation rate women 0.002 -0.005 0.019 0.015 0.022 0.007

Hours worked per week women 0.083 -0.086 0.509 0.505 0.750 0.221

Participation rate men 0.000 -0.001 0.003 0.002 0.003 0.004

Hours worked per week men 0.034 -0.009 0.052 0.076 -0.180 0.234

aAdditional estimates for the same sample as Bettendorf et al. (2015), full regression results are available on request.

Table 5.2: Quasi-experimental check: single parents

Structural model DD analysisa RD analysisa

Coefficient SE Coefficient SE

Participation rate Changes in levels

Youngest child of 12–15 years 0.000 0.004 0.006 0.004 0.011

Youngest child of 4–11 years –0.006

Youngest child of 0–3 years –0.011

aFor details of the DD and RD results, see Bettendorf et al. (2014).

of the in-work benefit was extended from single parents with a youngest child of 0–11 years

of age to single parents with a youngest child of 0–15 years of age. The outcome of the

analysis is that they find a small effect on labor participation, in both the DD and RD

analyses, not significantly different from zero. As shown by Bettendorf et al. (2014), this is

at odds with most of the quasi-experimental studies on in-work benefits for single parents.

Indeed, that single parents are relatively responsive to changes in financial incentives is

considered a stylised fact in the empirical literature on labor supply (Meghir and Phillips,

2010).
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Bettendorf et al. (2014) offer a number of explanations for their results. In particular,

they show that using singles as the control group for single parents is problematic, since

the trend in the growth in participation rate and in observable characteristics (and hence

presumably also in unobservable characteristics) differ between these groups. Using singles

as the control group for single parents leads to an upward bias of the treatment effect.

More important here is that Bettendorf et al. (2014) also suggest that differences may be

partly the result of the age of the youngest child of those in the treatment group. Where

other studies consider the treatment effect on all single women with children, including

those with a relatively young child, Bettendorf et al. (2014) only study the effect on single

women with a youngest child of 12–15 years of age. The pre-reform participation rate of

single women with a youngest child of 12–15 years of age is already relatively high to start

with, which limits the upward potential for further increases in labor participation. We

use the structural model to investigate to what extent the age of the youngest child makes

a difference.

Table 5.2 shows the effect of abolishing the in-work benefit targeted at single parents.170

We simulate the effect on the participation rate171 of single parents with a youngest child

of 0–3, 4–11 and 12–15 years of age. We find the effect on the participation rate with –1.1

percentage points to be quite sizeable for single parents with a youngest child of 0–3 years

of age, whereas it drops to –0.6 percentage points for single parents with a youngest child

of 4–11 years of age, and to 0.0 percentage points for single parents with a youngest child

of 12–15 years of age. Indeed, single parents with an older youngest child are already less

responsive to financial incentives than single parents with a younger youngest child.

Finally, we compare the intensive margin responses in the structural model with a

quasi-experimental study on intensive margin responses. The top of Table 5.A.11 in the

Appendix gives labor supply elasticities for several subgroups in our study. An important

outcome of the empirical analysis is that intensive margin responses are much smaller

than extensive margin responses. We compare this outcome with results from Bosch

and Jongen (2013). They use the 2001 tax reform, which generated large heterogeneous

variation in marginal tax rates, to estimate intensive margin elasticities for men and women

in couples, single men and women, and single women with children. They use the DD

method developed in Blundell et al. (1998), and use education-cohort-period dummies as

170In 2010, 81% of single parents was female. Most children of single parents reside with their mother.
171Bettendorf et al. (2014) do not consider the effect of the reform on hours worked (due to missing

data issues). However, to study the effect on the intensive margin, in their supplementary material they

report the treatment effect (Bettendorf et al., 2014, Table A.9) on the log of taxable labor income. Also

for taxable labor income they find a treatment effect that is small and not significantly different from zero.

The structural model also predicts a small effect on the intensive margin.
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an instrument for net wages where the 2001 tax reform generates the exogenous variation

over education-cohorts.

For men in couples, they find very low intensive margin responses, not significantly

different from zero (point estimate 0.00, standard error 0.01), which is consistent with

results from the structural model. For women in couples, they find elasticities that are

statistically significantly different from zero172, with a point estimate of 0.15 and a

standard error of 0.06. This is in line with the structural-model results on the response

at the intensive margin for women with young children, and somewhat higher than for

the other groups of women in couples. However, comparison is somewhat complicated

because of the fact that for the structural model we present gross wage elasticities173,

whereas the DD analysis presents net wage elasticities, and the latter are typically higher

(Bargain et al., 2014). Furthermore, the intensive margin response in the structural

model also potentially captures a composition effect if new entrants work a different

number of hours than incumbents (this problem is essentially absent for men, whose

working hours are far less dispersed). For singles and single parents, Bosch and Jongen

(2013) find somewhat higher intensive margin elasticities of 0.15 to 0.20, compared to

the structural model results. But again comparison is complicated due to the difference

in gross and net wage elasticities, and a potential composition effect.

Overall, we find that the structural model does a good job at predicting the treatment

effects of past reforms, and that results are in line with those found in quasi-experimental

studies.

5.7 Simulating policy reforms

Using the structural model, we continue to conduct counterfactual policy analysis. We

present four sets of policy simulations to illustrate the effectiveness of a wide range of

policy instruments. For the first set, we consider changes in marginal tax rates, for the

second set, we consider changes in participation tax rates and for the third set changes in

subsidies and taxes for working parents, the most responsive group. Finally, we consider

four major tax reforms featuring prominently in the policy debate.

Before we can simulate these reforms, we have to prepare the model for policy

simulation. We estimated the preferences of the different household types using data

172Bosch and van der Klaauw (2012) apply the estimator of Blundell et al. (1998) to estimate the intensive

margin responses for women in couples, using data from the Labor Force Survey. They find a coefficient

insignificantly different from zero.
173Which is common in the literature on discrete choice labor supply, see for instance Bargain et al.

(2014).
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from the Labor Market Panel. However, CPB uses data from the Income Panel of

Statistics Netherlands to calculate the effects of tax-benefit reforms on the income

distribution and the government budget (see Koot et al., 2016). To have a single model

that will generate all relevant output, we integrate the discrete choice model of labor

supply and formal childcare with the tax-benefit calculator using the Income Panel data.

The first step is to prepare the Income Panel data in such a way that we can use these

data set for policy simulations. Appendix 5.F describes this process. As the Income

Panel data do not contain the level of education, the imputation of the level of education

is our first challenge. Furthermore, we want to simulate policy changes in a recent year,

rather than over the estimation period (2006–2009). We use ‘static ageing’ to generate a

dataset for 2015 that is consistent with the demographic projection from Statistics

Netherlands. Furthermore, we uprate all the price and income variables to those of 2015

(keeping the real values, relevant for utility, in 2006 prices). Finally, we update the

parameters of the tax-benefit system to 2015.

For the simulation, we also want to take into account the effect of changes in the

tax-benefit system regarding the number of people on unemployment benefits. Chance

and choice both probably play an important role in the probability of people receiving

unemployment benefits. We model this probability as a reduced-form, using a logit

specification, where the so-called replacement rate of net income in unemployment

insurance over net income in work enters the probability, following e.g. Ericson and

Flood (2012). See the Appendix 5.F for details.

5.7.1 Changes in marginal tax rates

We first consider the effects of changes in marginal tax rates. More specifically, we consider

the effects of decreasing the tax rate of the first, second, third and fourth (open) tax

brackets, so that, in each simulation, tax revenues decrease by 1.5 billion euros before

behavioral responses. Table 5.3 gives the results and the group averages under the baseline

scenario, for comparison. To keep the table to a manageable size, we aggregate the results

to some broader categories.174

174Specifically, we use the following aggregates: 1) ‘Men in couples youngest child 0–17’ and ‘Women in

couples youngest child 0–17’ which are respectively men and women in ‘2-flex households’ with a youngest

child of 0–17 years of age, 2) ‘Men in other couples’ and ‘Women in other couples’ are men and women in

‘1-flex households’ without children, where one of the partners is ‘inflexible’ (couples with a youngest child

of 18 years of age or older are also classified as couples without (dependent) children), 3) ‘Single parents

youngest child 0–17’ and 4) ‘Singles’ consists of singles without (dependent) children and adult children

living with their parents (this group also includes single parents with a youngest child 18 years of age

or older). Furthermore, the total results over all groups are for people whose labor supply is determined
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Table 5.3: Changes in bracket rates

(T1) (T2) (T3) (T4)

Simulation Base First Second Third Fourth

bracket bracket bracket bracket

Decrease in bracket ratea –0.8 –2.1 –3.5 –5.2

Ex-ante impulse (in billion euros) 1.5 1.5 1.5 1.5

Changes in percentages

Gini coefficientb 0.24 –0.22 0.30 0.87 1.33

Hours worked per week 26.8 0.00 0.09 0.08 0.03

– Men in couples youngest child 0–17 35.0 -0.08 0.05 0.12 0.09

– Women in couples youngest child 0–17 17.0 0.15 0.20 -0.03 -0.11

– Men in other couples 33.9 -0.07 0.02 0.07 0.07

– Women in other couples 19.4 0.05 0.17 0.11 0.02

– Single parents youngest child 0–17 19.8 -0.04 0.21 0.14 0.05

– Singles 30.0 0.03 0.10 0.07 0.02

Participation rate 0.82 0.02 0.04 0.00 -0.02

– Men in couples youngest child 0–17 0.93 -0.04 0.06 0.04 0.00

– Women in couples youngest child 0–17 0.77 0.14 0.00 -0.17 -0.14

– Men in other couples 0.91 -0.04 0.02 0.04 0.03

– Women in other couples 0.70 0.07 0.07 0.01 -0.02

– Single parents youngest child 0–17 0.68 -0.02 0.11 0.04 0.01

– Singles 0.86 0.01 0.05 0.04 0.01

Labor productivity per hour -0.02 -0.01 0.03 0.06

Knock-on effectsb -4 8 11 13

a Due to the smaller tax base in the higher tax brackets than the lower brackets, the percentage

point decrease in the tax rate in the higher brackets is larger than in the lower brackets.
b Gini coefficient of disposable household income, using equivalence scales. The Gini coefficient

is calculated over the full Dutch adult population with a gross income of over 66% of the annual

minimum wage.
b Knock-on effect as a percentage of the initial budgetary impulse, for people in the labor

supply sample.



We describe the effects on hours worked per week and on the participation rate.

Hours worked per week includes the zeros for the non-employed. The participation rate

is the number of persons employed over the total number of employed and not employed

(excluding the ‘inflexible’ people). We also calculate the effect on labor productivity per

hour worked, which is obtained by subtracting the change in hours worked from the

change in labor costs, where the change in labor costs, in turn, is an approximation for

the change in output. Furthermore, also reported is the effect on initial household

income inequality, using the Gini coefficient.175 Finally, we also calculate the so-called

knock-on effects for the government budget, i.e. the net budgetary savings due to

behavioral responses, expressed as a percentage of the ex-ante budgetary impulse (before

behavioral responses).

The column ‘Base’ gives the base values of 2015 for the simulations. Men in couples

have the highest participation rate in the base, and also the highest number of hours

worked per week. Women in couples have much lower participation rates than men, and

also work fewer hours per week.176 The participation rate of singles and their hours worked

per week are closer to those of men in couples than to women in couples. Single parents

have the lowest participation rate, but their average hours worked is more than those of

women in couples with children. Indeed, due to welfare benefits, working only a few days

per week, typically, does not generate any financial gain for single parents.

Column T1 of Table 5.3 gives the results for the decrease in the tax rate in the first

tax bracket. Overall, we find hardly any effect on hours worked or the participation rate.

However, this is the net result of some groups that decrease and some that increase their

labor supply. There is a modest decrease in participation and hours worked by men in

couples. For them, the first tax bracket is typically inframarginal, and changing the rate

in the first bracket only generates an income effect. Women in couples increase their labor

supply. They typically have a lower personal gross income, and lowering the rate in the

first tax bracket has both an income and a substitution effect for them. The substitution

effect dominates. Singles without children, on average, increase labor supply. This is the

net effect for people on high incomes who only have a small negative income effect on

hours worked, and those on low incomes who have a positive substitution effect on hours

worked. Finally, single parents show a negative response to the increase in the tax rate

in the first tax bracket. A lower rate in that tax bracket results in higher net welfare

benefits. This effect makes it less attractive for single parents to work.177 Single parents

within the model only, so excluding the ‘fixed’ labor supply of ‘inflexible’ partners.
175Where household income is weighted by the equivalence scales of Statistics Netherlands.
176This is also true for employed women in couples when compared to employed men in couples.
177If the level of net welfare benefits is kept constant, the total effect on hours worked increases from
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are more likely to use welfare benefits than other household types. Income inequality, as

measured by the Gini coefficient, decreases. The increase in household income is larger

for lower income households, in relative terms, than for higher income households.

Column T2 gives the effect of lowering the tax rate in the second tax bracket. The

effect on overall labor supply in hours is positive, though the effect on labor supply in

persons is small. For men in couples, the effect is small but larger than under T1. Here,

more men in couples face a lower marginal tax rate, with the substition effect dominating

and leading to an increase in their labor supply. Many of the women in couples face a

lower marginal tax rate, and increase their labor supply. The same is true for singles. The

effect on hours worked by single parents, here, is positive. The decrease in the tax rate

in the second tax bracket generates a substitution effect for a larger number of employed

single parents than under T1. When comparing the effects on total hours worked per

week with those on the participation rate, most of the response comes from changes in

hours worked when employed (the intensive margin), as opposed to the number of people

employed (the extensive margin).

The effects of the decrease in the tax rate in the third tax bracket are given in column

T3. The increase in overall labor supply in hours is somewhat smaller than T2. Here, men

in couples increase their working hours by more than under T2; for a larger number of

them the third tax bracket is the relevant marginal tax bracket. Where the labor supply of

men in couples increases, it decreases for women in couples with children. Indeed, although

for some of these women the third tax bracket is the relevant marginal tax bracket, their

own income effect and the income effect from a higher income of their partner dominates.

For single parents and singles, we again find a positive effect on labor supply in hours,

they do not have an income effect from a partner and the substitution effect of the lower

marginal tax rate dominates. Labor supply in persons does not increase when we lower

the tax rate in the third tax bracket. Here, the cross-effect of a higher income of men in

couples on the labor supply of women in couples plays an important role, illustrating the

‘added worker effect’ (Lundberg, 1985). Labor productivity per hour increases due to a

composition effect. Men in couples increase their hours worked by more under T3 than

T2, and their productivity per hour is relatively high. Women in couples with children

decrease their hours worked under T3, whereas under T2 they increase their hours, and

their productivity per hour is relatively low.

Column T4 gives the effects of lowering the tax rate in the fourth tax bracket. This

has only a small positive effect on overall hours worked, and the effect on labor supply in

persons is negative (due to the ‘added worker effect’). But, where the increase in hours

0.00% to 0.08%. For single parents, the effect on hours worked changes sign, from –0.04% to +0.18%.
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worked is much smaller under T4 than under T3, labor productivity increases more under

T4 than under T3. The composition effect under T4 is more pronounced than under T3.

Finally, note that a lower tax rate in the second, third or fourth tax bracket increases

income inequality; in particular when we reduce the tax rate in the fourth tax bracket. In

all scenarios, labor supply responses are low, and consequently, the knock-on effects for

the government are limited.

5.7.2 Changes in participation tax rates

Next, we consider policy reforms targeted more at the participation tax (see Section 2).

Specifically, we consider lowering the participation tax through a ‘carrot’ or a ‘stick’. Table

5.4 gives the simulation results for changes in welfare benefits (‘Bijstand’ in Dutch), a stick,

and changes in the general in-work tax credit (‘Arbeidskorting’ in Dutch), a carrot.

In column (1) of Table 5.4 we reduce welfare benefits by 14% for a total amount of 500

million euros. This leads to a substantial increase in overall labor supply, both in hours

and in persons. (+0.6%). The effects are much larger than for the decreases in tax rates

considered above, because welfare benefits operate on the extensive margin. The response

is particularly large for single parents; 32% of single parents are on welfare benefits in the

base. The effect on labor productivity per hour is negative, as the labor productivity of

the additional workers is below the average. The knock-on effects for the government are

very high, because there is a sizeable reduction in the expenditures on welfare benefits

due to behavioral responses. Finally, note that this simulation causes a steep increase in

income inequality.

In column (2) we increase the general in-work tax credit by a total amount of 1.5

billion euros.178 Specifically, we increase the maximum level of the tax credit by 245

euros by increasing the phase-in rate, so that the higher maximum level of the general

in-work tax credit is reached at the same income level as in the base. The effects are much

smaller compared to the first simulation, because the share of employed individuals is

much larger than that of those on welfare benefits. This makes the increase in disposable

income per working person much smaller than the reduction in disposable income of non-

working people in the welfare benefits simulation, even after accounting for the larger

impulse we consider (1.5 billion euros for the in-work tax credit compared to 0.5 billion

178In 2015, the general in-work tax credit increased up to an annual income of 19,463 euros (somewhat

above the minimum wage), where the maximum credit was 2,220 euros. The general in-work tax credit

remains constant over an income of between 19,463 and 49,770 euros. The tax credit is phased out with

4%, over the income interval from 49,770 to 100,670 euros. The minimum level of the general in-work tax

credit for all workers is 184 euros.
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Table 5.4: Changes in welfare benefits and in-work tax credits

(1) (2) (3)

Simulation Welfare In-work tax credit, In-work tax credit,

benefitsa across-the-boardb targetedc

Ex-ante impulse (in billion euros) –0.5 1.5 1.5

Changes in percentages

Gini coefficientd 0.78 0.10 -0.35

Hours worked per week 0.64 0.15 0.19

– Men in couples youngest child 0–17 0.76 0.04 -0.04

– Women in couples youngest child 0–17 0.82 0.42 0.76

– Men in other couples 0.53 0.01 -0.05

– Women in other couples 0.80 0.26 0.37

– Single parents youngest child 0–17 2.02 0.28 0.36

– Singles 0.36 0.17 0.22

Participation rate 0.63 0.15 0.25

– Men in couples youngest child 0–17 0.78 0.10 0.14

– Women in couples youngest child 0–17 0.71 0.26 0.61

– Men in other couples 0.51 0.05 0.04

– Women in other couples 0.75 0.23 0.40

– Single parents youngest child 0–17 1.97 0.28 0.46

– Singles 0.33 0.13 0.17

Labor productivity per hour -0.10 -0.05 -0.11

Knock-on effectsd 119 6 0

a Reduction in welfare benefits of 14%.
b An increase in the maximum general in-work tax credit of 245 euros, by increasing the phase-in rate

from 19.7% to 22.0%.
c An increase in the maximum general in-work tax credit of 440 euros, by increasing the phase-in rate

from 19.7% to 23.9%. The higher in-work tax credit is phased out from annual incomes of 34,000 euros

onwards at 4%. The phase-out rate is the same as in the current system, but here the it starts at an

annual income of 34,000 euros instead of 49,770 euros in the current system. The level of the general

in-work tax credit for annual incomes above 49,770 euros remains the same as that in the current

system.
d See Table 3.



euros for welfare benefits). Furthermore, a large part of the budgetary impulse goes to

primary earners, mostly men with a relatively low labor supply elasticity. Labor supply

in hours and persons increases for all groups. The effect is larger for groups with a larger

labor supply elasticity, such as women in couples with children and single parents. The

knock-on effects are much smaller than in column (1), because of the smaller behavioral

responses and the smaller gain per person for the government budget. Income inequality

as measured by the Gini coefficient increases somewhat.

In column (3) we also increase the general in-work tax credit for a total amount of 1.5

billion euros, but target the increase at low income workers. Specifically, we increase the

maximum tax credit even further by 441 euros, but start the phase-out earlier.179 This

has a larger effect on total hours worked because the tax credit is then more targeted at

the extensive margin. Here, the higher tax credit increases labor supply more for women

in couples, singles and single parents, compared to that in the second simulation. In

contrast, men in couples slightly lower their labor supply. Labor productivity decreases

more than in columns (1) and (2) due to a change in the workforce composition. The

knock-on effect is close to zero. However, in this simulation, income inequality decreases,

as the reform targets low income workers. Indeed, in this simulation, there is an increase

in hours worked as well as a decrease in income inequality (see also Saez, 2002).

Finally, it is important to note that, for the same budgetary impulse, the impact of the

targeted in-work tax credit on hours worked is larger than the impact of the changes in

marginal tax rates considered above. However, the effect on labor productivity is negative

for the increase in the general in-work tax credit and positive for the decrease in the tax

rate in the third and fourth tax bracket. The effect on effective labor units (hours times

productivity per hour) is actually not that different.

5.7.3 Changes in policies targeted at households with young children

Table 5.5 gives the results for policies targeted at households with young children. This

group is of particular interest because there are many policies targeted specifically at

this group, and because mothers with young children appear particularly responsive to

changes in financial incentives. In these simulations, we use a smaller budgetary impulse

than before, because these reforms target only a sub group of the working age population.

In column (1), we introduce the previously abolished in-work tax credit of 270 euros

for working parents (on incomes of at least 4,857 euros) with a youngest child up to 12

179The phase-out of the general in-work tax credit, at a rate of –4% as in the base, here starts at an

annual income of 34,000 euros, as opposed to 49,770 euros in the baseline.
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Table 5.5: Changes in policies targeted at parents with young children

(1) (2) (3) (4) (5) (6)

Simulation Combination Additional Income Chidcare Income Income

credita combination dependent subsidiesd dependent independent

creditb combination child child

creditc benefite benefitf

Ex-ante impulse (in billion euros) 0.5 0.5 0.5 0.5 –0.5 –0.5

Changes in percentages

Gini coefficientg –0.11 –0.10 –0.01 0.01 0.43 0.17

Hours worked per week 0.06 0.13 0.17 0.19 0.28 0.08

– Men in couples young. child 0–17 0.05 0.06 0.04 0.07 0.51 0.16

– Women in couples young. child 0–17 0.31 0.92 1.32 1.71 1.13 0.29

– Men in other couples 0.01 0.00 0.00 0.00 0.06 0.02

– Women in other couples 0.04 0.06 0.06 0.00 0.19 0.05

– Single parents young. child 0–17 0.22 0.48 0.69 0.28 0.55 0.19

– Singles 0.00 0.00 0.00 0.00 0.00 0.00

Participation rate 0.11 0.22 0.17 0.16 0.26 0.07

– Men in couples young. child 0–17 0.11 0.14 0.11 0.09 0.45 0.13

– Women in couples young. child 0–17 0.45 1.13 0.79 0.92 0.84 0.20

– Men in other couples 0.01 0.00 0.00 0.00 0.05 0.01

– Women in other couples 0.05 0.08 0.06 0.00 0.16 0.04

– Single parents young. child 0–17 0.26 0.54 0.61 0.20 0.39 0.14

– Singles 0.00 0.00 0.00 0.00 0.00 0.00

Labor productivity per hour 0.61 0.18 –0.03 –0.18 –0.05 0.12

Hours formal childcare 1.16 1.96 2.61 22.46 1.12 -0.28

Knock-on effectsg 5 6 13 –41 52 5

a The combination credit is a flat tax credit for working parents, with gross income above 4,857 euros, with a youngest child of up

to 12 years of age. We set the credit at 270 euros per person.
b The additional combination credit is a flat tax credit for working secondary earners and working single parents, with gross income

above 4,857 euros, with a youngest child of up to 12 years of age. We increase the credit by 600 euros per person.
c The income dependent combination credit is a tax credit for working secondary earners and working single parents with a youngest

child of up to 12 years of age. The tax credit is income-dependent, we increase the phase-in rate from 4% to 8%, with a range from

4,857 euros to 32,832 euros, at which the maximum credit increases by 1,109 euros. The tax credit is not phased out.
d An increase in childcare subsidies. Families only qualify for childcare subsidies when both parents work. The change in childcare

subsidies is set in such a way that there is a proportional decline of 38% in the parental contribution rate. Because higher incomes

have a higher parental contribution rate, this is more to the benefit of parents with a higher income.
e A decrease in the income-dependent child benefit, an income-dependent subsidy for parents with a youngest child of up to 18

years of age. The subsidy is phased out from 19.676 euros at a rate of 6.75%. We decrease the subsidy by 45%, and keep the

phase-out rate the same. Hence, we extend the phase-out range of the subsidy.
f A decrease of 125 euros in the income-independent child benefit.
g See Table 3.



years of age (‘Combinatiekorting’ in Dutch).180 This increases aggregate labor supply by

0.06%. The effect is limited, because the primary earners in couples, often men who are

relatively inelastic in terms of labor supply, receive a substantial part of the impulse.

In column (2), we increase the ‘flat’ (income-independent) part of the tax credit for

secondary earners and single parents with a youngest child of up to 12 years of age

(‘Aanvullende Combinatiekorting’ in Dutch) by 600 euros.181 The increase in labor

supply is substantially larger than in column (1), because this tax credit is targeted at

the responsive group of secondary earners and single parents. The knock-on effect for the

government budget is still rather small though, as secondary earners and single parents

receive a large number of subsidies and tax credits if employed.

In column (3), we increase the income-dependent part of the tax credit for secondary

earners and single parents with a youngest child of up to 12 years of age

(‘Inkomensafhankelijke Combinatiekorting’ in Dutch).182 Specifically, we increase the

maximum credit level by 1,100 euros, via an increase in the phase-in rate of 4 percentage

points. The number of hours worked increases more than in column (2), not only

because working becomes more attractive (extensive margin), but also because the

reform encourages secondary earners and single parents to work more days per week

(intensive margin).

In column (4), we increase childcare subsidies. In particular, we consider a proportional

decrease of 38% in the parental contribution that results after deducting the subsidy from

the full hourly price.183 Again, there is a substantial increase in hours worked. The effects

on labor supply in hours and persons, as well as labor costs, are also somewhat larger

than for the simulation in column (3). However, since the childcare reform also affects

the effective hourly price relevant for parents, there is a substantial increase in the use

of formal childcare, which leads to substantial additional budgetary costs, ex post. As a

result, the knock-on effect for the government budget is negative and substantial (–41%

of the initial impulse).

Moving from carrots to sticks, in column (5), we decrease the income-dependent child

benefit for parents with small children (’Kindgebonden Budget’ in Dutch). In 2015, this

child benefit is a fixed amount up to a gross annual household income of 19,676 euros,

180This in-work tax credit was abolished in 2009.
181The level of the Aanvullende Combinatiekorting is 1,033 euros in 2015.
182The Inkomensafhankelijke Combinatiekorting depends on income, with a phase-in rate of 4% for

income above the threshold of 4,857 euros, reaching its maximum of 1,119 euros at a personal income level

of 32,832 euros.
183Given that middle and higher incomes, on average, use more hours of formal childcare and pay a

larger parental contribution, this reform targets mostly middle and higher income households.
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after which it is phased out at a rate of 6.75%.184 We decrease the maximum amount

for all families by 45%. This increases overall labor supply in hours and in persons, and

the effect is larger than in columns (1)–(4). In this reform, the income effect and the

substitution effect work in the same direction, stimulating parents to start working and to

work more hours per week. The effect is particularly strong for single parents.185 Average

productivity per hour worked decreases, and income inequality increases.

Finally, in column (6) we simulate the effects of a reduction in the income-independent

child benefit (‘Kinderbijslag’ in Dutch).186 We increase the amount per child by 125 euros.

This does not directly change the financial incentive to supply labor. However, there is

an income effect that increases labor supply by 0.08%, which is non-negligible.

5.7.4 Major tax reforms

In this section, we consider a number of major tax reforms that feature prominently in the

current policy debate.187 Specifically, we consider the introduction of a flat tax system,

a basic income system, and a move towards joint rather than individual taxation. Our

final simulation concerns the Tax Plan 2016 of the Dutch Government, which reduced the

income tax for a total of 5 billion euros. The simulation results are given in Table 5.6.

In column (1), we change the tax rates in the four tax brackets 36.5%, 42%, 42% and

52%, respectively, to a flat tax rate of 39.7%. This scenario is budgetary neutral before

behavioral changes. We see that this flat tax increases overall labor supply. Men in couples

and singles without children increase their labor supply, because the flat tax rate is lower

than their marginal initial bracket rate. For women in couples, there are two opposing

effects. First, women paying taxes in the first tax bracket now face a higher marginal tax

rate and some women withdraw from the labor force. Second, women paying taxes in the

second and higher tax bracket now face a lower marginal tax rate, triggering a positive

response at the intensive margin. For women in couples, with children aged 0–17, the

first effect dominates, whereas for women in other couples the second effect dominates.

Finally, single parents increase their labor supply, which is caused by the sharp drop in

the net welfare benefit. However, we also see the downside of such a flat tax. It leads to

a substantial increase in income inequality, as measured by the Gini coefficient, of 5.2%.

184The amount per family depends on the number and the ages of the children.
185Note that there is also a small effect on men and women in other couples, these are the men and

women in couples with a partner whose labor supply is fixed, but who have a dependent child.
186In 2015, households receive a fixed amount of 767 euros for a child of 0–5 years of age, 931 euros for

a child aged 6–11 and 1,095 euros for a child aged 12–17.
187Another interesting exercise would be to do an optimal taxation analysis, along the lines of Aaberge

and Colombino (2013). This is left for future research.
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Table 5.6: Major tax reformsa

(1) (2) (3) (4) (5)

Simulation Flat taxb Flat tax Basic Joint Tax Plan

Gini neutralc incomed taxatione 2016f

Ex-ante impulse (in billion euros) 0.0 0.0 0.0 0.0 5.0

Changes in percentages

Gini coefficientg 5.18 0.00 –7.95 0.76 0.30

Hours worked per week 0.24 –0.88 –5.47 –2.18 0.47

– Men in couples youngest child 0–17 0.66 –0.26 –3.23 0.14 –0.01

– Women in couples youngest child 0–17 -0.69 –4.69 –21.5 –16.3 2.27

– Men in other couples 0.47 –0.02 –2.53 0.00 0.03

– Women in other couples 0.10 –1.72 –8.51 –3.12 0.53

– Single parents youngest child 0–17 0.61 –0.08 –2.10 –0.74 1.08

– Singles 0.11 –0.38 –2.65 –0.31 0.45

Participation rate –0.07 –0.60 –4.56 –2.72 0.56

– Men in couples youngest child 0–17 0.24 –1.44 –2.87 –0.46 0.27

– Women in couples youngest child 0–17 –1.04 –0.36 –16.3 –13.9 1.59

– Men in other couples 0.25 –0.61 –1.99 –0.10 0.12

– Women in other couples –0.22 –0.63 –6.55 –2.94 0.68

– Single parents youngest child 0–17 0.24 –0.81 0.23 –0.59 1.17

– Singles 0.09 –0.28 –0.56 –0.18 0.38

Labor productivity per hour 0.18 0.27 0.61 0.36 –0.18

a Knock-on effects are not presented for budgetary neutral scenarios, as these effects are expressed as a

percentage of the initial budgetary impulse which equals zero in the first four scenarios.
b A flat tax rate of 39.7%.
c A flat tax rate of 45.3% and a lump-sum benefit of 1.950 euros for all adults.
d An introduction of an unconditional basic income of 50% of the net welfare benefit (8,248 euros) and a

flat tax rate of 56.5%.
e Joint taxation, financed through an increase of 1.9 percentage points in the tax rates in the four tax

brackets.
f See the main text for a detailed description of all the elements of the Tax Plan 2016.
g See Table 3.



In column (2), we therefore consider a flat tax system that is budgetary and Gini neutral.

Specifically, we introduce a lump-sum subsidy for all adults of 1.950 euros and finance

this with a flat tax rate of 45.3%. We find that to arrive at the same income inequality

as in the 2015 system, the flat tax reduces labor supply.188 Indeed, the flat tax increases

marginal and participation tax rates at the lower end of the income distribution, which is

more responsive to tax changes in terms of hours worked than the upper end of the income

distribution. Simulation studies for other countries also find that a flat tax may stimulate

labor supply, but only when marginal tax rates and basic allowances are set relatively low

(Aaberge et al., 2000; Fuest et al., 2008).

Column (3) shows that generic income support via the introduction of an unconditional

basic income has a strong adverse effect on labor force participation. We simulate a basic

income of 50% of the net welfare benefit level. All adults qualify for this basic income.

For adults receiving social benefits (e.g. welfare, unemployment, disability or retirement

benefits) we reduce the benefit level, so that together with the basic income their disposable

income does not change. We finance the basic income scenario by abolishing the general

in-work tax credit for all workers, which is in line with the idea that this type of income

support is unconditional, and a flat tax rate of 56.6%.189 The flat tax rate of 56.6%

implies a considerable increase in all marginal tax rates, in particular for adults in the

lower tax brackets. Furthermore, the introduction of a basic income increases income for

non-working partners. Labor supply decreases both on the extensive and intensive margin,

and in total by –5.47%. On the upside, inequality decreases as well, by almost 8%. Clavet

et al. (2013) and Horstschraer et al. (2010) also use a structural labor supply model to

study the labor supply effects of a basic income, for Quebec (Canada) and Germany,

respectively. Both studies find a strong decrease in total hours worked. Our results are

also consistent with the findings from the basic income experiments in the US and Canada.

(Hum and Simpson, 1993, Table 2) gives an overview. For the United States, hours worked

by men in couples, by women in couples, and by single women declined by –5% to –7%,

–17% to –21% and –13% to –17%, respectively. For Canada, hours worked by men in

couples, by women in couples, and by single women declined by a respective –1%, –3%

and –7%.

Column (4) simulates a move from individual to joint taxation (as in tax systems in

e.g. France, Germany and the United States). In the Netherlands, the Reformed Political

Party (SGP), in their election manifesto 2006, proposed a tax system which would allow

188A point made earlier by Jacobs et al. (2009).
189When the general in-work tax credit is not abolished, we still obtain a strong negative effect on labor

supply.
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incomes to be split (SGP, 2006). According to that system, couples can shift income

from the partner with a high marginal tax rate to the partner with a lower tax rate.

We simulate joint taxation by taking the sum of taxable income from both partners and

then assign half of the total taxable household income to both partners. We finance this

scenario by increasing marginal tax rates in all four tax brackets by 1.9 percentage points.

Total labor supply decreases by –2.18%. Most women in couples are secondary earners

and face a relatively low marginal tax rate under the tax system in the baseline. Joint

taxation means that the marginal tax rate increases for secondary earners and they reduce

their labor supply. The effective marginal tax rate for primary earners decreases, and they

increase their labor supply, but to a much lesser extent. This simulation shows that the

traditional male-breadwinner situation becomes more attractive under a system with joint

taxation. Furthermore, inequality as measured by the Gini coefficient increases. Hence,

this scenario scores unfavourably, both in terms of hours worked and in income inequality.

Kabátek et al. (2014) estimate a discrete choice labor supply model for French couples to

evaluate a shift from joint taxation to individual taxation. They find that a system with

joint taxation discourages female labor supply. Callan et al. (2009) estimate a discrete

choice model for couples, using Irish data. They find that a shift from joint taxation to

individual taxation stimulates women’s labor supply.

Finally, in column (5), we simulate the Dutch Tax Plan 2016 that was implemented by

the Dutch Government in January 2016. The plan reduces income taxation by 5 billion

euros. The main goal of this reform was to create more employment (Ministry of Finance,

2015b,a). Below, we simulate whether this is indeed what will happen. The Tax Plan

2016 contains the following elements:

• An increase in the in-work tax credit for all workers (+2.5 billion euros).190

• A reduction in the tax rate in second and third tax bracket of 2.1 percentage points

(+2.7 billion euros).

• An extension of the third income tax bracket by 8,000 euros (+0.9 billion euros).

• An increase in the income-dependent combination credit for working parents with a

youngest child of up to 12 years of age (+0.25 billion euros).191

• An increase in the childcare subsidy so that the parental contribution decreases by

38% (+0.25 billion euros).

190Here, the maximum level of the in-work tax credit is increased with 665 euros. The phase-out now

starts at an income of 33,000 euros instead of 49,895 euros in 2016.
191The maximum amount of this credit increases by 500 euros, by increasing the phase-in rate from 4.0%

to 5.8%.
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• The introduction of a wage cost subsidy for employers (+0.5 billion euros).192

• The general tax credit is phased out completely for higher incomes (–2.1 billion

euros).193 This increases the effective marginal tax rate for this group.

In column (5), we find that this reform indeed stimulates labor supply, by 0.47%. The

increase in labor supply is relatively strong for single parents and women in couples with

young children. The Tax Plan 2016 includes a number of reforms that are relatively

effective in stimulating labor supply, such as the targeted in-work tax credit for workers

on a relatively low income (column 3 in Table 5.4), the income-dependent combination

credit (column 4 in Table 5.5) and childcare subsidies (column 5 in Table 5.5).

5.8 Discussion and conclusion

As described in this paper, we used both structural models and quasi-experimental studies

to study the effectiveness of tax-benefit reforms. Using a very large and rich data set, we

estimate structural discrete choice models for a large number of household types. We

uncover large differences in the labor supply responses between the various demographic

groups, mostly related to the age of their youngest child. We also find that the decision

of whether or not to participate is more responsive to financial incentives than the hours-

per-week decision, although the hours-per-week decision is still non-negligible for women

in couples. We used the structural model to simulate a number of key reforms from the

past, and compared the predictions of the structural model with the outcomes of quasi-

experimental studies on the same reforms. We find that the results for the structural

model are consistent with the estimated treatment effects from the quasi-experimental

studies. We then conduct a counterfactual policy analysis with the structural model, and

study the effectiveness of potential tax-benefit reforms in stimulating labor supply. We

find that reducing marginal tax rates is not an effective way to promote labor supply. In-

work benefits targeted at low-wage earners are more effective. Policies targeted at working

mothers with young children generate the largest labor supply response, but generate little

192Employers receive a subsidy of 2,000 euros (for a full-time position) for employees with an hourly

wage below 110% of the minimum wage. For employees with an hourly wage of between 110% and 120%

of the minimum wage, the maximum subsidy is 1,000 euros. For employees working part-time, the wage

cost subsidy is lowered proportionally. We do not explicitly model the employer side. In the simulation we

assume that the wage cost subsidy is fully shifted onto workers, consistent with findings in e.g. Melguizo

and González-Páramo (2013). This seems particularly likely in a small open economy such as that of the

Netherlands, where capital is close to infinitely elastic to labor costs and labor is much less elastic to net

wages.
193The phase-out rate increases from 3.32% to 4.80%.
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additional revenue for the government. With the structural model we also simulate some

major tax reforms that receive a large amount of attention in the current policy debate.

We find that proposals for a move to a flat tax system, a basic income system or a system

with joint taxation are not effective. We also simulated the recent Tax Plan 2016 of the

Dutch Government, and find that the reform increases labor supply by 0.5%.

Although we believe that our analysis makes a number of improvements on previous

studies on the effectiveness of tax-benefit reforms, it still has a number of limitations.

We assume people to be free in their choice of whether or not to participate, and in how

many hours or days to work per week. However, people may be involuntarily

unemployed, or they may not be able to work their preferred number of hours or days

per week. Previous studies have shown that accounting for involuntary unemployment,

or for the difference between preferred and actual working hours, can make quite a

difference in terms of employment responses (Euwals and Van Soest, 1999; Bargain

et al., 2010). We put considerable effort in investigating the issue of involuntary

unemployment, estimating a double-hurdle model (Cragg, 1971). However, for all

household types, we find that accounting for involuntary unemployment makes little

difference in the employment responses to changes in financial incentives (De Boer,

2015). Indeed, very few people in the data are classified as involuntarily unemployed.

Note however that we use data on the period 2006–2009. Since then, unemployment has

gone up considerably in the Netherlands, and involuntary unemployment might since

have become an issue. However, here we simulate the structural effects of tax-benefit

reform. The structural level of unemployment (voluntary or involuntary) is probably not

that different from that in the 2006–2009 period. Regarding the difference between

actual and preferred hours of work, we do not have data on preferred hours of work in

our data set. However, this seems to be a much smaller problem in the Netherlands than

in many other OECD countries. For example, OECD (2013) reports that just 5% of

women working part-time in the Netherlands would like to work more hours, compared

to, for example, 13% in Germany, 28% in France and 55% in Spain.

Furthermore, in the model we focus on the labor supply responses to changes in the

tax-benefit system. Part of the modern literature on public finance looks at a broader

range of behavioral responses, by considering the so-called elasticity of taxable income,

see Saez et al. (2012) for an overview. The elasticity of taxable income also captures, for

example, changes in effort beyond hours worked, occupational choice, and tax avoidance

or evasion. For the majority of workers, changes in taxable income mainly reflect changes

in labor supply. Indeed, in a recent study for the Netherlands, Jongen and Stoel (2013)

find that for the average worker the elasticity of taxable labor income is not that different
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from the labor supply elasticity. However, for high incomes they find that the labor supply

elasticity is lower, whereas the elasticity of taxable income is higher, consistent with other

literature, see again Saez et al. (2012). Hence, for high incomes, the labor supply response

only captures part of the response in the tax base. Therefore, to determine, for example,

the budgetary consequences of an increase in the top tax rate, other behavioral responses

need to be considered as well, in addition to the labor supply response.

Also, in our study, we ignore general equilibrium effects on prices and wages. But

ignoring these general equilibrium effects may not be a bad approximation for the long run

with a perfectly elastic labor demand (Aaberge and Colombino, 2014). Indeed, general

equilibrium effects seem less important for a small open economy such as that of the

Netherlands.194

We further ignore the life cycle. A number of studies have shown that accounting

for life-cycle effects can be important for the analysis of tax-benefit reform; for example

Imai and Keane (2004) and Keane (2011). This would be an interesting direction for

future research. However, the data set we used does not include data on, for example,

consumption or savings, which makes it difficult to estimate a life-cycle model, and it

should be noted that there is often a trade-off in modeling different parts of economic

behavior, due to the numerical complexities that arise.195

Finally, we assume that all people are fully aware of their budget constraint. However,

for example, recent work by Chetty et al. (2009) shows that information or the lack thereof

can play an important role in the behavioral responses to financial incentives. This is an

important new research area. In our defence, please note that we are using policies and

policy changes of the past to estimate preferences. So, to the extent that informational

frictions play a role in behavioral responses to changes in financial incentives, our estimated

preferences implicitly incorporate these informational frictions in that period. Also note

that the model does rather well in predicting the behavioral responses to past reforms.

Nevertheless, studying the role of salience seems an interesting direction for future research.

194Interesting exercises with finite demand elasticities can be found in Peichl and Siegloch (2012) and

Colombino (2013).
195Estimating the preferences for all subgroups in our static model already took several weeks.
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Appendix

5.A Wage equations

For the employed we use observed wages. For the non-employed we simulate wages taking

possible selection into account (Heckman, 1979). To this end, we run wage regressions by

gender and then by level of education, where education is split into three levels (lower,

middle and higher educated).

We use panel data techniques to account for unobserved individual-specific effects.

We perform a Hausman test in order to test whether random effects or fixed effects are

appropriate. For all groups, we reject the null hypothesis that the individual-specific effects

are uncorrelated with the regressor and therefore we prefer fixed effects over random effects

estimation. However, we lose information on time-invariant regressors with fixed effects

and therefore opt for the quasi-fixed effects model (Mundlak, 1978).

To account for the possibility of selection we first estimate the probability of

participation using a pooled probit regression

pit = x′itγ + z′itθ + νit, (5.A.1)

where vector zit contains variables that are expected to have an effect on the probability

of participation but not on wages (an exclusion restriction). From this regression we

determine the inverse Mills’ ratio

invmillsit = φ(pit)/Φ(pit). (5.A.2)

The inverse Mills’ ratio is then included in the quasi-fixed effects model

ln(wit) = x′itβ + ωi + x̄i
′π + λtinvmillsit + εit (5.A.3)

where the individual specific effect consists of a random part, ωi with ∼ IID(0, σ2
ω), and

a part which is allowed to be correlated with regressors x̄i
′π. Here, x̄i is the average of

time-varying variables, such as age. A significant coefficient for an element of π provides

evidence that the individual specific effect is correlated with one of the regressors.

Table 5.A.1 shows estimation results for all subgroups. We use age splines since we

expect that the relationship between wage and age is nonlinear. Table 5.A.1 shows that

age increases with age but at a diminishing rate. This is in line with other studies (Vella

and Verbeek, 1998, 1999). For both singles and couples we see that the age profile is

steeper for higher educated individuals. We also include cohort and year dummies in

the regression. Because of perfect collinearity between age, cohort and period we use

transformed time dummies following Deaton and Paxson (1994). The time dummies for
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Table 5.A.1: Wage equations couples

Men Women

Lower Middle Higher Lower Middle Higher

educ. educ. educ. educ. educ. educ.

Age

18-30 0.042*** 0.052*** 0.078*** 0.037*** 0.042*** 0.052***

31-40 0.021*** 0.032*** 0.048*** 0.023*** 0.025*** 0.035***

41-50 0.014*** 0.021*** 0.029*** 0.022*** 0.020*** 0.024***

51-63 0.007*** 0.005*** 0.011*** 0.024*** 0.019*** 0.008***

Cohorta

1980-1989 0.127*** 0.189*** 0.210*** 0.158*** 0.167*** 0.217***

1975-1980 0.038** 0.112*** 0.149*** 0.069*** 0.089*** 0.153***

1970-1975 0.020** 0.055*** 0.095*** 0.026*** 0.053*** 0.099***

1960-1965 -0.003 -0.019*** -0.019*** -0.004 -0.014** -0.054***

1955-1960 -0.017 -0.035*** -0.058*** 0.006 -0.021** -0.058***

<1955 0.011 0.01 -0.018 0.009 -0.013 -0.019

Year

2006 0.004 0.005 0.003 0.006 0.004 0.002

2007 -0.005 -0.007 -0.004 -0.008 -0.004 -0.002

2008 -0.002*** -0.002*** -0.003*** -0.003*** -0.003*** -0.003***

2009 0.003*** 0.003*** 0.003*** 0.005*** 0.004*** 0.002***

Ethnicititya

Western immigrant -0.043*** -0.048*** -0.013* -0.003 -0.036*** -0.067***

Non-Western immigrant -0.207*** -0.236*** -0.294*** -0.079*** -0.111*** -0.194***

Partner

married 0.025*** 0.013*** 0.025*** 0.001 -0.009*** -0.020***

Mundlak age averages

18-30 0.001 -0.004 -0.004 -0.005 -0.003 0.002

31-40 -0.006*** -0.003** 0.000 -0.012*** -0.008*** -0.004***

41-50 -0.009*** -0.010*** -0.014 -0.018*** -0.013*** -0.014***

51-63 -0.011*** -0.018*** -0.021 -0.022*** -0.025*** -0.023***

Provincea

Groningen -0.126*** -0.138*** -0.116*** -0.041*** -0.055*** -0.055***

Friesland -0.114*** -0.138*** -0.119*** -0.060*** -0.075*** -0.077***

Drenthe -0.110*** -0.115*** -0.097*** -0.058*** -0.050*** -0.063***

Overijssel -0.094*** -0.109*** -0.095*** -0.058*** -0.063*** -0.065***

Flevoland -0.014 -0.033*** -0.064*** -0.046*** -0.037*** -0.058***

Gelderland -0.063*** -0.065*** -0.066*** -0.049*** -0.043*** -0.050***

Noord-Brabant -0.055*** -0.050*** -0.081*** -0.031*** -0.058*** -0.070***

Zeeland -0.040*** -0.067*** -0.051*** -0.056*** -0.051*** -0.055***

Limburg -0.116*** -0.130*** -0.107*** -0.073*** -0.075*** -0.064***

Urban area

>150.000 habitants -0.022*** -0.006** -0.004 0.013** 0.016** 0.031**

Inverse Mills 0.000 0.120** 0.082 -0.041** 0.010 0.192**

Constant 1.320*** 1.140** 0.555** 1.395** 1.311** 1.051**

Observations 106,649 209,769 167,390 77,924 195,231 130,975

*** p<0.01, ** p<0.05, * p<0.1.
a Reference group: born in 1965–1970, autochtonous and the Western region of the Netherlands.



Table 5.A.2: Wage equations singles

Men Women

Lower Middle Higher Lower Middle Higher

educ. educ. educ. educ. educ. educ.

Age

18-30 0.068*** 0.063*** 0.077*** 0.066*** 0.058*** 0.060***

31-40 0.018*** 0.031*** 0.050*** 0.021*** 0.028*** 0.041***

41-50 0.010*** 0.018*** 0.026*** 0.025*** 0.020*** 0.023***

51-63 0.011*** 0.015*** 0.016*** 0.025*** 0.023*** 0.018***

Cohorta

1980-1989 0.207*** 0.229*** 0.158*** 0.265*** 0.221*** 0.215***

1975-1980 0.026 0.107*** 0.073*** 0.046 0.100*** 0.149***

1970-1975 0.014 0.032*** 0.049*** 0.015 0.034*** 0.089***

1960-1965 0.013 0.015 -0.025 -0.005 -0.024** -0.041***

1955-1960 0.035 0.045** -0.058** -0.022 -0.024 -0.070***

<1955 -0.003 0.002 -0.031 -0.012 -0.028** -0.037**

Year

2006 0.005 0.005 0.005 0.009 0.006 0.001

2007 -0.007 -0.006 -0.007 -0.011 -0.006 -0.002

2008 0.000 -0.003*** -0.002** -0.003** -0.005*** -0.001

2009 0.003** 0.004*** 0.004*** 0.006*** 0.005*** 0.001*

Ethnicititya

Western immigrant -0.011 -0.004 0.009 -0.017* -0.025*** -0.025**

Non-Western immigrant -0.063*** -0.078*** -0.166*** -0.048*** -0.057*** -0.111***

Mundlak age averages

18-30 -0.011*** -0.002 -0.008 -0.014*** -0.003 -0.002

31-40 -0.009** -0.009*** -0.016*** -0.015*** -0.014*** -0.007**

41-50 -0.009*** -0.014*** -0.013*** -0.017*** -0.012*** -0.013***

51-63 -0.006* -0.008*** -0.011*** -0.018*** -0.020*** -0.019***

Provincea

Groningen -0.062*** -0.083*** -0.086*** -0.044*** -0.042*** -0.070***

Friesland -0.070*** -0.120*** -0.119*** -0.066*** -0.084*** -0.086***

Drenthe -0.059*** -0.114*** -0.070*** -0.075*** -0.078*** -0.078***

Overijssel -0.074*** -0.094*** -0.073*** -0.064*** -0.064*** -0.055***

Flevoland -0.033* -0.015 -0.006 -0.030** -0.050*** -0.038**

Gelderland -0.059*** -0.068*** -0.062*** -0.054*** -0.047*** -0.050***

Noord-Brabant -0.021 -0.051*** 0.020 -0.049*** -0.050*** -0.068***

Zeeland -0.038*** -0.071*** -0.043*** -0.064*** -0.057*** -0.056***

Limburg -0.090*** -0.097*** -0.079*** -0.068*** -0.069*** -0.059***

Urban area

>150.000 habitants -0.012 0.019*** 0.021*** 0.033*** 0.034*** 0.019***

Inverse Mills -0.112 -0.296*** -0.325*** -0.100*** -0.201*** -0.213***

Constant 0.798*** 0.750*** 0.720*** 0.829*** 0.877*** 0.951***

Observations 33,152 50,679 32,463 28,804 54,476 38,254

*** p<0.01, ** p<0.05, * p<0.1.
a Reference group: born in 1965–1970, autochtonous and the Western region of the Netherlands.



Table 5.A.3: Exclusion restrictions couples

Men Women

Lower Middle Higher Lower Middle Higher

educ. educ. educ. educ. educ. educ.

Youngest child 0–3 -0.195*** -0.125*** -0.103*** -0.626*** -0.426*** -0.331***

Youngest child 4–11 -0.139*** -0.082*** -0.068*** -0.397*** -0.360*** -0.245***

Youngest child 12-17 -0.098*** -0.011 0.027 -0.171*** -0.171*** -0.050**

Lower educ. partner 0.017 0.062*** 0.002 -0.117*** 0.014 0.122***

Middle educ. partner 0.091*** 0.060*** 0.045*** -0.001 0.096*** 0.173***

Wald test 81.860*** 69.680*** 41.860*** 746.210*** 758.870*** 374.660***

*** p<0.01, ** p<0.05, * p<0.1.

Table 5.A.4: Exclusion restrictions singles

Men Women

Lower Middle Higher Lower Middle Higher

educ. educ. educ. educ. educ. educ.

Youngest child 0–3 -0.608*** -0.128 -0.522** -1.196*** -0.924*** -0.566***

Youngest child 4–11 -0.264*** -0.078 0.311** -0.665*** -0.545*** -0.297***

Youngest child 12-17 -0.033 0.219*** 0.491*** -0.206*** -0.182*** -0.076

Wald test 20.790*** 11.840*** 40.520*** 979.400*** 539.480*** 68.190***

*** p<0.01, ** p<0.05, * p<0.1.

2006 and 2007 depend on the dummies for later years and are calculated manually.196

Year dummies are significant in most specifications while the cohort variables are jointly

significant for most subgroups. Wages are lower on average for non-Western immigrants.

The coefficients for the Mundlak age averages are jointly significant in all specifications,

but have no economic interpretation.

The lower part of Table 5.A.1 shows that the inverse Mills’ ratio is significant for most

groups. Hence, we have evidence that selection bias is present for most groups.197 Tables

5.A.3 and 5.A.3 show the exclusion restrictions for couples and singles, respectively. As

exclusion restrictions, we use the presence of young children in the participation equation.

196t2006=-(d2007+d2008+d2009) and t2007=-2*d2008-3*d2009
197We also include an attrition indicator in order to test for the presence of attrition bias (not shown in

the table). The attrition indicator is a dummy which equals 1 if an individual leaves the sample in our

data period 2006-2009. The attrition indicator is not significant for all subgroups.
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Here we follow the approach by Bargain et al. (2014) and Van Soest (1995). For couples,

we also use the education level of the partner as an exlusion restriction, similar to Blundell

et al. (2007). The exclusion restrictions turn out te be jointly significant, as indicated by

the Wald test.
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5.B Price equations formal childcare

For non-users of formal childcare we have to simulate a price for childcare. We have

information on the use of formal childcare in the Netherlands for the period 2006–2009.

Here, we distinguish between daycare (children 0–3 years of age) and out-of-school care

(children 4–11 years of age).

Again, we estimate a quasi-fixed effects model for the prices of daycare and out-of-

school care.198 Here, we follow the same procedure as for the wage estimations and

estimate the following price equation:

pit = x′itβ + ωi + x̄i
′π + λtinvmillsit + εit (5.A.4)

where the individual specific effect consists of a random part, ωi with ∼ IID(0, σ2
ω), and

a part which is allowed to be correlated with regressors x̄i
′π. Here, x̄i is the average of

age, which does not vary over time. Our dependent variable is the hourly real price.

We focus on households since childcare is consumed at the household level. As it turns

out, characteristics of females are more important in predicting the use and gross price of

childcare than characteristics of men. Hence, we only include females characteristics in

the regressions.

Table 5.A.5 shows estimation results for daycare and out-of-school care.199 Estimation

results show that year dummies are significantly increasing for daycare. However, time

effects are less important in the price equation for out-of-school care. Households with

higher educated women or younger women pay a higher price on average. We do not

find evidence that selection bias or attrition bias are present and drop this term in the

estimation of prices for daycare and out-of-school care.

198We conduct a Hausman test in order to test whether fixed or random effects is appropriate. In all

cases, the Hausman test favors the fixed effects model.
199Including a squared term for age, age splines, ethnicity, a dummy for age of the youngest child or a

dummy for multiple children one at a time, leads to insignificant coefficients for each of these variables.
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Table 5.A.5: Price equation formal childcare

Daycare Out-of-school care

Year

2007 0.074*** 0.008

2008 0.149*** 0.009

2009 0.183*** 0.014

Higher educated womena 0.036 -0.002

Age women -0.017*** -0.028***

Single parent 0.030** -0.057**

Provincea

Groningen 0.027 0.063***

Friesland 0.153*** 0.151***

Drenthe 0.156*** 0.132***

Overijssel 0.121*** 0.192***

Flevoland -0.232*** -0.112***

Gelderland 0.116*** 0.176***

Noord-Brabant -0.035 -0.085**

Zeeland -0.034*** 0.010

Limburg -0.019 0.118***

Urban area

>150.000 habitants 0.095*** 0.041***

Mundlak age average 0.012** 0.024***

Inverse Mills 0.062 -0.058

Constant 5.372*** 5.709***

Observations 35,116 31,308

Number of households 14,830 13,193

a Reference group: lower educated women in couples/single

parents and the Western region of the Netherlands.

*** p<0.01, ** p<0.05, * p<0.1.
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5.C Descriptive statistics

Table 5.A.6: Descriptive statistics singles

Singles without children Single parents 0–3 yrs Single parents 4–11 yrs

Mean SD Mean SD Mean SD

Age 41.06 11.01 33.82 6.13 40.15 5.87

Male 0.58 0.49 0.04 0.20 0.08 0.27

Female 0.42 0.49 0.96 0.20 0.92 0.27

Native 0.79 0.41 0.54 0.50 0.65 0.48

Western immigrant 0.11 0.31 0.11 0.31 0.11 0.31

Non-Western immigrant 0.10 0.30 0.35 0.48 0.23 0.42

Lower educated 0.25 0.44 0.42 0.49 0.35 0.48

Middle educated 0.43 0.49 0.38 0.49 0.43 0.50

Higher educated 0.32 0.47 0.20 0.40 0.22 0.41

Large city 0.34 0.47 0.41 0.49 0.32 0.47

Small city 0.66 0.47 0.59 0.49 0.68 0.47

Hourly gross wage 16.76 7.79 15.63 7.27 16.23 8.00

Participation rate 0.89 0.32 0.57 0.50 0.70 0.46

Hours worked per week 35.61 7.87 28.80 8.50 28.53 8.41

Using formal childcare 0.00 0.00 0.51 0.50 0.27 0.44

Hours formal childcare per week 0.00 0.00 28.86 18.57 13.06 9.05

Observations 202,079 4,171 14,793

Single parents 12–17 yrs Single parents 18+ Adult child

Mean SD Mean SD Mean SD

Age 46.61 5.19 51.94 5.02 34.53 11.10

Male 0.18 0.38 0.27 0.45 0.72 0.45

Female 0.82 0.38 0.73 0.45 0.28 0.45

Native 0.69 0.46 0.69 0.46 0.80 0.40

Western immigrant 0.12 0.32 0.13 0.33 0.10 0.30

Non-Western immigrant 0.19 0.39 0.19 0.39 0.10 0.31

Lower educated 0.34 0.47 0.35 0.48 0.47 0.50

Middle educated 0.41 0.49 0.40 0.49 0.41 0.49

Higher educated 0.24 0.43 0.25 0.43 0.12 0.33

Large city 0.30 0.46 0.31 0.46 0.21 0.40

Small city 0.70 0.46 0.69 0.46 0.79 0.40

Hourly gross wage 16.47 7.74 17.11 8.38 12.78 5.32

Participation rate 0.81 0.39 0.82 0.39 1.00 0.06

Hours worked per week 31.18 9.03 33.01 8.94 35.70 8.69

Using formal childcare 0.00 0.00 0.00 0.00 0.00 0.00

Hours formal childcare per week 0.00 0.00 0.00 0.00 0.00 0.00

Observations 20,767 9,171 12,544
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Table 5.A.7: Descriptive statistics couples

Couples without children Couples with children 0–3 yrs Couples with children 4–11 yrs

Men Women Men Women Men Women

Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Age 46.70 11.62 44.61 11.98 37.27 4.84 34.60 4.26 43.43 4.93 41.01 4.45

Native 0.87 0.33 0.86 0.35 0.85 0.36 0.84 0.37 0.85 0.36 0.84 0.37

Western immigrant 0.09 0.29 0.10 0.30 0.08 0.27 0.08 0.27 0.08 0.27 0.09 0.29

Non-Western immigrant 0.03 0.18 0.04 0.20 0.08 0.27 0.08 0.27 0.07 0.25 0.07 0.25

Lower educated 0.24 0.43 0.30 0.46 0.20 0.40 0.15 0.36 0.24 0.42 0.23 0.42

Middle educated 0.43 0.50 0.42 0.49 0.43 0.50 0.49 0.50 0.43 0.50 0.52 0.50

Higher educated 0.33 0.47 0.28 0.45 0.37 0.48 0.36 0.48 0.33 0.47 0.25 0.43

Large city 0.18 0.38 0.18 0.38 0.17 0.37 0.17 0.37 0.15 0.35 0.15 0.35

Small city 0.82 0.38 0.82 0.38 0.83 0.37 0.83 0.37 0.85 0.35 0.85 0.35

Hourly gross wage 20.39 10.53 15.75 6.76 20.43 10.15 16.45 7.01 22.28 11.45 16.27 7.28

Participation rate 0.96 0.19 0.79 0.41 0.97 0.18 0.81 0.40 0.96 0.20 0.76 0.43

Hours worked per week 38.06 6.19 29.30 9.81 38.68 5.20 22.80 8.05 38.78 5.45 21.36 8.55

Using formal childcare 0.00 0.00 0.00 0.00 0.46 0.50 0.46 0.50 0.13 0.34 0.13 0.34

Hours formal childcare per week 0.00 0.00 0.00 0.00 20.22 11.41 20.22 11.41 8.96 6.72 8.96 6.72

Observations 134,687 134,687 13,849 13,849 14,723 14,723

Couples with children 12–17 yrs Couples with children 18+ yrs

Men Women Men Women

Mean SD Mean SD Mean SD Mean SD

Age 48.82 4.60 46.56 4.24 54.19 4.34 52.26 4.35

Native 0.86 0.35 0.85 0.36 0.87 0.34 0.86 0.35

Western immigrant 0.08 0.28 0.09 0.29 0.09 0.29 0.09 0.29

Non-Western immigrant 0.06 0.23 0.06 0.23 0.05 0.21 0.05 0.22

Lower educated 0.24 0.43 0.29 0.45 0.27 0.44 0.40 0.49

Middle educated 0.42 0.49 0.47 0.50 0.40 0.49 0.41 0.49

Higher educated 0.34 0.47 0.24 0.43 0.33 0.47 0.19 0.39

Large city 0.15 0.35 0.15 0.35 0.14 0.35 0.14 0.35

Small city 0.85 0.35 0.85 0.35 0.86 0.35 0.86 0.35

Hourly gross wage 22.93 12.11 15.91 7.29 22.85 12.26 15.25 6.27

Participation rate 0.96 0.20 0.79 0.41 0.96 0.20 0.71 0.45

Hours worked per week 38.45 6.10 23.88 9.32 38.01 6.21 24.08 9.58

Using formal childcare 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hours formal childcare per week 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Observations 58,988 58,988 10,892 10,892

Couples without children Couples with children

Men Women Men Women

Mean SD Mean SD Mean SD Mean SD

Age 50.29 10.42 52.06 9.92 43.35 6.96 41.00 7.36

Male 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00

Female 0.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00

Native 0.84 0.36 0.86 0.35 0.80 0.40 0.80 0.40

Western immigrant 0.11 0.31 0.10 0.30 0.10 0.30 0.09 0.28

Non-Western immigrant 0.04 0.21 0.04 0.19 0.10 0.30 0.12 0.32

Lower educated 0.28 0.45 0.44 0.50 0.23 0.42 0.26 0.44

Middle educated 0.39 0.49 0.36 0.48 0.39 0.49 0.47 0.50

Higher educated 0.33 0.47 0.19 0.40 0.38 0.49 0.27 0.44

Large city 0.18 0.39 0.16 0.36 0.19 0.39 0.17 0.38

Small city 0.82 0.39 0.84 0.36 0.81 0.39 0.83 0.38

Hourly gross wage 21.22 11.92 15.86 7.06 22.60 12.89 16.64 8.15

Participation rate 0.95 0.21 0.58 0.49 0.95 0.21 0.67 0.47

Hours worked per week 37.38 6.74 27.25 10.27 38.25 6.77 23.19 9.53

Using formal childcare 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Hours formal childcare per week 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Observations 16,486 32,962 24,070 37,034



5.D Preferences and fit of preferred model

Table 5.A.8: Estimated preferences singles

Singles Single parents Single parents Single parents Single parents

Youngest child Youngest child Youngest child Youngest child

Parameters 0-3 4-11 12-17 18+

Income 0.140*** 5.412*** 3.174*** 1.507*** 1.230***

Income2 0.237***

Leisure 46.058*** -45.840*** -64.770*** -5.172*** 27.033***

X (age-38)/10 2.238*** -2.303*** -2.327*** -1.783*** -1.847***

X (age-38)2/100 0.842*** -0.199*** 2.888*** 1.964*** 1.909***

Leisure2 469.715*** -200.500*** -226.800*** 125.441*** 336.933***

Leisure3 1009.912*** 445.761*** 816.440***

St. dev. Leisure 2.203*** 14.910*** 0.908*** 2.725*** 1.482***

Fixed costs of work 0.158*** -3.146*** -2.365*** -1.272*** -0.194***

X 1(low educated) -0.820*** -1.964*** -2.494*** -1.362*** -1.261***

X 1(medium educated) -0.071*** -0.192*** -0.607*** -0.305*** -0.379***

X 1(non-Western allochtonous) -1.335*** -1.693*** -2.803*** -1.217*** -1.105***

X 1(Western allochtonous) -0.626*** -0.873*** -1.221*** -0.710*** -0.687***

X 1(>=150,000 inhabitants) -0.557*** -0.630***

Hours of formal childcare -0.329*** -1.231***

X 1(non-Western allochtonous) 0.978*** 1.423***

X 1(Western allochtonous) 0.501*** 0.217***

X 1(>=150,000 inhabitants) 0.320*** 0.302***

Hours of formal childcare2 -0.062*** -0.202***

St.dev. Hours childcare -1.273*** 0.908***

Fixed costs of childcare 0.163*** -1.382***

X 1(low educated) -2.628*** -1.340***

X 1(medium educated) -1.036*** -0.614***

X 1(non-Western allochtonous) -2.354*** -1.262***

X 1(Western allochtonous) -0.793*** -0.198***

Income X leisure

Income X hours of formal childcare -0.325*** 19.140***

Leisure X hours of formal childcare -7.126*** -7.126***

Observations 202,079 4,168 14,789 20,767 9,171
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Table 5.A.9: Estimated preferences couples

Couples Couples Couples Couples Couples

w/o children Young. child Young. child Youngest child Youngest child

Parameters 0-3 4-11 12-17 18+

Income 2.925*** 10.390*** 3.920*** 0.889*** 0.636***

Income2 0.179*** -0.511*** 1.338*** 1.585*** 1.513***

Leisure man 75.790*** -72.630*** -87.450*** 79.187*** 86.479***

X (age man-38)/10 2.071*** 3.995*** 2.771*** -0.197*** -1.107***

X (age man-38)2/100 0.441*** -0.157*** 1.261*** 2.364*** 1.609***

Leisure man2 671.165*** -122.500*** -118.300*** 827.839*** 824.354***

Leisure man3 1298.248*** 1634.206*** 1575.481***

St. dev. leisure man 9.877*** 9.545*** 8.329*** 0.639***

Leisure woman -0.469*** -21.170*** -19.170*** -44.378*** -31.408***

X (age woman-38)/10 5.138*** 3.382*** 0.614*** 1.550*** 2.273***

X (age woman-38)2/100 1.356*** 2.843*** 0.559*** 0.629*** 1.505***

Leisure woman2 107.909*** -159.900*** -109.200*** -218.239*** -111.450***

Leisure woman3 410.896*** -254.075*** -33.661***

St. dev. leisure woman -3.199*** -1.260*** 0.132***

Fixed costs of work man 0.661*** -9.643*** -9.358*** 1.120*** 1.265***

X 1(low educated man) 0.317*** 1.411*** 0.629*** 0.237*** 0.196***

X 1(medium educated man) 0.413*** 1.411*** 1.073*** 0.712*** 0.280***

X 1(non-West. allocht. man) -1.706*** -1.177*** -1.935*** -2.227*** -1.324***

X 1(Western allocht. man) -1.098*** -1.609*** -1.563*** -1.237*** -0.776***

Fixed costs of work woman -1.062*** -2.765*** -1.690*** -2.257*** -1.905***

X 1(low educated woman) -1.052*** -0.221*** -0.579*** -1.084*** -1.152***

X 1(medium educated woman) -0.318*** 0.309*** -0.097*** -0.399*** -0.430***

X 1(non-West. allocht. woman) -1.196*** -1.230*** -0.540*** -0.494*** -0.156***

X 1(Western allocht. woman) -0.357*** -0.603*** -0.218*** -0.223*** -0.098***

Hours of formal childcare -2.016*** -1.100***

X 1(non-West. allocht. man) -0.0162*** 0.108***

X 1(Western allocht. man) 0.400*** 0.178***

X 1(non-West. allocht. woman) 0.903*** 0.603***

X 1(Western allocht. woman) 0.352*** 0.194***

X 1(>=150,000 inhabitants) 0.413*** 0.186***

Hours of formal childcare2 -0.101*** -0.687***

St. dev. hours childcare 0.010* 0.025**

Fixed costs of childcare 0.141*** -2.304***

X 1(low educated man) -0.418*** -0.275***

X 1(medium educated man) -0.157*** -0.166***

X 1(non-West. allocht. man) -0.551*** -0.286***

X 1(Western allocht. man) -0.689*** -0.213***

X 1(low educated woman) -1.041*** -1.359***

X 1(medium educated woman) -0.588*** -0.576***

X 1(non-West. allocht. woman) -1.534*** -0.394***

X 1(Western allocht. woman) -0.622*** -0.153***

X 1(>=150,000 inhabitants) -0.315*** 0.077***

Income X leisure man 5.867*** 4.432*** 11.750*** 13.666*** 15.891***

Income X leisure woman -2.071*** -3.098*** 2.576*** 3.694*** 3.191***

Leisure man X leisure woman 12.447*** -21.340*** 2.363*** 19.047*** 31.912***

Income X hours of formal childcare 0.616*** 0.522***

Leisure man X hrs of formal childcare 0.076*** -0.582***

Leisure woman X hrs of formal childcare -6.581*** -7.036***

Observations 134,687 13,849 14,723 58,988 10,892
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Table 5.A.10: Estimated preferences couples with only one flexible partner, and adult

children living at home

Couples w/o Couples w/o Couples w/o Couples w/o Adult

children children children children child

Parameters man flexible woman flex. man flexible woman flex.

Income 1.109*** 1.411*** 3.827*** 1.170*** 3.084***

Income2 0.236*** -0.520*** 0.630*** -2.338***

Leisure 22.875*** -14.856*** 77.732*** -44.399*** 62.083***

X (age-38)/10 3.451*** 3.423*** 1.469*** -1.751*** -0.523***

X (age-38)2/100 0.713*** 1.800*** 0.838*** 1.342*** 2.114***

Leisure2 507.038*** 40.070*** 628.002*** -228.552*** 351.100***

Leisure3 1193.080*** 251.237*** 1211.015*** -304.791*** 732.437***

Standard dev. Leisure 17.730*** 0.253*** 0.129***

Fixed costs of work 0.327*** -1.735*** 0.681*** -2.351*** 5.802***

X 1(low educated) 0.503*** -1.209*** -0.107*** -1.336*** -0.944***

X 1(medium educated) -0.236*** -0.447*** -0.030*** -0.638*** -0.605***

X 1(non-West. allocht.) -1.869*** -1.307*** -1.035*** 0.069*** -2.096***

X 1(Western allocht.) -1.738*** -0.127*** -0.716*** -0.512*** -0.622***

X 1(young. child 4-11) 0.060*** -1.108***

X 1(young. child 12-17) 0.330*** -0.315***

X 1(young. child 18+) 0.551*** -0.111***

Income X leisure 3.241*** -21.860***

Observations 16,486 32,962 24,070 37,034 12,544



5.E Fit hours distribution

Figure 5.A.1: Couples without children
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Figure 5.A.2: Couples with youngest child 0–3
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Figure 5.A.3: Couples with youngest child 4–11
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Figure 5.A.4: Couples with youngest child 12–17
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Figure 5.A.5: Couples with youngest child 18+
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Figure 5.A.6: Singles and single parents young. child 0–3

(a) Singles
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(b) Single parents young. child 0–3
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Figure 5.A.7: Single parents young. child 4–11 and 12–17

(a) Single parents young. child 4–11
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(b) Single parents young. child 12–17
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Figure 5.A.8: Single parents young. child 18+ and adult children

(a) Single parents young. child 18+
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Figure 5.A.9: Couples without children: inflexible partner

(a) Men
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Figure 5.A.10: Couples with children: inflexible partner
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5.F Preparing the Income Panel for policy simulation

The first step is to construct all the relevant variables for the labor supply module for the

Income Panel. In the Income Panel we do not have education. We impute education in

the Income Panel using demographic characteristics observed in both the Income Panel

(for the year 2010) and the Labor Market Panel. For the employed we also include hourly

wages as an explanatory variable next to the demographic variables. We classify education

as follows (using the Dutch abbreviations): i) lower educated = BO and VMBO, ii) middle

educated = MBO, HAVO and VWO, iii) higher educated = HBO and WO. We estimate

ordered logit models separately for each household type (both sexes in couples), and

separately for workers and non-workers. We then predict the level of education for each

individual using data from the Labor Market Panel for 2009 (the last year included in

the Labor Market Panel). The resulting education distribution per household type is very

similar to the Labor Market Panel, see Table 5.A.13.200 Next, for workers we observe the

hourly gross wage in the Income Panel. For non-workers we need to impute (potential)

hourly gross wages. We use the estimated wage equations of the Labor Market Panel201,

given in Appendix 5.8 to impute wages.202 Finally, for users of formal childcare we observe

the hourly gross price. For non-users we impute the (potential) hourly gross price. We

use the estimated price equations of the Labor Market Panel given in Appendix 5.8.

We also want to include the responses of individuals with unemployment benefits.

Here we follow the method by Ericson and Flood (2012). First, we need to calculate the

difference in income from UI and wage earnings. This is typically not observed in the

data. We either observe wages or we observe the level of UI. For each individual we need

to simulate income in the alternative situation. For individuals with UI, we impute an

hourly wage and use this wage to predict gross labor income when working 40 hours per

week for the whole year. For workers we predict the gross UI income when unemployed for

40 hours per week (taking into account the maximum income over which unemployment

insurance applies). The replacement rate is then defined as disposable household income

when the individual is on unemployment benefits over disposable household income when

the individuals is employed, taking the income and employment status of the partner as

given. Next, we estimate the logit model for the probability of being in UI, using data for

the period 2006–2009 (in line with the rest of the structural model). The individual and

200There are minor differences, which are inevitable given the (apparent) sampling variation in the

characteristics (both datasets are respresentative samples of the Dutch population using the respective

weights supplied by Statistics Netherlands).
201Applying the appropriate correction for wage inflation, moving from 2009 to 2010.
202Using the imputed education level. This guarantees that education and wages in the Income Panel

keep the correlation in the data in the Labor Market Panel.
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household characteristics have the expected sign. However, the replacement rate always

has the ‘wrong’ sign, where a higher replacement rate lowers the probability of being in

UI. This is probably due to insufficient exogenous variation in replacement rates for UI

in our data. However, we can still use the methodology of Ericson and Flood (2012)

to incorporate UI responses in the model, calibrating the response to changes in the

replacement rate on the findings of empirical studies. After calculating the replacement

rate in UI for all individuals, we include it in the logit model to calibrate the elasticity of

the probability of being in UI with respect to the replacement rate. We follow the CPB

study Kansrijk Arbeidsmarktbeleid (CPB, 2015, p. 83) and use 0.5 for the elasticity of the

probability of being in UI with respect to the benefit level. Then, we calibrate the model

such that it generates the desired average elasticity over all groups.

Taking draws from the error term distribution we can predict whether or not an

individual receives UI or not (0 or 1). Individuals on UI do not enter the discrete choice

model. Individuals who do not receive UI do enter the discrete choice model. When the

replacement rate changes, the status of an individual of being in or out of UI may

change.

223



Table 5.A.12: Individual and household characteristics: IPO 2010 versus LMP 2009

Total Men in Women in Men in Women in Singles Single Adult

couples couples couples couples parents child

w/o child w/o child with child with child

Labor Market Panel

Female 0.513 0.000 1.000 0.000 1.000 0.417 0.842 0.342

Age 41.285 43.580 45.041 43.665 41.670 39.706 43.660 24.703

Native 0.811 0.850 0.850 0.820 0.807 0.776 0.662 0.813

Non-Western immigrant 0.096 0.056 0.052 0.097 0.103 0.115 0.226 0.111

Western immigrant 0.093 0.093 0.099 0.083 0.090 0.109 0.112 0.076

0-49 inhabitantsb 0.494 0.481 0.514 0.538 0.541 0.336 0.375 0.561

50-149 inhabitants 0.294 0.297 0.293 0.292 0.288 0.307 0.319 0.275

>149 inhabitants 0.213 0.222 0.193 0.171 0.171 0.357 0.307 0.164

Northern region 0.101 0.103 0.111 0.099 0.103 0.098 0.093 0.087

Eastern region 0.213 0.210 0.211 0.227 0.227 0.175 0.179 0.226

Western region 0.469 0.461 0.448 0.452 0.452 0.542 0.537 0.455

Southern region 0.217 0.225 0.230 0.222 0.219 0.184 0.192 0.232

Gross hourly wagea 18.596 20.998 16.523 22.863 16.892 17.611 17.184 11.920

Income Panel

Female 0.504 0.000 1.000 0.000 1.000 0.422 0.846 0.321

Age 41.098 44.397 44.184 43.626 41.234 39.903 43.302 26.062

Native 0.788 0.840 0.830 0.816 0.799 0.709 0.648 0.793

Non-Western immigrant 0.111 0.065 0.061 0.103 0.110 0.150 0.239 0.131

Western immigrant 0.101 0.095 0.108 0.081 0.091 0.141 0.114 0.076

0-49 inhabitantsb 0.467 0.468 0.485 0.516 0.522 0.317 0.369 0.530

50-149 inhabitants 0.296 0.308 0.300 0.295 0.291 0.298 0.318 0.273

>149 inhabitants 0.237 0.224 0.215 0.189 0.187 0.385 0.313 0.197

Northern region 0.100 0.104 0.107 0.101 0.103 0.095 0.095 0.085

Eastern region 0.210 0.210 0.210 0.225 0.223 0.177 0.183 0.218

Western region 0.479 0.459 0.453 0.458 0.460 0.551 0.537 0.473

Southern region 0.211 0.227 0.230 0.216 0.215 0.177 0.186 0.225

Gross hourly wagea 17.736 20.002 15.968 21.662 16.594 16.560 16.696 11.520

a In 2009 prices.
b Degree of urbanisation (x1000 inhabitants).

Table 5.A.13: Education: predicted IPO 2010 versus observed LMP 2009a

Total Men in Women in Men in Women in Singles Single Adult

couples couples couples couples parents child

w/o child w/o child with child with child

Labor Market Panel

Lower educated 0.307 0.254 0.359 0.240 0.275 0.283 0.360 0.597

Medium educated 0.427 0.437 0.401 0.431 0.467 0.425 0.421 0.337

Higher educated 0.265 0.309 0.240 0.329 0.258 0.292 0.218 0.065

Income Panel

Lower educated 0.318 0.274 0.356 0.251 0.268 0.312 0.369 0.606

Medium educated 0.427 0.439 0.413 0.436 0.464 0.420 0.422 0.330

Higher educated 0.255 0.288 0.232 0.313 0.267 0.268 0.209 0.064

a Education is classified as follows (using the Dutch abbreviations): i) lower educated = BO and VMBO, ii) middle

educated = MBO, HAVO and VWO, iii) higher educated = HBO and WO.



5.G Elasticities LMP versus IPO

We then compare the behavioral responses using the enriched and uprated Income Panel

for 2015 with the behavioral responses using data from the Labor Market Panel for 2009.

We see that the labor supply elasticities are very similar. Labor supply elasticities are

somewhat lower for women with young children because their participation rate is higher

in 2015, which is partly the result of a lower participation tax in 2015 than in 2009.

Figure 5.A.11: Households with two flexible persons

(a) Men
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(b) Women
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Figure 5.A.12: Households with one flexible person, and adult children

(a) Singles and single parents
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(b) Individuals with an inflexible partner, and

adult children living at home
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