
ISBN:

Cover design: Crasborn Graphic Designers bno, Valkenburg a.d. Geul

This book is no. 723 of the Tinbergen Institute Research Series, established through
cooperation between Rozenberg Publishers and the Tinbergen Institute. A list of
books which already appeared in the series can be found in the back.

VRIJE UNIVERSITEIT

Empirical studies on tax incentives and labour
market behaviour

ACADEMISCH PROEFSCHRIFT

ter verkrijging van de graad Doctor aan
de Vrije Universiteit Amsterdam,
op gezag van de rector magnificus

prof.dr. V. Subramaniam,
in het openbaar te verdedigen

ten overstaan van de promotiecommissie
van de School of Business and Economics
op dinsdag 9 oktober 2018 om 13.45 uur

in de aula van de universiteit,
De Boelelaan 1105

door

Nicole Martina Bosch

geboren te Arnhem



promotoren: prof.dr. P.W.C. Koning
prof.dr. B. van der Klaauw

Acknowledgements

I should have finished this thesis many years ago, as even my supervisors told me.
The reason I did not do it was because I was afraid of defending my thesis and I just
could not imagine myself being a doctor. While writing my PhD thesis I became a
member of the scientific community, which I admire very much. When I did finally
start working to finish my thesis, I planned to finish it before I turned 40. I am
pleased to report that I am ahead of schedule! Many people have helped me and I
would like to take the opportunity to thank all of you now.

First of all, I would like to thank my supervisors Bas van der Klaauw and Pierre
Koning, both are experts in the field of applied micro-econometrics. Bas was the
supervisor of my Tinbergen thesis, which is chapter two of my PhD thesis. I admire
him for his clear writing and sharp reasoning. He improved the exposition of the
master thesis which certainly helped in getting it published in Labour Economics.
His decisiveness was at time invaluable, the more so given that decisiveness is not
one of my strengths! Pierre always thoroughly read my papers and gave insightful
commentary on the methodology, and was particularly sharp in identifying any
inconsistencies in the exposition. He scrutinized the introduction which I think
is now much clearer. He is always willing to discuss not only work-related topics,
but also personal ones, which made my occasional stay at the VU on Fridays very
pleasant.

I would also like to thank the CPB for giving me the opportunity to finish my
thesis. A special thanks to Bas ter Weel who first convinced me that I could finish
my thesis at the CPB, and to Johannes Hers and Daniel van Vuuren for their support
in recent years. I also benefitted from many inspirational daily talks at the coffee
dispenser and during lunchtime. I apologize that I cannot mention all of you.

In retrospect, this thesis is the product of research done at different CPB units:
Incomes and Prices, Labour, and Taxation. I learned much about policy making and
governmental institutions in my first five years at the CPB making ”purchasing power”
plots. I am very grateful to my first office mate Maya Verhoeve who introduced me
to the wonders of our gross-net calculator MIMOS and SAS. I continued working



Contents

Acknowledgements i

Contents iv

1 Introduction 1
1.1 Research methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
1.2 Previous findings on labour supply and taxes . . . . . . . . . . . . . . 5
1.3 Brief overview thesis . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
1.4 Thesis outline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

2 Analyzing Female Labour Supply - Evidence from a Dutch Tax
Reform. 15
2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
2.2 The Dutch tax reform . . . . . . . . . . . . . . . . . . . . . . . . . . 18
2.3 Empirical model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
2.4 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

2.4.1 Sample . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
2.4.2 Impact of tax reform on wages and participation . . . . . . . . 28

2.5 Estimation results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
2.5.1 Parameter estimates . . . . . . . . . . . . . . . . . . . . . . . 31
2.5.2 Model simulations . . . . . . . . . . . . . . . . . . . . . . . . 34
2.5.3 Sensitivity analyses . . . . . . . . . . . . . . . . . . . . . . . . 36

2.6 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

3 Income and Occupational Choice responses of Self-Employed to
Tax Rate Changes: Heterogeneity across Reforms and Income
Levels. 43
3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
3.2 Tax reforms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

3.3 Methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
3.3.1 Canonical ETI method of Gruber and Saez (2002) . . . . . . . 50
3.3.2 Alternative Weber instruments . . . . . . . . . . . . . . . . . 54
3.3.3 Occupational choice . . . . . . . . . . . . . . . . . . . . . . . . 54

3.4 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
3.5 Income responses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

3.5.1 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
3.5.2 Heterogeneous responses . . . . . . . . . . . . . . . . . . . . . 63
3.5.3 Sensitivity checks . . . . . . . . . . . . . . . . . . . . . . . . . 66

3.6 Occupational choice . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
3.6.1 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
3.6.2 Sensitivity checks . . . . . . . . . . . . . . . . . . . . . . . . . 70
3.6.3 Discussion of the results . . . . . . . . . . . . . . . . . . . . . 71

3.7 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
3.A Appendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

3.A.1 Additional graphs and tables . . . . . . . . . . . . . . . . . . . 75
3.A.2 Regression output . . . . . . . . . . . . . . . . . . . . . . . . . 78
3.A.3 Literature overview . . . . . . . . . . . . . . . . . . . . . . . . 87

4 A Data-Driven Procedure to Determine the Bunching Window:
An Application to the Netherlands. 93
4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95
4.2 Methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97

4.2.1 Bunching . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
4.2.2 Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98
4.2.3 Evaluation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102

4.3 Institutional background . . . . . . . . . . . . . . . . . . . . . . . . . 106
4.4 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109
4.5 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110

4.5.1 Bunching evidence . . . . . . . . . . . . . . . . . . . . . . . . 110
4.5.2 Subgroup analysis . . . . . . . . . . . . . . . . . . . . . . . . . 114
4.5.3 Anatomy of response . . . . . . . . . . . . . . . . . . . . . . . 117
4.5.4 Relation to the literature . . . . . . . . . . . . . . . . . . . . . 119

4.6 Concluding remarks . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
4.A Appendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123

4.A.1 Additional graphs and tables . . . . . . . . . . . . . . . . . . . 123



Contents

Acknowledgements i

Contents iv

1 Introduction 1
1.1 Research methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
1.2 Previous findings on labour supply and taxes . . . . . . . . . . . . . . 5
1.3 Brief overview thesis . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
1.4 Thesis outline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

2 Analyzing Female Labour Supply - Evidence from a Dutch Tax
Reform. 15
2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
2.2 The Dutch tax reform . . . . . . . . . . . . . . . . . . . . . . . . . . 18
2.3 Empirical model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
2.4 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

2.4.1 Sample . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
2.4.2 Impact of tax reform on wages and participation . . . . . . . . 28

2.5 Estimation results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
2.5.1 Parameter estimates . . . . . . . . . . . . . . . . . . . . . . . 31
2.5.2 Model simulations . . . . . . . . . . . . . . . . . . . . . . . . 34
2.5.3 Sensitivity analyses . . . . . . . . . . . . . . . . . . . . . . . . 36

2.6 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

3 Income and Occupational Choice responses of Self-Employed to
Tax Rate Changes: Heterogeneity across Reforms and Income
Levels. 43
3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
3.2 Tax reforms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 48

3.3 Methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50
3.3.1 Canonical ETI method of Gruber and Saez (2002) . . . . . . . 50
3.3.2 Alternative Weber instruments . . . . . . . . . . . . . . . . . 54
3.3.3 Occupational choice . . . . . . . . . . . . . . . . . . . . . . . . 54

3.4 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
3.5 Income responses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62

3.5.1 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
3.5.2 Heterogeneous responses . . . . . . . . . . . . . . . . . . . . . 63
3.5.3 Sensitivity checks . . . . . . . . . . . . . . . . . . . . . . . . . 66

3.6 Occupational choice . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
3.6.1 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69
3.6.2 Sensitivity checks . . . . . . . . . . . . . . . . . . . . . . . . . 70
3.6.3 Discussion of the results . . . . . . . . . . . . . . . . . . . . . 71

3.7 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
3.A Appendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75

3.A.1 Additional graphs and tables . . . . . . . . . . . . . . . . . . . 75
3.A.2 Regression output . . . . . . . . . . . . . . . . . . . . . . . . . 78
3.A.3 Literature overview . . . . . . . . . . . . . . . . . . . . . . . . 87

4 A Data-Driven Procedure to Determine the Bunching Window:
An Application to the Netherlands. 93
4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95
4.2 Methodology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97

4.2.1 Bunching . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97
4.2.2 Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98
4.2.3 Evaluation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102

4.3 Institutional background . . . . . . . . . . . . . . . . . . . . . . . . . 106
4.4 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 109
4.5 Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110

4.5.1 Bunching evidence . . . . . . . . . . . . . . . . . . . . . . . . 110
4.5.2 Subgroup analysis . . . . . . . . . . . . . . . . . . . . . . . . . 114
4.5.3 Anatomy of response . . . . . . . . . . . . . . . . . . . . . . . 117
4.5.4 Relation to the literature . . . . . . . . . . . . . . . . . . . . . 119

4.6 Concluding remarks . . . . . . . . . . . . . . . . . . . . . . . . . . . . 121
4.A Appendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123

4.A.1 Additional graphs and tables . . . . . . . . . . . . . . . . . . . 123



5 Who bears the burden of Social Security Contributions in the
Netherlands? Evidence from Dutch administrative data 131
5.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133
5.2 Institutions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135
5.3 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 138
5.4 Estimation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144

5.4.1 McCrary test . . . . . . . . . . . . . . . . . . . . . . . . . . . 145
5.4.2 Polynomial test . . . . . . . . . . . . . . . . . . . . . . . . . . 146

5.5 Empirical results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 147
5.5.1 Gross earnings . . . . . . . . . . . . . . . . . . . . . . . . . . 147
5.5.2 Labour costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148
5.5.3 Net earnings . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151
5.5.4 Explanations employing a bargaining model . . . . . . . . . . 152

5.6 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155
5.A Appendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157

5.A.1 Figures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157
5.A.2 McCrary test . . . . . . . . . . . . . . . . . . . . . . . . . . . 157
5.A.3 Polynomial test . . . . . . . . . . . . . . . . . . . . . . . . . . 158

6 Summary and conclusions 159

Bibliography 163

Samenvatting (Summary in Dutch) 173

CHAPTER 1
Introduction

In many developed countries, the existing tax-benefit system consists of various tax
rates, tax credits and tax subsidies, which vary by income and family composition.
This complexity arises because the tax-benefit system serves often opposing goals: (i)
reducing inequality by redistribution, (ii) simulating economic activity by improving
work incentives and (iii) financing public services. Taxes typically reduce inequality
because they redistribute income from richer to poorer individuals. At the same
time, this redistribution leads to efficiency losses as it reduces the gains of increasing
working hours. As income groups differ in their responses to tax incentives, some
complexity could be justified if this minimizes efficiency costs (Mirrlees et al., 2011).
When raising taxes, governments thus face a trade-off between efficiency and equity
(Okun, 1975).

With this in mind, insight into a wide range of behavioural responses is crucial
for designing tax policies with minimal efficiency costs. Traditionally, economists
focused on working hours and labour market participation responses. More recently,
inspired by Feldstein (1999), the public economic literature has taken a broader
perspective by also considering income shifting responses such as tax avoidance and
tax evasion. The broad range of responses to tax changes is the central focus of this
thesis – with a focus on tax reforms in the Netherlands.

The Netherlands provides an interesting setting for the analysis of responses
because it experienced several tax reforms, of which two stand out. First, the tax
reform of 2001 is a prominent example of fiscal policies that intended to stimulate
female labour force participation. In this reform, allowances were replaced by credits
that lower taxes independent of the income of the partner. This largely removed fixed


