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                    Abstract
We study the elasticity of taxable labour income in the Netherlands. We use a large and rich data set, including both financial and demographic variables, for the period 1999–2005. The 2001 tax reform generates large exogenous variation in marginal tax rates at different segments of the income distribution. For all workers, we find an elasticity of 0.10 in the short run, 1 year after the reform, rising to 0.24 in the medium to longer run, 5 years after the reform. Furthermore, we find that the elasticity is higher for higher incomes and for women. Also, we find that the elasticity of taxable labour income is higher than the elasticity of (contractual) annual hours worked.
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                            Fig. 1[image: ]Source: Own calculations using the Labour Market Panel (Statistics Netherlands)



Fig. 2[image: ]Source: Own calculations using the Labour Market Panel (Statistics Netherlands)



Fig. 3[image: ]Source: Jacobs et al. (2013). Data set: Income Panel (Inkomenspanelonderzoek) (remote access version with uncensored top incomes) of Statistics Netherlands. The income shares are for ‘primary income’, the sum of wage and profit income, per individual. There is a break in the series in 2001 (as the definition of income changed). Additional income components (in particular one-off payments like severance pay) were included, and some income components were obtained from other data sources than before (see Knoef 2011, for an overview of the most important changes)



Fig. 4[image: ]Source: Own calculations using the Labour Market Panel (Arbeidsmarktpanel) (uncensored wage income) of Statistics Netherlands. The income shares are for wage income per individual. There is no break in the wage income series



Fig. 5[image: ]Source: Own calculations using the Labour Market Panel (Statistics Netherlands)



Fig. 6[image: ]Source: Own calculations using the Labour Market Panel (Statistics Netherlands)



Fig. 7[image: ]Source: Own calculations using the Labour Market Panel (Statistics Netherlands). (Color figure online)
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                    Notes
	The taxable labour income variable that we use is very close to the concept of adjusted gross income in the US.


	An earlier version of this paper was published as a technical report (Jongen and Stoel 2013).


	There is a related literature that studies the elasticity of taxable income using bunching around kinks and notches in the tax-benefit system (Saez 2010; Kleven 2016). Two recent studies for the Netherlands using the bunching methodology find rather low elasticities for taxable income, often close to zero (Dekker et al. 2016; Bosch et al. 2019). However, estimates of taxable income using the bunching methodology are seriously attenuated by optimisation and other frictions, which may ‘mask’ much larger long-run elasticities (Chetty 2012; Kleven 2016).


	Indeed, Saez et al. (2012, p. 38) argue that “[I]t would certainly be valuable to follow upon Moffitt and Wilhelm (2000) and systematically compare income reporting responses to tax changes with real economic responses such as labor supply or output.”


	Using the same sample for the different horizons.


	Estimating the effect for all years, the full effect is realized 4 years after the reform.


	In the years after 2001, the top of the third bracket moved up again, but not in real terms, as this was simply the result of indexing the bracket lenghts with wage growth, and the same holds for the other tax brackets.


	In 2001, the gross annual minimum wage was 15,130 euro. In the period we consider, the earned income tax credit in the Netherlands had a phase-in range, but there was no phase-out, as opposed to e.g. the EITC in the US.


	Synthetic effective marginal tax rates are calculated on base year income projected forward with the average income growth. More on this in Sect. 3 where we discuss the empirical methodology.


	We do not control for income effects, as we do not have information on unearned income, as opposed to e.g. Gruber and Saez (2002) and Kleven and Schultz (2014).


	In all regressions we report heteroscedasticity robust standard errors, and we weight observations by base year income and by the population weights in the data set.


	When we estimate the elasticity of taxable labour income for one spouse, we take the income of the other spouse as given.


	The first-stage equation reads:
$$\begin{aligned} \log \left( \frac{1-T'_{i,t+s}(E_{i,t+s})}{1-T'_{i,t}(E_{i,t})}\right) = \gamma _0 + \gamma _1 \log \left( \frac{1-T'^{synthetic}_{i,t+s}(E^{synthetic}_{i,t+s})}{1-T'_{i,t}(E_{i,t})}\right) + X_{i,t}\gamma _{2,x}+\gamma _3\log (E_{i,t}) +\epsilon _{i}, \ \end{aligned}$$

where \(T'^{synthetic}_{i,t+s}(.)\) is the synthetic effective marginal tax rate corresponding to the synthetic income \(E^{synthetic}_{i,t+s}\) in period \(t+s\).


	Ideally, we would also have used lags of base-year income for the instrument, as suggested by Weber (2014). However, we do not have enough pre-reform years to apply this methodology.


	This does not mean that individual incomes are stable, indeed mean reversion at the individual level is important to take into account, as we show in the “Results” section.


	Furthermore, we also include a dummy for the (pre-reform) sector in which the individual is working to allow for sector-specific wage growth.


	We have also estimated models with up to 10-piece splines in log base-year income (available on request). However, the coefficients on the splines are then estimated with rather large standard errors, which yields unstable results for the elasticity of taxable labour income.


	For example, the steep phase-out of some income-dependent subsidies, like housing subsidies, creates very large effective marginal tax rates. When the relevant income variable is measured with error, we falsely predict large changes in effective marginal tax rates over time, which leads to a downward bias in our estimates because part of the treatment group actually does not experience a large change in the effective marginal tax rate whereas part of the control actually does experience a large change in the effective marginal tax rate.


	Specifically, we restrict the sample to individuals with an absolute change in the log of the net-of-tax rate less or equal to 0.3. Table 12 in the “Appendix” shows that the estimated elasticities are indeed somewhat smaller when we include the observations with bigger changes in effective marginal tax rates, consistent with classical measurement error.


	The Netherlands has an individual tax system where some subsidies and tax credits depend on household income. For couples we calculate the effective marginal tax rate for each partner separately, keeping the income of the other partner fixed.


	Using the lpolyci command in Stata, with a third-order polynomial and a bandwidth parameter of 0.16, following Burns and Ziliak (2017).


	Other papers that present similar plots show a similar flattening of the relation close to zero (e.g. Weber 2014; Burns and Ziliak 2017; Doerrenberg et al. 2017).


	Full estimation results of the base specification can be found in Table 10 in the “Appendix”. The controls used in the regressions are typically significant and show that income growth decreases with age, increases with an individual’s level of education, is higher for males than for females, is higher for individuals in households with children, and is slightly higher for immigrants than for natives. Log base-year income has a significant negative coefficient, indicating it is important to control for mean reversion.


	And the same is true for hours worked responses, see Table 8. Thoresen and Vatto (2015, Table B.4) also find that the elasticity of broad income and hours worked rises when they use longer intervals, also when they increase the interval length from 3 to 4 years. Estimating the effect for all years, we find that the full effect is realized 4 years after the reform (1999–2004), see Table 11 in the “Appendix”. Note that there are small differences with the base results for the period 1999–2001, 1999–2003 and 1999–2005, because now we only include observations whose (absolute) change in effective marginal tax rates is less than 30% in 2002 and 2004 as well.


	Table 12 shows that we obtain somewhat lower estimates when we also include observations with bigger changes in effective marginal tax rates. However, as argued in the Data section, the additional observations are likely to be contaminated with measurement error. Indeed, the profile of estimates with different sample selections follows the pattern of classical measurement error, with the elasticity falling somewhat as we allow for bigger (absolute) changes in the effective marginal tax rates.


	In the base specification we weigh observations by taxable labour income (and population weights) because we are mostly interested in the elasticity of the tax base, not the elasticity of taxable labour income of the average person. When we do not weigh the observations by taxable labour income, we find an elasticity of taxable labour income of 0.21 not accounting for mean reversion, 0.27 when we include log base-year income and 0.22 when we include a 5-piece spline in log base-year income. The latter two are not that different from our base specification. However, the first one is much higher, indicating that mean reversion will bias the estimates mostly through mean reversion at relatively high incomes.


	We prefer 1999 as the base year, because there might be anticipation effects.


	For each income subgroup we construct a new spline in log base-year income.


	We always need to include medium income individuals as a control group, since we need a control group where there was hardly any change in effective marginal tax rates.


	For Sweden, Blomquist and Selin (2010) also find that taxable income elasticities are larger for women than for men, whereas Ericson et al. (2015) find the reverse.


	This estimate is somewhat lower than the 0.24 for the full sample, which may be be due to the fact that there are less opportunities to change taxable income in the public sector or in large firms.


	This intensive labour supply elasticity is in line with estimates of the labour supply literature, see Bargain et al. (2014) for an overview for European countries and the US, and Jongen et al. (2014) for recent estimates for the Netherlands.


	Table 13 in the “Appendix” also gives the taxable labour income elasticities and hours worked elasticities for demographic subgroups. Also for the subsample for which we observe taxable labour income and contractual hours worked, taxable labour income elasticities are larger for women than for men, and the taxable labour income elasticities are typically much larger than the contractual hours worked elasticities.


	In a recent paper, Bosch and De Boer (2019) estimate the elasticity of profit income for self-employed, using a new version of the tax-benefit calculator that can be used to calculate effective marginal tax rates for the self-employed.
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