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Abstract

Following major tax-benefit reforms over the past decades, the Netherlands is an
international front-runner in stimulating dual-earner couples via the tax system. We
consider whether or not these tax incentives have perhaps gone too far. Using the
inverse optimal tax method, our results indicate that the reforms resulted in social wel-
fare weights that are no longer monotonically declining in household income, which
is hard to rationalize with social welfare weights based solely on household income.
However, this could be rationalized by other factors like preference heterogeneity
between households or “affirmative feminist” social preferences. More challenging
is our finding that the social welfare weights have become negative for single-earner
couples with children 0-3 years of age, which suggests that the system is no longer
Pareto optimal.
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1 Introduction

The Netherlands is an international front-runner when it comes to the preferential tax
treatment of dual-earner couples (where both partners work) relative to single-earner
couples (where only one partner in a couple works). Figure 1 shows this for the EU-14
and the UK. Many OECD countries, including the Netherlands, have implemented tax-
benefit reforms to promote dual-earner couples, i.e., stimulating potential secondary
earners (mostly women) to take up formal work. Prominent examples are in-work tax
credits and subsidies for childcare. As a result, participation tax rates and effective
marginal tax rates for secondary earners have declined in many OECD countries
(OECD 2014). However, at the same time, governments want to maintain an equitable
distribution of disposable income over single- and dual-earner couples, using various
benefits targeted at low-income families, in particular at low-income families with
children.

The theory of optimal taxation, pioneered by Mirrlees (1971), studies this trade-off
between equity and efficiency. Saez (2002) extends the optimal tax model of Mirrlees
(1971) to include an extensive margin decision for labor supply. A number of recent
papers invert the optimal tax model of Saez (2002), or a continuous version of it Jacobs
etal. (2017), using the so-called inverse optimal tax method to reveal the implicit social
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Fig.1 Average tax rate dual-earner couple minus single-earner couple: 2020. Notes: Own calculations using
the OECD tax-benefit calculator (http://oe.cd/TaxBEN). We calculate average tax rates for a single-earner
and a dual-earner couple with two children. The single-earner household has a wage income of 100%
of the average wage (approximately the mode of the income distribution of single-earner couples in the
Netherlands). In the dual-earner couple, the primary earner has a wage income of 100% of the average wage
and the secondary earner has a wage income of 50% of the average wage (approximately the mode of the
income distribution of primary and secondary earners, respectively). The tax rates include income taxes
(accounting for general and in-work tax credits) and social security contributions and transfers (related to
children, health care, and housing). The tax-benefit calculator does not include the costs of and subsidies
for childcare. A decomposition of the average tax rate is given in the Online Appendix
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welfare weights for a given tax-benefit system (Haan and Navarro 2008; Blundell et al.
2009; Bargain and Keane 201 1; Bourguignon and Spadaro 2012; Bargain et al. 2014a;
Spadaro et al. 2015; Lockwood and Weinzierl 2016; Bastani and Lundberg 2017,
Jacobs et al. 2017; Hendren 2020; De Boer and Jongen 202321).l Anomalies in the
implicit social welfare weights may indicate suboptimal elements in the tax-benefit
system. In particular, negative social welfare weights suggest that Pareto-improving
reforms are possible (Lorenz and Sachs 2016; Jacobs et al. 2017; Bierbrauer et al.
2023a), where lower tax rates may improve both household welfare and the government
budget. Furthermore, social welfare weights that increase with household income
may also indicate a suboptimal trade-off between equity and efficiency, as the social
marginal value of an extra euro is typically considered to be higher for households
with lower income levels, though there may be other considerations that can rationalize
social welfare weights that increase with household income, as we will discuss below.
By looking at these potential anomalies, the inverse optimal tax method can be a
powerful tool to study the optimality of a given tax-benefit system and whether a
given tax-benefit reform is likely to improve social welfare or not.

In this paper, we study the optimality of the tax-benefit system for single- and
dual-earner couples in the Netherlands over time. Over the past decades, a series
of reforms has reduced tax rates on dual-earner couples and increased tax rates on
single-earner couples. Furthermore, policy proposals indicate that the intention is to
further decrease tax rates on dual-earner couples relative to single-earner couples in
the future. These reforms stimulate formal labor participation by secondary earners,
but also increase the inequality in disposable household income between single- and
dual-earner couples. We study how these reforms have affected the trade-off between
equity and efficiency, using the inverse optimal tax method, and whether the reforms
have moved the tax-benefit system closer to an “optimal” system or not.

To this end, we invert the optimal tax model of Saez (2002), where women in couples
(typically secondary earners) can make both an extensive margin decision (participa-
tion) and an intensive margin decision (hours worked per week), while keeping the
labor supply of men in couples (typically primary earners) fixed.> For this model,
we need three inputs: (i) the income (ability) distribution, (ii) net taxes by income,
and (iii) the behavioral responses to taxes at the extensive and the intensive margin.
For the income distribution, we take data from the Labor Market Panel of Statistics
Netherlands, a large representative administrative dataset. To calculate the net taxes
by income in the different time periods, we use MIMOSI, the official tax-benefit cal-
culator of the Dutch government. Finally, we determine the extensive and intensive

! Furthermore, Lorenz and Sachs (2016) use the optimal tax model of Saez (2002) to study whether a given
tax system is second-best Pareto efficient. Bierbrauer et al. (2023a) further extend this analysis. Our paper
is also closely related to the literature on optimal taxation of couples (see, e.g., Boskin and Sheshinski
(1983); Kleven et al. (2009); Immervoll et al. (2011); Alesina et al. (2011); Cremer et al. (2012); Gayle
and Shephard (2019); Golosov and Krasikov (2023); Bierbrauer et al. (2023b)) and more generally to the
analysis of tax-benefit policies targeted at families (see, e.g., Aaberge and Colombino (2012); Casarico
et al. (2015); Barigozzi et al. (2024)).

2 Following Haan and Navarro (2008), this can be considered a reasonable approximation for the Nether-
lands, as most men in couples work full time and are relatively unresponsive to changes in financial incentives
(see De Boer and Jongen (2023b)).
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behavioral responses to changes in financial incentives by estimating a static, unitary
discrete-choice model for labor supply and childcare use by (women in) couples in
the Netherlands.> We consider results for the whole group of couples, and for sub-
groups of couples based on the age of the youngest child. We also present a number
of robustness checks.

Our main findings are as follows. First, the implicit social welfare weights in the tax-
benefit system of 2005 were broadly in line with a social welfare function based solely
on household income for the group of couples as a whole: monotonically declining
in income and positive. However, for couples with a youngest child 0-3 years of age,
the social welfare weight for single-earner couples was already lower than the social
welfare weight of dual-earner couples, despite single-earner couples having lower
household income than dual-earner couples.

Second, after the reforms over the period 2005-2017, the social welfare weights
were no longer monotonically declining in income and sometimes even negative.
Indeed, following the reforms, the social welfare weight of single-earner couples
drops below the social welfare weight of dual-earner couples. The drop in the social
welfare weight is the most pronounced for single-earner couples with a youngest child
0-3 years of age, for which the social welfare weight becomes negative. Taken at face
value, this implies that (at the margin) a reduction in taxes on single-earner couples
with a youngest child 0-3 years of age is a Pareto improvement, increasing disposable
income for these single-earner couples and the government budget.

Third, a simulation of proposed policy reforms shows that future policy changes
will further reduce the social welfare weight of single-earner couples and further
increase the social welfare weight of dual-earner couples.* These findings are robust
across a large number of robustness checks, in the context of our static, unitary house-
hold model. But we should interpret these results with the appropriate care. Allowing
for preference heterogeneity between households, “affirmative feminist” social pref-
erences or dynamic effects on secondary earners or their children may rationalize
the lower social welfare weights for single-earner couples than dual-earner couples.
However, it is more challenging to rationalize the negative social welfare weights of
single-earner couples with a child 0-3 years of age with these additional factors.

Our main contribution to the literature is that we show that the inverse optimal
tax method can be a powerful tool when considering tax reform targeted at single-
and dual-earner couples, which is high on the policy agenda in many countries. Haan
and Navarro (2008) already compared the implicit social welfare weights for single-
and dual-earner couples under the joint taxation system to a counterfactual individual
taxation system in Germany, and Bierbrauer et al. (2023b) have recently developed
a more extensive model, applied to the tax-benefit system in the US. However, the
Netherlands already moved from joint taxation to individual taxation starting in 1973

3 We discuss the potential implications of using a static instead of a dynamic (lifecycle) model or using a
collective household model instead of a unitary household model in the “Discussion” section.

4 In the Online Appendix, we further show that an optimal tax analysis suggests that for a wide range of
preferences for redistribution, it would actually be optimal to reverse some of the recent policy changes and
lower taxes on single-earner households and increase taxes on dual-earner couples somewhat, when social
welfare is based solely on household incomes.
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(Hartog and Theeuwes 1985).7 We consider the optimality of further stimulating dual-
earners via tax credits targeted at secondary earners and childcare subsidies. We also
use high quality data, both on labor supply and earnings, but also on childcare, which
plays an important role in adequately capturing the relevant changes in household
budget constraints over time.

The outline of the paper is as follows. In Section 2, we outline the inverse optimal
tax model we use to recover the social welfare weights. Section 3 then considers the
changes in income support for single- and dual-earner couples in the Netherlands over
time. Section4 discusses the dataset used in the analysis, gives descriptive statistics
and also considers the estimation of the behavioral elasticities used in the analysis.
Next, Section 5 recovers the implicit social welfare weights for single- and dual-earner
couples, as a whole and for subgroups by age of the youngest child, over time. Section 6
discusses a number of additional factors that potentially can help to rationalize our
findings. Section 7 concludes. The Online Appendix contains supplementary material.

2 The inverse optimal tax model

We use the optimal tax model of Saez (2002), with both an extensive and intensive
labor supply choice for females in couples. For simplicity, we assume that the labor
supply of the males is fixed.® Furthermore, also for simplicity, we assume that females
in couples can only choose from a discrete set of labor supply options.” Specifically,
there are 7 4- 1 occupations for females in couples on the labor market. Females that do

not work are in “occupation” 0 and earn w({ = 0. Females that work in occupation i

earn wl:f, withi € {1,...,I}and 0 < wi.f <. < w{.The salaries in each occupation

are assumed fixed. Net taxes in occupation i are 7; (which can in principle be positive
or negative). We do not allow for borrowing or saving, and hence, the consumption of
the household is assumed to equal after-tax income:

¢ =w! +w" — T/, wm; ¢, (1

i

5 De Boer and Jongen (2023b) show that moving back from individual taxation to joint taxation would
substantially reduce labor participation of secondary earners in the Netherlands, as secondary earners would
then face the same, typically higher, marginal tax rate of primary earners.

6 We focus on the labor supply choice of females in couples, to prevent the complications of the multi-
dimensional screening problem when considering the optimal taxation of couples where both partners have
a labor supply choice (see, e.g., Kleven et al. (2009) and Bierbrauer et al. (2023b)). Immervoll et al. (2011)
simplify the optimal tax problem of couples by considering a “double-extensive” model, where the primary
and secondary earner both can (only) take an external margin decision (to work or not), and restricting the
distribution of spousal work costs so that the primary earner is always the working spouse in a one-earner
couple, while the secondary earner works only in a two-earner couple. In this paper, we simplify the optimal
tax problem of couples by keeping the labor supply of the primary earner fixed, while allowing the secondary
earner to make both an extensive margin and an intensive margin decision, because the intensive margin
response of women in couples (many of which are secondary earners) is relatively large in the Netherlands
compared to other countries (Bargain et al. 2014b).

7 To prevent complications of bunching due to, e.g., kinks and notches in the budget constraint of households.
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where w,,, denote the fixed earnings of the male, 7' (.) denotes taxes (and employees’
premiums), and ¢” denotes individual and household characteristics (like the ages of
the children).

The population of couples is normalized to one, and we denote the share of cou-
ples with a female in occupation i by h;. Couples have heterogeneous (fixed and
marginal) costs of work and the share of females in couples that choose occupation
i depends on after-tax income in all occupations: h; = h;(co, ..., ¢;). Specifically,
female k € S chooses her optimal occupation i* that maximizes the household util-
ity function uk(ci, i). For a given tax schedule (co, .., cy), we can then partition the
share of S couples into subsets Sy, ..., Sy that choose occupations Ay, ..., hj. As noted
in Saez (2002), the aggregated functions /; are a sufficient statistic for labor supply
responses in the optimal tax analysis, and hence, the underlying structure of house-
hold utilities is not essential for the optimal tax analysis.®:® However, we will assume
that the household maximizes a quasi-linear unitary household utility function in total
consumption of the household and costs of work of the secondary earner, so that only
total consumption matters for household utility (not the distribution of consumption
over the two partners) and there are no income effects.

The government then maximizes the following social welfare function:

W= / pid (civ, i%)d(s), ®)
S

where 1; is the Pareto weight of the social planner'? for households in occupation i
and v(s) is the measure of couples on S, subject to the budget constraint:

1
Y T, =B, 3)

i=0

where T; are net taxes in occupation i and B is some exogenously fixed net tax on (or
transfer to) couples by the government. The resulting expressions for the optimal level
of net taxes in occupation i of females, relative to occupation i — 1, are as follows (see
Saez 2002):

T — T4 1 T — Ty
’._—.'=—.th[1—gf—ﬁf].—] @)

8 However, in a robustness check, we also consider the social welfare weights when the extensive and
intensive elasticities are endogenous (because the elasticities may depend on net income and hence taxes).
The results are very similar to when we assume fixed extensive and intensive elasticities.

9 Even though the underlying structure of household utilities is not essential for the optimal tax analysis,
we still need to ensure that tax rates are consistent with household maximizing behavior and that household
utilities at different options fulfill the Spence-Mirrlees condition (see, e.g., Bourguignon and Spadaro
(2012)). These conditions are satisfied in our inverse optimal tax and optimal tax analyses.

10° A Utilitarian social planner would have Pareto weights equal to one. For an extensive discussion of
Pareto weights and examples of other applications, see, e.g., Saez and Stantcheva (2016).
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where ¢; is the intensive elasticity of labor supply at i, &; is the share of individuals
that chooses occupation 7, 77 is the extensive elasticity at choice j, and g; is the social
welfare weight of couples with females at occupation j (the social value of one more
euro for couples with females in occupation j). The intensive and extensive elasticity
of labor supply are defined respectively as follows:

. dh;
g =L . 5)
hi  d(ci —ci-1)
and ih
cj—co -
n= L ©)
hj d(cj—co)
Finally, the social welfare weight for occupation j is defined as follows:
11 auk(ci, j*)
g (), ©)

=— | M
p/’lj S / aCj

where p is the multiplier on the government budget constraint. What is important to

note is that the social welfare weight depends on the household’s marginal utility of
.ok (ce, . . C s
consumption % and how much weight 1 ; the social planner puts on this. Since
J

the social welfare weights g; have a more direct interpretation than the “primitive”
weights u; (the g; represents the euro equivalent social value of distributing an extra
euro to individuals in occupation i), we focus on recovering the g;’s.

The next step is then to invert the optimality conditions for the optimal tax rates to
“free” the social welfare weights (Bourguignon and Spadaro 2012). In our base model,
we solve for six discrete occupations, i € (0, 1,2, 3,4, 5), where option i = 0 is the
“occupation” where the potential secondary earner does not work. For the highest
income group of dual-earners i = I = 5, we have a social welfare weight:

T, — Ty T —To
gr=1-¢ —nr , (8)
] —C1—1 ] — €0

and for the income groups with less income but working, we have the following:

1
T, — Ti—1 T, — Ty 1 T, — Ty
gi=l-t——— = ——+ = Y hj|l-gj—n~* O
Ci = Ci-1 ci—co  hi ZH, cj —co

The system of Eqs. 8 and 9 gives the solution for the work options 77—75. The social
welfare weight for single-earner couples, where the potential secondary earner does
not work, follows from the normalization:

1
D higi=1, (10)
i =0
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the weighted average of the g;’s for the relevant group of couples equals one.!!

The system of Eqs. 8—10 gives the social welfare weights implicit in the tax system,
given the elasticity parameters 7; and ¢;, and the share of couples 4; in each option.
A complication is that these shares are endogenous to the tax-benefit system. The
h;’s in the baseline correspond to averages for the data period (2006-2009, discussed
below in the empirical analysis), and there is no need to adjust them. However, when
calculating the social welfare weights in earlier or later periods, we need to take into
account that the shares respond to the changes in financial incentives. Here, we follow
Saez (2002) and assume that the density of options 1 to 5 (the options where the
potential secondary earner works) change according to the following rule:

. ni
hizhf’.<u> , (1)

Cib — Cob

where the superscript b indicates baseline values. The share in the non-working option
is then the residual.

Before we proceed with the empirical application, we want to be explicit about some
of the limitations of the analysis. We only derive the social welfare weights, not the
underlying “primitive” household utilities and the Pareto weights of the social planner
for the households (Saez and Stantcheva 2016). Hence, the resulting implicit social
welfare weights will reflect a mixture of both, and this calls for a careful discussion
of the results, as we will see. In particular, although the model allows for preference
heterogeneity, we will first interpret the results as if households have identical prefer-
ences, and only differ in earnings capacity and costs of work, and then consider how
preference heterogeneity may affect the interpretation of the results. Furthermore, we
use a static, unitary household model and hence ignore intra-household bargaining
and potential dynamic effects that may affect household decision-making and social
welfare. These dynamic effects may include career effects, where, e.g., working when
the children are young may affect the career path of parents later on. We also ignore
potential external effects of the labor supply decision (Stantcheva 2016), when, e.g.,
parents do not (fully) internalize the effects of labor participation on their children
when they are young and when they are older, for example, by participating more in
formal childcare.!”> We will return to these limitations in the “Discussion” section,
where we consider how they may affect the results and their interpretation.

1 I the absence of income effects, see Saez (2002). Following Saez (2002) and Blundell et al. (2009), we
ignore income effects for simplicity. Empirical studies suggest that this is a good approximation (see, e.g.,
Bargain et al. (2014b)).

12 We further assume that the tax-benefit system for couples is the result of a widely debated policy analysis
subject to careful scrutiny and hence reflects societal preferences, policymakers that are knowledgeable of
the behavioral elasticities and that respect household decision-making and households that make privately
optimal decisions so that the envelope condition holds (Stantcheva 2016).
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3 Tax-benefit reforms for couples

In this section, we consider the tax-benefit system for couples in the Netherlands in
2017, the changes in this system between 2005 and 2017, and the proposed changes
between 2017 and the “long run,” where the long run is when the policy changes
of the Rutte-III coalition are in full effect (some reforms have a time-to-build com-
ponent).!3 14 Furthermore, we consider how these changes have affected the budget
constraint faced by couples.

The focus is on a number of large reforms. On the one hand, more generous in-
work tax credits and childcare subsidies have benefited dual-earner couples. On the
other hand, more generous child benefits and health care benefits targeted at low-
income families have benefitted single-earner couples more. However, single-earner
couples have suffered from the reduction in the transferability of the general tax credit
between partners in couples. Below, we explain these reforms in more detail, after a
brief general introduction to the Dutch tax-benefit system.

The Netherlands has a progressive individual tax system, with four tax brackets, but
with targeted benefits that depend on household income.!> Figure 2a shows that the
first bracket rate is higher in 2017 than in 2005, and the tax rates in the second and third
bracket are also slightly higher in 2017 than in 2005. The top rate is the same in both
years, although the third tax bracket is “longer” in 2017. In the long run, after the policy
reforms of Rutte-III, statutory rates are reduced, and the number of tax brackets goes
down from 4 to 2. The progressive individual tax system favors dual-earner couples
over single-earner couples for the same level of household income.

The maximum general tax credit is 2254 euros in 2017. This “general” tax credit
is phased out to zero at a rate of 4.79%, starting from an income of 19,982 euros. In
2005, the general tax credit was still independent of income, as illustrated in Fig. 2b. In
the long run, the general tax credit will be higher for individuals with a lower income.
In 2007, the government decided to limit the transferability of the general tax credit,
to stimulate labor force participation. As a result, in 2017, a single-earner couple can
claim only 40% of the general tax credit for the non-working partner. From 2023
onwards, the general tax credit is no longer transferable, reducing disposable income
of single-earner couples.

13 The Rutte-IV coalition intended to make childcare nearly free for all parents and abolish the EITC for
working parents (see below), but after substantial criticisms of various institutions, including the Netherlands
Bureau for Economic Policy Analysis and the Social Cultural Office, these plans were abandoned. The Rutte-
IV coalition resigned before it could draw up an alternative plan. The new Schoof coalition of 2024 has the
intention to revive the plan of Rutte-IV.

14 Table B.1 in the Online Appendix gives a detailed overview of the parameters of the tax-benefit system
for 2005, 20062009, 2017, and the long run. The earliest year we consider is 2005 because this is the year
in which the Law on Childcare was introduced. Including childcare subsidies is potentially important for
our analysis. Before 2005, the income support for childcare was different, and we cannot use the tax-benefit
calculator to determine the childcare subsidy. We use the CPI to convert all income levels and tax credits
to 2017 prices.

15 The statutory tax rate in the first tax bracket in 2017 is 36.55%, payable over a taxable income up to
19,982 euros. The second and third tax bracket rate is 40.8%:; these brackets cover taxable income from
19,982 to 67,072 euros. The fourth (open) tax bracket has a statutory rate of 52%.
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Fig. 2 Tax-benefit system 2005, 2017 and “long run” (1). Notes: Income-dependent taxes and benefits for
the years 2005, 2017, and the “long run.” The “long run” refers to the period after which the policy reforms
of the Rutte-III coalition come into full effect

The Netherlands also has a general individual in-work tax credit for all workers. In
2017, over the first 9309 euros, the phase-in rate is a modest 1.8%. However, between
9309 and 20,108 euros (approximately the full-time minimum wage), the phase-in
rate is much higher: 28.3%. The maximum amount is 3223 euros. This amount then
remains constant between 20,108 and 32,444 euros and is subsequently phased-out at
arate of 3.6%, until it reaches 0 at an income of 121,972 euros. The level and structure
of this tax credit have changed substantially over the period 2005-2017 (see Fig. 2c).
In 2005, both the level and phase-in were lower than in 2017, and the tax credit was
not phased out in 2005. In the long run, the maximum increases to 3719 euros, but the
phase-out becomes steeper with 6%. The changes in the general in-work tax credit are
favorable for dual-earner couples.

Secondary earners with young children (0—11 years of age) also benefit from the
income-dependent combination tax credit. In 2017, the base amount is 1043 euros.
Figure 2d shows how this tax credit increases with income, at a phase-in rate of 6.159%,
until a maximum of 2778 euros is reached. There is no phase-out. In 2005, this tax
credit was still a fixed amount of 617 euros.!® In the long run, the base amount is
abolished, and the phase-in becomes steeper (11.45%). The maximum amount will

16 10 2005, primary earners with young children also received a fixed (lower) tax credit of 228 euros.
However, as of 2009, only secondary earners and single parents are entitled to the combination tax credit.
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be 2939 euros. The changes in the combination tax credit have also been favorable to
dual-earner couples.

Finally, dual-earner couples have also benefited from more generous childcare
subsidies. To qualify for childcare subsidies, both partners in the household need to
work. The subsidy makes a distinction between the first child and any subsequent
children. In 2017, the maximum subsidy rate is 94.0% for the first child, and the
minimum subsidy rate is 33.3%. Figure 3a shows the childcare subsidy rate for the
first child. The childcare subsidy rate for the first child was lower in 2005 than in 2017,
in particular for middle and higher incomes. In the long run, childcare subsidies rates
for the first child will become more generous. The maximum subsidy rate for a second
child is already higher, starting at 95%, and the phase-out of the subsidy is less steep
than for the first child. The minimum subsidy rate for the second child is 64%.

However, there were also some reforms that favored single-earner couples. Single-
earner couples are more likely to benefit from the income-dependent child benefit
because they have a relatively low household income. Figure 3b shows the income-
dependent child benefit for households with two children (8 years of age). In 2005,
the maximum level of the income-dependent child benefit was much lower and was

(a) Childcare subsidy (b) Income-dependent child subsidy
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Fig.3 Tax-benefit system 2005, 2017, and “long run” (2). Notes: Income-dependent taxes and benefits for
the years 2005, 2017, and the “long run.” The “long run” refers to the period after which the policy reforms
of the Rutte-III coalition come into full effect
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phased out at three kink points. In 2017, it was much more generous, and in the long
run, this subsidy will be increased further.!”

Single-earner households are also more likely to benefit from the income-dependent
health care benefit. In 2017, the maximum health care benefit is 2043 euros for couples.
This benefit is phased out to zero at a rate of 13.4% to zero. Figure 3¢ highlights two
major changes in the health care subsidy. The maximum level of the health care subsidy
has increased since 2005. However, the phase-out rate has become steeper as well. In
the long run, the maximum level of the health care benefit increases to 2457 euros.'8

Figure 4 shows what all this means in terms of the budget constraint for couples in
2005, 2017, and the long run (all in prices 2017), separately for couples (a) without
children and (b) with children. On the horizontal axis, we have the 6 income groups,
where single-earner couples are in group 0 and groups 1 to 5 are the dual-earner
couples, with household income increasing from group 1 to group 5. On the vertical
axis, we have net income. For single-earner couples without children, net income
decreases between 2005 and 2017 and between 2017 and the long run. For dual-earner
couples without children, net income does not change much between 2005 and 2017,
but increases between 2017 and the long run. Hence, for couples without children, the
income gap between dual-earner couples and single-earner couples increases because
of a decrease in the income of single-earner couples. For single-earner couples with
children, net income drops between 2005 and 2017, but then returns to the 2005 level
in the long run. For dual-earner couples with children, net income typically increases
somewhat between 2005 and 2017, and then more substantially between 2017 and
the long run. Hence, for couples with children, the income gap between dual-earner
couples and single-earner couples increases because of an increase in the income of
dual-earner couples.

4 Dataset, descriptive statistics, and estimating the behavioral
elasticities

Next, we consider the dataset we use for the quantitative analysis, present some descrip-
tive statistics, and briefly discuss how we estimate the extensive and intensive margin
elasticities (further details are given in the Online Appendix).

For the data on the gross income distribution, employment rates, and household
characteristics in the baseline, we use the Labor Market Panel (LMP) of Statistics
Netherlands (2012). The LMP is a large administrative household panel data set. We
use data for the period 2006-2009, because the childcare data are only available from
2006 onwards and 2009 is the last year in the dataset. The LMP contains a rich set of
individual and household characteristics, including gender, 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.

17 Single-earner couples and dual-earner couples with children also receive the general child benefit, which
has not changed much over time in real terms (see Fig. 3d).

18 we ignore the rent subsidy in our analysis, because we do not observe the rent level in our dataset.
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Fig. 4 Budget constraint 2005, 2017, and “long run.” Notes: Budget constraint at discrete points of the

earnings distribution of secondary earners for the years 2005, 2017, and the “long run.” The “long run”
refers to the period after which the policy reforms of the Rutte-III coalition come into full effect

Table 1 gives descriptive statistics of the 2006-2009 sample, which we use as the
baseline and in the estimation of the extensive and intensive margin elasticities.'® We
first consider the descriptive statistics for the whole group of couples. The first row
of Table 1 shows that 73% of women in couples participate on the labor market, and

19 Appendix C gives descriptive statistics for the full set of demographic characteristics in the dataset.
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Table 1 Descriptive statistics of women in couples in the dataset

Share Employment ~ Working hours Share low Age
rate (conditional educated
on working)

All couples 100.0 0.73 25.1 0.28 442
Subgroups:

— Without children 43.8 0.69 28.6 0.34 472
— With children, youngest 0-3 14.5 0.81 22.5 0.15 34.6
— With children, youngest 4-11 21.3 0.76 21.2 0.22 41.1
— With children, youngest 12—-17 17.0 0.74 24.0 0.28 46.7
— With children 18 years or older 3.5 0.64 24.3 0.40 52.7

Notes: Includes couples where the women are between 18 and 63 years of age. We exclude students,
self-employed, and women who are on disability or unemployment benefits

the average number of hours worked (conditional on working) is 25h per week. We
next distinguish between subgroups based on the age of the youngest child: without
children, pre-primary school age 0-3, primary school age 4-11, secondary school age
12—17 years of age, and adult children (living at the home of the parents). Couples
without children are the largest group (44%), couples with adult children living at
home are the smallest group (4%). The average age of women in couples increases
with the age of the youngest child. However, the participation rate decreases with the
age of the youngest child, which is due to a cohort effect. Cohorts of younger women
are higher educated than their predecessors. Indeed, Table 1 shows that only 15% of the
women with a youngest child 0-3 years of age have a low education level, whereas this
share is much higher for women with adult children living at home (40%). Working
mothers of young children prefer smaller part-time jobs than working mothers with
older children.

To determine the extensive and intensive labor supply elasticities, we estimate pref-
erences over consumption, leisure, and childcare using a structural discrete-choice
model (Aaberge et al. 1995; Van Soest 1995; Keane and Moffitt 1998; Haan and
Navarro 2008; Bargain et al. 2014b; De Boer and Jongen 2023b). Section D in the
Online Appendix outlines the setup of the discrete-choice model and gives the esti-
mated parameters of the utility function and the fit of the model. The corresponding
extensive and intensive elasticities are discussed below.

5 Implicit social welfare weights over time

Using the inputs above, we derive the implicit social welfare weights for the tax-
benefit system for couples over time. Specifically, we first calculate the implicit social
welfare weights for the data period 2006-2009, using averages for this period, and
subsequently for 2005, 2017 and the long run. Note that the shares of (potential)
secondary earners in the six different options are endogenous; hence, we account for
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the change in the participation rate by secondary earners when simulating the 2005,
2017, and long-run tax-benefit systems using Eq. 11.20-2

The inputs for the calculations of the social welfare weights for the tax-benefit
system of 2006-2009 are given in Table 2. In the top panel, we have the inputs for all
couples, and in the subsequent panels, we have the inputs for subgroups per age of the
youngest child.?? For all groups, we observe that net income increases as gross income
increases, as required for incentive compatibility. Furthermore, extensive elasticities
are larger than intensive elasticities.”> Also, elasticities are higher for couples with
younger children and are the lowest for couples without children.

The last column in Table 2 gives the resulting implicit social welfare weights, using
the system of Eqs. 8—10. We see that for couples without children and for couples with a
youngest child4—11 or 12—17 years of age, the social welfare weights are broadly in line
with a well-behaved social welfare function based on household incomes, decreasing
in net income and positive (although we observe a moderate increase going from group
3 to 4). This is consistent with an underlying “work cost” model (Kleven et al. 2009)
where higher income households are better off because they have higher productivity
on the formal labor market. However, for couples with a youngest child 0-3 years
of age, the social welfare weights are not monotonically declining in net household
income. In particular, social welfare weights increase when we go from single-earner
couples (option 0) to dual-earner couples with a relatively low household income
(option 1). This also shows up in the social welfare weights for the larger group with a
youngest child 0-17 years of age and for all couples overall. This is not consistent with
the “work cost” model where higher income households are better off (Kleven et al.
2009). However, in the “Discussion” section, we will consider a number of potential
other factors that may explain lower social welfare weights for single-earner couples
than dual-earner couples.

Figure 5 gives the changes in the social welfare weights implicit in the tax-benefit
system over time.2* The dashed green lines give the social welfare weights for 2005,
the solid red lines give the results for 2017, and the dotted blue lines give the results for

20 Table E.1 in the Online Appendix gives the shares of potential secondary earners in couples (using the
proxy of women in couples) that are not working for 2005 and 2017. Statistics Netherlands does not have
consistent data for these years, but we have consistent series for 2005-2014. These indicate that the share
of all women in couples (15-65 years of age) not working has declined by 6 percentage points between
2005 and 2014. For the somewhat longer period in our model, 2005 to 2017, we have for all women in
couples (for women 18-63 years of age) a decline in the share that does not work by 7 percentage points.
For women in couples with children, the data indicate a decline of 10 percentage points between 2005 and
2014, whereas our model predicts a decline of 9 percentage points between 2005 and 2017, also quite close.
Finally, for women in couples without children, the data indicate a decline of 7 percentage points between
2005 and 2014, whereas our model predicts a decline of 4 percentage points between 2005 and 2017, which
is somewhat smaller.

21 The gross incomes for each option are averages for quintiles based on gross weekly earnings of secondary
earners to which we add the respective gross income of their primary earners.

22 The method used in this paper does not readily allow us to study the optimal redistribution between
these subgroups, or between couples and other groups on the labor market.

23 Except for group 1, for which these elasticities are the same by definition, since option i — 1 is option 0
fori = 1.

24 Table E.1 in the Online Appendix gives the numerical values.
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(a) All couples (b) Couples without dependent children
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Fig. 5 Social welfare weights over time. Notes: The implicit social welfare weights for the years 2005,
2017, and the “long run,” using Eqs.8-10 and 11 for the shares in the different choice options. The “long
run” refers to the period after which the policy reforms of the Rutte-III coalition come into full effect

the long run.?> The reforms, going from 2005 to the long run, stimulated formal labor
participation of (potential) secondary earners (see Table E.1 in the Online Appendix),
but also implied a drop in the social welfare weights of single-earner couples and a

25 Note that the points on the horizontal axis are not evenly spaced in gross income (see Table E.1 for the
gross incomes corresponding to points 0-5 in Fig.5).
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rise in the social welfare weights of dual-earner couples. Indeed, for many groups of
couples, the implicit social welfare weight of single-earner couples is markedly lower
than for most dual-earner couples (except at the top) in the long run (after the policies
of the Rutte-III coalition have come into full effect). Hence, it has become harder
over time to rationalize these social welfare weights with a “work cost” model where
dual-earner couples are better off than single-earner couples.

The drop in the social welfare weight of single-earner couples is particularly strong
for couples with children. In particular, for couples with a youngest child 0-3 years
of age, the social welfare weights even turn negative. This suggests that, starting out
of the tax system of 2017, a marginal reduction in taxes on single-earner couples
with a youngest child 0-3 years of age leads to a Pareto improvement (Lorenz and
Sachs 2016). This would make these single-earner couples better off, and it would
also improve public finances, because the dual-earner couples that stop working on
average pay more taxes as a single-earner couple than as a dual-earner couple (see net
taxes for couples with a youngest child 0-3 years of age in the long run in Table E.1
in the Online Appendix), which could be distributed lump sum all couples.?® Hence,
single-earner couples are better off, and dual-earner couples are not worse off.>” This
suggests that, in the stylized model considered here, taxes on single-earners with a
youngest child 0-3 years of age are too high.

In the Online Appendix, we present a number of (quantitative) robustness checks.
Figure F.1 gives the social welfare weights when we allow for endogenous elasticities,
e.g., extensive and intensive elasticities that depend on the tax-benefit system through
net incomes. The results are qualitatively similar to the baseline with exogenous elas-
ticities, although the changes in the social welfare weights become somewhat more
pronounced. Figures F.2 and F.3 give the social welfare weights over time when the
intensive and extensive margin elasticities are 50% lower and higher than the baseline,
respectively. The changes in the social welfare weights become more (less) pronounced
when the elasticities are higher (lower) (as indicated by Jacobs et al. 2017). Figure F.4
gives the social welfare weights when we include the costs of childcare in net taxes
(in the baseline, we only include the childcare subsidy in net taxes). The results are
qualitatively similar, although the social welfare weights of single-earner couples are
then higher and the social welfare weights of dual-earner couples are then lower, as
including childcare costs increases net taxes for dual-earner couples with young chil-
dren in all periods. However, the social welfare weights for single-earner couples with
ayoungest child 0-3 years of age still turn negative in 2017 and the long run. Figure F.5
shows that we obtain qualitatively similar results when we use a discrete-choice model
with 9 instead of 6 options. Finally, Fig. F.6 give the social welfare weights when we
split the households into three groups by income of the male partner, to account for
the heterogeneity in household income among single- and dual-earner couples due to

26 By the envelope theorem, there is no direct effect of secondary earners that stop working on household
utility and hence social welfare, provided that the labor supply choice by the secondary earner is privately
efficient (Saez and Stantcheva 2016).

27 This is also consistent with the formal analysis by Bierbrauer et al. (2023a, p. 1091) that negative welfare
weights below some income level imply that a Pareto-improving reform is possible that increases marginal
tax rates close to this income level, as reducing taxes on single-earner couples increases the marginal tax
rate for the transition from single- to dual-earner couple when a potential secondary earner starts to work.
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variation in the income of the male partner.® For all subgroups, we observe a decline
in the social welfare weight of single-earner couples and an increase in the social wel-
fare weight of dual-earner couples. The changes are the most pronounced for couples
where the male partner has a relatively high income.

6 Discussion

We find that after the reforms that were favorable for dual-earner couples and
unfavorable for (many) single-earner couples, social welfare weights are lower for
single-earner couples than for (most) dual-earner couples. This seems at odds with a
social welfare function based solely on (formal) household incomes, as single-earner
couples have a lower net income than dual-earner couples, and the social value of
an extra euro is typically considered to be higher for low-income households than
for high-income households. Hence, efficiency considerations alone cannot rational-
ize the difference in net taxes between single-earner couples and dual-earner couples
(anymore) in the Netherlands.

This finding is at odds with Immervoll et al. (2011), who find that a reduction in
taxes on dual-earner couples financed by an increase in taxes on single-earner (and no-
earner) couples is typically welfare improving, also for the Netherlands.?’ However,
their analysis was based on a EUROMOD version for 1998, when taxes on single-
earner couples were still lower and taxes on dual-earner couples much higher in the
Netherlands than during the period we consider (2005 onwards). Furthermore, the
EUROMOD 1998 version for the Netherlands did not take into account childcare
subsidies (De Vos 2001), which in the Netherlands is an important subsidy for which
dual-earner couples that use formal childcare qualify and single-earner couples that
use formal childcare do not. The increased generosity of tax credits and subsidies for
dual-earners and the inclusion of childcare subsidies may also explain why we find
much lower participation tax rates for secondary earners than Immervoll et al. (2011).
Indeed, Immervoll et al. (2011, Table 1) calculate an average participation tax rate of
44% for secondary earners in the Netherlands, whereas the average participation tax
rate for secondary earners in our baseline period 2006-2009 is —5%.3° The model
of Immervoll et al. (2011) also suggests that a negative participation tax rate is only
optimal if the social welfare weight of dual-earner couples is higher than the social
welfare weight of single-earner couples,®' which seems at odds with a social welfare

28 The model is the same as for the “pooled” model in the baseline, but now we do the analysis by income
subgroups of men in couples.

29 In their analysis, the efficiency gains outweigh the increase in household income inequality, provided
that the social welfare weight on dual-earner couples is not very much lower than the social welfare weight
of single- and no-earner couples (see the outcomes for Reform A in Immervoll et al. (2011, Table 2)).

30 Calculated as the average difference between the net tax rate in the work options and the net tax rate
in option O over the average difference between gross income in the work options and the gross income in
option O from Table 2.

31 When the average social welfare weight of single-earner couples (and no-earner couples) and dual-earner
couples is 1, the social welfare weight of dual-earner couples must be bigger than 1 if the participation tax
rate is negative (see Immervoll et al. (2011), Eq. 25).
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function based solely on formal income, as noted before.32 Below, we consider a
number of other factors that can potentially rationalize a lower social welfare weight
for single-earner couples than dual-earner couples.

Lower social welfare weights for single-earner couples than for dual-earner couples
are hard to rationalize in a “work cost” model, where dual-earner couples are better
off because they are more productive on the formal labor market (Kleven et al. 2009).
However, they can potentially be rationalized in a “household production” model
(Apps and Rees 2009; Kleven et al. 2009), where single-earner couples are better off
than dual-earner couples because they are more productive at home than dual-earner
couples. However, this would suggest that over the past two decades, the understanding
of the economy has changed from a “work cost” model to a “household production”
model, which seems doubtful.3?

Another potential explanation we may consider is our use of a unitary household
model, which ignores intra-household bargaining.’* However, Immervoll et al. (2011)
show that a collective household model (typically)® results in similar expressions
for optimal tax profiles as the unitary household model when household bargaining
is efficient.>® Furthermore, even when the social planner has different intra-family
welfare weights than the household itself, the impact of this on optimal tax profiles
depends on the third-order derivatives of the individual utility functions, of which we
know very little empirically (Immervoll et al. 2011, p. 1491).

A factor that could more plausibly rationalize the lower social welfare weights
for single-earner couples than for dual-earner couples is preference heterogeneity
and the extent to which this preference heterogeneity is “respected” by the social
planner/policymakers when setting the parameters of the tax-benefit system. With
preference heterogeneity, we face the difficulty of how to define the objective of the
social planner for heterogeneous utilities (Boadway et al. 2002; Fleurbaey and Mani-
quet 2006; Saez and Stantcheva 2016; Fleurbaey and Maniquet 2018). The approach
we follow in this paper is to allow for preference heterogeneity in household utility
functions u* and also allow for different Pareto weights y; for households in each occu-
pation group, using the cardinalization of household utilities given in Eq. 2, following,

32 Also relevant in this context is the observation by Immervoll et al. (2011, p. 1486) that “... in a setting
with couples, a negative participation tax on the secondary earners requires that the social welfare weight
on low-income two-earner couples is greater than the average social welfare weight in the population. In
our model, because two-earner couples are better off than one-earner couples (for given spousal abilities),
it is harder to justify a negative tax rate on low-income secondary earners than on low-income singles.”

33 Indeed, Kleven et al. (2009) still deemed the “work cost” model the most realistic.

34 The unitary model predicts that households pool income, where the source of the income is irrelevant.
Several empirical studies reject the pooling hypothesis (Thomas 1990; Schultz 1990).

35 The resulting expressions differ somewhat when there are income effects. Furthermore, the analysis
might be different when the bargaining weights or outside options are affected by the changes in tax policy,

or when the bargaining in the household is no longer Pareto efficient, as discussed in Immervoll et al. (2011,
p. 1495).

36 Modeling intra-household bargaining would also require data on consumption patterns, which we do
not have.
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e.g., Saez (2002).37 This can also be helpful to think about the role of preference
heterogeneity. So far, we have interpreted our results as if all differences in house-
hold incomes come from differences in earnings ability only. But with preference
heterogeneity, differences in household incomes typically will also reflect differences
in preferences for leisure. Specifically, single-earner households are likely to consist
of households where the potential secondary earner has relatively low ability and of
households where the potential secondary earner has a relatively strong preference for
leisure (but not necessarily low ability). The latter group may have the same earnings
capacity as dual-earner couples, but chooses to be a single-earner couple. Without
being able to distinguish between the two types, the social planner may set a lower
Pareto weight for single-earner couples to take into account that a disproportionate
share of single-earners consists of households with a potential secondary earner that
is not working because of a strong preference for leisure rather than because of low
ability (the social planner may choose “not to respect” the differences in household
incomes resulting from preference heterogeneity when it comes to redistribution in
income).3® This could provide a rationale for the relatively low social welfare weights
for single-earners that we find (see also the expression for the social welfare weights,
including the Pareto weights, in Eq. 7). Furthermore, it could also provide a rationale
for the declining social welfare weight of single-earner couples over time. If the social
planner thinks that a decreasing share of single-earner couples consists of couples with
a potential secondary earners with relatively low ability* and an increasing share of
single-earner couples consists of couples with a potential secondary earner with a
relatively strong preference for leisure, this could provide a rationale for the declin-
ing social welfare weight for single-earner couples over time. However, preference
heterogeneity still does not provide a rationale for the negative social welfare weights
we find for single-earner couples with a youngest child 0-3 years of age, as we would
expect the Pareto weights and the marginal utility of income to be non-negative.
Furthermore, assuming an “affirmative feminist” social welfare function, where
additional weight is put on the share of household income earned by women, can
substantially affect optimal tax rates, as shown by Bierbrauer et al. (2023b). This
could potentially rationalize social welfare weights that are higher for dual-earner
couples than for single-earner couples, as the income of women is higher in dual-

3 Fleurbaey and Maniquet (2006, 2018) show how one can still derive practical results for optimal
tax-benefit policy in a model with heterogeneity in abilities and preferences without cardinalization of
heterogeneous household utilities using principles of fairness. Applying their approach to the optimal tax-
ation of single- and dual-earner couples is an interesting direction for future research.

38 Following, e.g., the logic of the presence of “freeloaders” in Saez and Stantcheva (2016, Section I1.B),
though we do not think of single-earner couples as “freeloaders.” Indeed, potential secondary earners in
single-earner couples may spend a considerable amount of their “leisure time” on care duties.

39 This is also in the spirit of the conclusion in Fleurbaey and Maniquet (2006, p. 56) who note that “[T]his
recent literature suggests, with double heterogeneity, negative marginal tax rates are more likely to be
obtained than if agents differ with respect to one parameter only,” and the findings of Choné and Laroque
(2010).

40 Consistent with the decline in low-educated females, see, e.g., Jongen et al. (2024), Fig. 2.
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earner couples.*! And when this additional weight increases over time, this could also
explain the increasing social welfare weight of dual-earner couples over time.

Finally, our model ignores potential dynamic effects and externalities. Dynamic
effects may also favor lower net taxes on dual-earner couples, ceteris paribus. About
one third of relations ends in a separation in the Netherlands, which leads to an average
drop in disposable income of 21% for women (SCP and CBS 2016). A more equal
division of income from work in couples may reduce the changes in income following
a separation, leading to a more equitable income distribution. Furthermore, a more
equal division of income from work in couples may also give women more equal
opportunities to reach better career paths (that require, e.g., a minimum number of
days at work per week).*? There may also be external effects that our analysis ignores,
that may affect the social welfare weights of single-earner couples vs. dual-earner
couples. For example, labor participation by secondary earners may have effects on
children that are not (fully) internalized by the parents. Many secondary earners use
formal childcare, which may have important effects on children’s outcomes later in
life.*> However, given that secondary earners are a pretty heterogeneous group, it is
hard to determine whether this would call for lower or higher net taxes on dual-earner
couples relative to single-earner couples.**

Overall, we conclude that heterogeneity in household production and intra-
household bargaining are unlikely to explain the lower social welfare weight of
single-earner couples than dual-earner couples. However, preference heterogeneity
at the household level, “affirmative feminist” social preferences, and dynamic effects
for secondary earners (and perhaps externalities for children) may help explain the
lower social welfare weight of single-earner couples than dual-earner couples. How-
ever, also with these additional factors, it is still hard to rationalize the negative social
welfare weight of single-earner couples with children 0-3 years of age.

7 Conclusion

In this paper, we have studied how a series of reforms has affected the implicit social
welfare weights of single- and dual-earner couples, using the inverse optimal tax

41 Of course, we should also consider the possibility that policymakers do not actually try to maximize a
social welfare function and may be driven by other motives (Jacobs et al. 2017; Bierbrauer et al. 2021).

42 However, dynamic discrete lifecycle models are hard to solve (Keane 2011; Haan and Prowse 2013) and
require data on consumption and savings, which are not in our dataset.

43 For example, Havnes and Mogstad (2015) find that participation in formal childcare increases earnings
later in life for children from low-income parents but not for children from high-income parents. Also, see
Bastani et al. (2020) for an analysis of optimal taxation including taxes and subsidies on formal childcare.

44 The factors considered above are not exhaustive. For example, “behavioral” (non-welfarist) motives
may also play a role in social welfare weights, where households do not make privately optimal decisions
(Kanbur et al. 2006). Gerritsen (2016) combines the theory of optimal taxation with empirical data for
the UK on the well-being of individuals. A substantial share of the respondents declare that they prefer to
work less hours, and this share is increasing with gross earnings. Gerritsen (2016) uses this information
to estimate the determinants of overall well-being, with (among others) income and hours of work as
explanatory variables. Next, he incorporates this information in a model of optimal taxation and concludes
that low-income workers work too little, whereas high-income workers work too much. This too could offer
a rationale for the social welfare weights we find after the reforms.
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method, own estimates for extensive and intensive labor supply responses and a tax-
benefit calculator. Our results suggest that for the initial tax-benefit system in 2005, the
social welfare weight of single-earner couples is on average higher than the social wel-
fare weight of dual-earner couples. After the reforms, in 2017, the social welfare weight
of single-earner couples is typically lower than for dual-earner couples, in particular
for single-earner couples with young children. Furthermore, single-earner couples
with a youngest child 0-3 years of age even get a negative social welfare weight,
which suggests that reducing net taxes for this group leads to a Pareto improvement.
Due to proposed policy changes of the Rutte-III coalition, net taxes on single-earner
couples will increase further, and as a result, the social welfare weight of single-earner
couples will drop further.*>

However, our base analysis and the interpretation of the social welfare weights
simply in terms of differences in household incomes ignores a number of factors that
could potentially rationalize the lower social welfare weight for single-earner couples
than for dual-earner couples. In particular, preference heterogeneity between house-
holds, “affirmative feminist” social preferences, dynamic effects, and externalities
could potentially explain this (see the “Discussion” section above).

Future research could consider a number of the factors of the “Discussion” section
in the formal analysis, which in part would require the use of additional data on con-
sumption, home production, and/or preferences. Another interesting direction would
be to jointly model the decision of both partners and recover the social welfare weights
of both primary and secondary earners (as in, e.g., Kleven et al. 2009; Immervoll et al.
2011; Golosov and Krasikov 2023; Bierbrauer et al. 2023b). It would also be interest-
ing to study the social welfare weights and optimal income support across rather than
within household types, by, e.g., the number of children (Cremer et al. 2003).
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org/10.1007/s00148-025-01126-y.
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