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ABSTRACT

Gender Bias in Tax Systems Based on Household Income’

The assumption that household income is strongly and positively correlated with a
household’s real standard of living provides the basis for the joint taxation of families, which
has the effect of discriminating against married women as second earners. This paper
shows, in the context of a model of the household with young children present, that this
assumption is not tenable. The fact that there is considerable heterogeneity in female labour
supply which cannot be explained by wage rates and the number and ages of children
requires us to look for other explanations, and we argue that these can be found in the
variation of child care costs and productivities across households. When these are taken into
account, we show, by theoretical modelling and numerical simulations based on survey data,
that household income is a poor indicator of household well-being.
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1 Introduction

A central issue in the design of tax and transfer policies is the choice of a
measure of income as the tax base that is strongly correlated with household
welfare. This is not straightforward because most adults of working age live
as couples. If all couples with the same wage rates were observed to make the
same labour supply decisions, we might reasonably expect household income,
deflated by an appropriate equivalence scale, to track the living standards of
couples. However, survey data indicate a high degree of heterogeneity in the
labour supply of the “secondary” earner (typically the female partner on a lower
wage) after the first child, at given wage rates and demographic characteristics.

Prior to having children there is very little difference between male and
female labour supplies — both tend to work full time.! This can change dramat-
ically with the arrival of children because they create an additional work choice,
that of working at home providing child care as an alternative to working in
the market and buying in care and related services. In the vast majority of
households the male partner continues to work full time while, in many OECD
countries, around a third of married mothers allocate their time entirely to home
production and an almost equal proportion to full time market work. A funda-
mental limitation of household income as a measure of welfare is that it omits
the contribution of the former to family welfare, that is, it implicitly equates
this to zero.

In some countries, notably the US, France and Germany, the formal income
tax system is based on joint income.? Others, including Australia and the UK,
have a system of "quasi-joint" taxation: though the formal tax system is based
on individual income, family benefits, as in Australia, or "in work" income sup-
port payments, as in the UK, are withdrawn on the basis of household income.?
There is an established literature which argues against joint taxation on the
grounds that it discriminates against working married women by imposing the
same tax burden and marginal tax rate on families with the same joint income
but different allocations of time to untaxed home production.* Both the ef-
ficiency and distributional advantages of an individual income tax arise from
marginal rate independence. Under a progressive rate scale the second earner
typically faces a lower marginal rate, and therefore a two-earner household pays
less tax than a single-earner household with the same joint income.’

1See the life cycle model in Apps and Rees (2010). For further empirical evidence for
Australia, Germany, the UK and US, see Apps and Rees (2009).

2The US and Germany have a simple "income splitting" system in which taxation is based
on income per adult member of the household while the French system includes the number
of children in the income splitting formula.

3Income targeting on the basis of joint income not only changes the tax base, it can also
replace a progressive rate scale with an inverted U-shaped scale. Under the Australian system
a married mother who decides to go out to work can face an effective marginal tax rate that
is well above the top formal rate on income, see Apps and Rees (2009, Ch.6).

4Gee for example, the critique of joint filing under the US Federal Income Tax in Feldstein
and Feenberg (1996), Munnell (1980) and Rosen (1977).

5The efficiency argument for individual taxation is well established. The fact that male and
female labour supply elasticities differ considerably argues for individual taxation on standard



In contrast to this view, there are a number of economists who still see
the issue of taxing couples as one of dealing with the alleged incompatibility
of three policy goals: marriage neutrality, progressivity and equal taxation of
equal household incomes. For example, the recent Mirrlees Review of the UK
tax system states:f

"To be neutral with respect to whether two individuals form a couple or not,
the tax and benefit system would have to treat them as separate units. But to
treat all couples with the same combined income equally, the tax and benefit
system would have to treat couples as a single unit. If an individualized system
is progressive, so that the average tax rate rises with income, then two couples
with identical joint incomes but different individual incomes would pay different

amounts of tax.[...] A tax system cannot simultaneously be progressive, neutral
towards marriage/cohabitation, and tax all families with the same joint income
equally."

The Review recommends individual income as the base of the formal income
tax but the withdrawal of family payments on joint income, in other words,
a system of “quasi-joint" taxation. In many OECD countries, the last three
to four decades have seen socioeconomic changes and the introduction of anti-
discrimination legislation that have contributed towards reducing the gender pay
gap. It is therefore something of a paradox that in several of those countries an
increase in the effective gender wage gap has been introduced, or is proposed for
the future, through their family tax and transfer systems.” This policy direction
is also a puzzle in the light of the work of Becker (1965) and subsequent studies
on the economics of the family and household production.®

In this paper we trace the perception driving this policy direction, that
household income is a reliable measure of family welfare, to assumptions under-
pinning much of the vast literature on family labour supply models estimated
on data sets with missing information on the productivity of home time. The
convention is to assume implicitly, and unrealistically, that the productivity of
an hour of home time is constant across all households.” We construct simula-
tions based on a model that specifies an explicit household production system
to show that this convention, together with the usual assumptions on market
productivity and prices, generates a monotonic relationship between family wel-
fare and household income, and therefore implies that work at home does not
contribute significantly to family welfare. We then show that the relationship
no longer holds under more plausible productivity assumptions. The analysis

Ramsey grounds, as discussed in Rosen (1977), Munnell (1980) and Boskin and Sheshinski
(1983).

6Mirrlees et al. (2011).

"Reducing “outside” opportunities, by lowering the net-of-tax second wage, can also be
expected to support within-household inequality if, as argued in Apps (1982), the gender
wage gap impacts on the terms of exchange within the household. See also Apps and Rees
(1988, 2009).

8For a survey of this literature, see Apps and Rees (2009, Chs. 2-4).

9The assumption of constant productivity across all households is contradicted by studies
that find a positive relationship between child outcomes and parental human capital. See, for
example, Lundborg et al. (2012) and for a survey, see Almond and Currie (2011).



focuses on child care as the canonical form of household production.

The paper is organised as follows. Section 2 presents our general theoret-
ical model and the empirical specification used in the simulations. Section 3
discusses household survey data for earnings and labour supplies on which the
simulations are based. Section 4 gives the details of the simulations and presents
the results. Section 5 concludes.

2 The Model

In the standard 2-person model of family labour supply, household utility is
defined on consumption and two leisures, male and female. The model is typi-
cally estimated on a data set with information on household labour supplies and
wage rates but with no information on the quality or productivity of "leisure",
measured as time allocated to non-market activity including child care. The
convention of setting the price of each partner’s leisure to the respective wage
rate simultaneously sets the quality of an hour of leisure, and therefore the pro-
ductivity of an hour of home child care, to a constant across all households.'® It
is also a convention to define consumption as a Hicksian composite good with a
price normalised to one.!! Many studies then go on treat expenditure on bought
in child care and related substitute services for home time as a component of
the Hicksian good also priced at one.'?

The high degree of heterogeneity at given wage rates that is inevitably left
unexplained in a model of this kind is attributed to preference heterogeneity,
captured by error terms on estimated coefficients. Welfare comparisons are
therefore ruled out. The modelling approach is frequently justified as the only
feasible option given missing data on household production. Our aim here is to
present a model in which the underlying assumptions become more transparent
and therefore more open to debate. For this purpose we assume identical pref-
erences and formulate a model in which heterogeneity of labour supply choices
can be driven by production parameters, productivities or prices. This allows
us to make direct comparisons of household income and household welfare.

2.1 Theoretical Framework

We define child care broadly, to denote not just physically looking after the
child, but rather all the activities and bought in services that contribute to the

10As emphasised by Stern (1976), this assumption is entirely arbitrary and changing it,
for example by allowing quality to rise with the wage, can change estimated elasticities. For
further discussion and alternative formulations of the 2-person labour supply model, see Apps
and Rees (2009, Ch. 4).

11 For the standard formulation of the model of "family labour supply", and subsequent
overview of alternative empirical approaches, see the Blundell and Macurdy (1999) survey of
the labour supply literature. The same convention appears in the formulation of "collective"
models, including those that explicitly introduce household production, as, for example, in
Blundell et al. (2005).

12Gee, for example, the empirical application and extension of the Blundell et al. (2005)
"collective" model with household production in Cherchye et al. (2012).



child’s welfare and development of human capital, that is, to “child outcomes”.

There is a composite market consumption good, x, with a price, p,, nor-
malised to one. Within the household there are a primary earner with labour
market income y; and a second earner with income y,, where y; > yo, facing
given wage rates w; and ws, respectively, where w; > ws, representing pro-
ductivity in a linear aggregate production technology that produces xz. The
key household decision is the second earner’s allocation of time between market
work and home child care. To focus on this decision we assume that the labour
supply and income of the primary earner are fixed. We also assume that only
the second earner supplies time to home child care and that her leisure is fixed
and normalised at zero. We denote the second earner’s labour supply by I.

The utility function of household h = 1,...n is defined on the household’s
consumption z; and child care zj, that is, we have

up = u(zp, 21) (1)

where u”(.) is strictly quasiconcave and increasing.'3
Child care is the output of a household production system given by the linear
homogeneous production function

2 = f"(kntn, qnbn) (2)

where t5, is the second earner’s child care time, by, is bought in child care time,
ky, is the exogenously given productivity of home child care and g the quality
of bought in child care chosen by the household. Given the results of studies on
factors contributing to child outcomes, k; can be expected to reflect the human
capital of the second earner and the resources available to the household.

For the second earner, the time spent in market work, [, and child care
time, tj, must sum to the total time endowment, normalised at 1, and so we
have

th=1—1 (3)

There is a further time constraint. Although second earner and bought-in child
care time inputs may not be perfect substitutes in producing child care, realisti-
cally it is the case that every hour the second earner spends at work'* requires
an hour of bought in child care, in which case

by = I, (4)

13Note that, although it would be easy to do, nothing would be gained by specifying a
"collective" model with a sharing rule defined on wage rates and nonlabour income because
there is an inherent information asymmetry. When we cannot observe home productivity it
follows that we cannot observe the quantity of output exchanged within the household and
therefore the implicit earnings (and saving) of a partner specialising in home production.

141t seems reasonable to assume for simplicity that the second earner’s hours at work are
"nested" in those of the primary earner, so that the demand for bought in child care is
essentially driven by the second earner’s market labour supply. Though empirically more
complicated cases are possible we do not think much would be gained by taking them into
account in this paper.




Note that, as with any binding constraint, this will imply that the household
in general achieves a lower level of optimised utility than if it did not exist.
As we show in equation (8) below, it also implies that the familiar efficiency
condition from standard labour economics, that marginal value productivity of
labour is equated to the wage rate, no longer holds, and we obtain a modified
condition that shows how important the price and productivity of non-parental
child care are to a household in which the second earner has a positive market
labour supply.
Given that yop, = waplp, we can write the budget constraint as

p, + prbn < y1n + wanly (5)

implying, from (4)
wp < Yin + (wan — pr)ln (6)

where pj, is the price to household h of an hour of bought in care at its chosen
quality g, and wap — pp % 0 is the net return to an hour of market work. We
assume pp, = p(qn) + &, with p’(.) > 0, p”(.) > 0, so that price of bought in
child care is a convex increasing function of its quality. Households choosing
the same quality may however pay a different price due to exogenous stochastic
price variation across households, represented by the random variable & % 0.
Note however the household is assumed to know its own realisation of £ when
it solves its choice problem, i.e. it does not face uncertainty.

To focus on essentials it is useful to use the time constraints ¢; + [, = 1 and
bn, = I, to write the household’s maximisation problem as

Jmax u" (@, £ (kn (L= 1n), qnln) st @n < yan + (won — plan) —en)ln  (7)
hsth,qh
where ¢, is the realisation of & for household h. This focuses on second earner
labour supply and the structure of household production. From the first or-
der conditions for this problem (assuming an interior solution) we derive the
condition

h
U, * *
I (fkn — £36;) = wan — p}; (8)

with ¢} the optimal quality of bought in care and pj = p(q};)+en. The left hand
side gives the difference in marginal value products of ¢; and b, respectively,
expressed in terms of the numeraire, consumption, and the right hand side
gives the net return to a unit of [, also in terms of the numeraire. The term
ey — fghq;i reflects the fact that a small increment in the second earner’s time
in child care increases zj, by fI'k;, but, since this means that correspondingly
less of the market child care needs to be bought, output is reduced by frq,.
Thus this term gives the net effect of a small change in second earner labour
supply on zj.

Note that the model does not exclude an equilibrium in which way, < pj, so
that the return to market labour supply is negative, as long as at the equilibrium



f2qn > fl'kp, the higher marginal productivity of bought-in as opposed to the
second earner’s child care makes this worth while.!®

The indirect utility function is v" (wap —p}, Yin, kn, €1 ), with, by the Envelope
Theorem

Hvh ol

g o ol ol
O(wan — j,) M Ok,

h rh
= th >0, —— = Ap, — = —A\plp. 9
uy fotn B M e wln. (9)

If households are assumed to have identical preferences and production func-
tions, differences in second earner labour supplies are driven by wap, produc-
tivities kj and price pj, where the latter depends on the household’s choice
of quality ¢} given the exogenous market relationship p(qs) + &. This contrasts
with the standard work-leisure model in which the only variable creating across-
household heterogeneity would be way,.

2.2 Empirical Specification

We present the results of numerical simulations of optimal second earner labour
supplies using functional forms that are nested within a system in which the
household’s utility function is

up =x) + 2 h=1,..,H (10)

for 7,0 € (0,1) and child care outcomes zj,(.) are given by the CES production
function

2 = KBy (kntn) + (1= By)(anbn) ]/ P (11)

where 3, < 1, x is a scaling factor, and the parameter p; determines the elastic-
ity of substitution between second earner and bought in child care, 1/(1 — pp,).
In the simulations we allow the production coefficient p; to have an exogenous
stochastic component 7,,, so that p, = p+n,, 1, % 0. This is the equivalent to
assuming random preference heterogeneity in the standard literature, but has
the advantage of allowing preferences to be assumed identical, thus facilitating
welfare comparisons, as is important for most policy applications of the model.

3 Data

We present results for two numerical simulations, labeled Model 1 and Model
2, in which we select values for p;,, kn, g and pj that generate female labour
supplies that broadly match the data for a sample of two-parent families in the
early child rearing years. The sample is drawn from the Australian Bureau of
Statistics (ABS) 2010 Survey of Income and Housing (SIH). Couples are selected
on the criteria that the family has at least one preschool or primary school child
present, the primary earner is employed for at least 30 hours per week, neither

15Tn a static model such as this we do not take account of other motives for I, > 0 when
wap < pp, such as for example investment in maintaining work-related human capital and
access to the labour market. See Apps and Rees (2009) for further discussion.



partner reports negative incomes, both partners are aged between 20 and 60
years, and primary earnings are above the 10th percentile. The primary earner
is defined as the partner with the higher earnings, and is the male partner in
around 90 per cent of records in the sample. The sample contains 1998 records.

3.1 Heterogeneity

Table 1 presents the data means of primary earnings by quintiles of primary in-
come for the selected sample.'® The table also reports the data means of second
earnings and hours of market work within each primary income quintile. To
highlight the heterogeneity in second earner labour supplies across the primary
income distribution, we split the sample of second earners within each quintile
according to hours of work. We label households in which the second earner
works below median hours as type H1 and those in which she works at or above
median hours as type H2.!” The data means of second hours in each quintile of
the full sample and of each type are reported in the table.

Table 1 about here

To test the extent to which the observed heterogeneity in hours might be
driven by the second wage, we estimate a wage equation with a Heckman cor-
rection for selectivity bias for each quintile and compare predicted wage rates.
We find no significant wage gap until quintile 3, where the predicted wage of
the H2 type is 2 per cent above that of the H1 type. The gap rises to around
4 per cent in quintile 5.!%

3.2 Household Income: Potential for Ranking Errors

Table 2 presents data means of household earnings by quintiles of household
income and reports the means of second earnings within each quintile. The
strong positive correlation between household income and second earnings in the
first four quintiles of the table reflects both the shape of the primary earnings
distribution and the high degree of heterogeneity in second hours.

Tables 2 about here

Primary earnings track the primary wage profile, which rises slowly up to
around the 80th percentile and thereafter rises steeply. Consequently, in a rank-
ing by household income the location of a low wage household can change dra-
matically when the second partner switches from home to market work. Con-
sider, for example, a single-earner family with an income of $65,000 for full time
work. The upper income limit of quintile 1 in Table 2 is $70,252 and there-
fore the family will be located in that quintile. The lower limit of quintile 4 is

16Primary income is defined as that of the partner with the higher private income. For

details of the income sources included in private income, see Australian Bureau of Statistics
(2011).

1"Median hours across primary income quintiles 1 to 5 are 672, 960, 1056, 960 and 864,
respectively.

181t is of interest to note that when household type is defined on second earner employment
status, the wage predicted for the part-time employment category is above that for the full
time and non-participant categories.



$118,987. When the second parent goes out to work for the same income as the
first, the family will be re-ranked to quintile 4. If the family has a preschool child
much of the after tax second income may be spent on child care, in addition to
the associated costs of being in the workforce.

Under a system of progressive individual taxation, the H2 household in which
both partners earn the same income pays twice as much tax as the H1 house-
hold with the same wage rates. Under a progressive joint income tax, the H2
household pays more than twice as much tax.

Table 2 reports the ordering of household types, H1 and H2, by quintiles of
household income. When we switch to a ranking defined on household income
we find that H1 households are strongly concentrated in the lower quintiles, as
indicated graphically in Figure 1.

Figure 1 about here

3.3 Wage Distributions

The simulations are based on a percentile distribution of primary wage rates
obtained by smoothing the distribution of gross wage rates computed from the
data on hours and earnings of the primary earner.!” The distribution is shown
graphically in Figure 2.

Figure 2 about here

Given the close match between the predicted wage rates of H1 and H2 second
earners, we simplify the simulations by assuming assortative matching, with the
second wage rising uniformly with the primary wage as depicted in Figure 2.
This allows us to focus entirely on non-wage sources of heterogeneity in the
labour supply of second earners.?’

3.4 Household Income and Home Child Care

With overall annual hours close to 1800 the second earner in the H2 household
is, on average, employed approximately full time, working 35 hours per week
or 7 hours per day of a 5 day working week. The second earner in the H1
household with overall annual hours of 277 is, on average, employed part time,
working around 5 hours per week or 1 hour per day of a 5 day working week. In
the simulations to follow, the time constraint for the second earner is set at 10
hours per day, which implies that in the H2 household she allocates an average
of 3 hours per day to home child care and in the H1 household, approximately
9 hours per day to home child care.

Figure 3 plots the H1 and H2 profiles of household income and the imputed
value of time allocated to home child care based on the data means for hours
and a time constraint of 10 hours/day for the second earner and of 8 hours/day

19 A two-step smoothing procedure is applied using lowess smoothing. We first smooth the
distribution of hours, recalculate the wage rate in each percentile, and then smooth the results.

20While demographic characteristics differ on average, with the H1 type having more chil-
dren in the younger age groups, nevertheless there are many households with identical wage
rates and demographic characteristics making very different labour supply decisions.



for the primary earner. It is evident from the profiles that household income

will track household welfare if we assume that the longer hours of home child

care provided by type H1 make no significant contribution to family welfare.
Figure 3 about here

4 Simulations

All households are assumed to have the same preferences. Labour supply profiles
matching the data for H1 and H2 are simulated as deviations from a reference,
base case optimal allocation of 5 hours of the 10 hour time constraint. This
reference is defined by setting 8§ = 0.5 and x = 2.0 in both models, and p,
in Model 1 and kj and pp in Model 2 to values that generate 5 hours as the
optimum. Results are presented for v, = 0.9 in the household utility function
in (10).

4.1 Model 1

Model 1 is a stylised representation of the family labour supply model that is
standard in the literature, whether "unitary" or "collective", with the assump-
tions that are typically introduced when the model is estimated on data sets
with missing information on home productivity. In this literature it is usual
to treat market child care not as a time input but as a part of the numeraire
consumption good with price therefore normalised to 1, while setting the price
of home child care (under the label "leisure") equal to the wage. To replicate
the effects of this (in our view quite erroneous) modelling strategy under the
theoretical approach we are adopting here, we set k;, = 1 and ¢nb;, = y2p,. Since,
in the standard model, the wage represents productivity in a linear production
technology producing zx, the latter is equivalent to a normalisation that sets
pn = Tqn = wap, with 7 normalised to 1.2 For the value of 3 above, the
production function in (11) can be written as

Zh = “Bl/ph [th,ph + (thh)ph]l/ph (12)

for p;,, h =1,2.

The reference labour supply of 5 hours of market work is optimal for p;, = 0,
h = 1,2, that is, for the Cobb-Douglas case. Since all households with the same
wage rates make the same labour decisions for a given value of p;, there is no
heterogeneity in hours other than that driven by the wage. Household welfare
tracks household income but there is no re-ordering of households across the
wage distribution when ranked by household income because the assumed low
productivity of home child care impacts equally on the welfare of all households

2INote that the only change we have made to the standard model is to place the expenditure
of yap in a production function rather than leaving it in the consumption variable x of the
utility function. This has the advantage of moving heterogeneity from preference to production
parameters and therefore of ruling out the non-transparency of the disclaimer that welfare
comparisons are not possible.

10



in a given percentile, and not unequally as indicated in Figure 3,22 because they
make the same time use decisions.

The solution for p;, that yields an optimal labour supply of 7 hours per
day is py = 0.23, which implies that home and bought in care tend to be
substitutes for the H2 household. An optimal labour supply of 1 hour per day
can be generated by setting p; = —2.38, implying that home and bought-in care
are close complements for the H1 household. To capture the tendency towards
higher labour supplies across the middle percentiles, we introduce a small degree
of variation in these parameter values across the distribution.

The model yields a welfare ranking in which H1 households are concentrated
in the lower percentiles of household utility, as illustrated graphically by the
histogram in Figure 4(a) showing the distribution of the two types by quintiles
of household utility. Their quintile ordering closely matches that of household
income due to the assumed asymmetry in the productivities of home and market
time, introduced by setting k, = 1 and q;, = wap, with wey, significantly greater
than one. Under these assumptions child care output, z, is much lower for type
H1 than for type H2, as depicted in Figure 4(b).

Figure 4(a) and (b) about here

With a lower output of z, the price of child care, p,, is much higher for
type H1. These output and price differences have an effect similar to that of
omitting H1’s implicit expenditure on home child care from household income
- the contribution of women at home becomes invisible. The model illustrates
the unrealistic assumptions required to generate a welfare ranking that supports
joint taxation, and therefore gender discrimination, on distributional grounds.

4.2 Model 2

In Model 2 household types at a given wage pair have the same production
technology. We can therefore drop the h subscript on the parameter p and write
the child care production function as

2 = &BYP[(kntn)” + (qnbn)?)M” (13)

Consistent with evidence of a positive relationship between child outcomes and
maternal human capital, the productivity of the second earner’s time input
to child care is assumed to be a strictly increasing function k, = kp(wap).
Similarly, given a positive relationship between parental investment in children
and household resources, the quality of bought in care is assumed to be a strictly
increasing function gn, = gx(war). We assume symmetry in the productivity of
home child care time and the quality of bought in care by setting k, = qp.-
Under this setting, a labour supply choice of 5 hours per day is optimal for all
values of p. Household utility is defined on wage rates and therefore on full
income.

22Note, however, that in a model of the household as a small economy as in Apps (1982),
progressive joint taxation widens the net of tax gender wage gap and will therefore increase
intrafamily inequality unless there are offsetting lump sum transfers.

11



The observed heterogeneity in H1 and H2 hours at a given second wage is
simulated by first selecting a value for p that implies home and bought in care
are close substitutes, an assumption that is plausible where the focus of bought
in care is child minding rather than early learning and there is a high degree of
heterogeneity in second earner labour supply.??> We then introduce exogenous
variation in the price of bought in care, py, for a given quality, gj.

We find that the hours data are closely matched when we set p = 0.9 , with a
small degree of variation to capture the concavity of second earner labour supply
across the wage distribution, and we assume a distribution of & such that the
price of bought in child care of a given quality varies by 15 per cent above and 10
per cent below the reference price, pj,. The histogram in Figure 5(a) illustrates
graphically the close ranking of the two types by household utility under these
settings. Despite the gap between household incomes, the utilities of H1 and
H2 are almost identical at each primary wage because there is only a very small
gap between child care output zj, as indicated in Figure 5(b), and price pj,. The
result is that both household types tend to be equally well-off at a given wage
pair even though they have very different household incomes.

Figure 5(a) and (b) about here

Alternatively we can specify a model that introduces a matching variation
in the productivity of home time instead of in the price of bought in care. It
is straightforward to show that, in this case, H1 becomes the slightly better-
off household because the partner providing care at home has a slightly higher
productivity at a given wage.

5 Conclusions

The aim of this paper is to challenge the assumption that household income is a
reliable indicator of a household’s standard of living, and to argue that policies
based on that assumption effectively amount to a form of gender bias. The
assumption is shown to be entirely unwarranted in an economy where households
exhibit a high degree of heterogeneity in second earner labour supply at given
wage rates and demographics.

We develop this proposition formally by first constructing a household model
which explicitly takes into account household production, in the form of child
care, together with a time constraint which recognises that bought in time must
replace parental time in child care.?* However, we have also sought to emphasise
that this alone is not enough. Indeed, the standard model can be interpreted
as implicitly having a household production function which can be incorporated
into a kind of reduced form utility function. Then, as our simulations of Model

23When child care is learning and development focused, the two time inputs are likely to be
complements, with households making very simular time use choices. The gap between the
H1 and H2 hours profiles is not consistent with this assumption.

24This apparently trivial fact, which has far-reaching conclusions for the characterisation of
the household optimum, has been ignored so far in the literature, where it is usual to assume
that the bought in child care input is a consumption good. See for example Blundell et al.
(2005), Cherchye et al. (2012).
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1 show, explaining heterogeneity of second earner labour supply by varying
the elasticity of substitution between domestic and market child care inputs,
equivalent in this reduced form to varying the utility of "leisure", preserves the
monotonicity of the relationship between household income and welfare. On the
basis of this it would be possible to argue that introducing household production
"makes no difference".

However, we show that a more substantive and empirically relevant inno-
vation is to introduce across-household variation in the productivity /quality of
home and market child care inputs and their prices. In this case it is easy to
show that there can be large errors involved in interpreting a ranking of house-
holds defined on household income as implying the same ranking in terms of the
achieved standard of living. As the indirect utility function generated by the
general model shows, the real indicators of household living standards are the
values of the wage pairs of primary and second earners,?® the price of bought
in market child care, and the productivity or quality of both parental and mar-
ket child care, where the latter are in general positively correlated with wage
rates. We have shown that this gives a very different ranking to that based on
household income.

An important implication of this analysis is that it provides a critique of
the increasingly prevalent practice of basing taxation and child payments on
household as opposed to individual incomes. In several countries this practice
has resulted in tax rates on second earners, overwhelmingly women earning low
to average incomes, that are well above the highest marginal rates in the formal
tax system. It is in this sense, we argue, that joint tax systems constitute a
significant form of gender bias.
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Tables and Figures:

Table 1 Primary income quintiles

Quintile

1 2 3 4 5 All
Primary earnings pa 45131 60736 77198 97865 181556 92497
Second earnings pa 17171 22515 28985 32749 35260 27342
H1* second hours pa 149 279 393 353 210 277
H2** second hours pa 1586 1855 1863 1885 1791 1797

*H1: household with 2™ earner working below median second hours. **H2: household with 2™ earner working above median second hours

Table 2 Household income quintiles

Quintile 1 2 3 4 5 All
Household earnings pa 55281 82045 105813 139354 255059 127510
Second earnings pa 4484 18110 25832 38203 50107 27342
H1* % 87.8 58.5 38.8 315 33.4 50.0
H2** % 12.2 415 61.2 68.5 66.6 50.0

*H1: household with 2™ earner working below median second hours. **H2: household with 2™ earner working above median second hours

Figure 1 Household income ranking
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Figure 3 Household income and imputed expenditure on home child care
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gure 4
(a) Model 1: Welfare ranking
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(a) Model 2: Welfare ranking
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(b) Model 1: Child care output, z
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