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1. Introduction: shining a light also on the less visible resources parents
contribute

People in all post-hunter–gatherer societies face a fundamental life cycle consumption financing problem:
productivity is concentrated in mid-life, but consumption is spread more uniformly over the life cycle [1].
In early and late life, we therefore generally consume more resources than we produce, while the
opposite holds true in mid-life. There are few individual or market solutions to this life cycle
consumption financing problem. Children and youth, in addition to facing competence limitations in
dealing with their needs themselves, face major credit constraints [2]. In turn, stocking consumption
goods for late life is not possible even for adults. Commodities are, by and large, perishable, services
cannot be stored and tastes change over time [3]. In other words, there are strong limits to any
intertemporal reallocations between one single person over his/her life cycle. Instead, early-life and
late-life consumption financing require solutions that are cross-sectional and exploit the fact that
generations overlap. At any time, different birth cohorts live together as different age groups. Hence
‘net resource-productive’ mid-life age groups can contribute resources to finance the consumption of
those who are resource dependent in early-life and late-life [4–7].

This intergenerational solution to the life cycle consumption financing problem can be accomplished
through various combinations of three channels: (i) private time transfers (redistribution of goods and
services produced or provided directly by the people involved) within and between households,
(ii) private ‘money’ transfers (redistribution of market goods and services paid for but not directly
produced or provided by the people involved) within or between households, and (iii) public
transfers through net taxes and social security contributions. To illustrate with early-life resource
dependency (for simplicity, ‘childhood’), this means that the responsible child-rearer (for simplicity,
‘parent’) can use a combination of: (i) staying at home to care for the child her/himself (unpaid
household labour), or doing paid work and either (ii) using the extra market income to buy goods
and services for the child, or (iii) paying extra net taxes that can finance public child care and
schooling. The need for transfers to children remains across these three channels. Switching between
channels does not eliminate the parent’s transfer responsibility. Instead, it largely implies a transfer
conversion (on which more in §4.2): from (i) private time transfers (unpaid household labour) to (ii)
private transfers of market goods and services to (iii) public transfers (net taxes).

But crucially, these three transfer types are not equally statistically visible, as they do not generate
data in the same way. Familial transfers of market goods and unpaid household labour, such as the
food, clothes, and care given to children, leave few traces including in statistics, as families do not
usually keep accounts of such transactions. By contrast, public transfers (taxes and social security
contributions) connect large groups of people and are therefore much more fully recorded and visible
in national statistics. Despite key early pleas [8,9] and contemporary feminist critiques (e.g. [10–13]),
this asymmetric visibility issue has been largely ignored by mainstream economics (which still
predominantly focuses on market exchanges and social externalities) and mainstream social policy
analysis (which predominantly focuses on state interventions).

Yet visibility matters a great deal. Since societies tend to value mainly what they measure, what is
imperfectly measured tends to be both imperfectly understood and undervalued. This often has major
implications, whether this regards ‘invisible women’ [14] and their ‘invisible work’ [15], the crowding
out of intrinsically motivated behaviour by extrinsic rewards [16], large hidden tax expenditures in
seemingly lean welfare states [17], or the large hidden and often irreparable environmental costs of
GDP-measured economic growth [18,19]. In this article, we argue that the higher statistical visibility
of public transfers compared to private transfers of unpiaid household labour and of market goods
and services similarly has major implications for how we may (mis)understand and (under)value the
transfer contributions of parents in reproducing society. Our main aim is empirical: to shine a wider
light on the measurement of intergenerational resource transfers by parents relative to non-parents by
valuing not just public transfers but also these two types of less visible transfers in the family realm:
of market goods and unpaid household labour.

The ‘green moment’ in thinking about macro-economic growth came when more inclusive ways of
accounting laid bare the degree to which economic production tapped into hitherto unpriced but
depletable natural assets and ecological services. In the same vein, shining a wider light on less visible
transfers in the family realm can show to what degree the intergenerational welfare state is surrounded
by a hitherto undervalued world of transfers within households. As we show below, better accounting
truly shifts perspectives in this regard, and not just marginally. The relative invisibility of parental
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transfers is what allows welfare states to implicitly freeride on the cost of producing their own future
taxbase. To the degree that current policies and accounting procedures do not fully take into account
how the next generation of taxpayers was produced in the first place, they adhere to an erroneous ‘stork
theory’ of child-rearing. This may lead contemporary societies, even famously family friendly welfare
societies, to implicitly tax rather than subsidize their own reproduction.

To a significant degree, transfers to children also represent investments in their human capital.
However, here we do not discuss the investment side of these transfers. Estimating the comparative
rates of return of the various forms of private and public transfers is beyond the scope of this study.
Higher levels of private investment by better-off parents in their offspring are also likely to lower
intergenerational mobility in society, a topic we cannot address here [20,21]. Instead, we perform a
descriptive accounting exercise that does not consider the behavioural responses of the actors and
sidesteps theoretical concerns about whether or not the utility derived from childrearing sufficiently
compensates parents for their expenses. We measure more fully the distribution of the input value of
an activity with major social externalities—childrearing—between those who engage in it directly and
those who do not.

For simplicity, below we do not refer to ‘child-rearers’ and ‘non-childrearers’ but to ‘parents’ and ‘non-
parents’. However, our use of the term ‘parent’ does not fully correspondwith the common-sensemeaning
(those who ever had children). Rather, it denotes parents who co-reside with minor children. Specifically,
we aim to examine the ratio P/nP of resource contributions (P) by ‘parents’ (people who co-reside with
their children) over resource contributions (nP) by ‘non-parents’ (people who have no children or do
not co-reside with them). Parenthood status is self-declared and the coding instructions of the
questionnaires we use allow us to code as ‘parent’ any adult who is identified by the respondent as
someone’s parent in the household, which allows us to capture also non-biological parenthood.

We focus on the cross-sectional and working-life transfer costs of rearing children, using a sample
representing two-thirds of the European Union (EU) population in 2010 (pre-Brexit) and covering all
main types of welfare regime: Continental (Belgium, Germany, France), Nordic (Finland, Sweden),
Anglo-Saxon (UK), Mediterranean (Spain) and five institutionally heterogeneous east-central European
countries (Bulgaria, Poland, Estonia, Latvia and Lithuania). We adopt definitions and models of the
National Transfer Accounts methodology (henceforth NTA) and we extend it further. Electronic
supplementary material, S1 appendix §S1.1, spells out in detail the methodological innovations of the
NTA method in extending the standard System of National Accounts, and how we go one step beyond
these innovations by also splitting age-based NTA accounts along a further age-variant variable,
childrearing. More specifically, we split the age profiles of public transfers and familial transfers (of
money and unpaid household labour) by parenthood status and use them in a flows-to-stock exercise to
assess synthetic working-lifecourses of parents cohabiting with minor children and of non-parents (both
non-parents living in childless households and non-parents cohabiting with minor children who are not
their own) in terms of net transfer outflows in working age.

Sections 2 and 3 review the literature and indicate why measuring parental resource contributions
better matters. Section 4 spells out our theory and expectations. Section 5 discusses definitions, data and
the methods used to model the three types of intergenerational transfers. Section 6 presents cross-
sectional age profiles of transfers split between parents and non-parents and a flows-to-stock exercise to
assess synthetic lifecourses of parents and non-parents in terms of net transfer payment during their
working lives. Sections 7, 8 and 9 widen the analysis by estimating the implicit ‘tax’ rates on rearing
children and by discussing the seeming Nordic paradox (higher child-rearing ‘tax’ rates in these family
friendly welfare states) and gender (motherhood and fatherhood). We conclude by discussing further
implications for further research and societal and policy debates.
2. The costs of child rearing: literature review
Wide across middle-income and rich societies, social policies financed by taxpayers, such as public
education and family policies, are used to socialize the cost of child-rearing [2,7]. But they do so only to
a limited degree. On balance, it is actually parents, not taxpayers generally, who bear the lion’s share of
the cost of rearing children: in money and in time, directly and in opportunities foregone [11,22–28]. For
most parents, the effort involved in rearing children is substantial. This has been demonstrated even in
studies that do not estimate the value of parental time. For instance, [29] estimate that long-run child
penalties for mothers in terms of lower labour market earnings five to ten years after childbirth are
large across six OECD countries, at between 21 and 61% (see also [30–35]). As our approach constructs
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stylized lifecycles from cross-sectional estimations, it cannot directly take into account the parts of the
motherhood penalty on lifetime earnings that derive from opportunity costs such as, for instance, skill
loss, lost promotions and reduced bargaining power. This also means that we are likely to provide, if
anything, conservative estimates of our main variable of interest: the relative cost of parenthood, as
measured by the P/nP ratio.

Penne et al. [28] construct a needs-based indicator of the degree to which public transfers compensate
parents for ( just) the direct cost of children for two child ages in three parental income classes across six
European cities. They find that public transfers compensate less than half the cost of children in 34 out of
these 36 categories. Verbist & Van Lancker [36] estimate the average share of the direct cost of children
that is compensated by public transfers for three family types in 31 European welfare states. They
find that public transfers compensate less than half the cost in 81 out of these 93 categories. Telling as
they are, these findings heavily underestimate the true cost of childrearing. Parents, especially single
mothers, also dispose of significantly less discretionary time than non-parents [37]. As we show below, in
addition to providing net public transfers, parents, and only parents, provide still larger private transfers:
fathers mainly market goods and services (money), mothers mainly unpaid household labour (time).

Previous empirical research indicates the scale of the positive externalities parents provide. Lee&Miller
[38] find that, at least in industrial societies with fertility rates around or below reproduction level, these
externalities are positive and significant, amounting, for instance, to about $250 000 in today’s currency
for the USA (nearly three years of average salary). Folbre [39] shows that parents, especially mothers,
pay most of the costs of raising the next generation, whereas employers and taxpayers derive significant
net benefits. Illustrating the importance of wider accounting, Suh & Folbre [40] indicate a lower bound
estimate of the replacement cost of nonmarket work of 44% of conventionally measured GDP for the
USA in 2010. Wolf et al. [41], who do not take into consideration any private transfers, show that the
combined net present value of taxes paid and benefits received for parents and their offspring in
the USA exceeds that of non-parents by 66%. This article adds new and internationally comparative
European evidence to the debate.
3. Why measuring more widely matters
These observations raise a positive question: is there significant asymmetry in the overall resource transfer
contributions by parents relative to non-parents, possibly in statistically opaque ways? This question
takes on added urgency on an ageing, longer-living continent with generally below-replacement
fertility levels, particularly in societies with rates of intentional childlessness that are increasing, as in
east-central Europe for post-1960s female cohorts, or already high, as in western and, even more so,
southern Europe [42,43]. All else equal, if children raised one generation ago primarily by their own
parents, rather than by general taxes or social security contributions, substantially finance the old-age
consumption also of non-parents, the latter could be said to de facto free-ride on the collective effort
provided by parents in reproducing society.

Such free-riding would matter because parents predominantly pay privately for the cost of rearing
children to productive adulthood [10,25,38,39,41,44–47]. As we show below, this private cost can be
conceived as an implicit ‘tax’ on the activity of rearing children. Moreover, some of this private cost
is socially imposed on parents by socio-legal obligations for continuity of adequate care [39,48,49].
To the extent that their children subsequently become ‘net resource-productive’ adults as taxpayers,
social security contributors, and carer (and parents in their turn), parents create positive externalities
that will benefit all of society. For instance, as adults, children will later finance public infrastructure
and public pension, health and long-term care benefits—all of which will then also benefit current
non-parents [41,45–47]. True enough, parental commitments are voluntary and not enforced. Moreover,
parents typically do not have children with the explicit motivation of producing future taxpayers.
However, neither the voluntary nature of childrearing nor its motivations in and by themselves imply
any tax rate. Numerous other activities with positive externalities are voluntarily undertaken without
any direct motivations to produce positive externalities, yet are not charged with such implicit taxes.
Some forms of private savings and investments are even awarded tax credits to incentivize them. When
people raise children, they also produce positive fiscal consequences. Yet, as we show below, instead of
a tax credit, parents are charged with a significant extra implicit tax (which is likely to affect future
parenting decisions). By contrast, in Ancient Rome, tax laws explicitly recognized childrearing as an
activity fiscally equivalent to paying taxes. The poorest Roman citizens were tax-exempt but were
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considered to contribute in kind by rearing their offspring, proles. These poor citizens were called proletarii:
literally, men who could serve the public only by fathering children.

To be sure, not all parental transfer inputs carry positive externalities. Children also provide
important private benefits to their parents, and some part of the cost of raising them resembles pure
consumption. Parents generally seem to view their children as fundamentally sui generis goods. They
value time spent caring for children more than other household or leisure activities [50], allocate their
time use accordingly [24,51], and react to material incentives rather weakly when it comes to time
spent with children [52]. Rearing children, at least in high- and middle-income societies today, is thus
best described deontologically as a strong intrinsic commitment [11]. But, barring immigration on a
politically unrealistic scale, it is a commitment that in aggregate is a necessary precondition for the
reproduction of society all the same [12,13,39,53]. This renewal of the fiscal basis of the welfare state
depends on productivity-adjusted demographic continuity, which is a function of both the size
(quantity) and the capabilities (quality) of successive generations.

This also raises a related normative question: to what extent should parents be compensated for
childrearing? Why would a high parent/non-parent resource contributions ratio matter morally at all?
After all, because of free self-selection into parenthood, we can assume that those whose wellbeing will be
improved by having children will, on aggregate, have children—and vice versa [54]. On one side of the
argument, authors focusing on the ’public good’ component of children incline towards more extensive
compensation of parents (e.g. [28,36])—or even a legal claim by parents on their children’s earnings [10,55].
On the other side, the ‘parental provision’ argument holds that since parents were aware of children’s likely
costs and consequences yet freely decided to have them, they now have no moral claim on compensation
for rearing children. In fact, parents should actually be taxed if their children produce ’public bads’ [56,57].
Children certainly produce negative environmental externalities. Some therefore claim that procreation is
equivalent to morally problematic excessive consumption—the view of children as ‘Hummers’ [58–60].

Both sides of the debate, as it stands, derive their strong conclusions by exclusively focusing on either
the positive or the negative externalities parents produce—not on both together. Yet children are
indivisible and thus better conceptualized as three things simultaneously: consumption ‘private
goods’ to their own parents, environmental ‘public bads’ to both their own and their parents’
generations, and fiscal ‘public goods’ to their parents’ generation, whose members (including non-
parents) will tomorrow depend on today’s children’s productive contributions. Behind a Rawlsian veil
of ignorance, all members of society, irrespective of their personal conception of the good life, can be
presumed to have a strong interest in having someone produce the next generation of taxpayers. This
is why the public good component of childrearing has the deeper moral status of a ‘socially
necessary’ contribution that creates stronger obligations for all beneficiaries to share the cost [37,53].

While we remain a priori agnostic about the compensation question, our approach contains
potentially far-reaching implications for addressing it. Whether, and to what degree, one believes that
public policies should compensate parents, it is important to better measure the distributional impact
of the status quo as this allows democratic debates about social reproduction and the costs of
childrearing to be held on more complete and more explicit terms. Our main aim is to empirically lay
bare the magnitudes of, and the asymmetries in, the contributions of parents relative to non-parents.
4. Theory and expectations: asymmetric socializability and the logic
of transfer conversion

4.1. Asymmetric socializability: the prime responsibility of parents
The early-life consumption financing problem discussed in §1 is unique in a specific way. Of all the
resource contributions that people in mid-life are responsible for, childrearing stands out as one for
which responsibility is much less sharable between parents and taxpayers. Extensive socialization of
early-life care appears to be constrained in a way that, for instance, the financing of public goods, long-
term care, or pensions, is not. In all modern societies, there is a notable asymmetry in the socialization
of early-life, respectively late-life needs [4]. Pre-adulthood children are raised predominantly by their
own parents (a private family channel), whereas older people are predominantly supported as a
generation by the generation of their adult children (a socialized, government channel). Even the large
welfare states in (non-Anglo-Saxon) Europe engage in a division of labour to solve the life cycle
financing problem: they are elderly-oriented welfare states embedded within societies composed of
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strongly child-oriented families [26]. The model of predominantly private childrearing has fully reasserted
itself even in the rare settings designed explicitly to overturn it, such as collective childrearing communities
in 1960s–1970s America [61] and the original Israeli kibbutz model of collective childrearing by multiple
non-kin carers [62]. When the state has had to take over as a last resort, as in the case of institutionalized
orphans, child developmental and adult outcomes are generally considered to be worse, even excluding
those cases in which severe neglect occurs [63]. Yet, if accomplished early enough, transferring orphans
to care by foster parents or adoptive parents can then often limit or reverse many of these adverse
outcomes [64].

In other words, when it comes to rearing children, what parents contribute privately in money and in
time is not just less visible than what taxpayers contribute. Due to asymmetric socializability, it is also to a
lesser degree replaceable. Empirically, rather than normatively, the prime responsibility of parents for
rearing children appears to be unavoidable. Throughout most of human evolutionary history, this
responsibility was to a larger degree shared with ‘alloparents’—grandparents, aunts and uncles, and
non-kin adults—through cooperative childrearing practices [65,66]. But in modern societies, the
empirical reality of two-generational households has strongly reduced alloparenting and further
increased the prime responsibility of parents. In contemporary Europe, the household composition
structure is such that there are hardly any households in which intergenerational transfers could be
given by anyone other than parents, such as cohabiting grandparents, uncles or aunts. Of the
140 million households in the 12 countries we study in 2010, one-third count only one person, and
one-quarter is composed of couples without cohabiting children. In one-person households, no intra-
household transfers take place. In households without cohabiting children, members do exchange
market goods and time, but these are not intergenerational transfers as the participants tend to be close
in age. In the age profile, such transfers cancel out. Of the remaining 43% of households, only a small
fraction (5 p.p.) are either multi-person households composed of non-kin, such as co-residing friends
(3 p.p.) or households composed of two or more families, such as three-generational households with
co-residing grandparents (2 p.p.). Overall, these 5% of households can be forums for intergenerational
transfers but not for parental transfers. Of course, these averages contain some cross-country variation.
Whereas multigenerational households are practically non-existent in northwestern Europe, they are
somewhat more present still in eastern Europe (8% of households in our Lithuanian sample, 11% in the
Polish sample and 17% in the Bulgarian sample; see also [67]). We discuss grandparental contributions
to childrearing below in §5.1.

Nearly all of the remaining 43% of households (38 p.p.) are either single parents raising children or
couples raising children (we coded as couples households containing (a) married couples, (b) couples in
registered partnership and (c) couples in consensual union). In practice therefore, intergenerational
transfers within families in Europe are largely limited to nuclear households consisting exclusively of
co-residing parents and children. In almost all households where intergenerational resource transfers
can be given, they are given by parents rather than grandparents or other kin.

4.2. The general logic of transfer conversion: why parents pay more (everywhere)
Precisely because unpaid household labour and private market goods transfers have been hitherto much
less accounted for, we expect that adding estimates of these two types of private transfers to estimates of
public transfers will reveal significant asymmetries in statistical visibility of the overall resources package
contributed by respectively parents and non-parents. Shining a wider light does not merely complete the
picture; it may substantially change it. The virtual disappearance of three-generational households in
European societies, combined with the unavoidable prime role of parental transfers, leads us to expect a
further, hitherto hidden, regularity. When private transfers of market goods and services bought for
cash and of unpaid household labour are included in addition to public transfers, the parental resource
contributions over non-parental resource contributions ratio P/nP will significantly increase to exceed
unity everywhere (the asymmetric visibility hypothesis). While many socio-economic and institutional
factors may contribute to explaining variation in P/nP, we expect this ratio to be consistently above
unity widely across different demographic, policy, gender relations and labour market constellations.

This is precisely because, in reality, it is parents alone who co-reside with minor children (the
predominance of two-generational households today), and it is parents who are primarily responsible
for childrearing (asymmetric socializability), one way or the other (the logic of transfer conversion).
Simply put, non-parents nearly exclusively live either alone or in couples without co-resident minors.
Hence they predominantly use just one channel (government) to make intergenerational contributions
(though couples of course use the other two channels to make transfers among themselves). By contrast,
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since parents use all three channels to make intergenerational transfers, transfer conversion can occur
only among them.

To illustrate the transfer conversion logic at the micro level, imagine a mother who stays at home to
raise her children herself. She gives time transfers (unpaid household labour) directly to her children. If,
alternatively, she takes up paid labour and hires home care help, her market income and her public
transfer contributions will increase and her original time transfer will be transformed into a money
transfer between her and her child through an intermediary: a market transaction between her and
the hired carer. Thus the size of the overall transfer package may be less affected than its composition.
If, in a third scenario, the mother works and sends her children to public daycare or kindergarten, her
market income as well as her public transfers will again increase while her time transfers decrease.
The original at-home time transfer will now be transformed into a parental public transfer to finance
services, the recipient of which will be the children, not the parents. Again, the overall package may
be largely unaffected, even though its composition changes significantly.

Clearly, policy models can affect the relative importance of the family, markets and the state in how
the intergenerational resource transfer systems operate across countries. Public childcare, parental leave,
family allowances, job-related benefits such as shorter working hours and care leave rights, and other
work–family policies allow societies to modify the way parents, especially mothers, can combine work
and family life (e.g. [68–71]). Since both men and women aspire today to combine careers with family
lives, policies helping them to do so are almost certainly welfare-enhancing. Family-friendly policy
bundles help parents (especially mothers) by reconciling work with family life and they help mothers
by increasing their economic independence and bargaining power (though, paradoxically, they may
simultaneously lower mothers’ occupational and earnings attainments; see [72–74]). In so doing,
family-friendly policy bundles may help to build new social foundations for a ‘return of the family’ in
post-industrial economies [75–77].

Yet such family-friendly policy bundles need not imply substantially lower total transfer contributions
by parents—evenmothers—andmay not be best conceptualized as net extra resources received by parents.
The logic of transfer conversion implies that parents are likely to largely pay themselves for these welfare-
enhancing policies through higher net tax and social security contributions. A parent taking up paid work
and using public child care reduces his or her time transfers and pays more net taxes. On balance, extra
revenues for governments may well exceed the cost of providing public child care [78]. We therefore
expect P/nP to be well above unity even in the most family-friendly and gender-egalitarian welfare
states, where (some) gender gaps and mother/non-mother gaps in overall resource contributions will
be smaller as more mothers work and single-parent poverty is lower. More generally, while cross-
country variation in institutions, demography, policy and gender norms likely determines the relative
importance of the three types of transfers parents provide across Europe, such variation is less likely to
drive the overall size of the full transfer package parents provide. The logic of transfer conversion thus
leads us to expect that cross-country variation in the overall resource contributions package of parents
(P) will be smaller than cross-country variation in the three types of transfer components (public
transfers, market goods and services, and unpaid household labour).
5. Definitions, data and methods
5.1. Childrearing: definitions
As our focus is on the transfer costs of childrearing, we apply definitions that concentrate on dependence
and transfers in terms of material resources: public transfers, money transfers (including commodities
and services purchased in the market), and time transfers. We mainly use the European Union
Statistics on Income and Living Conditions (EU-SILC) [79], harmonized European Household Budget
Surveys (HBS) [80], the Harmonized European Time Use Survey (HETUS) [81] (on which more
below), and for health-related data, the European Health Interview Survey (EHIS) [82]. None of these
datasets contains information on the total number of children a person has. Instead, we exploit the
data available on cohabiting persons.

This cohabitation-based definition of parenthood does not separate real-life parents from real-life
childless people. Rather, it separates parents (biological or otherwise) who currently cohabit with their
children from anyone else. Many parents in the everyday use of the term are not considered parents
here. A biological parent is coded as a non-parent if he/she moved out of the house due to separation
or divorce or if his/her children moved out. This makes non-parents in our calculations significantly
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more numerous and, as a group,more heterogeneous. Another feature of cohabitation-based parenthood is
that it is age-variant in two ways. Real-life parenthood changes with age as children are born sequentially,
but it usually remains unchanged after the number of children peaks. By contrast, coresidence-based
parenthood is reversible, for instance, when real-life parents separate/divorce or when their children
reach adulthood and move out. Just around the age when Europeans reach old age in the sense of
becoming net resource-dependent again, the cell frequency of parents cohabiting with their children
drops significantly in survey samples: beyond this age, there are hardly any parents left by the
cohabitation-based definition. This limits the comparison of parents and non-parents to their working
age. It also makes the comparison of real-life social groups, such as large families of low socio-economic
status with three or more children and high-earning families with one or two children, more difficult.
However, it does allow a near-complete and almost unhindered analysis of the transfer cost of
childrearing because, as we show below, parental and non-parental transfers can be separated with a
high degree of certainty using the cohabitation-based definition of parenthood.

As noted, we define a ‘parent’ as a person who co-resides with at least one of his/her children, and a
‘child’ as someonewho co-resideswith at least one of his/her parents. The latter definition is qualifiedwith
the following further specifications. First, grandparents living with their grown-up children and
grandchildren are treated as parents (see electronic supplementary material, S2 appendix §S2.1).
Second, everyone below age 13, even those not co-residing with a parent, is also considered a child.
Third, if someone is both parent and child in a three-generational household, we consider him/her a
parent but not a child. Finally, a non-parent is a person who is 13 years old or older and does
not cohabit with any of his/her children (either because he/she has no children or because they do not
co-reside with him/her).

5.2. Age profiles
The surveys used in this article allow a cross-sectional comparison of the transfer package of the average
parent to that of the average non-parent. However, we also want to compare the accumulating transfer
stocks over the life-course by parenthood status, not just the transfer flows of the reference year. For that
purpose, we first need to go beyond the cross-sectional averages and draw the cross-sectional age profiles
of parental and non-parental transfers.

Cross-sectional age profiles are frequently used to construct stylized lifecourses by assuming that
current age-specific characteristics in higher ages will apply to the current young when they grow
older. For instance, a current 20-year-old is assumed to have the same characteristics 20 years from
now as a current 40-year-old, and so on. Some key indicators of social sciences are based on such
stylized lifecourses, such as the total fertility rate, an indicator of assumed lifetime fertility derived
from period age-specific fertilities; or the period life expectancy at birth, which would be the average
length of life of the newborn cohort should they go through the current period age-specific mortality
patterns over their life-course. A special case of this period-to-longitudinal methodology is applied to
assess the value of stocks accumulating over time. For instance, the cross-sectional age profile of
savings can be used to approximate the accumulating wealth [83,84].

The period-to-longitudinal (and, within it, flows-to-stock) methodology represents a stylized future
scenario to assess what would happen if the age profiles remained unchanged. It has a solid
analytical value but is not designed to accurately forecast the future. The conditions under which the
cross-sectional distribution properly represents the life-course distribution are restrictive. The lifetime
patterns of the currently young can significantly deviate from what today’s period age profiles
describe. In addition, the choice of the parameters used to calculate present values, such as the
growth and discount rates, strongly affect the outcome. However, the ratio between two stocks
estimated the same way is essentially stable because the effects of parameter change mostly cancel out
by dividing one present value by the other. So the usual qualifications to the applicability of the
flows-to-stock methodology do not perceptibly affect our calculations (we will return to this issue below).

While drawing the age profiles of transfers, we generally follow the methodological standards of
National Transfer Accounts, a recent development in national accounting specifically designed to
capture age-related economic and social issues in a comprehensive and consistent way [85–88].

5.3. Public transfers
We construct age profiles for public transfers, private money transfers and private time transfers. The first
type, public transfers, includes all taxes, social contributions, and other forms of public revenues
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collected, and all cash benefits, in-kind services and public goods paid for by what public statistics call
the general government: the central government (at both levels in countries having a federal structure),
local governments, social security funds and other public funds. Based on household survey information,
we distribute the aggregates by age, covering the entire population, including those who do not pay a
particular form of tax or receive a particular form of benefit or service. The survey-estimated age
profiles are adjusted to SNA and the corresponding NTA aggregates, ensuring that the entire public
sector and the entire population are covered. Our reference year is 2010.

Tables 1 and 2 summarize the key methodological decisions about the construction of age profiles
of public expenditures and taxes and contributions. The tables specify the SNA aggregates the
age profiles are adjusted to, the functions of public spending, the sources of the aggregate data,
the level of reporting data in the surveys (individual or household), the incidence assumptions
and the sources of the microdata. Electronic supplementary material, S1 appendix §§S1.2 and S1.3,
provide further details.

5.4. Familial ’money’ transfers: market goods and services
Disposable income is further redistributed within households (when, for instance, parents spend
their earnings on goods and services for their dependent children) and between households (when
pensioners support their adult children). This tertiary redistribution, however, is not included in
standard national accounts or government statistics. As an important novelty, NTA models private
money transfers, the redistribution of financial resources and commodities bought in the market within
and between households, making it more suitable for analysing intergenerational transfers than
previous data structures. Money transfers include, for instance, the food and clothes consumed by
children as paid for by their parents or the utilities and other ‘household public goods’ consumed
by all household members, including those who do not contribute to them. Intra-household money
transfers typically do not change hands as a particular act of giving and receiving; in fact, they are
typically not even identified as ‘transfers’ in the everyday meaning of the term. Parents who buy food
for their children perceive it as a cost but would not usually call this a transfer in a questionnaire.

Such intra-household money transfers cannot be directly observed but have to be modelled. Providers
of such transfers are household members whose individual resources (net income from labour and public
cash transfers received) exceed the amount they consume. Beneficiaries are the other way around.
Separately, both providers and beneficiaries can be identified straightforwardly. However, they cannot
necessarily be assigned together to specific transfers (such as electricity used by a member and its bill
paid by others).

Household members who have a deficit (consume more than their resources would allow) receive
transfers from members who have a surplus. A set of sharing rules covering potential instances of
household-level deficits/surpluses define the process and outcome of intra-household redistribution.
Surplus members transfer the same share of their excess resources: the procedure sets a household-
specific ‘transfer rate’ (sometimes called a ‘family tax rate’) specified by the rate of household-level
aggregate deficits and surpluses and applied to the individual surpluses. The household head acts as
one of the household members, but he/she also collects the outstanding surpluses/deficits and saves
them (outstanding surpluses) or finances them from asset-based revenues or dissaving (outstanding
deficits). It is also the household head who redistributes as transfers the individual shares of the
imputed rent emanating from the ownership of owner-occupied houses. The age profiles of resources
and uses are adjusted so that the population-weighted aggregates match the aggregates of national
accounts. This way, the resulting age profile of intra-household transfers is consistent with the SNA.
This guarantees that the calculation covers the entire economy and the entire population.

Not all familial transfers take place within households, but the relative importance of inter-household
transfers dwarfs in comparison with intra-household transfers. Redistribution through public channels
mobilizes 46% of net national income in our 12-country sample. Familial transfers represent another
24% of net national income and are nearly exclusively exchanged within the household (23%). Since
neither income nor consumption surveys include information about the providers or recipients of
inter-household transfers, they cannot be included in the calculations. Excluding them affects the
results in a conservative way. Inter-household transfers are predominantly provided by separated/
divorced biological parents or grandparents. If such transfers were included, the parental transfer
packages we estimate below would be even larger. Note also that the source of a familial transfer can
be a public transfer. For example, unemployed parents use their benefits to support their children.
However, such a transaction represents an offsetting effect. The public benefit received diminishes the
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net transfer burden of the parent, but transferring the resources further to other family members cancels
out this decrease.

Our analysis is limited to income flows and does not cover wealth transfers. Lee et al. [89] present NTA-
based wealth accounts, but their conceptual framework cannot be extended to cover parenthood status as
defined here. The cohabitation-based definition of parenthood is sufficient to capture current flows since it
excludes only a tiny fragment (about 5%) of private transfers exchanged between households. However,
a significant part of wealth transfers changes hands between non-cohabiting people.

5.5. Familial time transfers: unpaid household labour
While NTA shines a wider light on intergenerational resource transfers by extending the statistically
visible world from public transfers to private money transfers, it stays within the frontiers of the
national economy, as reported in SNA. The NTA contribution thus remains incomplete: NTA
rearranges SNA but does not consider what could be termed ‘time transfers’, the exchange of goods
produced and services provided by unpaid household labour. Time is the currency of life [50]. It is also
key to a more complete grasp of what generations do for each other [26]. There is a growing
understanding of the importance of, and the changing patterns in, the time devoted to family duties
and other household labour (for a review, see [90]). To shine a yet wider light on resource transfers
between generations, NTA needs to be further extended with National Time Transfer Accounts (NTTA).

The estimation is based on time-use surveys. As a first step, the time spent on unpaid production
activities is identified, and its age profile is drawn. Second, based on a set of assumptions specified in
electronic supplementary material, S1 appendix §S1.4, home production is assigned to its presumed
consumers. Third, the value of time spent in unpaid household labour is evaluated. Net time transfers
are calculated as the difference between the values of household labour consumed and provided. We
use HETUS data and adopt the procedure applied by [91]. Vargha et al. [91] published profiles of the
value of unpaid household labour and the consumption of its outcome by gender; we required
additional details by parenthood status. Unlike the data sources used to construct the age profiles of
public and private money transfers, HETUS data are not released as a micro-dataset but as a set of
multidimensional tables. These tables offer details about the time spent on an average day and allow
us to distinguish between altogether 20 distinct unpaid household labour activities, which were
grouped into two summary categories: childcare (including activities that can be performed only for
children) and housework (all other activities). The data source allowed crosstabulations of these
activities with basic demographic characteristics, such as gender and age, and some limited child-
related household information, such as the number of children of age 0 to 6, the number of children
of age 7–17, and the exact age of the youngest child. However, no information was available on
household size, the age of other household members, or familial relationships.

Another limitation of the dataset is that it does not allow for the estimation of the value of
supervisory time [40]. A parent has to stay home with small children who cannot legally be left alone.
Time diaries, the main tool of time use surveys, are not designed to directly capture supervision
although they can give an indication with the help of the location of the activity. However, the
HETUS tables cannot be used for such purposes. Anyway, supervision is not considered as a separate
activity in time use surveys. For instance, parents supervise their children even when they sleep at
night, yet this is not counted as a secondary work activity. However, when the parents sleep out and
have to hire a babysitter for the night, the replacement cost of child supervision can be significant.
This limitation of the estimation is partly, but only partly, counterweighted by the extra housework
households with young children perform precisely because the parents must spend more time at
home while supervising their children. All in all, the non-inclusion of supervisory time distorts our
results in a conservative way: if supervisory responsibilities were included, the P/nP ratio would be
higher than reported here.

Pricing unpaid household labour is difficult precisely because it is unpaid: there is no market
mechanism to evaluate it. Instead, we assigned the selected work activities to the wages of their closest
category by the International Standard Classification of Occupations. This method applies the wages of
the persons whose job is done (specialist replacement wage approach) instead of the wages of the
persons doing the household work (opportunity cost approach). This choice conservatively affects our
results since the opportunity cost approach typically assigns a higher value to household labour
(particularly tasks done by men) than the replacement wage approach. For the same reason, applying
economy-average wages to household labour (generalist replacement wage approach) would also result
in a higher P/nP ratio (for details, see electronic supplementary material, S2 appendix §S2.5).
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The resulting information set can be employed to construct production age profiles but gives no
sufficient ammunition for even the simplest model of the consumption of goods and services
provided by household labour. To extend our information base, we imputed the age by gender by
household-characteristic information set into the EU-SILC dataset and modelled the intra-household
distribution of the outcome of unpaid household labour based on its household rosters. Childcare was
assigned to children, and general housework was distributed equally among all household members.
In other words, we apply a per capita allocation rule for general housework, as there are no intuitively
more plausible alternative rules. Take a typical example of unpaid household labour—house cleaning.
In theory, we could have tried to distribute the value of time spent cleaning among household
members by the size of their respective rooms, the frequency of their use of common rooms, and so
on. Needless to say, with current data this would require heroic assumptions. Instead, the per capita
allocation rule is a simple, intuively plausible solution.
 os

R.Soc.Open
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6. Baseline empirical analysis
6.1. Cross-sectional analysis: overall age profiles and age profiles by parenthood status
Figure 1 shows the age profiles of public, familial money and familial time transfers in net terms
(transfers received less transfers provided). They condense information of our 12 European countries.
As the aggregation requires re-scaling of the national age profiles, following NTA standards, we use
the average market labour income of 30- to 49-year-olds (irrespective of parenthood status and
including those who do not work), as presented on the vertical axis of figure 1. The horizontal axes
represent ages in cross-section.

The public transfer curve (figure 1a) marks three separate age groups. Children and older adults are
net beneficiaries; working-age adults are net contributors. This stands in sharp contrast with familial
money transfers (figure 1b) and time transfers (figure 1c). Here, children are net beneficiaries and
working-age adults net providers, but the balance for older adults converges to zero. In effect, older
age-groups are absent from the intergenerational familial transfer mechanism. Grandparents do not
typically live with the families of their adult children in contemporary Europe—and familial transfers
are overwhelmingly exchanged within households. Inter-household transfers make up just 5% of the
total, both among money and time transfers.

Figure 2 replicates figure 1 but is limited to working-age and splits the profiles by parenthood status.
The NTA methodology allows a data-driven sectionalization of the life cycle. Since the focus of this study
is transfers, we use the net transfer curves to separate age groups (children, working-age people, older
people) by their status in transfer provision. Accordingly, people become net transfer providers, all
three types of transfers combined, at age 25 and remain in this position until age 61 in the 12-country
sample. In other words, ‘resource-dependent childhood’ lasts twenty-five years on average in Europe:
this is how long it takes for taxpayers and parents to jointly turn a newborn infant into a net
‘resource-productive adult’. Cross-country variation is small: entry age into productive adulthood is
24–25 in all countries except Bulgaria (26) and Spain (27), exit age is 61–62 except in Poland (58), the
UK (63) and Sweden (64).

Parents and non-parents do not differ much in terms of their net contributions to public transfers
(figure 2a). Non-parents pay higher net taxes than parents in more year-groups, and when they do,
the gap between the two curves is somewhat larger than when parents take over at age 46. Yet, the
overall disparities are not particularly wide. On the whole, non-parents pay more in net taxes than
parents do. The real difference comes in familial transfers. Non-parents barely appear to contribute
any such transfers either in money or in time, in net terms. Non-parents living in childless households
do not provide such transfers. Non-parents cohabiting with children do, but they make up less than
3% of the non-parent population. Of course, many childless working-age people also provide valuable
upward familial support [42], just like many childless elderly people provide valuable downward
contributions. But on aggregate, and as far as data availability allows, net familial transfers are
provided overwhelmingly, almost exclusively, by parents. Parental money transfers are roughly similar
in size to public transfers; parental time transfers are even larger. Consequently, the overall transfer
package of parents is significantly larger than that of non-parents. There is a strong class and status
gradient to the private resources spent rearing children [27,92,93]. In electronic supplementary
material, S4 appendix, we therefore further explored per capita age profiles of transfers by education
status (below high school, high school graduate, above high school).
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6.2. Flows-to-stock analysis: the working-lifetime transfer cost of rearing children
Applying the flows-to-stock procedure discussed above, we now use the period age profiles presented in
figure 2 as stylized working-lifecourses for parents and non-parents in table 3. The profiles are adjusted
with parameter values for economic growth (1.5% annually), mortality (Eurostat demo_mlifetable_px
table), and a discount rate (5%). We calculate the present values of the expected future net transfers
by type (familial time, familial money and public). We express them in terms of the yearly labour
income of people between the ages of 30 and 49. Accordingly, the denominator refers to an indicator
of the market economy, whereas the numerators include items from both the market economy and the
realm of unpaid labour. We call the resulting parent/non-parent ratio (P/nP) the transfer cost of
childrearing. In electronic supplementary material, S2 appendix §S2.6, we present the results based on
alternative parameter settings.

The likely reasons for the cross-country differences in table 3 are multiple. They include, for instance,
social policy model traits such as welfare state size, degrees of decommodification and familialism
(e.g. [75,77]), levels of economic development, the size and gender composition of the service economy
(e.g. [76,94]), wage structure, and the relative importance of the self-subsistence economy. While the
number of observations is too small to allow rigorous statistical assessment of the independent effects of
various explanatory variables, descriptively, two general messages stand out. They are contained in
table 3’s summary bottom row showing population-weighted European averages and are replicated
in every country in the sample.

First, in the public realm, parents everywhere contribute fewer transfers than non-parents over the
course of their productive lives: about 4.7 years of prime-age earnings (column 9), compared to 6.4
years for non-parents (column 4). This amounts to about 73% of what non-parents contribute (column
11), ranging from 52% in the UK to sample-highest values of 84% in Sweden, 87–89% in Finland,
Belgium and Spain, and 99% in Lithuania. Second, in the family realm, parents, and only parents,
everywhere provide in addition a still larger amount of private transfers of money and time. Non-
parents barely contribute any familial transfers (0.2 years of prime-age earnings; column 3). But
parents contribute total familial transfers that are everywhere significantly larger than their public
transfers, typically even two to three times larger: on average, 12.8 years of prime-age earnings
(column 8). Descriptively, the total familial contributions by parents range from 8.0 years in Latvia to
12.7–13.1 years in Germany, France, Belgium, and the UK, 13.6 years in Sweden, 14.1 years in Poland,
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and 14.4 years in Finland. Comparing columns 6 and 7, parental time transfers (7.9 years of prime-age
earnings) are on average 1.6 times larger than parental money transfers (4.9 years).

Analytically, table 3 reveals a significant asymmetry in statistical visibility. Nearly all non-parental
transfers (98%; column 4/column 5) are statistically visible, ranging from 88 to 89% in Belgium, Latvia
and Lithuania to 100% in Germany and France. By contrast, only just over one-quarter of parental
transfers are statistically visible (column 9/column 10) ranging from 21% in the UK to 39–40% in
Lithuania and Latvia. Second, there are significant asymmetries in the sheer sizes of the working-
lifetime resource transfers to the intergenerational transfer system: those made by parents are about 2.66
times higher than those by non-parents. Descriptively, P/nP ranges from 1.59 in Latvia to 2.61 in
Germany, 2.85 in France, 2.95 in Spain, 2.99 in Sweden and 3.17 in Finland. These baseline findings
complement studies employing different methods showing that parents have fewer material and time
resources than socio-economically comparable non-parents (e.g. [22,24,28,36,37]). But the magnitude of
parental contributions, when revealed by including the family realm with NTA and NTTA methods, is
much higher here.

Shining awider light, stepwise, on the relative contributions of parents, beyondmerely completing the
asymmetries picture, substantially changes it. The P/nP ratio flips around, from 0.73 on average for public
transfers alone (column 11) to 1.49 for public and private money transfers combined ((column 7 + column
9)/(column2 + column 4)), to 2.66 for all three transfer types combined (column 12). In line with the
asymmetric visibility logic, columns 11 and 12 show that P/nP significantly increases to exceed unity
everywhere in our sample. In line with the transfer conversion logic, the coefficient of variance of the
absolute values of the overall parental transfer package P in column 10 (0.10) is smaller than that of
each of its three subcomponents in columns 6, 7 and 9: time transfers (0.31), money transfers (0.12) and
public transfers (0.15). Note also that the same structure of cross-country variance also holds, more
strongly, separately for fathers (0.09 versus 0.13, 0.25 and 0.69) and mothers (0.24 versus 0.50, 2.52
and 0.28).

The results reported in table 3 could, in theory, still reflect the economic contributions of unobserved
differences between parents and non-parents. But it is robust with regard to the parameters of the flows-
to-stock exercise. As electronic supplementary material, S2 appendix §S2.6 shows, lower discount rates
and higher economic growth do not affect the patterns described above and change P/nP ratios only
marginally. Since we do not directly use the result of the flows-to-stock exercise but compare the
outcomes of two such procedures (for parents and non-parents), our conclusions are less vulnerable
to the usual risks of estimating stocks from flows. Electronic supplementary material, S5 appendix,
therefore further distinguishes between parents with only one and with two or more children. With
the exception of Latvia, the difference between single-child parents and multiple-child parents mirrors
the baseline difference between non-parents and (all) parents above: single-child parents pay more in
public transfers than multiple-child parents, but they contribute less in both private money and
private time transfers. Electronic supplementary material, S2 appendix §S2.6, also shows how changes
in the cross-sectional age profile would affect the results. Specifically, we quantify the effect of
changing parenthood density (equivalent to changing cohort-specific fertility) and find that the results
reported here are conservative: in countries where cohort-specific fertilities have changed more, the P/
nP ratio is actually smaller.
7. Child-rearing as a highly taxed activity?
The baseline findings in table 3 raise the question of whether European societies may implicitly ‘tax’ their
own reproduction very heavily. Going one step further in the empirical analysis, table 4 therefore
estimates the metaphorical tax rates that are implicitly imposed on parents across Europe. It calculates
the difference (rather than the ratio) of the same three transfer type stocks of parents minus that of
non-parents over the working life, but now relative to the present value of net consumption over the
working life. This exercise allows us to calculate net parental transfer contributions in terms of the net
amounts spent on consumption, just like value-added taxes and excise taxes (the two typical forms of
taxes on consumption in Europe) are calculated. We follow the same steps as made above, using NTA
to draw (net-of-taxes) consumption age profiles. To estimate a consumption stock (the present value
of consumption over the working life), we use the same procedure and, in the base case, the same
parameters as above. We present results generated by alternative parameter settings in electronic
supplementary material, S6 appendix. For comparison, column 1 shows that average VAT rates in our
12 country sample, calculated by taking into account the relative weight of commodities charged with



Table 4. Estimated implicit taxes on childrearing. Source: authors’ calculation. VAT rates: [95]. Prime-age earnings: average labour
income of the 30- to 49-year-old age group. Reported EU12 averages are population-weighted.

(1) (2) (3) (4) (5) (6)

average VAT
rate, 2011

present value of net
consumption over the working
life, in years of prime-age
labour income

working-lifetime

public
familial
money

public +
familial money time

transfers as % of working-lifetime net consumption

Belgium 11 8.2 −10 51 40 97

Bulgaria 15 12.7 −15 45 30 39

Germany 15 9.4 −22 45 24 90

Estonia 12 9.2 −23 53 31 60

Spain 9 10.9 −5 43 38 64

Finland 10 9.3 −9 59 50 96

France 18 8.7 −20 58 38 89

Lithuania 17 13.5 −1 41 40 29

Latvia 12 11.8 −17 36 18 24

Poland 8 10.3 −24 41 17 91

Sweden 13 7.5 −13 67 55 109

UK 9 12.4 −27 47 21 58

EU12 12 10.2 −17 48 31 77
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different VAT rates, were 12% on average in 2011, ranging from 8 to 9% in Spain, Poland and the UK to
17–18% in Lithuania and France. Column 2 presents the denominator of our parental tax estimation
exercise: working-lifetime net consumption. On average, aggregate net consumption over the working
life is equivalent to 10.2 years of prime-age labour income in the sample, with relatively lower values
in Nordic and Continental countries and somewhat higher values in the UK and southern and east-
central European countries except Estonia.

Columns 3–6 then estimate the implicit tax rates on rearing children, albeit without separating
the investment and consumption components of parental inputs. We do so by relating the excess
contributions by parents (net of those by non-parents) for the three types of resource transfers (the
numerator) to the consumption estimates of column 2 (the denominator). Column 3 reconfirms that
the excess parental contributions of public transfers are negative everywhere. Parents pay fewer public
transfers than non-parents, on average by an amount equivalent to 17% of working-lifetime
consumption, ranging from 1% less in Lithuania to 27% less in the UK. But column 4 adds that
parents contribute many more private ‘money’ transfers than non-parents (market goods and
services), on average about 48% of working-lifetime consumption, ranging from 36 to 41% more in
Latvia, Lithuania and Poland to 67% more in Sweden.

These two transfer types are part of the national economy and do not belong to the realm of unpaid
household labour. Together, public transfers and familial money transfers by parents above those by non-
parents amount to almost one-third of working-life consumption on average. In other words, if the
average European parent in our sample, hypothetically, suddenly became a non-parent, they would be
able to consume 31% more in goods and services, ranging from 17% in Poland to 50% in Finland and
55% in Sweden. The implicit (metaphorical) tax rate on these two types of childrearing transfers is
high by an objective yardstick. Comparing columns 5 and 1 shows that the 31% average tax rate on
parental excess transfers of public and familial money resources alone (excluding time transfers)
amounts to more than two-and-a-half times the average VAT rates in place across Europe in 2011.

We next enter the realm of unpaid household labour. Column 6 in table 4 shows private time
transfers as a percentage of net working-lifetime consumption. The excess net contributions by
parents in this realm amounts to 77% of working-lifetime consumption on average, ranging from 24
to 29% in Latvia and Lithuania to 96–97% in Finland and Belgium and 109% in Sweden. This can be
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interpreted metaphorically as a tax on the time spent in rearing children. While it is expressed in terms of
consumption in column 6, the currency is different here. In the realm of unpaid household labour, lower
transfer burdens translate into alternative forms of time use. The alternative is not more consumption of
goods and services produced by unpaid household labour, but rather less production of unpaid
household labour and instead more leisure and more paid work. In other words, if the average
European parent became, hypothetically, a non-parent, they would suddenly, by sheer virtue of being
a non-parent, be able to spend much more time in leisure and in paid work. Comparing columns 6
and 1 shows that the average 77% tax rate on parental time is very large by the yardstick of real-
world consumption taxes: it is more than six times higher than the average VAT rate applied across
Europe.
rnal/rsos
R.Soc.Open

Sci.10:230759
8. A Nordic paradox? ’Family friendly’ welfare societies help mothers
work, but do not diminish the implicit tax on child-rearing

Table 3 indicates that parents in the two Nordic societies in our sample contribute relatively more, not
fewer, overall resources to the intergenerational transfer systems than parents in other European
societies. Table 4 further corroborates this finding. The implicit taxes on parental public and money
transfers and on time transfers are highest again in Sweden (55% and 109%) and Finland (50% and
96%). This may seem counterintuitive. Nordic Europe’s policy models, after all, are famously family
friendly, with extensive subsidized childcare facilities with internationally high coverage and low
child/carer ratios, and comparatively extensive parental leaves, family allowances, and other social
policies to support parents and improve their work–family balance [7,69,75–77]. But as hypothesized
in §4.2, the family friendliness of a welfare state does not necessarily imply a reduction of the overall
transfer contributions of its parents. Nordic welfare states clearly help parents, especially mothers,
through long and generous maternal and parental leave policies to rear their youngest children at
home. Thereafter they help them, through generous childcare policies, to go back to paid employment
often in relatively well-paid jobs in the large and female-dominated public service sector [74]. This is
turn boosts mothers’ market incomes and the welfare state’s tax base [69,76,77]. Nordic family
friendly policies also reduce poverty rates among families with children, gender inequality especially
among low earners [74] and long-run father–mother income gaps [29], though they may also reduce
mothers’ access to high-earning positions and occupations [72,73].

The Nordic welfare states, which also impose high levels of labour income taxes and social security
contributions, may not significantly reduce the overall transfer contributions of mothers, but they are
likely to make their lives considerably easier. In other words, the help provided by family friendly
policy models such as in Nordic Europe is real—but it is not a gift. The general logic of transfer
conversion applies here too (§4.2). Nordic welfare states defamilialize mothers and help them fulfil
their joint family and career ambitions [75,76]. In so doing, they give a larger degree of freedom to
women. But rather than reducing Nordic mothers’ resource transfers as child-rearers, these welfare
states offer a more extensive alternative public transfer channel.

This also points to the wider role of service sector wages in the estimation of parental and non-
parental transfer contributions. Baumol’s cost disease [96] (the disproportionate rise in relative service
prices as service sector productivity tends to lag behind manufacturing) may not characterize all
services. But it is likely to apply to the inherently labour-intensive care services most relevant to
parents [11,75,97]. Comparatively high caring sector wages play a double role here. Higher gross
caring sector wages are, first, a direct tax burden, for instance in the form of daycarers’, kindergarten
teachers’ and school teachers’ wages. But second, they are also used in our valuation method as
replacement wages for pricing at-home parental time. To the extent that it is mainly mothers who
benefit from caring sector employment, high caring sector wages are thus likely to simultaneously
increase the familial time contributions of at-home mothers (thereby increasing the mother/non-
mother gap in unpaid household labour) and to increase the public transfer contributions of
employed mothers (thereby decreasing the mother/non-mother gap in public transfers).

This means that comparatively more service-intensive welfare states, such as in Nordic Europe, are
likely to be more expensive in terms of both the direct cost of childcare (carers’ wages) and its
replacement cost, leading to higher P/nP ratios. The Nordic ‘solidaristic wage bargaining’ model, in
which ’alliances of ends against the middle’ managed to boost growth and employment while
reducing pretax wage differentials, leads to more compressed wage distributions and thus to higher
levels of low-end caring sector wages [98,99]. In other words, by valuing unpaid family alternatives to
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Figure 3. The relative cost of fatherhood: combined transfer packages of men by parenthood status and age. Source: authors’
calculation.
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Figure 4. The relative cost of motherhood: combined transfer packages of women by parenthood status and age. Source: authors’
calculation.
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paid work more, we accurately capture the fact that Nordic societies tend to value paid care work more.
After all, compared to, say, French or German parents, Nordic parents really do need to pay more if they
want to replace their own child care with either public or private carers’ wages.
9. Parenthood—or motherhood?
Parents, not states (taxpayers), bear the lion’s share of the cost of rearing children. Adda et al. [22]
decompose the life cycle career cost of children into loss of skills during career interruptions, lost
earning opportunities, and selection into more child-friendly occupations. But there is an important
further gender component to this. As a result of evolved cultural norms and asymmetric power
dynamics in gender bargaining at the micro and macro level, all three factors above may affect mothers
more strongly than fathers [10,12,29,33,35,68,100,101]. It is conceivable that parent/non-parent
differences, as analysed above, may in fact prove to be a gender imbalance. To explore these questions,
we further split parents into mothers and fathers and non-parents into non-mothers and non-fathers.
Figure 3 shows the cross-sectional age profiles of, respectively, public, familial money and familial time
transfers in net terms (transfers received less transfers provided) separately for fathers and non-fathers
on average for our 12-country sample. Figure 4 does the same for mothers and non-mothers.

Figure 3 shows that fathers contribute somewhat more public transfers, and they do so at higher ages
than non-fathers. But the real father/non-father differences appear in transfers in the family realm, which
are less observable in public statistics and are largely unrecognized by eligibility rules of public
healthcare or pension systems: time transfers and, especially, money transfers. Non-fathers are on
average even net beneficiaries of time transfers in all working-age groups, by an amount that almost
mirrors their net donation of money transfers. Hence non-fathers’ intra-household familial transfers
are practically zero at all working ages. By contrast, fathers pay significant money transfers that



Table 5. Transfer stocks of parents and non-parents generated over the working life in terms of years of prime-age earnings by
gender for three types of resource transfers (public, private money, private time), 12 European countries in 2010. Source:
authors’ calculation.

parental status

parent non-parent total

public

women −1.9 −4.8 −2.9
men −8.4 −7.4 −8.2
total −4.8 −6.2 −5.4

money

women −1.2 1.4 0.2

men −11.2 −1.2 −6.7
total −5.0 0.1 −3.1

time

women −11.6 −1.2 −7.6
men −2.7 1.0 −0.8
total −7.9 0.0 −4.4
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support the consumption of both mothers and children. Fathers also contribute net time transfers while
their children are small, but they subsequently become minor net beneficiaries after age 52.

Figure 4 shows that the composition of the packages of mothers and non-mothers is different from those
of fathers and non-fathers. While fathers contribute more public transfers than non-fathers, mothers
contribute fewer public transfers than non-mothers. By contrast, mothers’ private transfers are significantly
larger. Non-mothers contribute minor time transfers but are net recipients of money transfers, making
their net resource contribution almost exclusively public at all working ages. By contrast, mothers’
contributions are mostly in the less visible family realm and, within it, overwhelmingly in terms of time.
The high overall contributions by parents relative to non-parents in figure 2 and table 3 are shown here
not to be just higher contributions by mothers. The cross-gender differences respond more strongly to
changes in the assumptions than the difference between parents and non-parents do. For instance, if we
applied a single average wage for the economy in the monetary valuation of unpaid labour (instead of
the multiple activity-specific wages we have used), the mother/father gap would diminish or even
disappear. But for the same reason, the P/nP ratio would grow even larger than reported above.
Electronic supplementary material, S2 appendix §S2.5, gives more details about the robustness of our
estimates of time transfers. While there are many more women than men who are co-residing parents, the
gap between mothers and non-mothers is not larger than the gap between fathers and non-fathers.
Applying a similar flows-to-stock procedure as above, we now use the period age profiles presented in
figures 3 and 4 as stylized working-lifecourses by parenthood status and gender.

Table 5 presents the population-weighted averages of the 12-country sample of the various transfers
for fathers and non-fathers, and mothers and non-mothers. The marginals are weighted averages by
gender and parenthood status. A number of key observations stand out. Fathers and mothers both
contribute much more than respectively non-fathers and non-mothers. The working-lifetime transfer
burden of fathers is larger than that of non-fathers in each transfer category. The father/non-father
gap is larger by a small margin in public transfers (one year of prime-age labour income) and by a
larger margin in time transfers (3.7 years). But there is a huge father/non-father gap of ten years
(11.2–1.2) in familial money transfers. The working lifetime transfers picture is different for mothers
and non-mothers. Non-mothers provide more public transfers than mothers by about 2.9 (4.8–1.9)
years of prime-age labour income, but this is almost fully compensated (2.6 years) by money transfers,
which mothers contribute more than non-mothers. The real difference (10.4 years) between mothers
and non-mothers lies in their provision of time transfers.

Looking at familial transfers of money and time devoted to unpaid household labour first, a striking
feature is how little the aggregates for mothers and fathers differ. What sharply distinguishes fathers and
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mothers in the family realm is not their overall familial transfer contributions but their composition:
fathers mainly contribute market goods and services, mothers mainly contribute unpaid household
labour. Sociological work has delved deeper into the contextual causes for such a gendered division
of labour (e.g. [70,90,102]). Our analysis further shows why valuing unpaid household labour by
extending NTA-based calculations with an NTTA exercise is essential to more fully reveal the extent
of mothers’ contributions. At the same time, the NTA methodology does justice to parents of both
genders. Measuring intrafamilial money transfers makes fathers’ contributions more completely
visible; incorporating the realm of unpaid labour does the same with mothers. A similar gender
pattern appears among non-parents. The family realms for non-fathers and non-mothers are nearly
perfect mirror images. In all age groups, and increasingly so by age, non-fathers provide more familial
transfers and non-mothers provide more time transfers. While this might appear to corroborate much-
debated specialization-by-gender theories [103], it should be added that gendered roles appear
increasingly unrelated to relative earnings potential [30,32].

Overall, gender status informs about the type of invisible transfers provided; parenthood status
informs about their magnitude (which in turn depends on how unpaid services are valued relative to
paid services). When we next also consider public transfers to eyeball the overall picture of all three
types of transfers combined, two observations stand out. First, fathers provide more total transfers
than mothers. Second, the gap between fathers and non-fathers is not strikingly different from the gap
between mothers and non-mothers. Current methods both of measuring and valuing paid and at-
home care work and of distributing consumption among household members may hide inequalities to
the detriment of women [12,104]. Yet our findings indicate that gender imbalances may not be, first
and foremost, about resource consumption or production. Instead, gender imbalances reflect deeper
asymmetries in property rights, eligibilities, and valuation of different types of societally valuable
contributions, and therefore, ultimately, in societal norms and power relations.

For a host of sociological and political economy reasons that provide stringent macro-institutional and
macro-structural constraints on individual-level preferences, women still record generally lower labour
market participation rates, total working hours, and hourly wages than men (e.g. [32,33]). Gender
inequalities in all three of these components of earning inequalities tend to increase after parenthood,
which suggests that unpaid care work plays a key role [30]. For instance, the long-run cost of
motherhood in earnings alone, while varying, is high everywhere: 21–26% in Scandinavian countries,
31–44% in Anglo-Saxon countries and 51–61% in German-speaking countries. By contrast, the long-run
cost of fatherhood is zero in Denmark, minor in Sweden and Anglo-Saxon countries, and even negative
in German-speaking countries [29]. The third component, lower wages, in part results from women’s
higher concentration in lower-paying occupations, often in caring work (e.g. [12,94,97,105]). Care sector
penalties and motherhood penalties, while ever-evolving and public policy supply-dependent, remain
deeply entrenched [29,31,32,34,101,106]. The work of carers, mostly mothers, in reproducing society
over time is both societally undervalued and imperfectly accounted for [10,12,25,39,44,45,68].

Better accounting, bymore comprehensively valuing all types of productivework,matters crucially not
just for equity reasons but also for the efficient allocation of human capabilities to different types of work.
Shining awider light onwhatworking-age adults contribute also inside the family indicates that the source
of father–mother inequity is not primarily in how much genders contribute but may instead reflect how
their respective contributions are valued. What fathers contribute is largely measured, societally valued,
and protected by contracts and property rights; what mothers contribute, especially at home, in rearing
the next generation largely is not [10,12]. This tilts intra-household power relations, even when anti-
discrimination laws are in place and the legal standing of genders is equal, including the right to inherit
or receive education [32,100,105]. As an accounting framework, NTA is not prepared to capture the
deeper nature of these gendered power imbalances. As noted, our replacement wage method used
the comparatively low market valuation of paid care work. Since it therefore attaches a comparatively
low value to at-home care work, it mainly undervalues the contributions, specifically, of mothers.
10. Conclusion and implications for policy and society: debunking the
‘stork theory’ of child-rearing

This study has measured the intergenerational transfer contributions by people co-residing with their
children relative to people either having no children or not co-residing with them, by going beyond
net public transfers to also factor in two types of statistically less visible transfers in the family realm:
of market goods (money) and unpaid household labour (time). Because of the irreplaceable primary
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role of parents in rearing minor children in a Europe of two-generational households, the resource
packages parents contribute to the intergenerational transfer system are quite radically different from
those of non-parents everywhere. Non-parents contribute almost exclusively to public transfers, more
so than parents. But parents, and only parents, provide in addition still larger, albeit less visible,
familial transfers: mothers mainly unpaid household labour, fathers mainly market goods.

Valuing not just public transfers but also these two types of private transfers has revealed significant
asymmetries in statistical visibility. Nearly all non-parental transfers are statistically visible, compared to
just over one-quarter of parental transfers. Shining a wider light, stepwise, on the relative contributions
of parents does not merely complete the asymmetries picture; it substantially changes it. The average
ratio of parental contributions to non-parental contributions flips around: from 0.73 for public transfers
only, to 1.49 for public and private money transfers, to 2.66 when we further add time transfers. The
invisibility of these private parental transfers indicates that welfare states implicitly freeride on the cost
of producing their own future taxbase—the next generation of taxpayers. As we showed, it takes on
average 25 years to rear a newborn infant into a net-resource productive adult in Europe. Yet to the
degree that current policies and accounting procedures do not take into account how the fiscal resources
the welfare state taps into were created in the first place, they implicitly adhere to an erroneous ‘stork
theory’ of how productive adults come about. Certainly, this observation does not imply any argument
against welfare states as effective channels for intergenerational resource transfers [5]. But it does call
into question current practices of redistribution. As long as welfare states, even famously family friendly
ones, ignore the full cost of rearing infants into productive adulthood, they invisibly redistribute from
parents to non-parents.

The 2.66 value also captures the sheer magnitude of the invisible transfer from parents to non-parents.
And the imputed ‘tax rates’ implicitly imposed thereby exclusively on childrearing are between two-and-
a-half and six times higher than the value-added tax rates de facto in place across Europe on consumer
goods such as food, clothes, electronics and furniture. Asymmetric resource contributions of these
magnitudes are not currently part of public policy debates. Whether and to what degree one believes
that public policies should compensate parents, it is important to better measure the distributional
impact of the status quo as this allows policy debates to be held on more complete terms. Our main
aim has been to empirically lay bare the magnitudes of, and the asymmetries in, the contributions of
parents relative to non-parents. Revealing their sheer size by more completely measuring the full
transfer package is a prerequisite for more accurately assessing whether societies deem the status quo
to be desirable or not.

Our findings thus raise important questions about the optimality of current distributions of the cost of
societal reproduction between parents and non-parents. Unless an opposite asymmetry in net benefits
appears in old age, the scale of these working-life asymmetries constitutes a large de facto redistribution
from parents to non-parents that is statistically largely hidden from view. To repeat, children are
undoubtedly also consumption ’private goods’ conferring utility or well-being benefits to their own parents.
The policy question regarding parental redistribution/compensation arises from the fact that children are,
additionally and significantly, also investment ’public goods’ to their parents’ generation, whose members
(including non-parents) will tomorrow depend on today’s children’s productive contributions.

Ours is a descriptive accounting analysis of the relative working-life cycle patterns of three types of
resource transfers contributed by parents and non-parents in Europe around 2010. This analysis has
limitations. For instance, we could not estimate the contributions of parental offspring over time,
though this has led us to err almost by definition on the conservative side in estimating the parents/
non-parents gap. Wolf et al. [41], who do estimate for parental descendants, find that the ratio of the
combined net present value of public taxes paid minus public benefits received by US parents and
their offspring exceeds that of non-parents (who have no offspring).

Second,we have not consideredparents’ indirect role in children’s potential future negative impact on the
environment, notably through net carbon emissions. As we have noted, children embody also a third
component: they are environmental ‘public bads’ to both their own and their parents’ generations. In
recent years, several authors have argued that parents are not just indirectly causally responsible but also
directly morally responsible for their offspring’s carbon emissions. Therefore, they claim, a desirable
approach to reduce carbon emissions is to penalize parents in some form for procreating [58–60]. Our
generational resource-contribution accounting method cannot measure these environmental externalities
but does help to reveal an important neglected element in these debates. Since children are indivisible, the
positive and negative externalities they produce are inseparable. In policy terms, this means that
penalizing parents for the environmental burden of their children, if this were deemed to be societally
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desirable, would seem to logically imply rewarding parents for the productive contributions of their children
(see electronic supplementary material, S3 appendix).

Here is where our approach points to a last implication for policy and society. This study has laid
bare the sheer scale of the asymmetric transfer contributions by parents. Let us note, in ending, a further
asymmetry in the way societies reward alternative forms of saving for late life [10,47,53]. The returns to
one form (private savings in personal financial assets) are privatized; those to another form (parental
investments in the productive capabilities of children) are largely socialized. After all, the scarce
resources which parents spent on children could have been put to alternative uses, such as increased
leisure or consumption or positive-return investments such as assets or savings accounts. Technically,
older persons’ public transfers could be conceived, in part or fully, as returns to their earlier investment
in rearing children [49,55,107–109]. But empirically, public policies (say, public pensions, health or long-
term care benefits) significantly taking into account such past parental investments cannot be observed
in contemporary societies. Everywhere, the societal returns of parental childrearing are, by and large,
shared with non-parents, concomitantly reducing the benefits available to parents. Larger contributions
and smaller rewards: this appears to add up to a double whammy on the plates of those who rear
children. Although it may be largely hidden from view, the full cost of reproducing society in
contemporary Europe seems unequally distributed and rather high.
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