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Abstract
This paper simulates the likely fiscal and employment effects of a vast public annual
investment programme of free universal high-quality early childhood education and
care (ECEC) services in the UK. It examines the extent to which it would pay for itself
fiscally for different scenarios of pay increases. Investing in high-quality universal ECEC
benefits all children by improving their life chances, especially for those living in lower
income families. It also generates larger employment effects than other more typical investment policies such as construction projects and fosters gender equality in
employment: not only it provides many high-quality jobs for women, it also allows
many mothers to improve their lifetime earnings prospects by freeing up their childcare constraints. This in turn has beneficial fiscal revenue effects for the government.
Estimations of annual public expenditure for a system of highly qualified and well-paid
childcare staff with low child-to-staff ratios are performed, with universal coverage for
all pre-school children aged 6 months to 4.5 years. Labour demand and matching supply effects are also simulated using input–output methods, for different take-up rates
of the programme. A microsimulation tool is used to calculate increases in household
income and tax liabilities and decreases in social security benefits spending. This results
in a net annual funding requirement of between 28 and 39% of the gross investment.
Two funding methods are then explored: raising taxation in a progressive way and
recouping the cost over time from persistent mothers’ increased earnings. The former
would entail a net additional contribution by the richest 20% of households of at most
0.4% of their income; the latter would require 21 to 31 years to offset the programme
on average, which is within a typical working life-course following a first child’s birth, of
35 years.
Keywords: Free universal childcare, Social infrastructure, Improved quality, Macrolevel employment effects, Fiscal revenue, Gender equality

Introduction
This paper investigates the potential employment and fiscal effects of investing in free
universal early childhood education and care provision (hereafter ECEC or childcare)
as one of the bedrocks of the social infrastructure that is currently deficient in the UK
and in many other OECD countries (OECD, 2017). Social infrastructure—the systems
© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits
use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original
author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third
party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or
exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://
creativecommons.org/licenses/by/4.0/.
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of care, health and education services—is essential to achieve a sustainable economy and
require significant public funding to avoid being underprovided (De Henau & Himmelweit, 2021; Elson, 2017; Ilkkaraçan, 2017). In the aftermath of the 2008 financial crash,
many governments across the developed world, reacted to the crisis in public finances
by cutting many public services that build the social infrastructure without effective
replacement of equivalent quality in the private or voluntary sector (Bargawi et al., 2017).
Moreover, many of the childcare services in the UK already lacked the level of accessibility, affordability and quality that the economy required, even prior to the crisis (Cory,
2017). The COVID-19 pandemic has shown both how vital the sector was for children
and their mothers after taking the brunt of ‘home’ schooling, and how government did
indeed have sufficient resources that could be deployed at short notice to inject cash in
the economy. This has triggered renewed public support for government investment in
essential public services of which childcare was seen as core alongside health, education
and adult social care (Heintz et al., 2021).
Yet, despite the easing in austerity stances and a renewed focus on public investment
in the UK and elsewhere in Europe and the US in the wake of the COVID-19 pandemic,
priority for government remains to seek traditional routes of physical infrastructure
investment. Despite women having borne the brunt of the effects of lockdowns and
pressure on public services, current solutions advanced leave them largely out of the picture (De Henau & Himmelweit, 2021). Governments remain cautious when it comes to
funding public services that are seen as ‘consumption’ expenditure. The push for social
investment in ECEC promoted by the European Commission in the 1990s, such as
investing in the future productivity of children, has always been tempered by concerns
for fiscal orthodoxy and a rhetoric of private choice for families, especially in more liberal welfare regimes such as the UK (De Henau & Himmelweit, 2013). As a result, ECEC
policy in the UK remains inadequate. Despite investment by the government in different
schemes over the last twenty years, a hybrid market-based system of free direct provision for some families, cash subsidies for low-income families, and tax relief for others,
is not only complex to navigate but remains largely underfunded. This has produced an
odd result of childcare costs being among the highest in Europe for couple families on
middle incomes (OECD, 2020) with low-qualified staff on low pay, as private providers
try to push down costs to remain on the market (Eurofound, 2015).
As calls for a total overhaul of the system are gathering pace (despite not being new)
this paper examines the following idea: investing sufficient funds for providing all children with adequate childcare of high quality, free for their parents at the point of use and
regardless of their circumstances, can be done without draining public finances.
The next section reviews the literature to make the case in favour of universal childcare of high quality and why it would address the issues specific to the various systems
of funding in the UK. It is then followed by a section outlining the simulation strategy of
how investing in ECEC services would increase employment and fiscal revenue. I then
explain the method used to calculate the annual public expenditure required to provide
universal childcare according to different mixes of staff pay and qualification levels. From
this investment, I can estimate the aggregate employment effects of labour demand and
supply. On the labour demand-side, standard input–output methods are used to simulate indirect employment effects (from industries supplying the childcare sector) as well
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as induced employment effects (stemming from increased household consumption in
the wider economy). I go on to discuss the particularities of such investment in relieving
some of the constraints the carers face to finding decent full-time employment should
they wish to. By potentially increasing labour supply as well as labour demand, such
investment, unlike say an investment of equivalent magnitude in physical infrastructure, may be more efficient in achieving full employment, especially in a context of low
unemployment but high underemployment (especially for women). The fiscal impact of
increased employment and improved working conditions, especially among mothers of
young children, is then discussed and estimated in both a static and a dynamic framework, using a tax-benefit microsimulation tool. The last section discusses the policy
implications of such results and concludes.

Making the case for free universal high‑quality ECEC provision
A large pool of international research findings have shown that access to formal childcare—provided it is of high quality and for a significant number of hours during the
week—is crucial to improving children’s outcomes and life chances, even for very young
toddlers and infants, especially those from more disadvantaged backgrounds (van Huizen & Plantenga, 2018; Ünver et al., 2018; Petitclerc et al., 2017; Huston et al., 2015;
Sibley et al., 2015; Dearing et al., 2015; Havnes & Mogstad, 2011, 2014; Lloyd & Potter, 2014; Bauchmüller et al., 2014; Babchishin et al., 2013; Li et al., 2013; Stephen et al.,
2011; Penn, 2009).
Another strand of childcare literature examined the benefits of such universal policies for maternal employment, concluding that mothers’ labour supply (but not fathers’)
is greatly improved by access to high-quality, universal, low-fee childcare of significant
length, especially for women in couple. Empirical analyses of policy reforms around the
turn of the 21st Century have shown this for Norway (Andresen & Havnes, 2018), England (Brewer et al., 2020), the Canadian province of Quebec (Lefebvre et al., 2009; Fortin, 2018) and across other economies (Huston et al., 2015; Penn, 2009; van Huizen &
Plantenga, 2018).
ECEC provision is also seen as contributing to increased employment overall and
reduced gender inequalities in income over the life course (De Henau & Himmelweit,
2013; Garcia et al., 2016; Kim et al., 2019; Kleven et al., 2019a).
Yet despite successive government interventions in the sector, ECEC provision in the
UK is still largely inaccessible and unaffordable to many parents, and of uneven quality
(Harding & Cottell, 2018; Lloyd, 2018). The cost to parents is very high in the UK compared to its European neighbours and cost rises have been outstripping general inflation
over the last fifteen years (Butler & Rutter, 2016; Harding & Cottell, 2018; OECD, 2020).
Reports analysing UK ECEC provision also point to the lack of places for young children,
even among private providers, while state support necessary to make a childcare system
viable remains too low or inadequate (Cory, 2017; Harding & Cottell, 2018).
The system consists of a complex mix of direct subsidies to providers (which vary
between the four nations—England, Scotland, Wales and Northern Ireland), tax breaks
for families and cash support to low-income families. In England, public subsidies to
providers to offer free childcare for all 3–4 year-olds (and about 40% of 2 year-olds, from
disadvantaged families) only cover 15 h a week during school term (38 weeks of the
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year). Moreover, the payment to providers per hour of childcare is deemed to be below
their supply cost. This has led them to recoup the shortfall by raising fees for hours purchased by parents, increasing the already high costs of UK childcare yet further. Since
2017 the increase to 30 h of free childcare for working parents risk compounding this
problem as funding has remained inadequate (House of Commons, 2018). In addition,
a complex system of means-tested cash transfers (tax credits) to low-income families
with children, including subsidies to pay for childcare expenses, leads to heavy costs
being borne by second earners if they work more than short part-time weeks (De Henau,
2017). Despite these forms of support targeted at disadvantaged families, the UK system is characterised by higher levels of inequality in use compared to more universal
systems (Petitclerc et al., 2017; Sibley et al., 2015; Van Lancker, 2013). Analysis in other
countries has also shown that supply-side investment (direct subsidies) was more costeffective than demand-side cash support to families in increasing children’s enrolment
in ECEC, given capacity limitations (Aran et al., 2018). But this is true only if these subsidies are covering all the costs: the experience of Quebec showed that cutting corners
to address increased waiting lists after the introduction of universal low-fee childcare
entitlements by providing underfunded subsidies to private providers did not work, as it
pushed down quality with damaging outcomes for children (Fortin, 2018).
This paper looks at the costing and funding possibilities of such investment for children aged between 6 months and 4.5 years of age (the average age at which they enter
primary school) in the UK. It contributes to the literature on costing and funding universal childcare systems. A study by the New Economics Foundation in 2014 looked at
various scenarios (higher pay and qualification) of free ECEC provision for all children
aged 6 months to up to 3 years in England (Mohun Himmelweit et al., 2014). Ben-Galim
(2011) investigated universal provision and fiscal revenue stemming from increased
maternal labour supply but did not consider improved quality standards. Butler and Rutter (2016) proposed a more modest 15-h a week free universal childcare system for all
2–4 year-olds, extended to 30 h for those with working parents and subsidised meanstested fees for additional hours beyond 30 or for younger children (aged 1). They did not
examine employment and fiscal effects.
In other countries, Kim et al. (2019) examined the case of extending ECEC provision in
Turkey to reach OECD coverage rates but did not examine changes in the quality of the
provision. They complemented their direct costing exercise with simulations of employment and fiscal effects and found that about 19% of the investment can be recouped by
tax revenue stemming from increased employment. By contrast, Fortin et al. (2013) calculated the fiscal revenue in 2008 from increased maternal employment and economic
activity overall following the gradual introduction of low-fee universal childcare entitlement in the Canadian province of Quebec in 1997. They concluded that the net fiscal
benefits of the scheme were about 50% higher than the net spending of the programme.
This paper extends the UK studies examining costs in a number of ways. It combines
all the parameters of a fully universal full-time high-quality system for all pre-school
children, that is increasing free provision as well as pay and qualifications. It also adds
essential dimensions to understand the fuller short-term economic effects, based on
the findings in other countries. The paper extends the method developed for Turkey,
firstly by looking at the wider employment effects, i.e. not just indirect but also induced
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employment creation in the wider economy and, secondly, by estimating fiscal revenue
generated, not just from income and expenditure taxes but also from interactions with
the means-tested benefit system, using a reputable tax-benefits microsimulation tool
for the UK, the UKMOD tool. It also provides estimations of longitudinal fiscal revenues stemming from increased earnings of mothers over time, following the findings
of persistent employment effects of universal childcare policies in Norway and Quebec
(Andresen & Havnes, 2018; Lefebvre et al., 2009). Unlike these studies which examined
a natural experiment of a policy that had taken place, this paper focuses on appraising
potential effects of government childcare policy by modelling various scenarios of takeup and pay rises. This allows us to examine potential trade-offs between quality and
‘affordability’.

Overview of the simulation strategy
This simulation exercise aims to answer the following question: if the UK government is
to overhaul the currently inadequate, expensive and uneven ECEC system and replace
it by direct public investment in a free-at-the-point-of-use, high-quality, universal fulltime provision, how much would it cost, how can it be paid for and by whom?
The rationale is as follows: not only investing directly in accessible, affordable and
high-quality ECEC services increases labour demand (Kim et al., 2019; De Henau et al.,
2016), it also makes it more attractive to parents and thus greatly reduce mothers’ labour
supply constraints, which mean they can remain in employment after their child’s birth
while others can join the labour force (Andresen & Havnes, 2018; Huston et al., 2015;
Kleven et al., 2019a; Kornstad & Thoresen, 2007; Lefebvre & Merrigan, 2008; Løkken
et al., 2018; Vanleenhove, 2013).1
This increase in employment and retaining of jobs by mothers produces increased
earnings overall which leads to higher tax revenue for government and reduces spending on family-related and unemployment means-tested benefits. Simulating various scenarios of costs and the implied potential benefits will help determine the extent to which
such effects make the system self-funding over time, that is without the need of raising
tax rates. Figure 1 illustrates the conceptual framework of these mechanisms.
Admittedly, the literature also shows that the long-term benefits are not just of maternal employment. Perhaps the greatest benefit with economic implications stems from
improvements in children’s outcomes as discussed above, in terms of well-being and
educational attainment (reduction in attainment gaps) and thus their employment prospects and reduced public spending on social remediation services. Estimating these
longer-term effects are beyond the scope of this paper, though it is worth noting that
these benefits will likely result in further net fiscal gains that make the programme even
more self-funding (Garcia et al., 2016).
The first stage of the analysis is to estimate the full annual costs of investing in a
universal ECEC service and cater for scenarios involving higher qualification and
pay for childcare staff compared to the current system. It includes not only running
costs such as staff pay and overheads but also provision for training new and existing
staff as well as construction costs of new facilities. The parameters for this costing
1

Note that I focus on mothers’ labour supply as the literature has repeatedly shown that fathers are little affected by
changes to childcare policies (Kleven et al., 2019a, b).
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Fig. 1 Employment and fiscal effects of investing in universal ECEC services

calculation rely on needs identified in the literature of what constitutes good provision, rather than what is currently existing, since this is below standards.
The second stage of the analysis is to simulate employment effects. On the labour
market demand-side, employment will not only be directly created in the childcare
industry but also in the wider economy, that is in the supply chain of the childcare
industry—known as indirect employment—and as a result of increased consumption
by the newly employed people—known as induced employment (Scottish Government, 2019). On the supply-side, the people whose employment opportunities (and
attitudes to work) are most likely to change with universal ECEC provision include:
– those whose childcare constraints (in time and money) were too high for them to
supply their labour (mainly mothers of young children),
– those unemployed or discouraged workers whose qualifications were too low and
can now be upskilled by the programme since the investment in childcare includes
provision for training.
Following Kim et al. (2019) and Ilkkaraçan and Kim (2019), I assume that in the
short-term, labour demand matches labour supply, and all jobs are allocated through
reshuffling within the labour market if necessary. This is a plausible assumption for
the following reasons:
– The UK labour market is fairly flexible, enabling rapid changes and reshuffles at
relatively low transaction costs.
– The model enforces direct government provision, which means the job creation
does not rely on the willingness to privately absorb new demand for childcare.
– Provision for training and higher wages also makes the new system more attractive overall than it is currently.
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– The model assumes take-up rates below 100% enabling better matching between
demand for childcare and employment patterns, with staffing of facilities responding to such demand.
This is not to say that mothers of young children would only fill the new jobs created in childcare. More likely they will retain the wide range of jobs and working patterns they held before having a child while the new jobs created would be filled by
changes within the current labour market (e.g. by those who had replaced any job left
by women when they became mothers) and a reduction in unemployment.
The third stage of the analysis is to derive the amount of tax revenue and reduced
spending on means-tested benefits that stems from these combined employment
effects. I estimate likely changes in labour supply of mothers of young children and
childless unemployed individuals, based on observable characteristics, and derive
new working hours and earnings that match the available job creation on aggregate.
I then use a microsimulation tool that re-calculates income tax and social security
contributions liabilities and cash benefit entitlements of the whole population, as well
as indirect/expenditure taxes derived from increased household income, taking into
account the propensity to consume of various income groups.
The fourth stage of the analysis is to compare those costs and revenues to gauge the
fiscal sustainability of the programme. One way is to simulate adjustments in tax policy to fund any shortfall, bearing in mind equity and efficiency concerns. This is done
using the same microsimulation tool. However, as identified in the literature (Garcia
et al., 2016; Kleven et al., 2019a; Lefebvre et al., 2009), persistent labour supply effects
for mothers mean that the employment and earnings gains from universal childcare programmes yield fiscal revenue beyond the duration of the programme for the children of
the mothers concerned. These longer-term benefits for mothers can be compared to the
total costs of the programme for their children (e.g. four years of childcare provision for
one child, eight years for two children, etc.). Therefore, rather than increasing tax rates
to pay for the annual shortfall or introducing parental fees, I also simply calculate the
number of years it would take on average for the programme to pay for itself under the
existing tax schedule.
The following sections detail the methods, data and results of each of these stages
sequentially, before discussing policy implications and avenues for future research in
the concluding section. Figures for costings and taxation relate to the fiscal year 2018–
19 (April to March), the latest full fiscal year prior to the major COVID-19 induced
disruptions.

Method for calculating the investment in universal childcare
The model of childcare provision considered here assumes a typical facility that is groupbased (crèche, nursery or kindergarten) attended by children of different age groups.
This is indeed the dominant form of childcare provision used by parents in the UK and
other European countries (Eurydice, 2019). Facilities are age-integrated, as is the case
in Norway, Denmark and Sweden, to ease accessibility (Ünver et al., 2018), and develop
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children’s social skills to smoothen their transition to primary school (Datta-Gupta &
Simonsen, 2007).
In such type of facility, the annual amount to invest in ECEC provision for all preschool children depends on three sets of parameters:
1. Coverage (number of children to be offered a place and opening hours), and take-up
rates
2. Staffing requirements, in particular:
o
o
o

Ratio of number of children per qualified and other childcare staff, which typically increases with the child’s age
Non-contact time of staff (for training and admin work)
Level of remuneration and qualification of staff (including cost of initial training
and on-costs for pension provision, holiday pay and other social security contributions)

3. Non-childcare staff costs (overhead), including building costs (construction/rent/
maintenance). This also includes costs for support activities (cleaning, catering, etc.).

Coverage and opening hours

This model of universal provision assumes that a place is offered to all children from the
age of six months2 to the age at which they enter primary school, on average 4.5 years
of age in the UK (the year they turn 5). This would significantly extend current provision, especially for children under 3, as only about a third of 0–2 year-olds used formal
childcare in 2017, on average for 16 h per week (Eurostat, 2019). Although older children
are enrolled at much higher rates, the average number of hours they attend facilities was
also low at about 21 h in 2017, compared to over 30 h in the rest of the EU (Eurostat,
2019).
Opening hours of free childcare are assumed to be 40 h per week for children of any
age, to account for a full-time working week and commuting time. A full-time working
week is assumed to be 35 h, just above the average 34 h per week of women who were
employed full-time in 2018 (ONS, 2019a).3 The free entitlement is also assumed to be
available for 48 weeks per year, allowing for a conservative 4-week holiday period taken
between parents. These parameters are more generous than some other proposals (e.g.
Butler & Rutter, 2016), or of systems in other countries. For example, many Scandinavian countries offer universal provision but with a low maximum fee (often reduced for
lower income families) (Eurydice, 2019).
The calculations in this simulation assume a maximum scenario of fully universal full-time free-at-the-point-of-use provision regardless of employment and income
2

The choice of starting the provision at six months implies a shorter maternity leave than currently available in the UK,
more in line with other western European countries but still above the EU minimum of 14 weeks.

3

Note that by taking the women’s average as reference instead of the overall average, the model implies a shorter working week for all. This does not mean that the system is intended to portray childcare as a woman’s issue that needs to fit
around women’s typical hours; instead it suggests a change in the working time norm for men, so as to promote more
time for them to get involved in caring activities (see XXX, 2013, for a discussion). The wider implications of such a
reduced working week are however beyond the scope of this paper.
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conditions of parents. This is to avoid distorting incentives in both childcare take-up and
employment. In essence it extends the model of tax-funded free education to all young
children. However, the model assumes less than 100% take-up rates for younger children, based on two scenarios.
The first scenario is a modest but plausible assumption of 50% take-up among children
aged 6 months and 1 year, 75% among children aged 2 and 90% among children aged 3
and 4. These reflect current age-specific take-up of non-parental formal and informal
childcare as well as take-up rate of free formal care among eligible children (Department
for Education, 2018b, 2019), on the grounds that, with improved quality and affordability, parents will substitute (short) informal care for (longer) formal care.4 This gives a
weighted average take-up rate of 71%.
The second scenario assumes higher take-up rates, at about 67% for children under 2,
90% for those aged 2 and 100% for the 3 and 4 year-olds. This reflects take-up rates of
the more generous Nordic countries of Denmark, Iceland and Norway (Eurydice, 2019),
which the system being modelled is aspiring to resemble. This gives a weighted take-up
rate of 85%.
Staffing requirements

As childcare provision is a labour-intensive service, childcare staff costs are the largest
contributor to total running costs. The number of staff required per facility is determined by the regulatory child/staff ratios for each child’s age group. These statutory
ratios differ between countries but are typically lower the younger the child. Most facilities in England currently provide more staff per child than what statutory ratios require,
to allow for sickness, breaks and specific children’s additional needs (Department for
Education, 2015). The model assumes the more generous ‘current’ child/staff ratios to
maximise quality outcomes and minimise disruptions. Table 1 shows the different ratios
by age group and the distribution of children by centre according to the assumed takeup rate. Centres cater for an average of 55 children, small enough to retain an attractive
‘home’ environment.
Staff in the new settings are assumed to work 35 h a week following the model’s norm
of full-time working hours. This includes contact time with children as well as non-contact time to deal with administrative matters and other business (training, parents, social
services). Non-contact time is estimated to be 16% of staff contact time and is used in
the model (following Mohun Himmelweit et al., 2014).
Table 2 shows the mix of qualifications found in existing (commercial and voluntary)
facilities and their corresponding hourly wage rate (using 2018 data). It shows that the
vast majority of staff (57%) was qualified at A-level (Upper secondary school) and very
few childcare workers had at least a Bachelor’s degree (13%). By contrast our model of
a high-quality universal provision assumes a different mix, whereby only two levels of
qualification are considered: supervisory/main ‘teaching’ staff (which on average should
account for 45% of childcare workers across age groups in a typical facility according
to regulatory ratios) are at a graduate level of qualification (level 6—Bachelor’s degree)

4

Average hours of informal care per week were around 11, while formal care around 20 h. Both are expected to increase
with better quality and free childcare provision (Department for Education, 2019).
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Table 1 Child/staff ratios and distribution of children per facility
Child/staff ratio

No. of children per age

Current

Statutory

71% take-up

85% take-up

6 month- and 1 year-olds

2.5

3

15

17

2 year-olds

3.5

4

15

14

3 and 4 year-olds

6

8

25

24

Source: Department for Education (2015, 2018a), ONS (2019b) and author’s calculations

Table 2 Distribution of qualification levels and staff gross pay (2018)
Distribution of staff by qualification level

£ Hourly pay by
qualification level

Modelled (%)

Teacher

Current (%)

Current

Up to Level 2

0

19

12.77

7.83

Level 3 (A-level)

55

57

15.00

9.20

Level 4 or 5

0

11

17.61

10.8

Level 6 (degree) or above

45

13

19.81

12.3

Source: Department for Education (2018a) and author’s calculations. A-level is roughly equivalent to upper secondary
education. ‘Teacher’ pay scale assumes pay scales of primary schools. ‘Current’ pay scale assumes current pay for
corresponding qualification levels

whereas all remaining non-supervisory staff are at least at level 3 (A-level—upper secondary school or equivalent with childcare training certificate).
Table 2 also shows two different hourly pay scales that are considered in the model.
The ‘current’ pay scale shows that staff at lower levels of qualification (level 3) are paid on
average £9.20, which is equivalent to the 2018 Real Living Wage (weighted to account for
higher wages for London), as calculated by the Living Wage Foundation (2019).5 A second pay scale entails a more generous package for each qualification than current wages
(second to last column). This is based on the pay scale of primary school teachers, using
similar pay levels for equivalent qualifications: as such level 6 childcare workers would
be paid £19.81 an hour and level 3 childcare workers £15, equivalent to the corresponding hourly pay of primary school teachers with similar qualifications (accounting for
equivalent working hours annually). This is 60% higher than their respective hourly rate
in existing commercial facilities. By comparison the median wage rate of all UK employees prevailing in 2018 was £12.77 (ONS, 2019c).
The other staff-related cost elements to take into account are:
– provision for sickness and holiday to replace absent staff, estimated at 10% of contact
time in current facilities (assumed throughout all scenarios of the model);
– provision for pension contributions at 14.1% of gross salary (as per level found in the
public sector) and employer’s social security contributions (National Insurance);

5

This is about 17% higher than the national minimum wage, confusingly called the National Living Wage (which was
£7.83 in 2018–19). The Living Wage Foundation independently calculates the Real Living Wage by estimating the minimum wage required to achieve a minimum living standard when working full-time, that is to afford a decent minimum
basket of goods and services (taking account of higher living costs in London).
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– provision for training costs (initial and recurring), on average set at 1% of gross pay
in current facilities. The model requires a boost to 1.8% of gross pay in the highqualification option in order to fund initial degree-level training to 45% of staff, based
on total costs of university degrees (public subsidy and private fees) annualised over
20 years (Allen et al., 2016).

Overheads

Overheads are based on non-staff costs in current group-based private and school-based
settings, found to be around 27% (Department for Education, 2018b). In the modelled
universal setting, overhead costs include provision for repayments of a mortgage for
acquiring or constructing the actual buildings, accounting for about 10% of total setting
costs, or 40% of overheads. Overhead costs are assumed to be fixed across the different
pay and qualification scenarios and set at 25% of total costs of current commercial settings of equivalent capacity/provision, that is a fixed £132,000 per facility per year. This
is a plausible assumption given that staff pay and qualification should not influence food,
heating and playground space requirements for the children whose number is fixed per
centre.
Overall costing for different scenarios

Using the parameters above, several scenarios for total annual expenditure can be simulated by adding up all costs, which vary by level of staff pay and take-up rates. Table 3
shows the total gross annual investment of providing universal childcare according to
these different scenarios. The investment covers 2.3 million children spread over 42,400
facilities in the 71% take-up scenario and 2.8 million children over 50,700 facilities in the
85% take-up scenario, across all four nations of the UK.
The gross annual investment needed appears very high. It contrasts with current levels of public subsidies for this age group at around £6 billion a year (0.28% of GDP) and
to a rough estimate of £4 billion a year spent in fees directly by families (Department
for Education, 2016). These figures obviously reflect both lower wages and lower use of
childcare compared to the modelled provision. When calibrating the model to current
wage rates, qualifications, take-up rates of formal provision and average hours, the total
cost would come to about £10.3bn per year, which correspond to the private and public spending figures above. This is one way of validating the simulation parameters. The
unpaid contribution by grandparents is not negligible either. The insurance company
RIAS estimated that the unpaid contribution of grandparents to providing care to their
grandchildren (though not just of pre-school age) amounted to about £17 billion a year
in 2014, with 9.1 million grandparents providing at least one hour of childcare per week,
for an average of 9.1 h per week (RIAS, 2014).

Employment effects
Labour demand

On the demand-side of the labour market, the main effect of the investment is to create jobs directly in the childcare sector, which will depend on the take-up scenario.
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Table 3 Gross annual investment of universal childcare for different scenarios
Scenario 1

Scenario 2

Scenario 3

Scenario 4

Parameters
Take-up rates
6 month- and 1 year-olds

50%

50%

67%

67%

2 year-olds

75%

75%

90%

90%

3 and 4 year-olds

90%

90%

100%

100%

Pay levels

Current

Teacher

Current

Teacher

Average pay (% of median hourly
wage)

83%

134%

83%

134%

Costing (£m)
Gross annual cost

26,574

40,222

32,555

49,375

(in % of GDP)

1.2%

1.9%

1.5%

2.3%

Source: author’s calculations. ‘Teacher’ pay levels signifies the pay scale of primary school teachers of equivalent
qualification. ‘Current’ pay levels reflect wage rates in current commercial facilities for equivalent qualification

This direct effect is accompanied by an indirect employment effect stemming from
increased demand for inputs from other sectors (food, electricity, construction,
transport, etc.), which themselves will require their own inputs from their supplying
industries, and so forth. The labour intensity required to produce all these indirect
inputs gives the corresponding indirect employment effect from which it is possible
to derive an indirect employment multiplier (also called Type I multiplier), that is the
number of direct and indirect jobs created for every direct job. A standard method
of estimating such feedback effects is through input–output analysis (Antonopoulos
et al., 2011; De Henau et al., 2016; Kim et al., 2019; Scottish Government, 2019).
Formally, using a symmetric input–output table with n industries (n x n matrix), the
Type I employment effect Ej of an increase in final demand of the output Oj of industry j by £1 is calculated as follows:

Ej =

n


wi Lij ,

i=1

where wi = the labour intensity of industry, i = total employment in industry i divided by
Oi , Lij = the coefficient of the Leontief inverse matrix (I − A)−1, where I is the identity
matrix and A is the Direct Requirements matrix, with each element of the symmetric
I–O table divided by its column total. Each element Aij represents the amount purchased by industry j from industry i, in order to produce £1 of Oj.
The direct employment effect is thus wj , the indirect employment effect is Ej − wj
E
and the Type I employment multiplier is wjj .
Note that employment can be measured in different ways (total headcount, fulltime equivalent, employees only, etc.). In this analysis, I have used full-time equivalent (FTE) employees, because I need their wages to be able to calculate the induced
employment effect.
Eurostat (2019) provides such symmetric IxI (industry by industry) tables for 2015
for each EU Member State with 64 industries. Calculating the 2015 Type I employment multiplier for the education industry in the UK yields a result of 1.21 (for FTE

De Henau ICEP (2022)16:3

Page 13 of 27

employees). This means that for every 1000 jobs created directly from investment in
education, 210 jobs are created in the industries supplying inputs to the education
sector. This model adopts the multiplier of the education industry rather than that of
the social care industry (which includes childcare but also residential and domiciliary long-term care and social work services) because the profile of the new system of
universal childcare with higher qualifications will tend to resemble the school system
(with staff wages as the major contribution to final output).
A second type of employment effect (also known as Type II or induced employment effect)
takes account of the impact of direct and indirect job creation on aggregate demand, stemming from an increase in consumption induced by the newly employed population. The
method follows that of the Scottish Government (2019). It involves the same calculations as
for the Type I effects, except that in this case the matrix A has been augmented by:
– a row representing the compensation of employees received in each industry j in proportion of Oj and
– a column showing the share of spending of the household sector in each industry
i as a proportion of the total household sector’s primary and secondary resources
(derived from the national accounts).
I calculate the total increase in the compensation of employees for both the direct
and indirect employment created (Wdir + Wind ) and inject this amount in the household sector to find the induced employment:
 n


Eh =
wi Lih × (Wdir + Wind ).
i=1

For direct employees, Wdir is the total additional staff wage cost calculated in each
scenario and for indirect employees, I use the average gross annual earnings (in FTE)
in each industry from the ASHE 2018 data (ONS, 2019c) and augment them with the
employer’s social security and pension contribution rates (13.8% and 4%, respectively).
Labour supply

The investment in universal childcare of high quality is expected to boost mothers’ labour
supply, which is expected to ‘recover’ to that of childless women with similar characteristics,
as an approximation of the pattern of employment of mothers before they had their first child.
Kleven et al. (2019a) showed that this was the case prior to the first child’s birth in the five
European countries and the US they studied (see also Costa Dias et al., 2018 for the UK). I use
the 2018–19 micro-data of the Family Resources Survey accessible from the UK Data Archive.
This contains a representative cross-sectional sample of all private households in the UK and
detailed information on their employment pattern, incomes and household composition. It
is the survey used to feed into the UKMOD microsimulation tool hosted at Essex University
(see details below in the next section).
To simulate the increase in labour supply I proceed as follows. Firstly, I assume
that currently employed mothers of children aged 1–4 remain in employment and in
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particular, full-time working mothers all take up the new childcare offer.6 Secondly, I
assume that part-time employed mothers take up the offer of 40 h of childcare at the
average take-up rate of the scenario and those who do so change their working hours to
reach full-time employment.
Thirdly I need to deal with the non-employed mothers. This is more complicated
because I need to estimate a plausible change in behaviour as well as new wages while
at the same time considering the remaining childcare places available and the possibility that some of the jobs created are taken up by competing candidates, chiefly childless
unemployed women.
Note that for simplicity I assume that the jobs created on the demand side reflect current gender segregation in each sector so that no man takes up a ‘woman’s job’ and vice
versa. This is consistent with other studies that have found that gender segregation in the
industries where direct and indirect jobs were created did not change much (Kim et al.,
2009; see also Ilkkaraçan & Kim, 2019).7 This means only childless unemployed women
compete for the remaining jobs with non-employed mothers of young children. I assume
that the total increase in hours of employment created by the investment, including indirect and induced jobs, determines the number of people who are able to be activated,
after taking into account the increase in hours by the part-time employed mothers.
Mothers of children aged 1–4 not in employment and childless unemployed women
take up the jobs in order of their employment probability ranking until the pool of
jobs is exhausted, and additionally for mothers, until the number of childcare places is
exhausted. This method follows that of Antonopoulos et al. (2011) and Kim et al. (2019).
The ranking is estimated based on observable characteristics8 and a random element is
added to allow for unobserved heterogeneity among otherwise similar individuals.9
For those moving into employment I assume that the hourly wage rate they receive is
the weighted average of the wages in the newly created childcare sector in each scenario
(see Table 3) and that of the wages in the industries where indirect and induced employment was created.10
Table 4 summarises the various employment effects for the four scenarios. The upper
panel shows the number of additional jobs (in full-time equivalent) created in the childcare sector and the rest of the economy, and for each, the proportion of those assumed
to go to women.11 The lower panel shows the impact of this job creation on men’s and
women’s employment rates overall, in terms of percentage point changes, as well as on
the gender gap in employment rates. The last row shows the change in the employment
6

I focus on mothers of children aged 1–4 rather than 0–4 given the unlikely change in employment for mothers with
a child under 1, as many will be on maternity leave for the first few months. The FRS does not allow distinguishing a
child’s age in months.

7

The concentration of women as childcare workers and pre-school teachers remains very high even in countries with
long-established high-quality universal provision such as Sweden (above 90%) (Eurydice, 2019).

8

Ordered probit regression of hours of work in three ordered categories (not employed, part-time, full-time) on the
covariates educational dummies, age and age squared, and partner’s earnings and square of partner’s earnings (including
zero if no partner). Regressions done using the software Stata MP/14.2.

9

As such it is not a labour supply model based on wage and childcare cost elasticities but a discrete reduced-form
model with the main covariate being educational level, conditioned on existing employment status.

10
At the micro-level the new jobs could be taken up by the displaced workers who used to replace the non-employed
mothers now assumed to remain in their pre-birth job. In practice, at the macro-level, various reshuffles will operate in
the labour market resulting in the new jobs being taken up at the assumed average wages.
11

These estimates are the net (additional) employment creation in childcare and other sectors, on top of existing childcare jobs and related jobs in the wider economy. Although jobs with better pay and working conditions replace the existing childcare jobs, these would not constitute additional, new, employment.
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rate of mothers of children aged 1–4, in full-time equivalent, as a result of their increased
labour supply.
The employment creation varies from 860,000 FTE jobs overall in scenario 1 to 1.2
million in scenario 4, representing a rise in employment rates of 2 percentage points and
3 percentage points, respectively. Because of the disproportionate increase in women’s
employment, the gender gap in employment rates would be reduced by up to 3.6 points
from a gap of 9 percentage points in 2018.12
The impact of the investment is mostly felt on the employment of mothers of young
children, with the simulation generating an increase of 23 percentage points in scenario
1 and 31 points in scenario 4, from a baseline full-time equivalent employment rate of
46% observed in the data. Although representing a steep increase, the new employment
rate of mothers would still be below that of their childless female counterparts by about
ten to twelve percentage points depending on the scenario. The proportion of nonemployed mothers who would move into employment varies between 32% in scenario 1
and 48% in scenario 4.

Fiscal considerations
Direct taxes and cash benefits

Changes to tax liabilities and cash benefits entitlements can be estimated using a microsimulation tool to account for the household and individual characteristics of the people
whose employment has changed. The University of Essex hosts UKMOD, the UK part of
EUROMOD, a microsimulation model that allows calculations of direct (income) taxes,
social security contributions and cash benefits of households in European countries. It is
free to access for everyone, provided they have access to the underlying data, which can
be done via registration on the UK Data Archive (free for all researchers in recognised
institutions).
The model is very flexible and allows the user to modify any aspect of the tax-benefit
system that is simulated, in order to compare entitlements and liabilities. In that sense,
it is a static model, assuming no behavioural response. However it is possible to modify
behaviour prior to running the model by changing the employment and earnings in the
input dataset, which is what I have done, as explained in the previous section.
I run each of the scenarios through the model without changing any parameter
of the tax-benefit policies so that the changes in total taxes and means-tested benefits will reflect the increase in employment and earnings attributable to the childcare
investment.13
Non‑direct taxes

The UKMOD tool does not allow simulations of indirect taxes because the Family
Resources Survey does not have complete consumption data. Only childcare expenses
and housing costs are recorded, for the purpose of establishing benefit entitlements.
In order to add indirect taxes to the mix, I use National Statistics data on the average
12
13

This is not negligible given the gap has remained largely unchanged since 2009 (ONS, 2019a).

I also checked whether changing the randomisation of take-up and activation would change the results significantly. I
tested by making the take-up completely randomised on the one hand, and completely parameterised on the other (that
is only reflecting the estimated probabilities based on observed characteristics). In both cases, overall results do not differ qualitatively from the main model.
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Table 4 Employment created in the childcare industry and more widely by pay scenario
Scenario 1

Scenario 2

Scenario 3

Scenario 4

Average take-up rate

71%

71%

85%

85%

Pay level

Current

Teacher

Current

Teacher

ECEC services

603,000

603,000

807,000

807,000

% Women

98%

98%

98%

98%

Other sectors

258,000

340,000

341,000

441,000

% Women

48%

48%

48%

48%

Total

860,000

942,000

1,147,000

1,248,000

% Women

83%

80%

83%

80%

Parameters

Employment creation

% Point change in employment rates (FTE)
All

2.1

2.3

2.8

3.0

All men

0.7

0.9

0.9

1.2

All women

3.4

3.6

4.6

4.8

Gender gap (men–women)

− 2.7

− 2.7

− 3.6

− 3.6

Mothers of 1–4 year-olds

22.9

23.5

29.9

31.0

Source: author’s calculations; job creation figures are of employees in full-time equivalent (FTE)

proportion (incidence) of indirect taxes paid out of disposable income by household
income decile and apply this incidence to the average increase in disposable household income for each decile group (ONS, 2020).
In the UK, about 25% of tax revenue comes from other taxes such as capital gain taxes,
property taxes and corporation taxes (IFS, 2021). These are also expected to increase due to
the increase in overall economic activity (Fortin et al., 2013). However such increase is less
likely to come directly from the money invested in childcare services as the model assumes
public provision, hence no profits for providers and thus no corporation tax, etc. Nevertheless
it is likely that the part of the economy growing out of indirect and induced activity will attract
such taxes. So the remainder of the tax revenue will consist of 25% of the tax revenue borne
out of the GDP increase stemming from the GDP multiplier effect. GDP increases by between
30 and 50% more than the initial investment in childcare depending on the scenario retained
(whether current wages or teacher wages, respectively) and overall tax revenue is about 33% of
GDP (OECD, 2020). Hence it is reasonable to assume that the remaining taxes will amount to
25% of 33% of the increase in GDP over and above the initial investment. A similar approach
is used in Fortin et al. (2013).
Total fiscal changes

Table 5 gives a summary of all the taxes calculated and changes to cash benefits as a result of
the childcare investment according to each scenario, and taking account of the current ECEC
subsidies (Farquharson, 2019). The last row shows the proportion of the gross annual cost
that is recouped from tax revenue and reduced spending on benefits as a result of increased
employment and economic activity. Despite representing significant proportions of the initial
investment, the revenue recouped leaves a funding shortfall (‘net funding gap’) in all scenarios,
varying between 0.3% of GDP in scenario 1 and 0.8% of GDP in scenario 4.
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Funding the shortfall

It is not expected that the fiscal benefits of investing in high-quality universal childcare would
all materialise in the short run. Most benefits are in fact expected over a long period of time
in the form of increased productivity, better outcomes for children, lasting employment for
mothers and consequent reduction in gender gap in earnings over the lifetime, including pension income, compared to fathers (Garcia et al., 2016). Not all of these benefits can be monetised, let alone materialise in the form of tax revenue. The main long-term benefit that can
easily be simulated would be the persistent employment effect for mothers, as discussed in the
overview of the modelling strategy section. This is discussed in the next section.
First, let’s examine the more usual way for government to fund any programme of investment in public services that are recurrent, which is to raise taxation contemporaneously.
Given the identified short-term fiscal benefits reported in Table 5, it is possible to argue that
the rise need not fund the whole investment, only the shortfall. This can be done in many
ways. Arguably, due to the nature of the immediate financial benefits of high-quality childcare
accruing to parents (and to workers in general given the increase in economic activity overall),
it would make sense to fund a significant portion of the shortfall through increases in social
security contributions paid for by earners.14 A smaller portion of the shortfall could be funded
via general taxation, for example in the form of income tax rise given the more general benefits of childcare investment for society as a whole. This paper is not intending to fit an optimal
combination of tax changes but it is possible, using UKMOD, to simulate some changes and
tailor them to meet certain principles, such as keeping the average tax incidence on disposable
income small, in order to avoid distortions, and to make the changes progressive overall.
I use UKMOD to simulate (by trials and errors) the tax changes necessary to make
each scenario self-funding by filling the funding gap. The changes required are as follows:
– raising the first rate of National Insurance contributions (SSC) by 1 percentage point
in scenarios 2 and 4 (involving teacher pay scales) and 0.5 percentage point in scenarios 1 and 3 (involving current pay scales)
– raising the second rate of SSCs by 2 percentage points in all scenarios15
– adjusting the first threshold of personal income tax (called the personal allowance or
PA) downwards until I obtain the right level that enables the gap to be filled entirely,
within a margin of 0.1%. Scenario 1 requires a reduction of the PA by 2%, Scenario 2, by
10%, Scenario 3 by 3% and Scenario 4 by 12%.16
Appendix Tables 7, 8, 9, 10 show the distributional results of a decomposition of the
effects of the investment on childcare costs, net earnings and additional tax rises. They
show that by income decile, the net effect is extremely progressive as the lowest income
decile group benefits the most in proportion of their baseline disposable income after
childcare costs, while richer households’ net benefits reduce gradually along the decile
14

In the UK, social security contributions have increasingly become a tax on earnings, mowing away from a contribution to future social security benefits for those insured, since most of the money collected is pooled with tax revenue to
spend on overall services and transfers.

15
The UK system of social security (National Insurance) contributions is regressive on its own. Employees pay 12% on
their earnings above a low threshold up to an upper limit (which is about a third higher than the average full-time earnings) and 2% on the earnings above that upper limit. So the simulation increases proportionately more the lower (second) rate of 2% (to 3%) than the first rate (from 12% to either 12.5% or 13%).
16

The personal allowance (PA) stood at £11,850 in 2018–19, about a third of the average full-time earnings.
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Table 5 Fiscal effects of different scenarios of universal childcare provision (2018)
Scenario 1

Scenario 2

Scenario 3

Scenario 4

Parameters
Average take-up rate

71%

71%

85%

85%

Pay level

Current

Teacher

Current

Teacher

Costing (£ million)
Gross annual cost

26,574

40,222

32,555

49,375

(in % of GDP)

1.2%

1.9%

1.5%

2.3%

Direct tax revenue

7911

10,506

9819

13,916

Indirect tax revenue

2677

3518

3518

4998

Other tax revenue

651

1770

797

2172

Lower spending on cash benefits

3536

4222

4646

5899

Current ECEC subsidies

4461

4461

4461

4461

Net funding gap

7339

15,745

9314

17,929

(in % of GDP)

0.3%

0.7%

0.4%

0.8%

% self-funding

72%

61%

71%

64%

Source: own calculations using UKMOD microsimulation tool, ONS (2020) and OECD (2020). ‘Teacher’ pay levels signifies the
pay scale of primary school teachers of equivalent qualification. ‘Current’ pay levels reflect wage rates in current commercial
facilities for equivalent qualification. Current ECEC subsidies include free childcare entitlement for eligible 2-to-4 year-olds
and tax relief on childcare expenses but excludes spending on tax credits as part of the means-tested benefits since these
are simulated in UKMOD (part of ‘lower spending on cash benefits’)

scale. The top 20% of households become on average net contributors in the scenarios
involving teacher pay scales (scenarios 2 and 4) but by a fraction of a percentage point (at
most 0.4%).
The lower panel of each table shows the decomposition by household type, confirming
the redistributive aspect of the funding method from childless couples and pensioners
to adults with children as well as to single working-age adults without children, as these
include unemployed individuals who have been modelled to benefit from the job creation.
Longer‑term fiscal revenue

We can now turn to the longitudinal labour supply approach discussed above and see if
the programme can be self-funding over time as an alternative to raising tax and social
security contribution rates. As the higher employment and earnings of mothers of young
children are likely to last beyond the end of the childcare years, it is possible to model the
cumulative tax and benefit differential this would entail compared to the current employment outlook of all mothers. The latter is assumed to represent the lifetime employment
prospects of mothers of young children in the absence of a high-quality universal childcare
system. I assume that the increased earnings of mothers of young children as a result of the
take-up of the universal childcare policy will remain constant in real terms over the rest of
their working life, set to about 35 years, since on average mothers have their first child at
about 30 and retire at 65.
Therefore, using UKMOD we can simply calculate the average annual tax and benefit differential between the two groups and calculate how many years of this revenue are needed
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to offset the total cost of childcare.17 The FRS data show that mothers have on average 1.77
children, which means that the total childcare years used on average per mother would
be about 7 years.18 Therefore 7 years of childcare cost divided by the annual tax-benefit
differential ‘repaid’ per mother gives the number of years needed for the investment to be
recouped.
Table 5 shows the results for each scenario and by level of education. If left to be
funded by mothers’ earnings alone in a form of personal fiscal debt to be repaid over
their career, results show that it would not be possible for low- and mid-educated
mothers to repay the cost as only highly educated mothers manage to offset the costs
of childcare within their typical remaining working life. But the costs are entirely
offset on average for all mothers, in between 21 years for scenario 3 and 31 years
for scenario 2. Moreover, the higher the take-up, the more rapidly the costs can be
recouped.
These results confirm the need to consider childcare as a public service that is cross-subsidised, at least between users, if not by society overall. Either way these results support a compelling argument for fiscal affordability of an ambitious programme whose funding does not
require heavy contributions by any particular group as both the costs and benefits are progressively distributed (Table 6).

Discussion and conclusion
Despite relatively widespread agreement that current ECEC policy in the UK remains vastly
inadequate to address the challenges of quality, accessibility and affordability, arguments
around lack of fiscal space were often the prime reason for opposing increased public investment in the sector. The aim of this paper was to examine such claims and in doing so make a
positive fiscal case. As the costings results show, investing in free universal ECEC provision
of high quality requires significant amount of annual spending, about five to ten times the
amount of public spending currently committed by the government.
But this spending should be seen as an investment that provides many public benefits, in
both the short and longer term. High-quality formal childcare from a young age fosters children’s well-being and social and cognitive development. In the longer term, this will raise productivity in the economy through better education, social skills and greater ability to adapt
to fast-changing technology-driven labour markets. It also reduces inequalities in life chances
and offer opportunities to improve everyone’s quality of life as well as social cohesion. In
the short term it provides employment and reduces gender inequalities in earnings. Both of
these arguments justify public spending as these benefits have a public good element: building social infrastructure. Therefore even if the programme did not generate substantial fiscal revenue, general taxation should be mobilised to achieve this objective of public service
and wider benefits. The fact that it does seem to ‘pay for itself’ over time or with minimum
tax rises under a range of plausible scenarios might help cut through differing political views
about fiscal orthodoxy.
Indeed, taking account of the tax revenue and reduced social security spending stemming
from the many direct and indirect jobs created in the economy, only between £2.80 and £3.90
17

I also add the indirect tax using the same proportional method as for the aggregate tax revenue calculated in the previous section. However I do not add other taxes as these are difficult to allocate to individuals.
18

7.08 exactly (= 4 years per child × 1.77 children).
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Table 6 Average number of years needed per mother to offset childcare costs
Scenario 1

Scenario 2

Scenario 3

Scenario 4

Parameters
Average take-up rate

71%

71%

85%

85%

Pay level

Current

Teacher

Current

Teacher

Results
Low-educated

85.6

66.1

45.3

37.7

Mid-educated

82.0

59.5

45.5

39.0

High-educated

17.1

22.5

14.6

18.7

All mothers

26.3

30.9

20.9

23.8

Source: own calculations using FRS data and UKMOD. Low-educated mothers correspond to those having attained at
most lower secondary education; mid-educated mothers are those having attained upper secondary or post-secondary
education; high-educated mothers are those with a degree

for every £10 spent would require additional funding on a year-on-year basis. Funding the
remainder can be done with tax increases entailing minimal additional contributions for most
households. Alternatively it can be done over several years without tax changes, as the results
showed also that over the longer-term fiscal benefits are likely to recoup the total investment
in childcare, for mothers on average, as their lifetime earnings gap is reduced.
Such reduction in gender earning gaps is also another policy objective in its own right,
improving women’s economic independence and reducing gender inequalities. Maternal employment could be greatly improved if the right incentives are provided and there is
a genuine system of affordable, accessible and high-quality childcare. The method developed
in this paper is easily transferable to simulate ECEC reforms in other countries. As the main
limitation of the research is that employment effects are simulated, there is some uncertainty around the likely take-up of childcare and ‘activation’ of mothers. Therefore further
research could aim to refine the calibration of labour supply effects and resulting fiscal benefits accounting for heterogeneity of mothers in their likelihood to take up the childcare offer,
for different models of increased quality. Simulating productivity gains for children over the
longer term could also be done to estimate further fiscal benefits.

Appendix 1: Distributional results of simulated tax rises for each scenario
See Tables 7, 8, 9, and 10.

0.1
0.3
0.4
0.8
0.7
0.8
0.9
0.8
1.1

D2

D3

D4

D5

D6

D7

D8

D9

D10 (highest)

0.0

Single woman pensioner
0.0

1.4

0.0

− 0.1

3.3

0.0

2.0

0.4

2.1

1.2

0.7

0.6

1.1

0.7

0.9

1.0

1.9

2.7

3.7

21.6

Earnings (%)

− 0.8

− 0.2

− 0.2

− 0.1

− 1.1

− 0.7

− 0.3

− 1.0

− 0.8

− 0.6

− 1.5

− 0.8

− 0.6

− 0.5

− 0.5

− 0.4

− 0.3

− 0.2

− 0.1

− 0.2

Tax (%)

− 0.2

1.5

− 0.2

− 0.2

4.7

0.4

4.6

− 0.6

1.3

0.7

0.3

0.7

1.4

1.0

1.2

1.4

2.0

2.7

3.7

22.0

Total (%)

Source: own calculations using UKMOD microsimulation tool. Decile groups are established based on ranking equivalised household disposable incomes prior to the reform. ‘Childcare’ is the effect of making all childcare
expenses free for those with children aged 0–4, relative to disposable income of the household after childcare costs in the baseline pre-reform scenario. ‘Earnings’ is the effect of increased employment and earnings as
a result of the reform, relative to the same baseline income after childcare. ‘Tax’ is the effect of raising SSCs and lowering PA to pay for the shortfall, and ‘Total’ is the sum of the three components giving the overall net
contribution (−) or benefit ( +) of the reform

0.8

2.5

Couple with child

All households

1.1

Lone father

0.0

3.0

Lone mother

0.0

0.0

Couple no child

Single man pensioner

0.0

Single man

Couple pensioner

0.0

Single woman

Household type

0.6

D1 (lowest)

Income decile group

Childcare (%)

Table 7 Distributional results by decile group and household type for Scenario 1
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0.8

1.1

4.0

0.8

All households

0.0

1.8

0.0

− 0.1

2.9

0.6

− 1.7

− 0.9

− 0.7

− 0.7

− 2.1

− 1.5

− 0.8

− 2.0

− 1.5
− 1.7

− 2.2

− 1.8

− 1.7

− 1.6

− 1.5

− 1.3

− 1.2

− 0.9

− 0.7

− 0.4

Tax (%)

− 0.7

1.0

− 0.8

− 0.8

4.4

5.0

− 0.4

− 1.4

0.8

0.7

− 0.4

− 0.3

0.5

0.0

0.4

0.7

1.6

3.4

4.7

30.6

Total (%)

Source: own calculations using UKMOD microsimulation tool. Decile groups are established based on ranking equivalised household disposable incomes prior to the reform. ‘Childcare’ is the effect of making all childcare
expenses free for those with children aged 0–4, relative to disposable income of the household after childcare costs in the baseline pre-reform scenario. ‘Earnings’ is the effect of increased employment and earnings as
a result of the reform, relative to the same baseline income after childcare. ‘Tax’ is the effect of raising SSCs and lowering PA to pay for the shortfall, and ‘Total’ is the sum of the three components giving the overall net
contribution (−) or benefit ( +) of the reform

0.0
0.0

Single man pensioner

Couple pensioner

2.5
0.0

Couple with child

3.0
1.1

Lone mother

Lone father

Single woman pensioner

0.0

0.0

Couple no child

2.5

0.0
0.0

Single woman

2.2

1.3

Single man

Household type

D10 (highest)

0.7

0.9
0.8

D8

D9

1.1
0.9

0.7
0.8

D6

1.2

2.3

4.0

5.0

30.8

Earnings (%)

D7

0.4
0.8

D4

0.3

D3

D5

0.6
0.1

D1 (lowest)

D2

Income decile group

Childcare (%)

Table 8 Distributional results by decile group and household type for Scenario 2
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0.8

1.1

4.0

0.8

All households

0.0

1.8

0.0

− 0.1

3.7

0.6

− 1.0

− 0.4

− 0.3

− 0.3

− 1.3

− 0.9

− 0.5

− 1.2

− 0.8
− 1.0

− 1.6

− 1.0

− 0.9

− 0.8

− 0.7

− 0.7

− 0.6

− 0.4

− 0.4

− 0.2

Tax (%)

6.1

− 0.3

1.7

− 0.4

− 0.4

5.2

0.2

− 0.6

1.5

1.1

0.3

0.6

1.3

1.0

1.2

1.4

2.2

3.5

4.7

29.6

Total (%)

Source: own calculations using UKMOD microsimulation tool. Decile groups are established based on ranking equivalised household disposable incomes prior to the reform. ‘Childcare’ is the effect of making all childcare
expenses free for those with children aged 0–4, relative to disposable income of the household after childcare costs in the baseline pre-reform scenario. ‘Earnings’ is the effect of increased employment and earnings as
a result of the reform, relative to the same baseline income after childcare. ‘Tax’ is the effect of raising SSCs and lowering PA to pay for the shortfall, and ‘Total’ is the sum of the three components giving the overall net
contribution (−) or benefit ( +) of the reform

0.0
0.0

Single man pensioner

Couple pensioner

2.5
0.0

Couple with child

3.0
1.1

Lone mother

Lone father

Single woman pensioner

0.0

0.0

Couple no child

2.5

0.0
0.0

Single woman

1.9

1.3

Single man

Household type

D10 (highest)

0.8

0.9
0.8

D8

D9

1.2
1.0

0.7
0.8

D6

1.2

2.4

3.7

4.7

29.4

Earnings (%)

D7

0.4
0.8

D4

0.3

D3

D5

0.6
0.1

D1 (lowest)

D2

Income decile group

Childcare (%)

Table 9 Distributional results by decile group and household type for Scenario 3
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Table 10 Distributional results by decile group and household type for Scenario 4
Childcare (%)

Earnings (%)

Tax (%)

Total (%)

− 1.2

44.8

− 1.2

4.5

− 1.6

0.7

− 1.9

0.2

− 2.0

− 0.4

Income decile group
D1 (lowest)

0.6

45.5

D2

0.1

7.3

D3

0.3

5.4

D4

0.4

3.1

D5

0.8

1.5

D6

0.7

1.6

D7

0.8

1.2

D8

0.9

1.7

D9

0.8

0.9

D10 (highest)

1.1

0.9

− 2.3

− 0.4

Single woman

0.0

3.2

0.0

3.7

− 1.7

1.4

Single man
Couple no child

0.0

0.9

Lone mother

3.0

5.1

− 2.2

− 1.4

Lone father

1.1

0.0

Couple with child

2.5

5.1

− 1.7

− 0.5

Single woman pensioner

0.0

− 0.1

− 0.9

− 1.0

Household type

Single man pensioner

0.0

Couple pensioner

0.0

0.0

0.0

All households

0.8

2.5

− 0.6

6.9

− 1.4

2.1

− 1.8

0.6

− 2.0

− 1.9

− 1.0
− 2.3
− 0.9

− 1.1

− 1.9

0.6

1.8
7.0

5.2

− 0.9

− 1.0
1.4

Source: own calculations using UKMOD microsimulation tool. Decile groups are established based on ranking equivalised
household disposable incomes prior to the reform. ‘Childcare’ is the effect of making all childcare expenses free for those
with children aged 0–4, relative to disposable income of the household after childcare costs in the baseline pre-reform
scenario. ‘Earnings’ is the effect of increased employment and earnings as a result of the reform, relative to the same
baseline income after childcare. ‘Tax’ is the effect of raising SSCs and lowering PA to pay for the shortfall, and ‘Total’ is the
sum of the three components giving the overall net contribution (−) or benefit ( +) of the reform
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