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Abstract
Good-quality early childhood education and care (ECEC) has been shown to benefit 
children from low socio-economic backgrounds the most, starting from a very early 
age. Yet in many countries ECEC usage by such children is lower than that of their 
more fortunate peers. We study inequalities in the availability and affordability of 
local ECEC services in Hungary across neighbourhoods of different socio-economic 
status because these factors have been found to be key for ECEC uptake in many 
settings. Hungary is an interesting case because the potential to reduce child pov-
erty is high. We find that publicly-funded ECEC availability for children under age 
3 is lower in poorer areas in Hungary even after controlling for proxies of demand, 
regional effects and the known issue of low ECEC density in smaller settlements. 
Formal ECEC through the private sector is also scarcer in poorer areas but we do 
not find evidence that it is less affordable than in richer areas using a stylised fam-
ily affordability metric. Our study not only expands the geographical dimension of 
the literature but also adds particular value by studying the private-sector pricing of 
ECEC services in the context of demand unsatisfied by the public sector.

Keywords  ECEC · Childcare · Socio-economic status · Availability · Affordability · 
Hungary

1  Introduction

Childcare enables parental employment, and may thus lead to better family 
finances and lower risks of poverty. Through the development of human and 
social capital, it produces rates of return to both the individual as well as the soci-
ety (Conley, 2010). Digging deaper into capital-formation, multiple studies con-
firm that it is children from low socio-economic status (SES) backgrounds who 
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benefit the most from childcare (Ruhm & Waldfogel, 2012; Yang, 2021). This is 
also true for the youngest children (often defined as 0–3 years).

Whether and how childcare can reduce social inequality and poverty have 
been attracting increasing attention from scholars and policy-makers alike (Van 
Lancker, 2018). Currently, formal ECEC is in short supply in many countries 
(Kim & Umayahara, 2010; Pavolini & Van Lancker, 2018) despite universal 
access to ECEC being a key international policy objective (OECD, 2001). And 
in many countries, childcare services usage is socially stratified: it is the highly-
educated and better-off families who are most likely to access childcare (Habibov, 
2015; Schober & Spiess, 2013).

One reason for such social stratification may be related to the substantial heter-
ogeneities in the spatial distribution of ECEC services. Location is key to ECEC 
services due to the geographically small, local nature of these markets (Penner-
storfer and Pennerstorfer, 2020). Another reason identified by the literature is 
the affordability of ECEC services (Abrassart & Bonoli, 2015; Pavolini & Van 
Lancker, 2018), in which the combination of public and private providers – here-
inafter referred to as the welfare mix – appears to play an important role (Camp-
bell et al., 2018; Lee & Jang, 2017; Ünver et al., 2018; Van Lancker & Ghysels, 
2016).

We study ECEC availability and affordability in a Hungarian context. Through-
out the study our focus is on spatial inequalities – specifically, spatial differences 
in ECEC provision that imply that children from lower SES backgrounds are dis-
advantaged in their access to nurseries. Hungary – together with other Central and 
Eastern European (CEE) countries – is amongst those furthest away from the Bar-
celona targets that European policymakers have set (European Commission, 2018). 
Dating back to 2002, one of the Barcelona objectives for each member state entails 
providing high quality and affordable childcare facilities to 33% of children under 
3  years of age. Hungary is also an interesting case because microsimulations put 
it amongst the countries where a targeted 10% expansion of nursery slots has the 
greatest potential to reduce child poverty (Hufkens et al., 2020). Additionally, recent 
years have seen renewed government focus on improving childcare availability (e.g. 
Orbán, 2019). Despite the policy relevance, studies of this topic in a CEE context 
are rare in the international literature.

While nursery fees have been studied in the context of ECEC accessibility, in 
Europe this has mostly been done for nurseries where fees are set or controlled by 
the central or local government (Abrassart & Bonoli, 2015). Studies often focus on 
the country’s most common form of ECEC (e.g. OECD, 2017; Vandenbroeck et al., 
2008, 2013) which may paint an incomplete or even misleading picture if there is 
significant unfulfilled demand. In contrast, we focus on the form best able to respond 
to demand – the legal form of formal ECEC that is most flexible in its ability to fol-
low fluctuations in demand due to ease of establishment, size and type of providers. 
In Hungary, these are the (typically private non-profit) family nurseries which plug 
the gap between demand and the limited provision from local government-run, low-
fee traditional nurseries. Information on private nursery fees is scarce in many coun-
tries and this is certainly true for Hungary (Makay, 2015).

Our research questions are:
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(1)	 What is the relationship between ECEC availability and the prosperity of the 
area?

(2)	 What is the relationship between the affordability of family nurseries and the 
prosperity of the area?

(3)	 How does the welfare mix affect spatial inequalities in a) ECEC availability and 
b) the affordability of family nurseries?

ECEC availability refers to the ability of all children to attend a formal ECEC 
facility in the vicinity of their homes, in line with the underlying concept of local 
childcare markets (Pennerstorfer and Pennerstorfer, 2020). Prosperity of an area 
refers to the economic wellbeing of residents and is proxied through three metrics. 
We define affordability of childcare as the extent to which families are able to pay 
formal ECEC facilities’ fees out of their family income and use proportions as a 
proxy.

We find that childcare availability in the state-operated traditional nurseries is 
lower in poorer areas even after controlling for smaller settlements, regional effects 
and proxies for demand. Consistent with our expectations, this is also the case – to 
a somewhat larger extent – for the typically privately-run family nurseries. Some 
of the poorest districts, in fact, have no family nurseries at all. Although we can-
not exclude the possibility that family nursery affordability has a role to play in 
less prosperous areas’ low family nursery uptake, our metrics do not indicate lower 
affordability in poorer areas even after removing public or church support. This sug-
gests other factors, such as local mothers’ lower earnings potential, traditional mind-
sets opposing formal childcare in early years, and the lack of labour opportunities 
allowing childcare-friendly working patterns, might (also) be important.

To study the relationship between nursery availability and prosperity we run 
spatial regressions with a number of specifications and controls. To study spatial 
inequalities in affordability we rely on our hand-collected data sample of family 
nursery fees and provide out-of-sample estimates for all other nurseries. Thereaf-
ter, to compare the cross-country financial burden relative to net income we apply 
a stylised nursery affordability model for a two-earner couple who work locally and 
whose two children attend local nurseries (OECD, 2017).

2 � Literature Review

2.1 � Childcare and Child Development

Childcare can affect the development of children through multiple routes. First, 
the quality of care may be different at home than in a dedicated childcare arrange-
ment, influencing skill acquision (e.g. social, language and motor skills). Second, in 
the reduced time spent with the child, the quality of parent–child interactions may 
change. For example, there is some evidence in Germany of activities such as read-
ing or singing increasing while watching tv and running errands decreasing in fre-
quency (Felfe & Lalive, 2013) while in Quebec the quality of parenting was shown 
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to have deteriorated (Baker et  al., 2008). Third, increased parental employment 
raises household income which has been shown to have positive effects on child 
development (e.g. Dahl & Lochner, 2012).

A key conclusion arising from the literature on ECEC in the first few years of life 
appears to be that high-quality ECEC can have a positive impact on some aspects of 
child development but the issue of quality is of paramount importance. Comparing 
children with and without ECEC or examining the impact of hours spent in ECEC, in 
general a positive effect is reported for cognitive and language development though 
the size and the persistence of the effect vary across settings (see Melhuish et al., 
2015 for overview). The body of evidence on the impact on socio-emotional devel-
opment is mixed. The cultural context, in particular the age of entry, the quantity of 
non-parental childcare at an early age and group sizes, appear important. Early US 
studies suggest non-maternal care in the early years could lead to a higher risk of 
insecure attachment with the mother (see Friedman & Boyle, 2008 for overview). 
Other studies, however, suggest this to be the case only if ECEC quantity was high 
in the first 15 months of life (rare in Hungary) accompanied by low quality childcare 
or low parental sensitivity (see Melhuish et al., 2015 for overview). High quantity of 
ECEC particularly from an early age has been associated with increased likelihood 
of externalising behavioural problems but high quality care has been shown to mod-
erate such effects in the US. Some non-US studies find no link or a less persistent 
link between childcare and antisocial behaviour or even a positive behavioural effect 
from high-quality care (see Melhuish et al., 2015 for overview).

Evidence from a number of studies and countries suggest low SES children 
benefit the most from ECEC. For example, Geoffrey et al. (2010) show significant 
positive effects on the cognitive trajectory of Canadian children from disadvantaged 
backgrounds by looking at measures of school readiness, vocabulary, reading and 
math scores. In a German context, Felfe and Lalive (2013) find lower SES children 
experience greater benefits from ECEC insofar as their comprehension and inde-
pendence are concerned. The persistence of positive cognitive effects from ECEC 
appears particularly marked for disadvantaged students with differences between 
children with and without ECEC background still reported at age 25 in the US (Her-
rod, 2007). Scholars argue that a key reason for why low SES children gain more 
from childcare than the offsprings of more affluent or highly educated parents is 
because of the less stimulating learning environment in their homes (Van Lancker, 
2018). Some studies looking at the youngest, in fact, find cognitive and non-cogni-
tive effects to be significantly positive only for low SES children (Kottelenberg & 
Lehrer, 2014). In recent years, ECEC is also increasingly recognised as a tool for the 
social integration of children especially from migrant or minority backgrounds (e.g. 
Saraceno, 2011).

2.2 � Provision and Costs of Childcare

A common theme in the studies of Western countries is that nursery place avail-
ability is often lower in lower SES neighbourhoods, with supporting evidence from 
Vienna (Pennerstorfer and Pennerstorfer, 2020), the Netherlands (Noailly and Visser, 
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2009) and Australia (Cloney et al., 2016) but not from New York (Small & Stark, 
2005). Furthermore, rural areas (e.g. van Ham & Mulder, 2005), especially remote 
rural communities (Langford et al., 2019) appear to have lower ECEC coverage.

Studies linking ECEC affordability with SES status often do this by examining 
enrolled children’s SES status and the costs of the nursery. Abrassart and Bonoli 
(2015) show that the extent of progressiveness in the fee structure varies greatly 
across the Swiss canton of Vaud and has an impact on ECEC usage across socio-
economic lines. Pavolini and Van Lancker (2018) find marked differences in struc-
tural constraints in ECEC availability and affordability across countries and show 
this as one of the key reasons for differences in ECEC uptake across socio-economic 
lines. In contrast, we compare affordability spatially, in line with the concern that 
lower SES children from low SES areas may be particularly at a disadvantage in 
their access to ECEC.

In the context of ECEC availability, affordability and perceived affordability a 
number of studies have examined the impact of the welfare mix (Campbell et  al., 
2018; Lee & Jang, 2017; Ünver et al., 2018; Van Lancker & Ghysels, 2016). The 
introduction of market forces and for-profit service providers have been found to be 
associated with provision shifting to wealthy neighbourhoods and under-supply in 
less prosperous areas (Lee & Jang, 2017; Noailly & Visser, 2009). The evidence 
on the presence of non-profit providers is less universal: in Vienna they are found 
to increase inequalities (Pennerstorfer and Pennerstorfer, 2020) unlike in the UK 
(Campbell et al., 2018).

3 � The Hungarian Context

We focus on Hungarian ECEC for children under age 3 because participation rates 
in Hungary for this age group are comparatively low (EPIC, 2019) and attendance 
is non-compulsory. Participation rates from age 3 rise significantly (EPIC, 2019). 
The pattern can be attributed to a confluence of factors including compulsory pre-
primary education from age 3 and the post-natal leave maximum of 3 years (OECD, 
2016a), as well as conservative attitudes towards working mothers of very young 
children (Pavolini & Van Lancker, 2018). Barring special cases, children need to 
start pre-primary education (óvoda) from the September after they turn 3, though 
if the óvoda has spare capacity it can admit children who are at least 2.5 years old 
(Public education law, 2011). The younger age group (20  weeks old up to óvoda 
admittance) is catered for by the various form of nurseries (bölcsődék). Throughout 
the study we proxy the local child population of bölcsőde age through the number of 
0, 1 and 2 year-olds. ECEC coverage for under 3-s has been growing in recent years 
but still more than four in five children are not provided for.

Since 2017 formal ECEC is available in four forms for children under age 3 
(HCSO, 2019a) (Table 1). Traditional nurseries, which are overwhelmingly operated 
by local authorities, constitute the dominant form, accounting for 86% of nursery 
slots in 2018. These are followed by family nurseries (12%), mini nurseries (1%) 
and workplace nurseries (less than 1%). Hereinafter due to market share considera-
tions, current research does not focus on mini and workplace nurseries. Whereas 
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traditional nurseries represent institutionalised forms of ECEC, family nurser-
ies cater for smaller group sizes and settings and are classified as service provid-
ers rather than institutions. As service providers, family nurseries can be established 
quicker, even in a home, and statutory requirements for the service provider role can 
be met through a 100-h course (Dudás, 2019a). In contrast to traditional nurseries, 
family nurseries tend to be operated by the private sector – civilians or non-profit 
companies. For-profit companies’ share is small (5% of family nursery slots). Family 
nurseries can be seen as plugging the gap between the public sector’s institutional 
provision of ECEC and local demand (HCSO, 2019a).

Traditional nurseries face significantly tighter legal restrictions on their fees than 
family nurseries (Child protection law, 1997). Traditional nurseries cannot charge 
more than 20–25% of family income per person, set their fees based on income and 
a number of exemptions apply – such as for families with three or more children, 
children with disabilities or poor families (Dudás, 2019a). In practice, monthly fees 
are typically very low, much lower than the OECD or EU average (OECD, 2016b), 
and can be as low as zero for disadvantaged groups.

Family nurseries, in contrast, face fewer restrictions on the price element beyond 
a cap double as high – 50% of family income per person – in accordance with the 
often private sector nature of these and thus the importance of financial viability. 
Correspondingly, family nursery fees can extend to many multiples of the fees 
charged by traditional nurseries. Another source of funding for most family nurser-
ies is from the government: around 30,000 Hungarian forints per child per month 
can be obtained depending on the number of days the child is present and whether 
the family nursery is operated jointly amongst local authorities (Budget law, 2018).

Traditional nurseries – unlike family nurseries – are by law required to give prior-
ity in their admission to children from disadvantaged backgrounds. Specifically, this 
category includes children of working parent(s): entitled to child protection allow-
ance (more detail in Data and Methodology), from families with 3 or more children, 
from a single parent household; as well as children removed from families by child 
welfare agencies irrespective of parents’ labour market status (Child protection law, 
1997, 42/A §).

Our study is timely because, looking ahead, the government has communicated 
its intention to increase formal ECEC coverage for the youngest (Orbán, 2019). In 

Table 1   Overview of formal childcare for under 3-s in Hungary

Data as of 2018. Other includes "non−profit" and "other non−state" categories

Share of operator by no of slots Slots Children admitted

Type of nursery Public sector Church Other Number % of Total Number % of Total

Traditional nursery 94% 2% 4% 40,648 86% 38,223 86%
Family nursery 13% 10% 77% 5,840 12% 5,680 13%
Mini nursery 61% 12% 27% 625 1% 623 1%
Workplace nursery 88% 0% 13% 56 0% 51 0%
Total nurseries 84% 3% 13% 47,169 100% 44,577 100%
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this context, family nurseries appear to be recognised to some extent as part of the 
solution. For example, government funding through tenders that aim to augment the 
number of ECEC slots have been made available to family nurseries (Hungarian 
Government, 2018).

While improvements have been made to ECEC availability in smaller municipali-
ties in recent years, it remains in shorter supply than in larger towns and cities. Since 
end-2020 local authorities are under obligation to provide nursery slots where more 
than 40 children live who are under age 3 or demand exists in relation to at least 5 
children, though municipalities with a population under 10,000 are not required to 
provide these ECEC slots in the municipality itself (Makay, 2018). Given the known 
nursery shortage in and policy focus on smaller municipalities, we control for these.

4 � Data and Methodology

Throughout the study we use data at the most granular level possible: nursery, set-
tlement, district or county. Counties – of which there are 20 including Budapest, the 
capital – correspond to the Eurostat’s Nomenclature of Territorial Units for Statistics 
(NUTS) 3 level. One level below are the 197 districts which have been established 
with the purpose of optimising the efficiency of local administration. As population 
density varies greatly across rural and urban areas, districts exhibit significant dif-
ferences in their population (ranging from 8,000 to 235,000) and area (ranging from 
100 to 1600 km2 for non-Budapest districts and 2 to 55 km2 for Budapest districts) 
(HCSO, 2022). There are over 3000 settlements in Hungary, with Budapest districts 
included separately in the study.

4.1 � Spatial Inequalities in ECEC Availability

We apply multi-variate spatial regressions to gauge the association between popula-
tion to provider ratios (PPR) – common in the literature (Fransen et al., 2015) – and 
prosperity, the latter proxied by child poverty rate and local housing conditions. Spa-
tial regressions allow for the spatial context – observations may not be independent 
and identically distributed, observations near each other may be related. We use the 
SLX model in which explanatory variables on nearby geographical units are (also) 
included. For example, a district’s nursery coverage ratio may be influenced not only 
by the prosperity in the district itself but by that in neighbouring districts. We use 
the SLX model because of its comparatively good performance under realistic con-
ditions (Rüttenauer, 2019) and because the local nature of the childcare market is 
consistent with the SLX model’s local (rather than global) spillover specification. 
Nonetheless, for robustness, we also run the basic OLS model which disregards the 
spatial context.

We use a global regression model (the SLX model) on account of its greater sim-
plicity, its ease of interpretation for a wider audience and the objective and breadth 
of the paper. Global regression models estimate an average parameter for each 
independent variable. The relationship between the independent variable and the 
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dependent variable may however exhibit spatial heterogeneities. For example, local 
regression models could uncover if the relationship is stronger in certain areas and 
weaker in others. Detailed exploration of such spatial heterogeneities is out of the 
current paper’s scope but could constitute a useful further analysis in addition to the 
study of other questions outlined in the Conclusions. Throughout the study we use 
the GS2SLS estimator and the Stata and QGIS software packages.

The SLX model takes the form of (Halleck Vega & Elhorst, 2017):

where Y is an N × 1 vector of nursery coverage ratios for each geographical unit 
(i = 1,…,N), α is a constant and ιN is an N × 1 vector of ones, X is a N × K matrix 
of explanatory variables and W is the N × N spatial weights matrix. β and ϴ are 
vectors of response parameters. Explanatory variables in our regressions include: 
measure of socio-economic status (main variable of interest), proportion of villages 
and small towns in the area, a proxy for demand for nurseries (proportion of highly 
educated women or women’s labour force participation) and regional dummies.

Key to spatial regressions is the specification of spatial weights matrix, W, which 
describes how the cross-sectional units are connected to each other (Halleck Vega 
& Elhorst, 2017). In this respect, Halleck Vega and Elhorst (2017) emphasise the 
importance of theoretical considerations in determining the exact specification of 
the matrix. As mentioned, the childcare market is very much a local one and there is 
little evidence in Hungary to suggest parents use nurseries beyond their settlement 
or a neighbouring settlement. Our spatial weights matrix allows for spatial spillovers 
inbetween neighbouring geographical units (which in this paper is most often a dis-
trict) only:

Contiguity matrix W, where

Indeed, Halleck Vega and Elhorst (2017) note that such a contiguity spatial 
weights matrix is the most commonly applied approach. Halleck Vega and Elhorst 
(2017) also discuss that although theory should be the driving force behind the func-
tional form of the matrix, another approach could involve using alternative matrices 
– such as the inverse distance matrix – for robustness. We, therefore, check results 
assuming spillover effects are proportional to the inverse of the distance between 
geographical units (inverse distance spatial weights matrix) allowing spillovers 
within a 20 km limit:

Inverse-distance matrix W, where

where D(i,j) equals distance between geographical unit i and j.
We construct nursery coverage ratios as follows at a district-level using data 

from the Hungarian Central Statistical Office’s (HCSO) regional statistics portal 

(1)Y = α�
N
+ X� +WX� + �

(2)wi,j =

{

1 if i and j share a common border

0 otherwise

(3)wi,j =

{

1

D(i,j)
if D(i, j) ≤ 20km

0 otherwise
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(HCSO, 2019d; HCSO, 2019e). For nursery type n ϵ {traditional nurseries, fam-
ily nurseries, all nurseries} and district i:

The lack of regard for the exact spatial distribution of both supply and demand, 
a noted shortcoming of the PPR method (Huff, 1963), is mitigated by local 
authority operated or funded nurseries’ (the majority of nurseries) preference to 
admit children from the local authority’s territory. The proportions of villages 
and small towns in the district are computed using HCSO data (HCSO, 2018).

The child poverty rate is used as a proxy for prosperity due to its spatial granu-
larity and is calculated as follows using data from HCSO (HCSO, 2019d; HCSO, 
2019e). For geographical unit i:

The regular child protection allowance (rendszeres gyermekvédelmi ked-
vezmény) is designed to help underprivileged children in line with the declared 
public policy aim that no child should be removed from their family on account 
of the family’s low income (Child Protection Law, 1997). Local authorities 
review allowance applications but criteria on the following are set centrally and 
are identical (e.g. no difference in forint thresholds) across the country: the family 
income per person, household status (whether single parent household), serious 
illness or severe disability of children, and family wealth per person (Kormányab-
lak, 2020). While questions have been raised about the extent of poor families not 
covered by the allowance (or its predecessor: rendszeres gyermekvédelmi támo-
gatás) (Darvas & Mózer, 2004; Farkas, 2016), in the past, at least, the provision 
was seen to be fairly well targeted at families with children exposed to a high risk 
of poverty (Darvas & Mózer, 2004). A key shortcoming of child poverty rate as 
a proxy for prosperity is that it disregards differences in prosperity for the child 
population not falling into the poor category. Furthermore, childcare avalability 
may influence fertility rates and, if the effect differs across socio-economic lines, 
it could have a knock-on impact on child poverty rates.

As an alternative measure of prosperity, we construct a district-level index 
showing the proportion of housing units with modern conveniences (’összkomfor-
tos’) using data from the 2016 microcensus. For district i:

’Összkomfortos’ is the highest of five categories defined by lawmakers and 
denotes housing units with a room of at least 12 square meters, a kitchen, a bath-
room and a toilet, as well as main utilities including central heating (HCSO, 
2016). A shortcoming of this housing category 1 index is that it does not differen-
tiate between the other four types of housing categories.

(4)Nursery coverage rationi =
ECEC slotsn

i

0 − 2 year old residentsi

(5)Child poverty ratei =
Number of children recipient of regular child protection allowancei

Number of children aged 0 − 17i

(6)Housing category 1 Indexi =
Numberof

�

összkomfortos
�

housing unitsi

Total housing unitsi
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We use two (imperfect) measures to proxy demand for ECEC. First, we use the 
proportion of women who participate in the labour force. Second, we use the pro-
portion of women with higher education because studies suggest that labour market 
inactivity due to childbirth is shorter for highly educated women (HSCO, 2015).

4.2 � Family Nursery Fees

Hungary’s social sector portal contains detailed information on each nursery 
(SZGYF, 2019) but information on fees is missing. At the time of download on 12 
July 2019 the database consisted of 977 family nurseries where the end date of ser-
vice was a future date or indefinite. Full-time price data were hand-collected from 
family nursery websites or via phone calls conducted in July 2019 on a stratified 
random sample. Strata were formed based on the 8 NUTS 2 regions, as defined by 
Eurostat (Eurostat, 2019). 153 family nurseries were selected into the sample and 
prices were recorded for 116. The 37 missing values are mostly driven by inabil-
ity to establish contact (28) and business closure (6). Full-time nursery fees are 
overwhelmingly flat – we found no evidence of differential pricing in 112 cases. 
An overview of the characteristics of family nurseries in our sample and the overall 
population is presented in Table 2.

In order to estimate fees for out-of-sample family nurseries, we fit a regression on 
in-sample family nurseries f:

where i(f) denotes the county (specification 1), settlement (specification 2) or district 
(specification 3) of the family nursery. The proxy for prosperity is either the average 
wage (specification 1), the child povery rate (specification 2) or the housing category 
1 index (specification 3). The third term on the right-hand side of the equation cor-
responds to the spatial lag (the neighbouring areas’ proxy for prosperity) as the wij-s 
are the elements of the contiguity spatial weights matrix as defined in (1). The oper-
ator type of the family nursery is either church, public sector or other. State support 
indicates whether the private sector family nursery has applied for the 30,000Ft/per 
child/month state support. Finally, the settlement type in which the family nursery is 
located can be village, small town, town with county’s rank or capital.

Independent variables were chosen by adapting the findings of nursery price 
studies (Ficano, 2006; Blau, 2001; Helburn & Howes, 1996; Davis and Li, 2009) 
which use a market framework of supply and demand (Davis & Li, 2009; Ficano, 
2006) to the Hungarian family nursery context considering data limitations and 
relevance as follows. The studies identify family income, cost of labour, regula-
tion, the quality of care, the extent of government childcare support, child popu-
lation and maternal employment as relevant determinants. In addition, we also 
take account of the spatial context by including the spatial lags of the proxy 
of prosperity. Similar to 3.1., we do this for neighbouring geographical units, 
thereby allowing neighbouring areas’ prosperity to influence family nursery fees 

(7)
Family nursery feef = � + �1Prosperityi + �2

∑n

j=1
wijProsperityj + �3Operatorf

+�4State supportf + �5Settlement typef + �fi,

i = 1, ..., n,
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in addition to the local area’s prosperity – consistent with some cross-administra-
tive boundary usage of nurseries. While results shown in the paper are based on 
this spatial econometric model, untabulated non-spatial OLS results (without the 
spatial lags of prosperity) lead to the same overall conclusions.

The first version of our proxy for prosperity indicator – relying on average 
wage data of full-time employees (HCSO, 2019c) – intends to capture the spatial 
variation of both family income (demand) as well as staff labour costs (supply) in 
the absence of granular data on the two factors separately. Wage data are, how-
ever, only available at a county level. In an attempt to provide more granular-
ity, dummies for the type of settlement (town, village, capital) are added (HCSO, 
2018) as evidence shows that within a county the type of settlement has a material 

Table 2   Overview of family 
nurseries’ characteristics in 
sample and in total population

Other includes "non−profit" and "other non−state" categories

Sample All family 
nurseries

N % N %

NUTS 2 regions
  Budapest 28 24 242 25
  Southern Great Plain 13 11 125 13
  Northern Great Plain 8 7 80 8
  Northern Hungary 14 12 119 12
  Central Transdanubia 9 8 87 9
  Southern Transdanubia 13 11 89 9
  Western Transdanubia 10 9 77 8
  Pest 21 18 158 16
  Total 116 100 977 100

Legal status of settlement
  village 26 22 193 20
  town 29 25 262 27
  town with county rights 33 28 280 29
  capital 28 24 242 25
  Total 116 100 977 100

Type of operator 8 7 126 13
  public sector 8 7 126 13
  church 12 10 96 10
  other 96 83 755 77
  Total 116 100 977 100

Receives state support 106 91 878 90
  Yes 106 91 878 90
  No 10 9 99 10
  Total 116 100 977 100
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bearing on the average income (HCSO, 2019b). Each county’s average wage is 
divided by the national average to create an average wage index.

In specification 2, as an alternative to the average wage index, we use the child 
poverty index – the child poverty rate divided by its average – at a settlement level 
which on account of its greater granularity allows for robustness checks. Neverthe-
less, the key shortcoming of the child poverty index is that it can be seen to provide 
information on the left side of the income distribution whereas due to their fees, 
family nurseries are often perceived to be used by middle- or high-income families.

In Hungary all family nurseries operate in the same regulatory context thus 
regulation cannot be seen as a differentiating factor. A notable shortcoming in the 
data is the lack of information on the quality of care or extra services. Nonetheless, 
such differences are tempered by a number of minimum quality requirements on, 
for example, staff to child numbers and floor area (CSONK, 2017). Local authority 
and church operators of family nurseries may be covering part of the costs of nurs-
ery care, therefore dummies for the type of operators are added. Demand for fam-
ily nurseries is influenced by the number of children who cannot access traditional 
nurseries. A ratio of non-family nursery slots to the 0–2-year-old population is con-
structed by district but is omitted in the final version of the model as its coefficient is 
not found to be statistically significant at the 0.1 level, nor does the variable increase 
the model’s goodness of fit.

4.3 � Spatial Inequalities in the Affordability of Family Nurseries

Equipped with data on family nursery fees, we create stylised examples of how aver-
age family nursery fees in each of the 20 counties compare to the area’s average 
family net income, relying on a methodology used to compare nursery fees across 
countries (OECD, 2017). For each county we divide the average family nursery fee 
with the average net family income. The latter is calculated as follows:

A two-earner couple with two children, aged 2 and 3, is assumed. One parent’s 
gross earnings equals the average wage of the area while the other parent is assumed 
to earn 67% of this average. In addition to the wages, families receive cash ben-
efits, family allowance (családi pótlék) and maternity benefit (GYES), which latter 
is a fixed amount the family receives until the child turns 3 (GOCCB, 2019; Dudás, 
2019b). Parents pay tax and social contributions but also benefit from the tax relief 
on account of their two children (NAV, 2019).

In the current study, unlike the OECD study, the 2-year-old is assumed to access 
(full-time) family nursery services, rather than using the most typical form of ECEC 
which would be the traditional nursery, and the 3-year-old’s (low) kindergarten 
fees are disregarded. Also disregarded is the return-to-work subsidy (HST, 2019) 
because, importantly, this did not apply to mothers already in work and paying fam-
ily nursery fees at the time of the data collection. Assuming the younger child is 

(8)
Average net family income (HUF) = 167% average wage − social contributions − tax

+ family allowance + net maternity benefit
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2  years old, as in the OECD’s methodology, is reinforced in a Hungarian family 
nursery context by the fact that a minority of children accessing these services are 
under age 2 (Makay, 2018).

Descriptive statistics for all variables are included in Tables 2 and 3. Most vari-
ables are available at a district-level, the exceptions are the income data (county) and 
child poverty data (district and settlement).

5 � Results and Discussion

5.1 � Spatial Inequalities in ECEC Availability

Figures 1 and 2 show maps of district-level nursery coverage ratios and child pov-
erty rates. Across the country nursery slots are only available to a minority of 
nursery-aged children. Noticeable is that nursery coverage ratios are comparatively 
higher around Budapest and its agglomeration. Child poverty rates, in contrast, are 
the highest in the Eastern part of the country.

Regression results suggest that ECEC availability is lower in districts with a 
higher child poverty rate (Table 4 Specification 1). This holds true even after con-
trolling for the population of villages and towns without a county rank (Specifica-
tion 2) or taking into consideration the demand for ECEC through two proxies – the 
proportion of women with higher education (Specifications 3 and 4) or women in 
the labour force as a proportion of the women population (Specifications 5 and 6). 
The finding is not simply the result of differences across regions: even after con-
trolling for regions by adding dummies at the NUTS2 level (8 regions), there are 
fewer nursery slots per child in poorer areas (Specifications 4 to 6). Finally, instead 

Table 3   Descriptive statistics

Variable level N mean median min max st.dev

all nursery coverage ratio district 197 0.129 0.109 0.000 0.374 0.085
family nursery coverage ratio district 197 0.016 0.012 0.000 0.074 0.017
traditional nursery coverage ratio district 197 0.112 0.097 0.000 0.356 0.079
z_family nursery coverage ratio district 197 0.000 -0.252 -0.953 3.516 1.000
z_traditional nursery coverage ratio district 197 0.000 -0.185 -1.423 3.110 1.000
child poverty rate district 197 0.251 0.203 0.010 0.745 0.183
village proportion district 197 0.394 0.416 0.000 0.898 0.239
small town proportion district 197 0.410 0.425 0.000 1.000 0.268
Housing Category 1 Index district 197 0.566 0.549 0.211 0.915 0.160
Proportion of women with HE district 197 0.161 0.131 0.058 0.549 0.094
Women labour force participation district 197 0.412 0.411 0.333 0.526 0.034
average wage county 20 308,448 297,954 243,489 442,590 44,960
average wage index county 20 0.876 0.846 0.691 1.257 0.128
average net family income county 20 434,796 423,141 362,656 583,767 49,930
child poverty index settlement 3172 1.00 0.80 0.00 3.18 0.80
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Fig. 1   Nursery coverage ratios – all forms of nursery. Nursery coverage ratio defined as ECEC slot per 
0–2 year old permanent resident, by district

Fig. 2   Child poverty rate. Child poverty rate defined as the number of children recipient of regular child 
protection allowance divided by the number of children aged 0–17, by district
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of the child poverty rate we apply an alternative measure of prosperity, the Housing 
category 1 index (Specification 6), and arrive at the same conclusion. Results are 
robust to heteroskedasticity and to the removal of districts with the highest and the 
lowest nursery availability rates or to the removal of districts with the highest and 
lowest child poverty rates. Throughout this section we present results pertaining to 
the SLX model but the OLS model yields broadly similar results (untabulated). Our 
main specifications are also rerun using the inverse distance spatial weights matrix 
(Supplementary Table 1) instead of the contiguity spatial weights matrix, leading us 
to the same the broad overall conclusions.

The own-county direct effect of a 10 percentage point higher child poverty rate 
is a 2 percentage point lower ECEC availability ratio (10*-0.17) (Specification 2). 
Additionally, there is a spillover effect across neighbouring counties: a 10 percent-
age point higher child poverty rate across neighbours on average results in a 1 per-
centage point higher ECEC availability ratio (10*0.1). The total impact is therefore 
a 1 percentage point lower ECEC availability ratio. The effect is far from insignifi-
cant in light of the low nursery coverage ratios (average of 13% across districts) and 
the wide range of child poverty ratios (from 0.01 to 0.74 across districts). Findings 
are directionally in line with fundings for a number of European countries (Cloney 
et al., 2016; Noailly and Visser, 2009; Pennerstorfer and Pennerstorfer, 2020).

As expected (Abrassart & Bonoli, 2015; Makay, 2018), ECEC availability for the 
youngest is lower in districts with a larger proportion of their population living in 
villages and less central towns (Specification 2’s total impact measure for village 
and town proportion are untabulated).

Turning to the effect of the welfare mix, the pattern of lower ECEC availability 
for the youngest in areas with higher child poverty, controlling for small settlements, 
demand and regional effects, is true for both the public sector-operated traditional 
nurseries (Table 5 specification 1) and the largely private sector-run family nurseries 
(specification 2). A one percentage point higher child poverty rate is associated with 
a 0.09 (0.06) percentage point lower ECEC coverage ratio for traditional (family) 
nurseries (including the impact of spatial spillovers). The smaller total impact meas-
ure for family nurseries (0.06 versus 0.09) largely reflects family nurseries’ smaller 
market share. In order to see whether family nursery or traditional nursery provision 
reacts more to child poverty rates irrespective of differences in market share, we 
standardize the traditional and family nursery availability ratio (deduct mean and 
divide by standard deviation) and rerun specifications 1 and 2. The child poverty 
ratio’s total impact measure is larger in absolute terms for family nurseries (-3.5 in 
specification 4) than traditional nurseries (-1.10 in specification 3), suggesting pri-
vate sector provision (proxied by family nursery availability) responds slightly more 
to poverty levels than does public sector provision (proxied by traditional nursery 
availability).

A clear conclusion thus is that children in poorer areas have less access to 
ECEC. With local children in such areas more likely to come from low SES fami-
lies, one concern could be that this translates to lower accessibility for children from 
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underprivileged backgrounds – precisely the children who would benefit the most 
from ECEC for the reasons mentioned in the Introduction.1 This is consistent with 
Van Lancker and Ghysels’s (2016) finding for Hungary showing lower usage of 
ECEC for children with low-educated mothers and with data on income quintiles 
and ECEC usage from the Hungarian Central Statistical Office (HCSO, 2012). In 
contrast to these, Pavolini and Van Lancker (2018) fails to find evidence of lower 

Table 5   ECEC availability: traditional versus family nurseries

Dependent variable: nursery slots as a proportion of 0–2  year old permanent residents. Specifications 
1 and 3 include traditional nurseries only, specifications 2 and 4 family nurseries only. Specifications 3 
and 4 use standardised nursery coverage ratios. All specifications apply the SPX model which includes 
the spatial lags of the exogenous covariates – these lags are ommitted from the table. ***, **, and * cor-
respond to statistical significance at the 1%, 5%, and 10% levels, respectively. Results are robust to heter-
oskedasticity. Standard errors in parenthesis

Variable (1) (2) (3) (4)

Traditional 
nurseries

Family nurser-
ies

Z_traditional 
nurseries

Z_family 
nurseries

Coeff Prob Coeff Prob Coeff Prob Coeff Prob

Child poverty rate -0.12 *** -0.02 -1.48 *** -1.34
(0.03) (0.01) (0.41) (0.91)

Village proportion -0.14 *** -0.01 * -1.75 *** -0.88 *
(0.02) (0.01) (0.28) (0.50)

Small town proportion -0.07 *** -0.02 *** -0.86 *** -1.18 ***
(0.02) (0.01) (0.20) (0.34)

Women labour force participation 0.28 * 0.03 3.53 * 1.56
(0.16) (0.05) (2.09) (3.30)

Constant 0.11 0.00 -0.01 -0.81
(0.07) (0.03) (0.95) (1.58)

Includes NUTS2 dummies Yes Yes Yes Yes
N 197 197 197 197
Wald chi2 616 112 616 112
Prob (> chi2) 0.00 0.00 0.00 0.00
Pseudo R2 0.74 0.30 0.74 0.30
Shapiro–Wilk (res) 0.85 0.00 0.85 0.00
Measure of SES direct impact -0.12 *** -0.02 -1.48 *** -1.34

(0.03) (0.01) (0.41) (0.91)
Measure of SES indirect impact 0.03 -0.04 0.38 -2.16

(0.06) (0.02) (0.72) (1.37)
Measure of SES total impact -0.09 * -0.06 ** -1.10 * -3.50 **

(0.05) (0.02) (0.66) (1.39)

1  The correlation between ECEC availability and socio-economic inequality in ECEC usage is not nec-
essarily positive, and we get back to this issue when discussing policy implications.
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usage in low SES households for Hungary, though only three very broad categories 
are studied (managers and professionals, white-collar workers and blue-collar work-
ers). Pavolini and Van Lancker’s (2018) results may also be influenced by the admis-
sion criteria of traditional nurseries in Hungary that gives priority to disadvantaged 
children. With such criteria in place, it may not be the lowest SES children who are 
affected the most but children from families with limited means who do not fall into 
the priority category. The families of these children may not be able to afford private 
childcare or such arrangements may place a significant burden on family finances.

In any case, the admission criteria only partly mitigates the impact of low ECEC 
coverage on the most disadvantaged. First, admission is mostly conditional on par-
ents’ active labour market status. Second, nursery coverage ratios are much lower 
than child poverty rates in many areas. Third, studies show that ECEC achieves 
maximum benefit for low SES children if they are mingled with other children (Reid 
& Ready, 2013), in other words low supply in these areas may even be suboptimal 
for the admitted.

A clear policy implication thus is to increase ECEC supply targeting the poorest 
areas first. Increasing supply, however, does not automatically translate into higher 
proportions of disadvantaged children going to nursery (e.g. Schober and Stahl, 
2014) though it can have a positive impact (Van Lancker, 2018). In Hungary – as 
in many other countries – highly educated mothers tend to return to work earlier 
than others (HSCO, 2015), translating to a greater demand for childcare. Key to the 
expansion of childcare, therefore, is to ensure that alongside higher SES children 
low SES children are also admitted to an adequate extent.

5.2 � Spatial Inequalities in the Affordability of Family Nurseries

Given the shortage of favourably-priced traditional nursery places across the coun-
try, the affordability of family nurseries may play a pivotal role in the usage of child-
care. If fees are comparatively less affordable in poorer areas, this may result in less 
local children benefiting from such services.

At the time of the data collection family nurseries were present in 130 of the 
197 districts. These districts had lower rates of child poverty, higher proportions 

Table 6   Districts with and without family nurseries

Districts with family nurseries: Yes No

Mean Median sd Mean Median sd

Child poverty rate 0.21 0.16 0.18 0.33 0.32 0.17
Housing Category 1 Index 0.60 0.61 0.16 0.50 0.47 0.15
Village proportion 0.34 0.34 0.24 0.49 0.53 0.20
Small town proportion 0.37 0.39 0.29 0.50 0.56 0.20
HE Women proportion 0.19 0.15 0.11 0.11 0.11 0.28
Women labour force participation 0.42 0.042 0.03 0.40 0.40 0.03
N 130 67
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of housing with modern conveniences and lower proportions of small settlements 
(Table 6).

In line with the literature on market-based nursery fees (e.g. Davis & Li, 2009), 
our sample data suggest higher nursery fees in forint terms in counties with higher 
average wages (Table 7). This, in itself, is no surprise as families living in better-
off areas are presumably more able to afford higher fees and, simultaneously, nurs-
ery staff in the area is able to negotiate higher wages. Ignoring the spillover effects 
from neighbouring counties’ prosperity, specification 1 suggests that fees are 30,680 
forint higher in a family nursery located in a county where the average wage cor-
responds to the cross-county average compared to an otherwise identical nursery 
in the poorest county where the average wage is 69% of the cross-county average 
(98,967*100%-98,967*69%). The difference in fees (30,680 forints) amounts to 9% 
of the country-wide average gross wage. The explanatory variables explain over 
70% of the variation in family nursery fees in our sample of 116 (Table 7, specifica-
tion 1).

Alternative specifications using the more granular child poverty index (specifica-
tion 2) or the housing category 1 index (specification 3) instead of the county-level 
average income ratio as a proxy for the area’s SES arrive at similar results, though 
with a somewhat worse model fit.

Results in all three specifications are robust to heteroskedasticity. Dropping 
observations pertaining to fees or proxies for prosperity with a few of the largest and 
smallest values does not modify conclusions. Shapiro–Wilk test results suggest that 
at 0.05 significance level we cannot reject the hypothesis that residuals are normally 
distributed. Finally, we use two cross-validation methods frequently used in the lit-
erature, K-fold cross-validation and leave-one-out cross-validation (Arlot & Celisse, 
2010) to test our models’ out-of-sample prediction power. Results suggest that the 
correlation between the observed values of family nursery fees and those predicted 
by our models is strong.

While results indicate that family nursery fees are lower in financial terms in 
lower SES counties, we next analyse the financial burden to families these translate 
into. We estimate fees for the 861 out-of-sample family nurseries. We use specifica-
tion 1 because of its goodness of fit and its prediction power. Table 8 shows nusery 
fee statistics in forint terms. The average family nursery fee for all nurseries is esti-
mated at 64,437 forints inclusive of meals. For the nurseries with private operators 
this is 74,312 forints. While we lack granular data on traditional nursery fees, one 
estimate for these establishments at the time of our data collection puts the average 
excluding meals at 8,000 forints and the average fee for meals at around 8–10,000 
forints with 60–70% of children receiving free meals (Dudás, 2019a). As expected, 
family nursery fees thus appear significantly higher than traditional nursery fees.
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The average family nursery fee accounts for between 6 and 15% of the average net 
family income across counties (Fig. 3, black circles), using a stylised family afford-
ability metric as outlined in Data and Methodology.2 Interestingly, the proportion is 
lower in poorer counties, as evidenced by the positive slope of the black trendline 
in Fig. 3 and the high statistical significance of the corresponding regression coef-
ficient (untabulated).

Turning to the effect of the welfare mix, we next seek to understand whether aver-
age family nursery affordability in poorer counties still compares favourably to that 
in richer counties absent state and church support.

As a first step, we remove family nurseries from our sample with state or church opera-
tors. We rerun the fee model to estimate fees for out-of-sample privately-operated family 
nurseries and then recreate the stylised examples of family nursery fees in the context of 
net family income. On average family nursery affordability using this metric continues to 
be more favourable in counties with a lower average net family income, as illustrated by the 
positive slope of the light grey line in Fig. 3 and the high statistical significance of the cor-
responding regression coefficient (untabulated). This suggests that even amongst privately-
run family nurseries, the average family nursery fee makes up a smaller proportion of the 

Fig. 3   Family nursery affordability across counties. Each mark represents a county’s family nursery 
affordability metric for one of the three models: including all family nurseries (dark black dot), only pri-
vate family nurseries (light grey triangle), only private family nurseries with the removal of state support 
(grey diamond). Dotted lines are the fitted regression lines for each of the three models showing the rela-
tionship between family nursery affordability and the county’s average net family income

2  Note that almost all of these proportions exceed the legal threshold of 20–25% of per person family 
income applicable to the (public) traditional nurseries, referred to in the Hungarian context section, as – 
for example – the 7% family nursery fee/net family income corresponds to a 28% family nursery fee/ per 
person family income (7/(100/4)) for a family of four.



1043

1 3

The Socio‑Economic Status of Neighbourhoods and Access to…

net average family income in poorer counties than in richer ones. The slope is only slightly 
less positive than when all nurseries were included.

The state normative support of about 30,000 forints is a flat amount across the country, 
regardless of the family nursery fee. Proportionately, therefore, this translates to a higher 
subsidy in poorer areas where family nursery fees tend to be lower. Consequently, as a 
second step, we seek to uncover whether this form of government involvement might be 
driving the aforementioned positive relationship. As a thought experiment, where family 
nurseries have applied for state support, we increase fees by this amount. This is not to 
say that absent government support, fees would indeed increase by this amount as market 
forces, not least the ability and willingness of parents to cover this extra cost, would also 
be at play. Nevertheless, one could assume that in poorer areas, family nurseries might be 
able to pass on less of the increase in costs than family nurseries in richer areas. Accord-
ing to this line of reasoning, and repeating the steps in the first part of this section, we 
would be underestimating the steepness of the slope (Fig. 3 dark gray line). Even so, the 
slope remains positive, though somewhat less steep than in the first two scenarios. Again, 
this provides further confirmation that the average family nursery fee as a proportion of 
the average net family income in poorer counties compares favourably to that in richer 
counties, even after government and church support is removed.

6 � Limitations

Conclusions regarding ECEC availability relative to demand should be interpreted 
with caution on account of the shortcomings of our two proxies for demand: the pro-
portion of women who participate in the labour force and the proportion of women 
with higher education. Neither of these take into account whether the woman has 
nursery-aged children and is actively seeking childcare.

The OECD proxy we use to measure ECEC affordability is imperfect. Indeed, it is 
plausible that even though fees account for a smaller proportion of net family income 
in poorer areas, the net family income is so low that fees are not affordable. Moreover, 
income averages may mask important differences in the distribution of income – such 
data for families with young children would be particularly useful. Also, we do not have 
spatial information on the income distribution of parents whose children go to tradi-
tional nurseries. Despite traditional nurseries’ legal obligation to prioritise disadvan-
taged children, it is conceivable that in some areas proportionately more children are 
admitted from higher socio-economic background (relative to the non-prioritised low 
SES group) and thus family nursery fees constitute a comparatively higher burden for 
the average family looking for childcare in the area.

7 � Conclusions

A dominant way of viewing childcare is as an investment in human and social capi-
tal. Multiple studies confirm that it is low SES children who benefit the most from 
ECEC (e.g. Van Lancker & Ghysels, 2016), including from a very young age.
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Similar to other countries, the public provision of ECEC for the under 3-s is 
in short supply in Hungary. We find that the shortage of the (publicly-funded) 
traditional nurseries is greater in poorer areas even after controlling for small set-
tlements, regional effects and proxies of demand. Our regressions suggest that, on 
average, a 10 percentage points higher child poverty rate is associated with a one 
percentage point lower traditional nursery coverage ratio (slots per 0–2 year-old 
residents), after controls and considering spillover effects. The one percentage 
point difference is far from marginal in a country where formal ECEC arrange-
ments cover less than 20% of children pertaining to this age group and child pov-
erty rates range from 1 to 74%.

Lower access to ECEC in poorer areas is suboptimal because it may trans-
late into many underprivileged children forgoing the potential benefits of ECEC 
– precisely the children who could gain the most. Local availability is highly rel-
evant in childcare with geographical proximity essential in allowing parents to 
manage daily logistics (Pennerstorfer and Pennerstorfer, 2020).

In the the context of traditional nursery shortage, family nurseries are the legal 
form through which the private market steps in to supply formal ECEC. Privately-
run family nurseries’ market share is at c. 10% and are widely seen to be used by 
better-off families (e.g. Keller, 2018). Unsurprisingly, we also find lower avail-
ability of this form of ECEC in poorer areas. We do not, however, uncover evi-
dence suggesting that family nursery fees are less affordable in poorer compared 
to richer areas areas using a stylised family affordability metric.

To maximise the benefit of early childcare at the level of society, it is impor-
tant to ensure that less advantaged children have access to ECEC services but in 
settings that are not purely limited to such children. One possible policy direc-
tion that accomodates for the local nature of ECEC is expanding public ECEC in 
poorer areas with policies ensuring that the proportion of lower SES children does 
not decrease. The country-wide expansion of ECEC services has been a policy 
objective in Hungary in recent years, current paper suggests targeting underprivi-
leged areas first.

Further studies could usefully build on our results and inform a holistic policy 
approach aimed at increasing ECEC usage for disadvantaged children. To this end, 
one useful line of enquiry would entail a thorough exploration spatially and across 
socio-economic lines of factors that have been identified as important to ECEC 
demand beyond the affordability of private ECEC – which we did not find to be 
inferior in poorer compared to richer areas. Such factors include inadequate labour 
market opportunitities, the perceived value of maternity benefit and conservative 
attitudes in favour of young children staying with their mothers (HSCO, 2015).

Abbreviations  CEE:  Central and Eastern Europe; ECEC:  Early Childhood Education and Care; 
HCSO:  Hungarian Central Statistical Office; NUTS:  Nomenclature of Territorial Units for Statistics; 
OLS: Ordinary Least Squares; PPR: Population to Provider Ratio; SES: Socio-Economic Status
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