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Abstract Availability of free public education induces a transfer in kind among households
with school age children. We provide evidence of the redistributive character of public edu-
cation provision. We estimate structural quantile treatment effects of household income on
the distribution of expected educational transfers in kind. Under the assumption that edu-
cation quality is a normal good, better services (ancillary to the core education mission)
supplied by private schools increase quality therein and reduce the incentives for wealthy
households to enroll in public education. Because of these incentives, rich families bene-
fit less from educational transfers in kind and the public education system is redistributive.
Using household survey data from Italy, we find that an increase in net income reduces the
value of the expected educational in kind transfers for compulsory education.
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1 Introduction

In many countries public education provision and free accessibility to compulsory education
are fundamental constitutional rights. Public education provision accounts for a substan-
tial share of the public budget in countries with developed welfare states.! Several reasons
justify this spending: among them, a redistributive motive (Boadway and Marchand 1995;
Aaberge et al. 2010, 2013).

A government with redistributive intents could subsidize the education of children from
low-income households through a cash transfer. The transfer would allow these households
to buy the quantity and quality of educational services they prefer on the market. Alternati-
vely, educational services can be publicly provided at no admission costs, inducing a trans-
fer in kind to households with children in school age who decide to benefit from free educa-
tion availability. The presence of informational asymmetries on household income, however,
makes it difficult to establish who is really poor and deserves to be supported, financially or
in kind. Granting universal access to free education offers alternatives to the targeting issue.
The redistributive implications of universal provision is, nonetheless, unclear.

The objective of this article is to test if universal availability of public education acts
as a transfer in kind that redistributes income (i.e. is inequality-reducing) across house-
holds with school age children. Following Lambert (2001, p. 269) a transfer (in kind) is
redistributive when it is regressive, i.e. when the share of the transfer to household income
decreases with household income. Universal take-up of public education would induce a
lump-sum transfer in kind across all households, which is inequality-reducing as long as
high-income households contribute more (through taxes) to financing eduction compared
to low-income households. However, high-income households are generally more likely
than low-income households to consume educational services in upper-secondary educa-
tion, implying a potential positive association between the educational transfers in kind
and household income, which harms redistribution. Furthermore, universal coverage can
deteriorate the quality of the service (at fixed budget), and hence the size of the transfer.
Alternative mechanisms can ensure the redistributive nature of public provision of education
in the presence of a market for private schooling.

Consider the case in which there are informational asymmetries about household income,
and preferences for educational quality are homogeneous across households, valuing edu-
cation quality as a normal good. In this situation, redistribution can be always achieved
if public education provision is designed in such a way that high-income households with
children in education find it optimal to sort out of the public system and purchase the edu-
cational services in the private market at their preferred quality. The mechanism formalized
by Besley and Coate (1991) produces situations in which universal availability of public
education can induce a regressive transfer in kind by imposing costs on households opting
for free public education. These costs take the form of restrictions on the quality of edu-
cation produced by the public sector (Currie and Gahvari 2008). The lower the quality, the
higher the incentive for the high-income households to sort out of the public education sys-
tem, while still contributing to financing education through taxes (Besley and Coate 1991;
Blackorby and Donaldson 1988; Gahvari and Mattos 2007).

ISee, for instance, the 2017 OECD’s report “Education at a Glance”.
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Quality of education is, nonetheless, multidimensional in nature.? Private and public sec-
tors may differentiate the quality provision of education along different lines, reflecting
underlying heterogeneity in households motives to opt for expensive private schooling in
presence of freely available public education.? The quality costs advocated by the Besley
and Coate mechanism need not to be related to quality of core educational services (espe-
cially in compulsory education, where quality standards are set by central governments),
but rather can refer to additional services that only private schools offer expensively.

The sorting mechanisms illustrated above implies regressivity: given preferences for edu-
cation quality, households with higher income prefer to consume less public education and
opt for private provision, implying decreasing transfers in kind; given household income,
households with higher preferences for education quality are more willing to accept the
opportunity costs of foregoing public education and opt out for private education provision.
We investigate evidence of this mechanism on the data by quantifying the sign and size of
the structural quantile treatment effect (Ma and Koenker 2006; Chernozhukov and Hansen
2006) of an exogenous increment of household income (equivalized by families needs) on
the educational transfers in kind accruing to the households with children in education. Identi-
fication of the desired effect relies on an instrument for household income, which is related to
heterogeneity in expected tax deductions across households. We allow the desired affects to
vary along the distribution of transfers in kind (which identifies opportunity costs of forego-
ing public education, and hence reveals information about preferences for quality) and along
the distribution of household income. We are hence able to recover the effect of household
income while holding household preferences and income (and their correlation) as fixed.

The analysis is developed for the Italian case. We derive a monetary measure that values
the educational transfers in kind accruing to the households who decide to benefit from the
inexpensive provision of educational services from the public sector. We make use of a study
carried out in 2003 by the Italian National Institute for the Evaluation of Education System
(INVALSI) and the Consortium for the Development of the Methodologies and Innovations
of the Public Administrations (MIPA), (INVALSI-MIPA 2005), to microsimulate the edu-
cational transfers in kind accruing to the household. We also use SHIW database (wave
2004) by the Bank of Italy to collect information on income and other characteristics of a
representative sample of Italian households with children in education (either compulsory
or post-secondary).

In the largest sample, we find evidence that household income has an effect on transfers
in kind. For given preferences for educational quality, an exogenous increment in household
income decreases the transfers in kind accruing to the household, implying a redistribu-
tive impact of public education provision. The size of this effect is smaller, in magnitude,

2Cellini et al. (2010) emphasize that evaluation of public education investments should account for academic
and non-academic features of education provision, as both dimensions are valuable to household. Their
identification strategy relies on the fact that household preferences towards quality of public education are
revealed by changes in household residential decisions, which in turn produce general equilibrium effects on
housing prices (see also Bayer et al. 2007).

3Such motives include: support of common values, such as religion (Sander 2001) and status symbol (Fer-
shtman et al. 1996); regard for social composition of schools and peers’ socio-economic conditions (Zimmer
and Toma 2000); interest in the long-term implications of education, such as the ability of private schools
to produce economic advantages for their students (Green et al. 2012); as well as demand for educational
inputs, such as the student-teacher ratio (Checchi and Jappelli 2003).
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for households with greater income. For given household income, we also find evidence
of negative effects, which increase in magnitude along the distribution of transfers in kind.
Consistently, households with larger preferences for education quality (hence facing larger
opportunity costs) are also more responsive to changes in income, implying larger likeli-
hood to sort into private education provision and fostering redistribution. These findings
hold when estimates are restricted to households with children in compulsory education, as
well as across a variety of robustness checks. Results do not hold for the sample of house-
holds with children in post-compulsory education, where sorting across private and public
provision is sequential to the choice of further investing in education. Furthermore, there is
evidence that the quality of upper secondary education in private institutes in Italy might not
be larger than the quality in public schools, thus implying that sorting behavior leverages on
different incentives.

The rest of the paper is organized as follows. Section 2 illustrates the role of household
sorting into private and public education on household income redistribution, and provides a
description of the Italian institutional framework. Section 3 describes the empirical strategy:
method, data, the microsimulation exercise on the educational transfers in kind, descriptive
statistics and our instrument. Results and the discussion are reported in Section 4. Finally,
Section 5 concludes.

2 Public education provision as a transfer in kind

The objective of this article is to assess the effect of household income on the transfer in
kind accruing to the households with children in education. The sign and size of the effect
is informative of the redistributive nature of the transfer in kind. A simple regression of the
value of education transfers in kind on household income masks different channels through
which income affects transfers. For instance, households are generally not comparable in
terms of demand for education. Childless households do not demand educational services,
but pay taxes that are used to finance public provision of education. Also, households with
many children in school age receive a proportionally larger transfer than households with
the same income but fewer children. We control for these differences by focussing on house-
holds with children and we use equivalence scales to make households comparable in terms
of demographics. Furthermore, households may differ in demand of compulsory and post-
compulsory education, depending on parents human capital and expected returns from local
labor markets. These channels can be controlled for by including demographic and human
capital controls as long as macro-area fixed effects.’ For a group of otherwise comparable
households, the effect of household income on transfers in kind depends on the sorting incen-
tives, which are driven by heterogeneity in income and preferences for education quality. We
first show with a simple consumption model how these two sources of heterogeneity inter-
act to determine sorting behaviors, and what implications this has for testing redistributive

4We motivate in Section 2.2 that private and public provision of education in Italy differ by the quality
of ancillary services they offer, while the quality of core (teaching-related) services is rather homogeneous
across provision status, at least at compulsory schooling level. Evidence suggests that demand for upper
secondary private education in Italy is mainly driven by a remedial scope for less talented children coming
from rich households (Bertola et al. 2007; Bertola and Checchi 2013).

SWe control for macro-area (North, Center and South) fixed effects rather than regional effects (NUTS2)
to be parsimonious in the number of geographical dummies given the limited size of the sample. However,
results are robust to the inclusion of regional controls.
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effects of educational transfers in kind. Then, we motivate the interest in performing the
empirical exercise on Italian data.

2.1 Theoretical background

If the household’s income is observable and preferences are homogeneous, a first best allo-
cation of educational resources can be achieved by producing education in the public sector
at the quality level that would have been chosen by the poor households if they had to
buy the educational good on the market and their income was complemented by a positive
cash transfer. This transfer would leave the poor household indifferent between receiving
one extra euro in cash and one extra euro worth of the publicly provided educational good
(Currie and Gahvari 2008). When households income is not observable, the relevant self-
targeting mechanism (see Besley and Coate 1991) can achieve the redistributive goal by

imposing some costs, related to quality of education, on the intended recipients. Neverthe-
less, if households value multiple dimensions of educational quality, it is sufficient that the
quality level of public education provision is fixed in such a way to guarantee budget balance

and to still offer the quality of core educational services that would be equivalently supplied
in the market.
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Fig. 1 Sorting and heterogeneity in household preferences (black and gray indifference curves) and in

income capacity (solid and dashed budget lines)
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Consider first the case with two households with homogeneous preferences over con-
sumption of a composite good and of educational quality for their children in compulsory
schooling age.® Their preferences are denoted 2/* to indicate that these households display
low preferences for education. There is inequality in income capacity: a household has a
high income implying budget B, while the other household has low income implying bud-
get BP. Indifference curves and budget sets for these households are represented by bold
solid curves and lines in Fig. 1. The budget sets are obtained under the assumption that the
relative price of consumption over the price of private education is p = 1.

At the optimum, the poor household purchases education quality ¢+~ (point B). The
government can implement a redistributive transfer in kind by providing public education
for free at a sufficiently high quality g (which is larger than ¢ ©-%). The provision is financed
through a flat-tax regime with rate ¢, such that y pg = #(>_ Income), where y is the number
of people benefitting from public education provision. In the example, we set ¢ below 50%,
implying that post-tax budget constraints for private school consumption respectively shift
to B and BF (dashed lines in the figure).

The government can redistribute in kind by implementing a public education system that
redistributes resources across households. When g is produced, the poor household can save
a sufficiently large amount of money to consume all her post-taxes income and rise edu-
cation quality consumption. Education provision induces a welfare gain for this household
(which moves from B to C). The level of quality in education guarantees budget balance and
is such that the rich household (also with preferences U’) is better off when buying educa-
tion from the private sector and foregoing the transfer in kind, while paying taxes to finance
public education provision. In fact, welfare in E is larger than in D for these households.

Households may have heterogeneous preferences for education. Consider now a second
type of households with high intensity preferences for education quality, denoted U/ in
Fig. 1. For these households, take up and self-selection constraints are not binding: the poor
household can enjoy larger quality thanks to public provision, implying a lower opportunity
cost for spending on consumption good (C preferred to F), while the rich household is
better off in resorting on the market (G preferred to D).

In general, we expect the impact of household income on educational transfers in kind to
be negative (since education is a normal good), implying redistribution. The simple model in
Fig. 1 shows that the degree of redistribution of household income is determined by hetero-
geneity in households’ preferences for educational quality, by heterogeneity in households’
income capacity, and by the correlation between these two forms of heterogeneity. On the
one hand, the magnitude of the effect of interest increases with intensity of preference for
education quality when holding household income capacity as fixed (which is the case if
education is a normal good and opportunity costs for foregoing consumption decrease in
household preferences for education quality). On the other hand, the magnitude of the effect
declines with household income capacity when holding quality preferences as fixed (which
is the case if high income households face lower opportunity costs in foregoing free public
education in favor of expensive private provision).

We now motivate that the Italian case is well suited for assessing redistributive effects of
education when differences in provision among public and private matter for the quality of
educational services that are not at the core of the educational activities.

SWe assume that each household consumes an indivisible unit of educational services (no top-up option
available) that can be purchased on the market or obtained for free through public education provision.
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2.2 Institutional framework: public education provision in italy

The Italian education system is organized in five cycles: kindergarten (ISCED 0), primary
school (ISCED 1), lower secondary school (ISCED 2), upper secondary school (ISCED 3),
and tertiary education (ISCED from 5 to 8). In 2004, the year to which our data refer, Italian
children have the right/duty to attend school up to 14 years old (from 2000 to 2003 was up
to 15 years old).

The education system has both public and private components of provision. Public edu-
cation is free (at compulsory schooling level) and centrally financed.” Private schools can
be either certified by the Ministry of Education (“scuole paritarie”) or completely indepen-
dent. Certified schools have to meet specific criteria established by national rules; in return,
they are allowed to issue certificates with the same value of public schools. In 2004 around
95% of all Italian students were enrolled in public institutions: the percentage was slightly
lower (93%) at primary and tertiary education levels and higher at lower secondary educa-
tion level (97%). Remaining students generally attend independent private institutions; only
at upper secondary education level there is a non-insignificant proportion of students attend-
ing government dependent private institutions.® Only a small proportion of families opt for
private schooling. The evidence based on the Italian case is hence instructive of the lower
bound of the redistributive effect of public education provision for those countries where
demand for private education is more pervasive.

From the public finance perspective, 96% of all resources spent for schools (from pri-
mary to upper secondary) in Italy is publicly funded, and households pay the remaining 4%.
Only at tertiary education level, the private component raises up to 30% due to the appli-
cation of tuition fees which vary across universities and which are related to households
income.” The central government accounts for more than 80% of public expenditures on
education, while the remaining 20% is financed at local level (regions, provinces, municipal-
ities). Expenditures on core services, such as teachers’ salaries, school buildings, teaching
materials, books, administration of schools represent about 96% of all expenditures, slightly
more than EU average (94%). Among such services, teachers’ and technical/administrative
staff salaries are fixed by nationally centralized bargaining procedures, and do not vary
across regions (but vary across educational levels). Remaining expenditures are on ancillary
services. OECD defines ancillary services as “services provided by educational institutions
that are peripheral to the main educational mission” and distinguishes among two main
components: student welfare services and services for the general public.'® The former
include meals, school health services, transportation to and from schools at school level
(ISCED 0-3); dormitories, dining halls and health care services at tertiary education level.
Services for the general public cover for instance museums, technology projects with com-
puter activities providing beginners with basic knowledge of computer fundamentals, radio
and television broadcasting, sports, recreational and cultural program. In public schools day
or evening childcare (at pre-primary and primary school level) is not included as an ancillary
service while it is generally granted by private institutions.

7 Article n.34 of the Italian Constitution explicitly states that public schools are open to everybody and
compulsory schooling is free.

80ECD, Education at a glance, Archive database. An institution is defined as government-dependent pri-
vate institution if either receives 50% or more of its core funding from government agencies or its teaching
personnel are paid by government agency.

90ECD (2007), Education at a glance, table B3.1, B3.2a, B3.2b
10§ee Education at a Glance, OECD, Paris, 2002, Glossary.
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In the Italian public education system ancillary services are mainly supplied (and
financed) at local level: by municipalities and provinces at ISCED levels 0-3, by regions
at tertiary education level. In the balance sheets of the Italian municipalities, for instance,
education expenditures are clustered in 6 types: pre-primary education, schools (ISCED
1-3), tertiary education, technical non tertiary education, financial services to students to
guarantee the right to education, and finally auxiliary services which correspond to the
“complementary educational services” defined above. Among core services municipalities
and provinces are instead responsible of the maintenance, renovation and construction of
school buildings respectively for schools at ISCED level 0-2 (municipality) and at ISCED
level 3 (provinces).

The so-called Patto di Stabilita’ Interno (Domestic Stability Pact), implemented since
1999, imposes a severe budget constraint for local governments to be satisfied. Each year
municipalities must achieve targets set out by the central government in terms of zero or
limited growth of the fiscal gap (in year 2004 the rule was zero growth with respect to
its value two years before), consistently with the targets of the European stability pact for
Italy.!! An important implication of this institutional arrangement is that local governments
might be constrained in the quantity (and quality) of educational ancillary services but not
on the quality of core services (except for school buildings quality) they can offer. Private
schools, which are financed by imposing school fees to households and do not depend on
public financing, can be hence competitive in terms of the quantity and quality of non-core
services offered.

Italy is an interesting case study since budget constraints affecting the public provision
should not undermine the educational achievements of students enrolled in public schools,
compared to those attending private schools. The survey that aims to test the skills and
knowledge of students at primary and lower secondary school (INVALSI) does not evi-
dence differences between public and private schools. Significant differences emerge across
localities, with Northern Italy schools performing on average better than Southern schools.
Results show a remarkable heterogeneity within the public school system.!? At upper sec-
ondary school level, PISA data show that students enrolled in private schools have, on
average, poorer performances compared to students enrolled in public schools, unlike in the
most OECD countries.

Altogether, evidence suggests that core educational services coincide in public and pri-
vate schools in Italy, although the latter differ from the former in the quality and intensity
of ancillary services they provide. Households with high preferences for education quality
and/or large income capacity may sort across education provision on the basis of quality of
ancillary services offered therein. The next section devises an empirical strategy for tackling
with these inequalities.

1n 2001 the fiscal rules were relaxed for municipalities below 5.000 inhabitants. However, on the one
hand, only 17% of the Italian population resides in very small municipalities. On the other hand, as illus-
trated by Grembi et al. (2016) unconstrained municipalities increased deficits by reducing taxes rather than
varying expenditures. Moreover, since 2001 the new article 119 of the Italian Constitution made bailouts
unconstitutional by forbidding the central government to help local governments in distress.

121f students’ performance, especially of those with poor family backgrounds, is positively related to the time
spent at school, the lower diffusion of all-day public schools (“scuole a tempo pieno”) in Southern Italy can
be one of determinants of poor performance in this area. Lower average income of households residing in
Southern Italy furthermore prevents families to recover to private schools to compensate for the low diffusion
on public schools offering a full-day schedule.
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3 Empirical strategy
3.1 Structural quantile treatment effect estimation

We apply the control variate approach by Ma and Koenker (2006) (see also Chesher 2003)
to exogenously manipulate the household income distribution and to estimate the structural
quantile treatment effects of exogenous variations of income on the distribution of the edu-
cational transfers in kind accruing to the households. To identify such effects, we build
on the intuition that quantiles of the educational transfers in kind distribution and of the
income distribution are informative of the households’ preferences for educational quality
and income capacity. In this way, we can estimate the desired effects while holding, one at
a time, these two dimensions of heterogeneity (and hence their correlation) as fixed.

Consider the quantile functions of the response variable, the educational transfers in kind,
denoted Qg, and of household income, denoted Qy.13 We assume that the two quantile
functions are related by the following structural relations:

Ok (kY. x, vy (ty)) = gx (Y, X, vy (ty); a(tk, Ty))
Qy(tylz,x) = gr(z,x; B(zy)),

where x are covariates and vy (ty) is the control variate, corresponding to the residuals
of a set of income quantile regressions. In the equations, 7y and g identify the quan-
tiles of the distributions of income, Y, and educational transfers in kind, K, while « and
B are the structural parameters. In particular, o depicts the effect of a marginal increase in
income on the value of educational transfers in kind accruing to the household, calculated
at pre-determined quantiles of both income capacity and preferences for educational qual-
ity. The variable z is an instrument for income. It induces exogenous variations in income
that are independent from the unobserved components that jointly determine incomes and
educational transfers in kind accruing to the household.

Conditioning on the estimated control variates Dy (whose coefficient can be interpreted
as the degree of endogeneity of the income variable) the parameters of the structural
equation solve the following minimization problem:

&(rk, Tv) = argming Y ok - pry (K — gk (Y, X, Dy (17); @)

where o are strictly positive weights and the function p, is the check function as in
Koenker and Bassett (1978).

Following Ma and Koenker (2006), we focus on parametric identification of the
structural parameters based on a linear model for conditional quantiles of the form:

K =a)+a1Y +xp, a2 +Xppp - 003 + X - 04 +u, (1a)
Y =Bo+piz+xp-Bo+Xpn-B3+x s+ U. (1b)

In the specification we control for the following observables: x;, are household charac-
teristics including the number of earning recipients, dummies for the area of residence of
the household and a trend related to the cohort of birth of the first child; x;; are character-
istics of the head of the household including gender (i.e. if female), age, age squared, years
of schooling; x, are local market conditions measured by the regional GDP per head and
the unemployment rate.

13In what follows, we use capital letters to indicate distributions, while bold letters refer to either vectors or
matrices.
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We assume a general model with a flexible specification of the error term u in Eq. (1a)
where income is allowed to influence both the location and scale of the educational transfers
in kind distribution. These considerations lead to formulating the error term in Eq. 1a as a
linear transformation of income: u = (Avy + vg)(Y¥ + 1) and U = vy, where vk and vy
are independent of one another and i.i.d. over households.

The model is estimated in two steps. The first step consists in running a set of quantile
regressions of Eq. (1b) at given quantiles of Y. The set of estimates E identifies the distribu-
tion of vy (ty), our control variate, for every reference quantile ty. The second step consists
in running a set of quantile regressions of Eq. (1a) at finite quantiles of K, controlling for
Vy (ty). The estimated effects @ vary therefore in both Tx and 7y dimensions. We produce
estimates and run tests at all deciles (from 10% to 90%) of the distributions K and Y.

3.2 SHIW data and sample selection criteria

We use household data from the 2004 wave of the nationally representative Survey on
Households Income and Wealth (SHIW), conducted in Italy every two years by the Bank
of Italy. SHIW provides information on net incomes, savings and characteristics of a repre-
sentative sample of Italian households. We use microsimulated gross incom