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1 Introduction

The recent financial crisis has increased the concerns regarding public debt, with constant
calls being made to reduce country deficits and to reform welfare systems. Education and
pensions are two publicly financed (or provided) private goods that are often used for inter-
and intra-generational redistribution, and, as such, public education and retirement pensions
constitute major components of the annual budget: for example, within the European Union,
education in 2005 (pre-crises estimates) accounted for as much as 8.3% of GDP (Denmark),
with a mean rate of 5.75% for the EU-15 (European Commission 2005), while OECD data
for the same year show that mean EU-15 expenditure on retirement pensions was 6.61% of
GDP. Today, most western governments are contemplating reforms to both their education
and the pension systems. However, voter preferences cannot be ignored by elected politicians:
both pensions and education come under very close scrutiny, which limits the policy space of
politicians with re-election concerns.

Our paper contributes to the rich literature on the political economy of publicly provided
goods, by jointly examining voter concerns for the provision of public education and pensions.
We investigate the relation between spending in education and pensions, to determine the
extent to which the two are complementary.

To do so, we model the demand for public education when pensions are linked to the
earnings of active workers (a pay-as-you-go system),! which in turn are dependent on the
education the workers had received previously.

We show that agents’ preferences for publicly financed education depend on the pension
system and, consequently, we provide a new rationale for voter willingness to have a pub-
licly financed school system. Indeed, on top of the standard “intergenerational altruism”

2 we observe a link

argument (i.e., that parents care about their own children’s education),
between voters’ utility and the level of education of the whole society. This link emerges when
education generates positive externalities (for instance, Gradstein 2000 shows that education
helps to reduce social conflicts) or, as in our model, because pensions depend on the workers’
average income, for their redistributive component.

We consider an overlapping generations (OLG) society in which agents care about the
education that their children receive. Thus, they choose between a publicly financed or a
(costly) private school, and vote on the tax rate to finance public education. In their last

period of life they receive a pension. The pay-as-you-go (PAYG) pension system links the

'For most EU countries, and also for most OECD countries, pension systems are of the pay-as-you-go type
albeit with varying degrees of redistribution. Kritzer and Jankowski (2010) provide an overview of the salient
characteristics of all European countries’s pension systems.

2See Epple and Romano (1996a, 1996b, 1998), Glomm and Ravikumar (1998), Chen and West (2000),
Cohen-Zada and Justman (2003), and Gradstein and Justman (2005).



pension to the population’s average income. Agents anticipate that the average level of
education in society has an impact on pensions, the magnitude of which depends in turn on
the impact of education on future incomes and on the degree of redistribution of the pension
scheme.

We conclude that the agents’ support for publicly funded education is i) decreasing in the
contributory component of pensions, also known as the Bismarckian factor, and ii) increasing
in the magnitude/generosity of the pension system. In other words, the lower the degree of
redistribution characterising the pension system, the less willing agents are to invest in public
education, and furthermore agents care more about public education as the stake in their
pensions increases.

Indeed, our motivating evidence confirms both results:® Figure 1 shows a negative cor-
relation between the Bismarckian factor (the share of the pension that is contributory) and
public expenditure in education for OECD countries. In line with our results, the correlation
is greater when we only consider the sub-set of countries in which spending on pensions is
above the average. Figure 2 supports our second finding, showing that spending on edu-
cation is positively correlated with the generosity of the pension system, at least when the
pension system has a redistributive component. Interestingly, while the correlation is almost
null when all the OECD countries are included, when we consider the subset of countries
with a Bismarckian factor below the average, we notice a strong positive correlation between

expenditure on pensions and expenditure on public education.
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Figure 1: Bismarckian factor and total public spending on education (% of GDP) in OECD
countries (left-hand graph, correlation: -0.3) and in OECD countries with above-average
spending on pensions (right-hand graph, correlation: -0.39).

Authors’ calculations based on World Bank, OECD and Krieger and Traub’s (2009) data.

3See appendix A for more details on data sources and definition of variables.
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Figure 2: Public spending on pensions and on education (% of GDP) in OECD countries
(left-hand graph, correlation: 0.03) and in OECD countries with above-average redistributive
pension system (right-hand graph, correlation: 0.52).

Authors’ calculations based on World Bank, OECD and Krieger and Traub’s (2009) data.

A few papers have similarly considered the simultaneous provision of education and pen-
sions, but they disregard the analysis of voter willingness to pay for public education. Kagan-
ovich and Zilcha (1999) focus on the optimal allocation of fixed tax proceeds between educa-
tion and social security. Pecchenino and Pollard (2002) and Zhang and Zhang (2004) study
the impact of social security and education on growth. Soares (2003) studies the preference of
agents for public investment in education and how they allocate their time between education
and working. Pirttila and Tuomala (2002) use (section IV) the investment in education as
a determinant of productivity and study the use of education and pensions to redistribute
wealth. Boldrin and Montes (2005) and (2009) undertake normative studies of education
and pensions and the optimal intergenerational transfer scheme. All of these studies show
that education has positive long run effects on growth, which makes more generous pension
systems sustainable. Finally, another strand of the literature considers simultaneously edu-
cation and pension (e.g., Poterba 1998, Ladd and Murray 2001, Sanz and Veldzquez 2007,
Cattaneo and Wolter 2009, and Rattsg and Sgrensen 2010), but they look at how a change in
the composition of society (share of young, adults and elders) affects the provision of pensions
and education, given a fixed budget. In our work, instead, we focus on how forward-looking
adults change their behaviour and invest in young’s education, to guarantee a sustainable
pension system in the future.

The rest of the paper is structured as follows. Section 2 presents the model. In section 3
we study an agent’s optimal behaviour and compute the equilibrium. Section 4 extends the

results and examines how retirement concerns can affect voter behaviour. Finally, section 5



concludes.

2 The model

Three cohorts (young, adults and elders) live simultaneously. At the end of each period,
young become adults and adults become elders. Young people study, adults work, pay taxes
and vote, and in the last stage of their lives, they retire and receive a pension. For the sake
of parsimony, we assume no population growth and no discount of the future.?

Compulsory education is both publicly and privately provided: the two are mutually
exclusive. The quality of education, measured as per student expenditure, is denoted by Xp
for the public sector and Xp for the private. X is the average quality of education, measured
as the cohort’s average spending on instruction. We focus on individual behaviour and, in
particular, on the adults’ willingness to pay both for the education of their offspring and to
finance public education. We restrict our attention to the agents’ behaviour in periods 0 and
1, and as we only need to focus on education in period 0, we do not need a time index for
X. Public education is financed through a universal and proportional tax (¢) on income (w)
and access to it is free. We assume the quality of education to be homogeneous amongst
all public schools. Private schools are costly, and students choose the level of quality they
wish to buy.® Adults vote on the tax rate for financing public education, and choose the
instruction (public or private) that their children receive. In the case of private school pupils,
this decision includes the share of budget devoted to education. The residual income is used
to consume the numeraire good b. An adult living in period 0 is concerned by their child’s
education X, and their own consumption of the numeraire good both in the current and in
the next period (respectively by and b;), as in the models of “intergenerational altruism”.
Their life-time utility function is Uy(bg, b1, X ). For the tractability of the model, we assume
a quasi-linear specification for Uy(bg, b1, X ). Specifically, an adult’s utility function in period
0 is defined as:

Uo(bo, b1, X) = by + b1 + Aw) In X, (1)

where A defines the weight of education relative to the consumption of the numeraire good,
and 8 > 0 determines how income and willingness to pay for education are related. When

B = 0, all agents care equally about education. When 5 > 0, the utility of education is

4Both assumptions have no qualitative impact on the results.

5Agents can consider different schools or a single school offering extra services d la carte (i.e., elective
classes, gym, library, extra-curricular activities). In equilibrium, agents attend a (costly) private school only
if its quality is higher than that of free public schools. This is not an assumption of this model, and out of
equilibrium there may be some private schools providing a lower quality of education than that provided by
the public schools.



increasing in income. The assumption that the utility of education depends on wq is based
on the idea that a positive correlation exists between wealth and the willingness of an agent
to invest in the education of their own children.%

As for the adults’ income, in period 0 we assume their income to be exogenous and
uniformly distributed amongst a unit mass of agents: wy ~ UJ0, 1]. However, the income of
adults’ living in period 1 is increasing in the education they received in period 0. We assume

an adult’s income in period 1 to be
wi = wp + X?, (2)

hence, it is equal to the parental income in the previous period, plus an increasing function
of the education received, where we assume that ¢ < 1. The functional form is not relevant
for our results here, although some of the conclusions drawn by the paper do depend on the
strictly positive relationship between current investment in education and future income.”
The specific functional form, chosen for the sake of the tractability of the model, can be
considered a reduced form to account for the fact that earnings are positively correlated with
education,® and that we observe a high intergenerational persistence of income.? The average
income in 1 is ;.

Pensions are the sole source of income for retirees, and are not taxed. Following Casamatta
et al. (2000), the pension system is of the PAYG type comprising a contributory and a redis-
tributive component. We denote by « € [0, 1] the Bismarckian (or contributory) component,
i.e., the share of a pension that depends on the agent’s previous contributions. The remaining
(1 — «) of the pension, the redistributive component, depends on the average contribution
of the current workers. Using s to indicate the income tax that finances pensions, in period
0 each adult pays swp to the pension system, of which (1 — «)swp is used to pay current

pensions, while aswy is paid back to the worker in period 1 as a pension. Therefore, a retiree

5There are various rationales to explain why the willingness to invest in education should be increasing in
income. Our interpretation is that parental income is highly correlated with their level of education and, hence,
it is a good proxy for their willingness to invest in their children’s education. Replacing parental education
with their income allows us to have just one element of heterogeneity amongst agents. For more on the relation
between family income, parental education and their willingness to invest in their offspring’s education, see
Griliches and Mason (1972), Steelman and Powell (1991) or Dur et al. (2004).

"The idea of education affecting productivity, income and, hence, growth is common in the growth literature.
See, for example, Romer (1986) or Gradstein and Justman (1997). Barro (2013) provides a survey of the most
relevant contributions.

8The idea of income being positively correlated with education is widely supported in the literature. See,
for instance, Card (2001) and Lemieux (2006).

9A high persistence of income is found, amongst others, by Lee and Solon (2009) for the US. Mazumder
(2005) estimates the US Intergenerational Income Elasticity (IIE) to be 0.61. Lefgren, Lindquist, and Sims
(2012) estimates for Sweden are slightly lower (between 0.29 and 0.4). The reduced form that we use, combined
with the fact that low income agents tend to prefer public education, would suggest a non-linear persistence
of income, with a tendency to converge for low incomes. This is precisely reported by Bratsberg et al. (2007)
for Denmark, Finland and Norway.



in period 1 receives a pension s(awp+ (1 —a)w1). We assume both o and s to be exogenous.'®

Accounting for both ¢ and s, the adults’ disposable income in period 0 is (1 —t — s) wp.
Hence, adults’ consumption of the numeraire is by = (1 —t — s)wg — Xp, where X = 0
if a child attends public school. We denote by n the number of students attending public
school. The quality of public school Xp (corresponding to the per-student expenditure)

follows directly from the public school budget constraint nXp < twp, and is:

two
Xp=— 3
P n ) ( )

In our model, the only active citizens are adults. Children are not allowed to vote on
the tax t and they have no income; therefore, they cannot make any consumption decisions.
Retirees have no interest in the level of education and so decide not to vote, and they use
all their income to consume the numeraire good. In the next section we compute the utility

maximising behaviour of adults.

3 Adults’ utility maximising behaviour

We analyse the optimal behaviour of adults separately, beginning with those that opt for
public education, followed by those that opt for the private school system. Furthermore, we
analyse the conditions under which an agent prefers public to private education, study the
way in which the equilibrium tax to finance public education affects the total expenditure on
education, and show that the maximisation problems are well-behaved.

An adult opting for public education should vote for the optimal tax rate ¢t to finance

public education, the maximisation problem would be:
max U (bo,br, Xp) = bo + by + Al In Xp (4)
sit.bgp=(1—1t—s)wp

by = s(awo + (1 — a)iy)

.
Xp= 20
n
The first order condition is:
0wy 8 1 10n
— 1-— — 4+ A -———1]=0. 5
wot (1= a)sZ + C"0<1t n@t) )

Equation (5) implicitly defines the optimal tax t}, to finance public education for an adult
opting for the public school system. The first element represents the reduction in disposable

income as the tax rate increases. The second term accounts for how the agent’s own future

10See Casamatta et al. (2000) for a model on retirements with vote on s.



income is affected by a change in the average current consumption of education, via the
redistributive component of pensions. Finally, the third term accounts for the direct utility
change generated by a change in the quality of public education. Specifically, for an increase
in ¢ the first term in the parentheses accounts for the increase in resources invested in public
education, while the second one considers the variation of X p due to the change in the number
of students in public schools.

Alternatively, the maximisation problem of those opting for private education is:

max U(bo, by, Xr) = bo + by + Al InXp (6)
AR
st.bg=(1—t—3s)wy— Xp

b1 = s(awp + (1 — a)i)

The first order conditions are:

1
—1+Aw€X—R:0 (7a)
Xp =M (7b)
—wo+ (1-— a)s((i;tl =0 (8a)
Owy . wo
ot (1—a)s (8D)

Equation (7b) defines the preferred consumption of private education X¥,, while equation

(8b) defines the preferred tax rate ¢}, of an adult opting for private education. For an internal

. . 25 : . . . . . :
solution we need % > 0 and aat"él < 0, which occurs if an increase in public expenditure in

education induces a concave increase in total expenditure in education.

An adult prefers private over public education if and only if the utility derived is higher.
This means that, for an equilibrium tax rate t*, people attend a private school if and only
if U(bo, b1, X3) > U(bo, b1, X5), that is, if —X3 + Aw) In X3 > Awf In Y. Then, & is the

income for which an adult is indifferent to the two types of schooling:

T\ 1/B 1/B
a=(52) = () ©)
An 2An

where e is the Napier’s constant (or Euler number). By construction, the number of agents
attending public school (n) corresponds to all agents with income below @. Hence, the

equilibrium value for n is

n= /w f(z)dwo (10a)
0



_1
wzn:<et>ﬁ+ , (10b)

21
and the quality of public education, given the tax rate, is
1
A8\ B+
Xp=|—7 . 11
r= (%) (1)

Using equation (2), we can now compute the average income in period 1.

1
@1:/ (z + X?)dw (12a)
0
L ove e [ 80
W = 5—1-pr + A7 [ wy (12b)
Beo+1
1 A? e\ it e? t\ P
o1 = ~ - 1— - 12
“a=yt et () < B¢+1) <2) (12

Proposition 1. An increase in the tax t always improves the quality of public school. This
attracts more students to the public sector, which mitigates the increase in per capita expendit-
ure, but nevertheless the total impact is positive. However, the total per capita expenditure in
private and public education may fall, and this would have a negative impact on the average

income in the subsequent period.

Corollary. The tax rate preferred by an adult is always higher when opting for the public
education system. Furthermore, for adults opting for private education, the preferred tax rate

1s decreasing and convex in income.
Proof. See Appendix B. O

Proposition 1 has important policy implications, as it means that an increase in the total
expenditure for public education may be offset by a decrease in private expenditure; hence,
increasing the tax rate ¢ may induce a reduction in future total wealth. This is because an
increase in the tax to finance public education makes the individual’s budget constraint more
binding and, at the same time, public school becomes more attractive. Therefore, fewer people
attend a private school (@ increases). Given that, in equilibrium, the per pupil expenditure
in private school is higher than that in the public sector, a shift from the private to the public
sector may imply an overall fall in investment in education. This implies that the average

income in the subsequent period also falls.

The condition 5 > e¢¢—1 guarantees that an increase in the tax rate induces a higher
aggregate expenditure on education. It requires that ¢ is sufficiently small compared to 5.
This means either that we need the desire for high quality education to be increasing rapidly in

income, or that the returns on education are sufficiently small. Actually, the above-mentioned



condition, together with ¢ < 1, is both necessary and sufficient for the maximisation problem
of adults preferring private education to be well behaved, and therefore we assume it to hold.

Using the results from this section, we can now rewrite the first order conditions of both
types of agent. For agents opting for public education, equation (5) is rewritten using equa-

tions (19a) and (19¢) in appendix B:

o 1 10
(1- a)s% + /\wg <t — n@?) —wo = (13a)
(o (PO (Y () ) e 8
Y\ B+ W Bop+1)\2 t A1 07
1= Sotl
(1<ﬂs<i)ﬁ“(ﬁ¢+l»¥ﬁ<;>ﬁ+ + AWl — (B+ Dwot =0 (13¢)

Deriving equation (13b) with respect to ¢, we can see that if a solution to equation (5)
exists, then the second derivative is always negative; hence, the stationary point solving
equation (5) is a maximum of the problem.

As for agents preferring private education, equation (8b) can be rewritten in closed form

+— ~ 39 9\ F=5) A\ A B+1 . )
- ? e (1—a)s(Bo+1—e?) : (14)

as

4 The role of pensions

This section analyses how the pension system affects the decision of voters to invest in public
education and, therefore, how a change in the pension system may affect the voting equilib-
rium tax rate t*.

We rewrite equations (13c) and (8b) respectively as I'(t5) = 0 and €(t};) = 0. From these

equations, we can describe the change in the agent’s optimal tax, when the pension system

changes:
ar(t%)
otp o
— __0a 15a)
or (
Oa o
90(ty)
oty ot
= __Oa 15b)
o (
O s
ar(t%)
Mp _ _ —5s—
55 — oo (16a)
ots,
a0 (t%)
atj{? 8sR
9s — o0 (16b)
ot

10



Equations (15a) and (15b) describe the change in the preferred tax resulting from a change
in the Bismarckian factor «, while equations (16a) and (16b) consider a change in the tax
rate s in order to finance pensions. In both cases, equation (a) refers to the optimal tax of
an adult opting for public education, while (b) is for the case of private education.

We are interested in the sign of the previous equations, and we know that all the denom-

inators are negative, therefore we have that:

sign (%if) = sign <8Fa((ip)> = sign (—s%?) <0 (17a)
sign <aatR) = sign (8%(tR)> = sign <—88(;1> <0 (17b)
e a
, otp\ or(tp)\ . 0w
sign ( s ) = sign ((95 = sign | (1 — a)ﬁ >0 (18a)
(ot L (O00R) T
sign ( s ) = sign (85 =sign | (1 —«) T >0 (18b)

Proposition 2. The equilibrium tax rate t, decided by the majority vote of all adults, is
decreasing in the Bismarckian factor o (the contributory component of the pension system)

while it is increasing in the tax rate s that finances pensions.

Proof. From equations (17a), (17b), (18a) and (18b) it can be noted that for all voters the
sign of the variation of the preferred tax due to a change in either « or s does not depend on
income or on the schooling choice. Therefore, we do not need to identify the pivotal voter at
the election in order to confirm that the preferred tax rate of the pivotal voter is decreasing

in o and increasing in s. O

The intuition behind Proposition 2 is that voters care about their future consumption,
which depends on the two components of the pension (the Bismarckian factor and the re-
distributive component). The redistributive element of the pension depends on the average
income of the population, which itself depends on the average rate of investment in educa-
tion. The more pensions depend on the average level of education (via the redistributive
component), the more willing people are to invest in public education, in order to raise the
level of education of public school students and, therefore, their own future consumption.
The smaller « is, the greater the degree of redistribution provided by the pension system
(i.e., the larger the impact of the average income on the agent’s own pension) and the more
pensions depend on the average level of education. Hence, as « decreases, people care more
about public investment in education. By contrast, as « increases, the private returns on the
education of others fall and so agents are unwilling to sacrifice their own current consumption

(by paying a higher tax on their income) to increase future average income. In the case of

11



s, as this increases, the agents’ future consumption increases at the expenses of their current
consumption. However, as long as we have a Bismarckian pension system, this simply remains
an intertemporal redistribution within the same agent and as such does not affect the voters’
willingness to pay for public education. Nevertheless, given «, a larger s implies an increase
in the level of the wealth that is redistributed through the pension system. Therefore, if
we consider public education to be an investment that produces an increase in the future
income of others, with the redistributive component of the pension being the returns on the
investment, the role of s is that it increases the returns on the investment and, therefore, a

larger s induces adults to vote for a higher tax rate t.

4.1 The voting equilibrium

The previous results are independent of the voting process and the identity of the decisive
voter. We now analyse the voting equilibrium, focusing on the possible types of coalitions
that might form when voting on the tax t.

Although the richness of the model limits our possibilities of studying the voting equilib-
rium and of having a closed-form solution of the model, Proposition 3 does indicate the type

of voting equilibrium that the model might generate.

Proposition 3. When adults vote on t, two types of equilibrium may prevail. In the first, the
median income voter (w = %) 1s decisive, with all agents poorer than the median preferring
a higher tax rate. By contrast, voters with income above the median prefer a lower taz
rate. In the second, the richest agents form a coalition with some agents with income in
the neighbourhood of the median income, and together they seek a reduction in the tax rate.
By contrast, the poorest agents are in favour of a high tax rate and form a coalition with those
agents with income in the neighbourhood of . The first equilibrium occurs if and only if the

median voter’s preferred tax is higher than that preferred by the agent with income @, i.e.,
1 ~

tp(3) = tp(@).

Proof. See Appendix C. O

In our model, agents with income below @ attend a (tuition-free) public school, while
agents with income w > @ opt for a (costly) private education and invest more in education
than the per pupil expenditure in the public sector. To understand the intuition behind the
voters’ behaviour, we must consider that two mechanisms are operating simultaneously: on
the one hand, publicly financed education generates redistribution from the wealthier to the
poorer agents in society via two channels (public schools and the redistributive component
of pensions); on the other hand, richer agents care more for their children’s education, and

so are more willing to substitute consumption of the numeraire good for education than are

12



other agents. The redistribution channel means poorer agents ask for higher taxes, while the
other channel means the middle classes (the richest agents attending public schools) ask for
higher taxes. If we combine the two effects, the tax preferred by an agent attending public
school may either be decreasing in income over all its support, or it may be decreasing up to
some income w, and then increase for w € [w,®|.

When t5(3) > t5(@) (see figure 3 in the appendix), the redistribution effect is so strong
that the first half of the population always favours a sufficiently high tax rate, so that we have
the very standard result whereby the median voter is pivotal (although preferences are not
unimodal). Poor agents are in favour of high taxation, since they profit from wealth redis-
tribution and enjoy public education services, and wealthier agents prefer a lower taxation.
This type of equilibrium appears, among others, in Epple and Romano (1996a, 1996b),!!
Cohen-Zada and Justman (2003), and Glomm and Ravikumar (1998).

For the alternative case, when t}5,(3) < tj(@) (see figure 4 in the appendix), a number of
agents in public school are neither sufficiently poor to enjoy significant gains from redistri-
bution, nor rich enough to be sufficiently willing to pay for private education. These agents
have an “intermediate” income, i.e., their income is in a neighbourhood of the median income;
hence, they are neither the poorest nor the richest in the public school system. This group
forms a coalition with the richest agents in the economy, with the aim of lowering the tax rate.
This coalition opposes a coalition of the poorest adults (who gain from redistribution) and
the middle classes with income in the neighbourhood of @w. This same type of equilibrium may
emerge (in a framework without retirement concerns) in the presence of selective vouchers to

finance education (see Piolatto 2010).

5 Conclusions

Adults voluntarily use part of their income to finance the education of the young in an act
which might be interpreted as intergenerational altruism (Epple and Romano 1996a). How-
ever, voters can be expected to want something in return from this investment in education.
We have extended the standard model in which adults vote on the tax to finance public edu-
cation by adding a second time period during which adults retire and when, if their pensions
are redistributive, they might obtain some monetary benefits from the new generation being
better educated.

We show that rational voters can increase their future consumption by investing in the

education of the young, as the redistributive component of pensions depends on the young’s

11n Epple and Romano (1996a), this equilibrium occurs under the assumption of single crossing, denoted
slope decreasing in income (SDI), while the “ends against the middle” equilibrium prevails under the opposite
assumption of slope rising in income (SRI).
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future income. This induces all voters, including those opting for private education, to favour
a positive tax to finance public education. Furthermore, by increasing the social returns
on education, the preferred tax rate by any agent increases (compared to the case with no
retirement concerns). We conclude that, regardless of the identity of the pivotal voter, when
retirement concerns are introduced, the preferred tax rate for financing public education
increases. This effect would be even greater if we assumed imperfect financial markets or
if population growth were higher than the intertemporal discount rate. We can expect an
analogous effect to appear as long as education produces other positive externalities on society
(i.e., less social conflict, or more technological and scientific progress, possibly leading to better
infrastructures, medical treatment and services for the elderly).

The effect of pensions on preferences in education depends on the degree of redistribution
provided by the pension system and on its absolute size. As a matter of fact, in a purely
Bismarckian (purely contributory) pension system this effect disappears, as there is no link
between the education of the young and the agents’ own future pensions. However, under
a redistributive pension system, any investment in current education results in an increase
in future pensions. The larger the redistributive component of the pension system is, the
greater this effect becomes. Hence, we show that voters agree on larger tax rates to finance
education when the redistributive component is larger. Moreover, this effect is amplified when
pensions represent a larger proportion of total life income. The motivating evidence in the
introduction confirms these results, showing that over the last three decades, countries with
a larger Bismarckian factor invested less in education, and that there is a positive correlation
between expenditure in public pensions and public education.

The model also provides some predictions regarding the type of equilibrium that should
emerge. Depending on the value of the parameters, the equilibrium may be of two kinds.
In one, the median voter is decisive, with the poorest half of the population in favour of an
increase of the equilibrium tax rate and the other half preferring a lower rate. The other
equilibrium depends on the preferred tax rate of adults opting for public education being
U-shaped: decreasing for low levels of income, and increasing for wealthier agents. This U-
shaped form of the preferred tax for adults opting for public education is the result of two
opposing forces: redistribution through education (decreasing in income) and the interest for
a high quality public school (increasing in income). Some intermediate-income agents may
not be rich enough to care for a high quality public education system, but not poor enough to
enjoy significant benefits from redistribution. These agents may form a coalition with agents
opting for private education, and ask for lower tax rates, while the middle classes, together
with the poorest agents in society, asks more public education.

Note that changing the size of the redistributive component of pensions s(1 — «) has a
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clear effect on welfare. Investing in education has positive returns, but the amount of current
income devoted to education tends to be sub-optimal since adults do not benefit from the
increase in wealth that education will produce among the young. With pensions, part of the
returns on the investment is enjoyed by adults, which makes them more willing to reduce
their current consumption. Still, the share of the return that they enjoy is proportional
to s(1 — «). Therefore, the benefit becomes more internalised the larger the redistributive
part of the pension becomes. We conclude that aggregate welfare should increase when the
redistributive part of the pension is larger.

We leave for future research, the interesting question as to how the political decisions
about the tax rate to finance public education affect the voter preferences regarding the
pension system. In particular, it would be interesting to allow agents (as in Casamatta et al.

2000) also to vote for the tax s financing pensions and for the Bismarckian factor «.
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Appendix
A Sources used for the motivating evidence

Figures 1 and 2 are constructed using three sources of information: the Bismarckian factor,
and public expenditure, as a share of GDP, on education and on pensions. To account for
the contributory component of the pension system (the Bismarckian factor), we use Krieger
and Traub (2011) estimates, which are computed using microdata (at the household level)
taken from the Luxembourg Income Study (2008). Pensions are decomposed into two parts:
the redistributive (flat) component, and the contributory (earnings-related) component. The
Bismarckian factor, denoted as «, is the share of the pension which is contributory, while 1 —«
is the redistributive share of the pension. Krieger and Traub (2011) results are reproduced
in Table 1. The distribution of the Bismarckian factor across countries and years shows a
bimodal distribution with one mode around the value 0.08 and the other mode around 0.48
(the Bismarckian factor has a minimum of -0.112 and a maximum of 0.778). This information
has been used to determine the cut-off point that defines above- and below-average countries

with respect to the redistributive part of the pensions system in Figure 2.

Table 1: Bismarckian factor for selected OECD countries

Country 1978  1979-1983 1983-1987 1988-1992 1993-1997 1998-2002 2003-2004
Australia - -0.019 -0.093 0.007 0.146 0.025 0.024
Austria - - - - 0.492 0.535 -
Belgium — — 0.413 0.586 0.598 0.516 -
Canada 0.004 0.036 0.048 0.066 0.116 0.129 —
Denmark - - 0.181 0.173 -0.021 0.009 -0.061
Finland - - -0.065 -0.112 -0.029 0.553 0.511
France 0.697 0.722 0.686 0.778 0.765

Germany 0.299 0.409 0.398 0.278 0.491 0.556 -
Greece - - - - 0.694 0.639 -
Ireland — — 0.140 — 0.426 0.436 —
Italy - - 0.378 0.362 0.492 0.551 -
Luxembourg - - 0.382 0.353 0.296 0.328 0.508
Mexico 0.539 0.511 0.522 0.689 0.709
Netherlands - 0.156 0.159 0.161 0.236 0.132 -
Norway — 0.301 0.194 0.226 0.151 -0.035 —
Spain — - - 0.427 0.409 0.444 -
Sweden 0.477 0.412 0.476 0.553 0.423 0.432 0.214
Switzerland - 0.257 - 0.185 - 0.551 -
UK -0.019 0.038 0.027 0.047 0.067 0.097 0.132
USA 0.223 0.342 0.296 0.310 0.360 0.458 0.447

Data on public expenditure on education (as a share of GDP) come from the World
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Development Indicators (WDI) of the World Bank.!? Table 2 reports them for a selection of

OECD countries.

Table 2: Public spending on public education as a share of GDP for selected OECD countries

Country

Australia
Austria
Belgium
Canada
Denmark
Finland
France
Germany
Greece
Ireland
Italy
Luxembourg
Mexico
Netherlands
Norway
Spain
Sweden
Swiss

UK

USA

1980

5.1
5.3
5.7
6.8
6.4
5.1
4.9
1.9
5.8
4.3
5.6
7.0
6.3
2.1
8.5
4.9
5.3
6.5

1985

5.1
5.6
5.7
6.5
6.6

5.4
2.3
5.4
4.9
2.6
3.7
6.0
5.8
3.1
7.4
4.8
5.1
6.4

1990

1995 2000 2005

4.9 4.7 4.7
6.2 5.8 9.5
- - 5.9
5.6 5.6 4.9
8.3 8.3 8.3

- 5.9 6.3
5.8 5.7 5.7
4.6 - 4.4

3.1 3.4 4.0
4.4 4.3 4.8
4.6 4.5 4.4
- 3.7 -
4.2 4.9 5.0
4.9 5.0 5.5
7.5 6.6 7.0
4.4 4.3 4.2
7.6 7.2 6.9
5.3 5.2 5.7
4.9 4.5 5.4
5.0 5.8 5.3

Finally, data on public expenditure on pensions (old age) as a share of GDP come from

OECD,!3 Table 3 reports them for a selection of OECD countries.

B Proof of Proposition 1

If we derive the previous equations (10b), (11) and (12c¢) with respect to t, we obtain the

variation of the number of public school students, of the quality of public school and of the

average income in the second period, when the equilibrium tax varies.
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Table 3: Public spending on pensions (old age) as a share of GDP for selected OECD countries

Country 1980 1985 1990 1995 2000 2005
Australia 3.0 2.9 2.7 3.4 3.2 3.1
Austria 8.4 9.0 7.3 8.0 8.1 8.8
Belgium 5.5 6.0 6.0 6.7 6.5 6.7
Canada 2.8 3.4 3.8 4.2 3.9 3.7
Denmark 4.6 4.1 4.4 5.4 4.6 5.1
Finland 4.6 - 6.2 7.0 6.1 6.8
France 7.4 8.3 8.6 10.0 10.0 10.2
Germany 9.0 8.8 8.5 7.0 7.7 8.4
Greece 4.4 6.8 6.5 6.6 7.2 7.9
Ireland 3.5 3.6 3.0 2.4 1.6 1.8
Italy 7.2 8.9 7.8 8.7 106 11.1
Luxembourg 5.7 5.4 7.2 8.0 6.9 3.8
Mexico - 0.1 0.3 0.5 0.5 0.9
Netherlands 5.6 5.4 5.7 5.0 4.6 4.6
Norway 4.0 4.3 5.2 5.1 4.4 4.4
Spain 4.6 5.7 6.4 7.5 5.9 5.4
Sweden 6.1 6.8 6.9 7.3 6.6 6.8
Swiss 9.3 5.4 5.2 6.2 6.2 6.3
UK 3.7 4.0 4.0 4.1 4.0 4.1
USA 5.0 5.2 5.1 5.3 5.0 5.2
The first two equations are both positive. The sign of equation (19c) is positive if 5 > ed:;l.
To prove the corollary, notice that if § < BZ)_I or ¢ > 1, we have a corner solution for the
e®—1

problem of adults opting for private education and their preferred tax is ¢t = 0. If 3 > 3

and ¢ < 1, then both types of agent are in favour of a positive taxation, but then comparing

equations (5) and (8b) we can see that in the former we have an extra term ()\wg %%),
62031

which is always positive by equation (19b). It is sufficient to notice that %zt < 0, to conclude

that for a same income wy, the value of ¢ that solves equation (8b) must be lower than that for
equation (5). By the same reasoning, if we compare two adults opting for private education,
a decrease in wy implies that the optimal value for % is also lower, hence (from 8825‘2’1) it

must be that the preferred tax is lower for a wealthier agent. To show that t7 is decreasing

and convex in income, it is sufficient to derive equation (14) to see that the first derivative is

negative and the second is positive.

C Proof of Proposition 3

Proposition 3 characterises the voting equilibrium for the two cases of t5(3) > 5 (@) and

t5(3) < tH(@). The proof is organised as follow: in part A., we derive the optimal tax rate
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for adults having opted for public education, and show that it is convex, with a minimum at
w = w. In part B., we show that for t}(3) > t}(@), the only possible equilibrium is that the
median voter is decisive, with all agents poorer than the median being in favour of a larger
tax rate, opposing the remaining agents, who are in favour of a lower tax rate. In part C., we
analyse the voting equilibrium when ¢}(3) < t5(©), showing that the median voter cannot
be decisive, and we show the characteristics of the equilibrium.

A. We rewrite equation (13c) as I'(t),) = 0. We can describe the change in the agent’s

optimal tax, when the income changes as:

N oI (t%)

Otp _ “ou (20)

) ar

«o ot

We know, from the second order condition, that E?tl]:) < 0, hence
ots oI (t%
sign <8w](3)> = sign <8£ué3)> . (21)
1

Therefore, g%’; > 0 if and only if wg > <%) = w. Under the conditions of existence of

the model, 3 > 1, therefore w is a minimum and ¢} is convex in wy.

t*

wo

[an)

Y[
2
—

Figure 3: t5(3) > tH(®)

B. From the corollary of proposition 1, we know that for @ (as for any level of income),

t5(@) > t5(@), furthermore, the t}, is decreasing in income. If ¢},(3) > ¢5(@), then there can
be no income & € [, 1] such that ¢} () > t5(1). Finally, if t5(3) > 5 (@), then w > £ and for
all w)) € (3,®), it must be that t5(3) > t3(w)), as represented in Figure 3. Since the preferred

tax is decreasing in income for wg < w, the preferred one for agents with income wy < % (who
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represent half of the population) is larger than that of the median voter. Meanwhile, for all
agents with income above the median the preferred tax is smaller than that of the median

voter. We conclude that the median voter is decisive.

t*

Figure 4: t}(3) < thH(®)

C. If t};(%) < t5(@), then, by continuity, there will be some neighbourhood around %
(we [, 3) in Figure 4) and around @ (w € (W, @] in Figure 4) where the preferred tax rate
is larger than t(3).

Define & = w : th(3) = t5(W), and & = w : t5(0) = t5H(10). By the convexity of t and
t5(3) < thH(@), it must be that o< %, while W e [10,Q] can be larger or smaller than 3.
Since o < %, the group of poorest agents with the highest preferred tax rate (i.e., w < ﬁ) is
not large enough to form a winning coalition. We must include some more agents, in order to

have a coalition of that half of the population with the highest preferred tax rate. Hence, the

coalition is formed by all agents with income w < 0, together with some agents with income

{we[ﬁ,%)andw>ﬁ if >

wE[ﬁ,ﬁ)amdw>% if W< (22)

N N

so that the coalition’s size is %.14

MNotice that in Figure 4, we assume that t}‘:(%) > tr(@), but it could be the other way around. In this
case, some voters opting for private education and income sufficiently close to @ may also join the coalition.
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