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Abstract This paper analyzes simultaneous voting on the wage tax rate and
investment in public education with three overlapping generations and ability
differences inside each cohort.Wage tax revenue finances public education and social
security benefits. The presence of ability differences introduces a time-consistency
problem with repeated voting. This can be solved by trigger strategies, which do not
punish upward deviations in the wage tax rate. If there are multiple equilibria, then
higher tax rates are associated with more education. Surprisingly, the median voter
may be a young citizen, even when cohorts are of the same size.
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1 Introduction

Important and often overlooked aspects in reforming social security are political
linkages between different public expenditures. Education and social security are
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amongst the most important public expenditures in most developed countries. The
education system to a large extent determines future human capital and is,
therefore, crucial to productive capacity. Social security benefits are a major form
of redistribution in most countries, taking in an average of 8.8% of the GDP in the
member states of the European Union in 2001 (OECD 2004a). At the same time,
public expenditures on higher education took in an average of 1.4% of GDP
(OECD 2004b). These systems interact in individual and political decision-
making, as redistribution through social security gives lower-productivity
individuals a claim on the future productivity of high-productivity individuals.
Boldrin and Montes (2002) formalize public education and pay-as-you-go social
security as two parts of an intergenerational contract. They assume identical voters
inside each cohort and show that public education can be maintained by linking it
into a sufficiently large social security system. Rangel (2003) characterizes an
implicit intergenerational contract on the provision of social security and goods
benefiting younger generations, such as education and environment, also focusing
on the case of identical individuals. Boldrin and Montes (2005) take a normative
perspective and show that when credit markets to finance human capital are
missing, using lump-sum taxes to finance public education and pensions can
restore efficiency.

In the presence of productivity differences, an implicit intergenerational
contract on financing higher education may suffer from time-consistency problem.
The time-consistency problem refers to a situation in which some voters would
strategically vote for an alternative that they would not vote for with commitment,
with an aim to activate trigger strategies. Young high-productivity citizens may be
prime beneficiaries from an intergenerational contract linking public education and
social security benefits, but they would like to see such a contract unravel after
completing their education and starting to work and pay taxes. Nonetheless, public
education and social security have emerged and persisted in the political process in
all member states of the European Union and, widely, also elsewhere. In Austria,
Denmark, Finland, Greece, Norway, Poland, and Switzerland, 100% of tertiary
education is publicly financed (OECD 2004c).1

This paper suggests a median voter model that explains how social security and
public education can be maintained with repeated voting also in the presence of
productivity differences. It also finds that there can be multiple equilibria. If there
are multiple equilibria, then a higher provision of public education is always
associated with a higher wage tax rate. This suggests that even if redistribution
through a social security system causes dead-weight loss, it might still improve
efficiency by resulting in a more efficient provision of higher education.

The model economy has three overlapping generations of heterogeneous
citizens. The young either study or work. The middle-aged work either as educated
or uneducated labor. Workers divide their time between the official labor market
and home production, the latter generating endogenously a deadweight loss arising
from taxation. The elderly are retirees. The wage tax revenue is used to finance
both public education for the young and social security benefits for the retirees. The

1 The share is at least 80% also in Belgium, the Czech Republic, France, Germany, Ireland, Italy,
Portugal, the Slovak Republic, and Sweden. In Hungary, the Netherlands, Spain, and the United
Kingdom, the share of public financing is 70 to 80%.
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analysis is restricted to a linear taxation.2 Benefits are uniform, a simplification
which captures the redistributive effects of social security.3 The citizens vote
simultaneously on the wage tax rate and on the provision of public education.
Voting on the wage tax rate and on the provision of public education captures
competing uses of tax revenue. For instance, the elderly may benefit also from
public health care, financed out of the same tax revenue as public education. With
any given level of wage taxation, the elderly would then prefer not to spend
resources on education, but use resources on expenditures benefiting themselves.
Following Rangel (2003) and Boldrin and Montes (2002, 2005), this paper
analyzes the case in which all education is financed publicly.4

The paper is organized as follows. Section 2 reviews the related literature.
Section 3 presents the model. Section 4 provides a complete characterization of the
consumer behavior for given levels of policy parameters. Section 5 is divided into
two parts. The first part analyzes the economy when voting takes place with
commitment to maintain the outcome during the lifetime of all voters. The second
part generalizes all the results to an economy with repeated voting and reports what
type of implicit intergenerational contract solves the time-consistency problem
when voting is repeated. Section 6 concludes.

2 Related literature

The interaction between social security and public education in the political
process has received surprisingly little attention in economics literature. Pogue and
Sgontz (1977) argued that the pay-as-you-go social security system provides a
more powerful incentive for the current working age generations to invest in the
human capital of younger generations compared to a fully-funded social security
system. By giving the current generation a stake in future production, it encourages
the elderly to support such investments. Becker and Murphy (1988) suggest
interpreting social security as intergenerational trade: children repay the public
education they have received in old-age benefits. However, they do not study
whether such an arrangement would be sustainable in the political process, which is
the focus of this paper. Konrad (1995) presents an overlapping generations model
in which the older generation controls the political process. He argues that the
elderly have an incentive to provide education and public infrastructure to increase
social security tax revenue used to finance their benefits.

Rangel (2003) and Boldrin and Montes (2002) formalize public education and
pay-as-you-go social security as two parts of an intergenerational contract, and
Boldrin and Montes (2005) develop the same idea from a normative perspective. In
their models, all citizens inside each cohort are identical. To the best of my

2Voting equilibrium may not be established by general non-linear taxation because of the
possibility of Condorcet cycles.
3Miles and Timmermann (1999) report that the gross replacement rate was more than 10
percentage points higher for low-income workers in Belgium, Denmark, France, Greece, Ireland,
Luxembourg, the Netherlands, Spain, Sweden, and the United Kingdom in 1997.
4 Boldrin and Montes (2002, 2005) also solve for a private investment equilibrium but only in the
case where there are no borrowing constraints, and no taxation. Also in this paper, private
investment in education would be efficient if there are no borrowing constraints and there is no
taxation.
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knowledge, there are no studies analyzing public education and social security
arising from majority voting in the presence of ex ante visible productivity
differences inside each cohort.

When policy space is multidimensional and voters may have preferences that are
not single-peaked, Condorcet winners need not exist. However, the political process
always imposes some restrictions on decision-making. Shepsle (1979) shows that
including the voting rules can generate a structure-induced equilibrium even when
unrestricted voting would not result in a Condorcet winner. A structure-induced
equilibrium is a point in the policy space, which is invulnerable in the sense that with
given institutional rules, there is no sufficient majority to change it. In this paper, the
institutional structure imposed on political decision-making process is that citizens
vote simultaneously on two issues. For example, there could be a Swiss-style
referendum in which each citizen votes on each issue. Building on earlier
contributions by Shepsle (1979), Cooley and Soares (1999), Boldrin and Rustichini
(2000), and Conde Ruiz and Galasso (2003), this paper identifies conditions under
which public education and social security can be maintained, with repeated voting,
by an implicit intergenerational contract relying on subgame perfect voting strategies
without commitment. The solution concept with repeated voting is stationary
subgame perfect structure-induced equilibrium, developed by Conde Ruiz and
Galasso (2003). This notion combines structure-induced equilibrium in a voting
system with commitment to an implicit intergenerational contract.5

Cooley and Soares (1999) assume a trigger strategy, specifying that the voting
outcome converges to a complete abolition of the social security system in the case
of the result in one period differing from the subgame perfect equilibrium with a
once-and-for-all voting. In their example, voters make a binary choice on whether
to maintain social security. In the framework of this paper with continuous choice,
a threat strategy specifying that any deviation is punished by the abolition of social
security would not always maintain the subgame perfect equilibrium, resulting
from voting with commitment, when there is instead repeated voting. The reason
for this is that the high-productivity young citizens might find it optimal to deviate.
When voting with commitment, they would prefer a lower wage tax rate than the
median voter. By voting for a higher rate than the median voter, they would change
the identity of the median voter. In this way, they would cause an upward deviation,
triggering an elimination of wage taxation and public education.

In a similar way, a problem of deliberate deviations in the first period of life to
undermine the equilibrium does not arise in Kotlikoff et al. (1988), Boldrin and
Rustichini (2000), and Conde Ruiz and Galasso (2003) as they model only two
overlapping generations. When the young generation is going to be retired in the
following period, even young citizens losing from social security over their whole
lifetime have no incentive to abandon it in the following period. Furthermore, this
issue would not arise in the absence of heterogeneity with three overlapping
generations, as the median voter would then always be middle-aged. Thus, the
time-consistency problem is not present in the contributions by Rangel (2003) and

5A related concept developed to study repeated majority voting is the notion of a Dynamic
Condorcet Winner, developed by Bernheim and Nataraj (2004). They assume infinitely lived
agents. Using the same framework, Nataraj (2004) considers dividing a fixed surplus with
overlapping generations. This paper is more general than Nataraj (2004) in endogenizing the
surplus arising from public education and in allowing for ability differences, while Nataraj (2004)
is more general in allowing for arbitrary divisions of the fixed pie between all cohorts.
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Boldrin and Montes (2002), as they assume that all voters are identical.6 In this
way, repeated voting with three overlapping generations and heterogeneity poses
qualitatively more complex challenges to reputational mechanisms than are present
with two overlapping generations, with or without heterogeneity, or three
overlapping generations without heterogeneity. This paper contributes to former
literature in this field by suggesting a trigger strategy solving these problems.

3 The model

3.1 The economy

The focus of the analysis is a small open economy, facing a time-invariant world
interest rate r: There is no migration. Production in period t depends on the effective
supply of labor services, denoted by Lt; and of physical capital Kt: Note that as
capital is perfectly mobile, the stock of physical capital does not depend on domestic
saving. Total production in the economy is given by Cobb–Douglas production
function Yt ¼ ALαt K

1�α
t : Without loss of generality, capital does not depreciate. All

markets are competitive, and, therefore, profit maximization implies that

wt ¼ αALα�1
t K1�α

t ; r ¼ ð1� αÞALαt K�α
t :

The expression for r follows from international mobility of capital. Solving for Kt

and inserting it into the expression for wt yields

wt ¼ α
1� α
r

� �1�α
α

A
1
α:

Even though the production technology combines the effective labor supply
and physical capital, the wage rate for a unit of effective labor does not depend on
the total labor supply. This is due to the international mobility of physical capital.
This time-invariant wage rate is from now on normalized to unity.

3.2 The citizens

Individuals differ in two dimensions: age and productivity. There are three
overlapping generations in each period: the young, the middle-aged, and the elderly.
There are two distinct career paths. Those who become educated study as young and
work as middle-aged. Those who remain uneducated work both as young and as
middle-aged. Both the educated and the uneducated are retired in the third period of
their life. Education in this model corresponds to higher education, and it is provided
publicly. Like Boldrin and Montes (2005), this paper assumes that consumption as
young does not enter utility, and that the young cannot borrow to finance their
investment in human capital. The government has access to entrance examinations,

6With identical voters inside each cohort and three overlapping generations of equal size, no
single voter or a group of voters smaller than a half of a cohort could cause a deviation. With a
continuum of types, even a single individual could cause a deviation.
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which allow it to screen applicants to higher education. While not used in all
countries, entrance examinations or results from baccalaureate or other tests are
commonly used to select those who are admitted. The length of each period is one.

During their working life, individuals divide their time between work in the
official labor market and untaxed home production.7 We denote the amount of time
that worker i devotes to home production by xi; implying that time spent in the
official labor market is 1� xi: The marginal productivity is constant in the official
labor market, but the marginal productivity in home production is diminishing. The
marginal productivity in home production is equal to the marginal productivity in the
official labor market, multiplied by 1� xi

2 . As the length of both working periods is
one, this formulation implies that the marginal productivity in the home production
equals the marginal productivity in the official labor market when no time is spent in
home production, then steadily declining until it reaches one-half of the productivity
in the official labor market in case all time is spent in home production.

Citizens differ in their stock of human capital. The level of human capital in case
of receiving higher education is denoted by variable a; labeled ability for simplicity.
A citizen who remains uneducated has u1 units of human capital as young and u2
units as middle-aged, independently of ability. The wage tax rate in period t is
denoted by τ t and the lump-sum social security benefits are given by bt: Similar to
Boldrin and Montes (2005), preferences are given by a well-behaved utility function

U ¼ u cmi;tþ1Þ þ δuðcoi;tþ2

� �
; (1)

where cmi;tþ1 is consumption as middle-aged and coi;tþ2 is consumption as old for an
individual i who is young in period t: 8 To simplify subsequent analysis, it is assumed
that the individual discounting corresponds to discounting in the financial market, so
that δ ¼ 1

1þr : The time individual i who is young in period t spends in home
production as young (middle-aged) is denoted by xyi;t (x

m
i;tþ1 ). The individual lifetime

budget constraint is for an individual i who is young in period t and remains
uneducated

syi;t ¼ ð1� τ tÞð1� xyi;tÞu1 þ xyi;tð1�
xyi;t
2
Þu1; (2)

cmi;tþ1 ¼ ð1� τ tþ1Þð1� xmi;tþ1Þu2 þ xmi;tþ1ð1�
xmi;tþ1

2
Þu2 þ ð1þ rÞsyi;t � smi;tþ1 (3)

coi;tþ2 ¼ btþ2 þ ð1þ rÞsmi;tþ1: (4)

7 Untaxed home production may also take form of working in ordinary production and evading
taxes. Here the assumption corresponding to the declining marginal productivity in home
production would be that an increasing fraction of time spent in tax-evading work goes to
avoiding detection.
8 Allowing consumption in the first period would not change the results, as shown in the previous
version of this paper, which is available as IZA DP 1408.
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Equation 2 reports that the saving in the first period consists of after-tax income
from work in the official labor market and the income from home production, which
is the product of time spent in home production, xyi;t; and marginal productivity in

home production, ð1� xyi;t
2 Þu1: Equation 3 reports consumption in the second period.

The first two terms on the right-hand side are after-tax income from work in the
official labor market and income from home production as middle-aged, the third
term is the value of savings from the previous period, and the last-term saving made
as middle-aged. The first term on the right-hand side of Eq. 4 is social security
benefit, and the second term the value of private assets. If the citizen with ability ai
becomes educated, the lifetime budget constraint becomes

cmi;tþ1 ¼ ð1� τ tþ1Þð1� xmi;tþ1Þai þ xmi;tþ1ð1�
xmi;tþ1

2
Þai � smi;tþ1 (5)

coi;tþ2 ¼ btþ2 þ ð1þ rÞsmi;tþ1: (6)

The budget constraint of those who become educated is simpler, as they do not
work and, thus, do not earn income, in the first period. In each period, there are
three overlapping generations, each of unit mass. Citizens are heterogeneous in
their ability. The individual-specific ability variable follows in each period the
same distribution in an interval, a 2 ½0; aÞ: 9 The density function of a is f ðaÞ and
its cumulative distribution function is FðaÞ:

3.3 The government’s budget constraint

The government’s tax revenue in any given period depends on the educational
status of the middle-aged cohort, on how many of the young are going to work, and
on individual labor supply decisions. Denote the ability threshold above which
citizens became educated in period t � 1 by eat�1; so that the current ability
threshold is correspondingly eat: 10 The government’s wage tax revenue is given by

Rtðeat�1;eat; τ tÞ ¼ τ tð1� xyu;tÞFðeatÞu1
þτ tð1� xmu;tÞF eat�1ð Þu2

þτ t
R a
a¼eat�1

ð1� xme;tðaÞÞaf ðaÞda:
(7)

9 Assuming that there are no citizens with ability a simplifies the notation in Section 5. Voting for
an ability threshold a is there equivalent to voting for a zero provision of public education.
10 This ability threshold is either the politically decided minimum ability required to enter the
higher education or the minimum ability with which an individual would like to enter higher
education, whichever is higher. Section 5 shows that in all equilibria, the politically decided
minimum ability required to enter the higher education is higher than the minimum ability with
which an individual would like to enter higher education.
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The first term gives the tax revenue received from the young who remain
uneducated, the second term gives the tax revenue from the middle-aged
uneducated and the third term gives the tax revenue from the middle-aged
educated. The first two terms take into account that as all citizens who remain
uneducated are identical, they choose the same time allocation between work in the
official labor market and home production. The third term allows the labor supply
of the middle-aged educated to depend on their productivity.

In each period, the government uses its tax revenue for two purposes: financing
public education and financing benefits for the elderly. The marginal cost of
providing public education is constant q: Therefore, the cost of providing public
education to the young above ability threshold eat is in period t

ð1� FðeatÞÞq:
For simplicity, it is assumed that q � ru1: The results can easily be generalized

to q < ru1 as outlined in footnote 13. Social security benefits can be solved as a
function of τ t; eat�1; and eat:

btðeat�1;eat; τ tÞ ¼ Rtðeat�1;eat; τ tÞ � ð1� FðeatÞÞq: (8)

Financing education from the tax revenue used to finance social security benefits
instead of having separate tax rates for the two captures the idea of competing uses for
the tax revenue. It is not required that bt > 0: If τ t ¼ 0 and education is publicly
financed, bt would be negative by the government’s budget constraint. However, it
turns out that in equilibrium, bt is never negative. The first (second) argument of
btðeat�1;eat; τ tÞ refers to the ability threshold in period t � 1 (t ).

4 Consumer behavior

Citizens have a double role in the economy. As consumers, they decide on their
labor supply and savings behavior, taking as given wage tax rate and expected
social security benefits. As voters, they vote on wage tax rates and public provision
of education, taking into account how the political equilibrium affects their utility.
In this section, we solve for the choices of individual consumers, then proceeding
into voting behavior in the next section.

By Eqs. 1, 2, 3 and 5 workers choose their time allocation between work in the
official labor market and home production to maximize the sum of their after-tax
labor income. The young uneducated and the middle-aged uneducated and the
middle-aged educated all choose the same time allocation, given by

xyu;t ¼ xmu;t ¼ xme;tðaÞ ¼ τ t: (9)

By Eq. 9, the time allocated to home production is increasing in the wage tax
rate. Inserting this into Rtðeat�1;eat; τ tÞ we find that with given education choices,
the government’s tax revenue first increases and then decreases in the wage tax
rate, reaching maximum with τ t ¼ 1

2 :
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Both the educated and the uneducated choose their saving as middle-aged to
maximize their lifetime utility. With given expectation for the benefit in the
following period, btþ2; the first-order condition reads for both the educated and the
uneducated who are young in period t as

�u
0 ðcmi;tþ1Þ þ δð1þ rÞu0 ðcoi;tþ2Þ ¼ 0:

By δð1þ rÞ ¼ 1; the saving as middle-aged is for those who remain
uneducated

smu;tþ1 ¼
ð1� τ t þ τ2t

2 Þð1þ rÞu1 þ ð1� τ tþ1 þ τ2tþ1

2 Þu2 � btþ2

2þ r
(10)

and for those who become educated

smi;tþ1 ¼
ð1� τ tþ1 þ τ2tþ1

2 Þa� btþ2

2þ r
: (11)

Saving is used to equalize consumption across the two periods. As long as the
lifetime income of the educated is higher than the lifetime income of the
uneducated, the educated save more as middle-aged. Also, the educated save more
the higher their productivity.

The decision on whether to accept public education is based on whether this
results in a higher net present value of lifetime income. Taking into account Eq. 9, a
young citizen i would like to accept higher education, if offered, in case

ð1� τ tþ1 þ τ2tþ1

2 Þai
1þ r

� ð1� τ t þ τ2t
2
Þu1 þ

ð1� τ tþ1 þ τ2tþ1

2 Þu2
1þ r

: (12)

If the wage tax rate is expected to remain the same, that is τ tþ1 ¼ τ t; this
condition simplifies as

ai � ð1þ rÞu1 þ u2:

As middle-aged individuals can save and borrow freely at the exogenous
interest rate to smooth their consumption over their lifetime, the Fisher Separation
Theorem applies. Optimal individual choices by a consumer can be characterized
by a two-step optimization problem: one where individuals first decide whether to
receive education if this is offered to them and then decide how to allocate their
time between work in the official labor market and home production and a second
one where, for a given expected lifetime income, individuals choose their utility-
maximizing intertemporal consumption profile by borrowing and lending as
middle-aged in the perfect capital market. Equations 12, 9, 10 and 11 provide a
complete characterization of the consumers’ choices for given levels of policy
parameters.
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5 Political equilibria

5.1 Voting with commitment

Political decisions are made by issue-by-issue direct democracy. Voting takes place
simultaneously on the wage tax rate and on the provision of public education. This
subsection analyzes voting when each generation assumes that the τ t and eat
chosen will be in place over its whole lifetime. Therefore, there is commitment to
maintaining the voting outcome for at least three periods. Assume that voting takes
place once in three periods. The next subsection generalizes the results to the case
in which voting takes place in each period.

When voting on the wage tax rate (the provision of education), citizens have to
make a conjecture on the outcome of voting on the provision of education (the
wage tax rate). With rational expectations, the outcome of the voting game
validates these conjectures. Voting is costless and all citizens vote in each policy
dimension. When voting with commitment, all citizens vote for their preferred
alternative, while with repeated voting, citizens may vote strategically in a different
way than they would vote with commitment to activate a trigger strategy to change
the policy in the next period. Clearly, the two voting mechanisms may then lead to
different outcomes. Assuming a simultaneous majority vote on the two issues
generates a structure-induced equilibrium:11

Definition 1 A structure-induced equilibrium in voting with commitment to
maintaining the voting outcome in period t; also in periods t þ 1 and t þ 2; is,
with a given provision of education in the previous period, eat�1; such a pair of bat
and bτ t that:

(1) when citizens expect that the provision of education chosen will be bat; bτ t is a
Condorcet winner when voting on the wage tax rate

(2) when citizens expect that the wage tax rate chosen will be bτ t; bat is a
Condorcet winner when voting on the provision of education.

With commitment, batþ2 ¼ batþ1 ¼ bat; bτ tþ2 ¼ bτ tþ1 ¼ bτ t: Then future social
security benefits are given generally by btþ1 ¼ btþ2ðeat;eat; τ tÞ; and in equilibrium
by12

btþ1 ¼ btþ2ðbat;bat;bτ tÞ: (13)

The same value of eat which maximizes social security benefits with a given τ t
in the following period, maximizes social security benefits with the same τ t in

11 An alternative to simultaneous voting would be voting separately and sequentially over each
dimension. In case of analyzing sequential voting, assumptions made on the timing of the choices
may affect political outcome.
12 A “hat” denotes the equilibrium outcome of a variable, while �t and eat denote any possible
values for the wage tax rate and the ability threshold above which citizens receive higher
education. In period t, bat and b�t refer to the expected equilibrium outcomes arising from the
political process, while eat�1 is the threshold ability level that was in place in the previous period.
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period t þ 2: For the old voting in period t; however, social security benefits are
given by Eq. 8, taking in equilibrium value

btðeat�1;bat;bτ tÞ ¼ Rtðeat�1;bat;bτ tÞ � ð1� FðbatÞÞq: (14)

It is worth emphasizing the double role of individuals. As citizens, they vote for
the τ and ea they would prefer, given the conjecture they make on the equilibrium
in voting in the other dimension. As consumer-producers, they take the voting
outcome as given, choosing time allocation according to Eq. 9. The citizens vote to
maximize the net present value of their current and future incomes. With perfect
capital markets between the middle-age and the old-age, this maximizes their
utility by Fisher’s Separation Theorem. Denote the value of the sum of the current
and future after-tax wage income, value of home production and transfers for a
citizen of age k; k being y for the young,m for the middle-aged and o for the old,
by Vk : For the young citizens, Vy depends on the individual’s own ability a; the
provision of education eat and the wage tax rate τ t: In case of becoming educated,
Vy
t is given by

Vy
t ða;eat; τ tÞ ¼ ð1� τ t þ τ2t

2 Þa
1þ r

þ btþ2ðeat;eat; τ tÞ
ð1þ rÞ2 ; (15)

whereas, for those who remain uneducated, it is:

Vy
t ða;eat; τ tÞ ¼ ð1� τ t þ τ2t

2
Þu1 þ

ð1� τ t þ τ2t
2 Þu2

1þ r
þ btþ2ðeat;eat; τ tÞ

ð1þ rÞ2 : (16)

The first argument in Vy
t ða;eat; τ tÞ is the individual ability, the second argument

is the ability threshold and the third argument is the wage tax rate. The preferred
provision of education and wage tax rate for a young citizen with ability a are
given by13

eayt ða;bτ tÞ ¼ arg maxeat2½0;a�Vy
t ða;eat;bτ tÞ (17)

τ yt ða;batÞ ¼ arg max
τ t2½0;1�

Vy
t ða;bat; τ tÞ: (18)

These reaction functions specify the preferred choice in one dimension
conditional on the equilibrium outcome in the other dimension.

13 Note that if q < ru1, then citizens with a < ð1þ rÞu1 þ u2 would not want to receive public
education in case this would be offered to them. The model could be solved in this case by
replacing eat 2 ½0; a� in Eqs. 17, 21 and 24 by eat 2 ½ð1þ rÞu1 þ u2; a�. This would be without loss
of generality as choosing eat below ð1þ rÞu1 þ u2 would result in the same take-up of education
on the part of potential students as choosing eat ¼ ð1þ rÞu1 þ u2.
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For the middle-aged, Vm
t is given by

Vm
t ða;eat�1;eat; τ tÞ ¼ ð1� τ t þ τ2t

2
Þu2 þ btþ1ðeat;eat; τ tÞ

1þ r
(19)

for those with a < eat�1 and

Vm
t ða;eat�1;eat; τ tÞ ¼ ð1� τ t þ τ2t

2
Þaþ btþ1ðeat;eat; τ tÞ

1þ r
(20)

for those with a � eat�1: Note that both the current ability threshold and the one
from the previous period enter the value function for the middle-aged.

The preferred provision of education and wage tax rate for a middle-aged
citizen with ability a are given by

eamt ða;eat�1;bτ tÞ ¼ arg maxeat2½0;a�Vm
t ða;eat�1;eat;bτ tÞ (21)

τmt ða;eat�1;batÞ ¼ arg max
τ t2½0;1�

Vm
t ða;eat�1;bat; τ tÞ: (22)

The presence of the term eat�1 captures the effect of past education policy on the
current political preferences. Middle-aged citizens with a < eat�1 (a � eat�1 ) are
uneducated (educated). Nonetheless, the optimal provision of education preferred
by the middle-aged is, independent of whether they are educated or not, such that of
solving arg maxeat2½0;a� btþ1: This results as the only motivation for the middle-aged to

support public education is to increase their future retirement benefits.
The value function for the elderly is given by

Vo
t ða;eat�1;eat; τ tÞ ¼ Rtðeat�1;eat; τ tÞ � ð1� FðeatÞÞq: (23)

As in the case of the middle-aged, both the current ability threshold and the one in
the previous period enter the value function of the elderly. Therefore, the preferred
provision of education and wage tax rate for any elderly citizen are given by

eaot ða;eat�1;bτ tÞ ¼ arg maxeat2½0;a�Vo
t ða;eat�1;eat; τ tÞ (24)

τot ða;eat�1;batÞ ¼ arg max
τ t2½0;1�

Vo
t ða;eat�1;eat; τ tÞ: (25)

The elderly oppose any provision of public education, thereby voting for eat ¼ a:
They lose from public education both directly as the financing of public education
competes for the same tax revenue as social security benefits, and indirectly as
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more public education implies that a greater part of the young do not work. All the
benefits from public education accrue only after the elderly have died. Even
though the young have non-monotonic preferences concerning the provision of
public education, it is possible to establish that:

Lemma 1 In any structure-induced equilibrium, the provision of education is
chosen to maximize the future social security benefits, and is given by

bat ¼ u1 þ u2 þ qbτ tð1� bτ tÞ : (26)

All young citizens with a � bat strictly prefer to receive public education, rather
than remain uneducated.

Proof Proof is given in the Appendix.▪
Lemma 1 proves that the participation constraint for citizens having to be

willing to receive higher education if it is offered them is never binding in an
equilibrium.

To introduce the next notation

ωtþ1ðbatÞ ¼ FðbatÞu1 þ F batð Þu2 þ
Z a

a¼bat af ðaÞda: (27)

Equation 27 gives the sum of the average productivity of the young and that of
the middle-aged in the official labor market in periods t þ 1 and t þ 2; in caseeat ¼ eatþ1 ¼ bat: Introduce also the following notation: the tax rate preferred by a
young citizen with ability a who remains uneducated (becomes educated) is

τ yu;tða;batÞ (τ ye;tða;batÞ ), and the tax rate preferred by the middle-aged citizen with
ability a who is uneducated (educated) is τmu;tða;eat�1;batÞ (τme;tða;eat�1;batÞ ). The
tax rate preferred by an old citizen is τot ða;eat�1;bat�1Þ:

We can next derive

Lemma 2 Under conjecture eat ¼ bat; the preferred tax rates are given by

τ yu;tða;batÞ ¼ maxð0; ωtþ1ðbatÞ�ð1þrÞ2u1�ð1þrÞu2
2ωtþ1ðbatÞ�ð1þrÞ2u1�ð1þrÞu2

Þwhen a < bat
τ ye;tða;batÞ ¼ ωtþ1ðbatÞ�ð1þrÞa

2ωtþ1ðbatÞ�ð1þrÞawhen bat � a < ωtþ1ðbatÞ
1þr

τ ye;tða;batÞ ¼ 0 when a � ωtþ1ðbatÞ
1þr

τmu;tða;eat�1;batÞ ¼ maxð0; ωtþ1ðbatÞ�ð1þrÞu2
2ωtþ1ðbatÞ�ð1þrÞu2

Þwhen a < eat�1

τme;tða;eat�1;batÞ ¼ ωtþ1ðbatÞ�ð1þrÞa
2ωtþ1ðbatÞ�ð1þrÞawhen eat�1 � a < ωtþ1ðbatÞ

1þr

τme;tða;eat�1;batÞ ¼ 0 when a � ωtþ1ðbatÞ
1þr

τot ða;eat�1;bat�1Þ ¼ 1
2 :
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Proof Proof is given in the Appendix.▪
The preferred tax rates of those who vote for a positive tax rate are increasing in

ωtþ1ðbatÞ and decreasing in the interest rate r: We can next prove

Lemma 3 In any structure-induced equilibriumðbat;bτ tÞ; the preferred tax rates
voted for by the different groups satisfy τot ða;eat�1;bat�1Þ > τmu;tða;eat�1;batÞ � τ yu;t
ða;batÞ � τ ye;tðbat;batÞ: Furthermore, τ ye;tða;batÞ ¼ τme;tða;eat�1;batÞ 8a and
@
@a τ

y
e;tða;batÞ < 0 8a with which τ ye;tða;batÞ > 0:

Proof Follows by simple calculus from the expressions in Lemma 2.▪
Lemma 3 reports that the middle-aged uneducated prefer higher taxes than the

young uneducated, and these prefer higher tax rate than any citizen who becomes
educated. Those young yet-to-be-educated and those middle-aged who are already
educated vote for the same wage tax rate, if they have the same abilities.

The existence of a structure-induced equilibrium with a voting with commit-
ment does not guarantee that repeating voting in period t þ 3 would produce the
same outcome. In other words, it is conceivable that some ability distributions
would result in voting cycles. If voting in period t þ 3 would result in the same
outcome as voting in period t; then the voting outcome in period t is a steady-state
outcome: once the economy is in it, repeated voting every three periods perpetuates
this outcome. Define

Definition 2 A combination of (bat;bτ t) is a steady-state structure-induced equi-
librium (SSSIE), if it is a structure-induced equilibrium when eat�1 ¼ bat:

This definition is written for the initial condition eat�1; rather than for the voting
outcome in period t þ 3; to highlight that a steady-state outcome arises if the ability
threshold associated with this outcome is a fixed point in the political process. In
other words, a steady-state structure-induced equilibrium is such that voting results in
the same ability threshold as was the initial condition when the voting took place.
Note that if voting outcome (bat;bτ t ) is a steady-state structure-induced equilibrium
from period t onwards, it is so also from period t � 1 onwards.

In a SSSIE the outcome of the voting would not change even if the ballot were
unexpectedly repeated already before the third period after the previous vote.14

Whether there is a SSSIE depends on the distribution of a; as well as on u1; u2; q
and r: The possible SSSIEs are given by

Proposition 1 If ðbat;bτ tÞ is a steady-state structure-induced equilibrium, then the
median voter on both at and τ t is, with eat�1 ¼ bat;
(1) a middle-aged uneducated citizen if FðbatÞ � 1

2 ;
(2) a young citizen who remains uneducated if 1

4 � FðbatÞ < 1
2 ;

(3) a young citizen who becomes educated and a middle-aged educated citizen
whose ability aiii is given by FðaiiiÞ ¼ 1

4 if FðbatÞ < 1
4 .

14 Note that the policy conclusions do not rely on the assumption that voting would take place
only once in every three periods. These are just simplifying steps to derive the results with
repeated voting in the following subsection.
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Proof Proof is given in the Appendix. ▪
Proposition 1 implies

Corollary 1 Even with three cohorts of the same size, the median voter may be a
young citizen.

Proposition 1 does not exclude a possibility of multiple equilibria. Whether
there are multiple equilibria or not depends on the distribution of ability, and on u1;
u2; q and r :

Proposition 2 There may but need not be multiple equilibria.

Proof Proof is given in the Appendix.▪
Proposition 2 demonstrates that a given ability distribution may support

different equilibria, depending on initial conditions. Even when there are multiple
equilibria, it is possible to establish a relative ranking of tax rates and public
provision of education in these:

Proposition 3 If there are two steady-state structure-induced equilibria ðba1t ;bτ1t Þ
and ðba2t ;bτ2t Þ , then bτ1t > bτ2t implies ba1t < ba2t .
Proof By Lemma 2 and Lemma 3 and Proposition 1, bτ1t < 1

2 and bτ2t < 1
2 : Thenbτ1t > bτ2t implies that 1bτ1t ð1�bτ1t Þ < 1bτ2t ð1�bτ2t Þ ; as @

@τ τð1� τÞ > 0 when 0 < τ < 1
2 : By

Eq. 26, this implies that ba1t < ba2t : ▪
The result of Proposition 3 is intuitive: As public education receives majority

support only when it increases the social security benefits, the number of students
educated is increasing in the public stake in returns to education.

5.2 Repeated voting

This subsection analyzes an economy in which voting on ea and τ takes place in
every period. The equilibrium is now maintained by an implicit intergenerational
contract supported by a suitable trigger strategy, instead of by commitment.
Repeated voting without commitment generates a time-consistency problem in a
sense that an individual voter could deviate, with repeated voting, from voting for
his or her preferred choice in case with commitment with an attempt to activate a
trigger strategy by such a deviation. Note that individual preferences change over a
lifetime also when voting with commitment. This is not a time-inconsistency issue,
and the political equilibrium specified does not rely on any citizen voting against
his or her current preferences. Instead, the potential time-consistency problem is
related to the commitment to a constant policy parameter in an implicit
intergenerational contract, and the fact that with repeated voting, some citizens
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may strategically deviate from voting for what would be their preferred choice in
case of commitment.

Conde Ruiz and Galasso (2003) introduced the notion of a stationary subgame
perfect structure induced equilibrium.15 They applied subgame perfection to the
notion of a structure-induced equilibrium introduced by Shepsle (1979). Agents
vote according to a stationary subgame perfect strategy profile. A strategy for an
individual is a mapping from the history of the voting outcomes to the wage tax rate
τ t and the provision of public education eat that the individual votes for, and is
subject to τ t 2 ½0; 1� and eat 2 ½0; a�: Let skt be the voting strategy profile over τ t
and eat of all individuals belonging to generation k in period t: Here k can be
either y (young), m (middle-aged) or o (old). As the realized income of the
middle-aged depends on the provision of education in the previous period, their
voting strategy is denoted by skt ðeat�1Þ to make explicit that their voting strategy in
period t depends on the provision of education in period t � 1: Denote the first
period when the game is played and when the equilibrium strategy may be
established, with the education of the middle-aged corresponding to the long-run
equilibrium, by 0: The history of the game at period t; ht; reports those
combinations of ea and τ chosen in all previous periods starting from t ¼ 0 :
ht ¼ fðea0; τ0Þ; ðea1; τ1Þ; :::; ðeat�2; τ t�2Þ; ðeat�1; τ t�1Þg when t > 0 . The set of all
possible past outcomes at time t is denoted by Ht: The following formal definition
is taken, with slight modifications, from Conde Ruiz and Galasso (2003):

Definition 3 A voting strategy profile s ¼ fðsyt [ smt [ sot Þg1t¼0 is a stationary
subgame perfect structure-induced equilibrium (SSPSIE), if the following
conditions are satisfied:

(1) s is a subgame perfect equilibrium.
(2) At every period t; the equilibrium outcome associated with s is a structure-

induced equilibrium of the static game with commitment.
(3) In any period and for any history, ht 2 Ht; the sequence of equilibrium

outcomes induced by s; is constant.

Conde Ruiz and Galasso (2003) assume a trigger strategy, specifying that the
voting outcome converges to a complete abolition of the social security system in
the case of the result in one period differing from the subgame perfect equilibrium
with a once-and-for-all voting. In an intergenerational game with public provision
of education, such a threat strategy would not always maintain the subgame perfect
structure-induced equilibrium, resulting from voting with commitment, when there
is repeated voting instead. The reason for this is that the high-ability young citizens
with higher-than-average income would like to have wage taxation eliminated after
they have completed their education.

With a threat strategy demanding a zero wage taxation after any deviation, the
young, expecting to pay more in taxes than they receive back in social security
benefits, may find it optimal to deviate. When voting with commitment, they

15 Conde Ruiz and Galasso analyze simultaneous voting on the tax rate and early retirement
provisions. They restrict the decision on early retirement provisions to a binary choice between
full benefits or no benefits at all, whereas, this paper analyzes a two-dimensional policy space
with a continuum of alternatives in both dimensions.
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would prefer a lower wage tax rate than the median voter. By voting for a higher
wage tax rate than the median voter, they would change the identity of the median
voter in regime (3) of Proposition 1. In this way, they would cause an upward
deviation in wage taxation during their youth when they do not pay taxes,
triggering an elimination of public expenditures in the following period when they
would otherwise pay taxes. Thus, the trigger strategy by Conde Ruiz and Galasso
would not allow maintaining social security and public education with repeated
voting. This results from the time-consistency problem that the high-ability young
citizens face. However, there is a trigger strategy which allows the outcome of
voting with commitment to be maintained also with repeated voting. This is:

Definition 4 In the implicit intergenerational contract voting strategy (IICVS)
related to an equilibrium (ba;bτ ), a citizen i; who prefers eaitðbτÞ and τ itðbaÞ when
voting with commitment, votes for this provision of education and wage tax rate in
period t ¼ 0 , as well as in period t > 0; provided that the history for the previous
periods satisfies eaj ¼ ba 8j 2 f0; 1; :::; t � 1g and τ j � bτ 8j 2 f0; 1; :::; t � 1g.
If these conditions are not satisfied, the citizen votes for the τ t and eat he or she
preferred in period t; assuming that the (other) young and middle-aged citizens no
longer vote for a positive wage tax rate due to the collapse of the implicit
intergenerational contract. The individual-specific superscript i captures both age
and ability.

IICVS states that any other deviation from the intergenerational contract, except
for a deviation to a higher wage tax rate, leads to the break-down of the
intergenerational contract. Once the trust in the maintenance of the intergenera-
tional transfer institutions is lost, they will collapse. If voting in some period would
produce a higher wage tax rate than in the equilibrium, then the IICVS specifies
that this does not violate the contract. Neither does it give a reason for changing theea and τ specified by the contract. Intuitively, working generations are not
punished by an abolition of future social security if their voting would lead to
paying higher social security benefits than specified by the contract.16 This strategy
supports a SSSIE also with repeated voting:

Proposition 4 Any steady-state structure-induced equilibrium, which would exist
when voting with commitment, can be maintained also in repeated voting as a
stationary subgame perfect structure-induced equilibrium.

Proof Proof is given in the Appendix.▪
Proposition 4 shows that all results derived in the previous subsection for a

steady-state structure-induced equilibrium hold also when voting is repeated in
each period. Therefore, any implicit intergenerational contract on public education
and social security benefits, which could be implemented with commitment, can be
maintained also with repeated voting. A suitably formulated trigger strategy solves
the time-consistency problem on the part of the high-income young citizens.

16 An alternative trigger strategy would specify that all agents vote for ea ¼ a and � ¼ 0 if the
contract has been violated in the previous period. While this would lead to the same outcome as
the IICVS, voting for ea ¼ a is weakly dominated by voting for any ea 2 ½0; ai� for the young with
ai > ð1þ rÞu1 þ u2. Likewise, for the elderly, voting for � ¼ 0 is weakly dominated by voting
for the rate of �, which maximizes the wage tax revenue for the social security benefits. With
IICVS, no citizen votes for a weakly dominated strategy.
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Repeated voting may sustain multiple equilibria, characterized in Proposition 1. As
Proposition 3 reports, equilibria associated with higher tax rates are also associated
with a wider provision of public education.

6 Conclusion

This paper has analyzed simultaneous voting on the wage tax rate and investment
in public education when the young face borrowing constraints. The part of the tax
revenue that is not used to finance public education is distributed to the elderly as
social security benefits. When voting, citizens choose an optimal policy in each
dimension, the wage tax rate and the provision of public education, subject to a
conjecture of the outcome in the other dimension. This paper generalizes the results
from previous literature, most notably Rangel (2003) and Boldrin and Montes
(2002, 2005), by allowing productivity differences inside each cohort. The
presence of productivity differences also implies that the median voter may be
young, even when the three generations are of the same size.

Productivity differences introduce time-consistency problem in the presence of
repeated voting, in case an implicit intergenerational contract is supported by a
trigger strategy that punishes any deviations by a collapse of the implicit
intergenerational contract. The high-productivity young citizens could strategically
misrepresent their preferred tax rate in the first period by voting for a higher tax rate
than the median voter, even if they would vote for a lower tax rate, if voting with
commitment. They would do this to cause a deviation and activate the trigger
strategy, rendering the implicit contract time-inconsistent. This can be avoided by a
trigger strategy that punishes any deviations from the equilibrium public provision
of education, and punishes also downward deviations from the equilibrium wage
tax rate. A key mechanism to solve the time-consistency problem is that the
implicit intergenerational contract specifies that upward deviations in the wage tax
rate are not punished.

The basic model presented in this paper could be extended in several ways.
Assuming a population growth rate would leave propositions 2, 3, and 4
unchanged, naturally, the population growth rate would change the ability
thresholds, resulting in different equilibria in proposition 1. A more substantive
change would be to introduce uncertainty on the lifetime or on realized income, or
to allow parents to have altruistic motivations towards their children.

Another topic for further research would be to develop a computational general
equilibrium model and use that to estimate the political equilibria that the model
would predict in different countries. This would allow calculating a measure of the
redistributive impact of the equilibrium policies, and also welfare comparisons
between alternative steady-states. It would also allow testing the theory
empirically. Running simple correlations between wage taxation and expenditures
on public education as a share of GDP does not allow testing the theory, as it does
not take into account country-specific differences in the productivity of labor or
productivity distribution. Furthermore, it would be desirable to allow for a
possibility that labor supplied by the educated and that supplied by the uneducated
could be complements in production. These and other possible extensions are left
for future research.

362 P. Poutvaara



Acknowledgements I am indebted to Vesa Kanniainen, Katarina Keller, Tapio Palokangas,
Jukka Pirttilä, Steinar Strøm, Andreas Wagener, conference participants, and three anonymous
referees for useful comments. Financial support from the Yrjö Jahnsson Foundation is gratefully
acknowledged.

1 Appendix

1.1 Proof of Lemma 1

By Eqs. 7, 8, 15, and 17

eayt ða;bτ tÞ ¼ u1 þ u2 þ qbτ tð1� bτ tÞ (28)

for those young with a � eayt ða;bτ tÞ and for those with a � u1ð1þ rÞ þ u2: Those
young with the ability between these values vote either for this same ability
threshold or for their own ability level as threshold, whichever would give them
higher utility. The young never vote for a lower ability level than Eq. 28, as if they
would, then they could increase the value of their old-age benefits by switching to
this level. By Eqs. 7, 8, 19, 20 and 21, the preferred choice of all the middle-aged is
given by

eamt ða;bτ tÞ ¼ u1 þ u2 þ qbτ tð1� bτ tÞ : (29)

By Eq. 7, 8, 23 and 24, the elderly vote for eaot ða;bτ tÞ ¼ a: As the right-hand
sides of Eqs. 28 and 29 are identical, and the elderly (who are one-third of the
population) vote for a higher and none of the young for a lower cutoff level of
ability, this is the median voter choice. Note that there is no single median voter;
rather, the coalition consists of all the middle-aged and at least those young with
a � eayt ða;bτ tÞ or a � u1ð1þ rÞ þ u2:

An individual with ability a is willing to receive higher education, if and only if
this results in higher after-tax income, that is

ð1� bτ t þ bτ2t
2
Þ a

1þ r
� ð1� bτ t þ bτ2t

2
Þðu1 þ u2

1þ r
Þ: (30)

By assumption q � ru1; any a higher than (or equal to) eayt implied by Eq. 28
satisfies Eq. 30. Therefore, all citizens for whom public education is available
prefer to receive it.

Proof of Lemma 2 Insert Eq. 9 into Eq. 7 and then the resulting expression into Eq. 8.
Then insert Eq. 27. By Eq. 13, btþ1 ¼ btþ2 ¼ τ tð1� τ tÞωtþ1 � ð1� FðbatÞÞq:
Insert this into Eqs. 15, 16, 19 and 20. The solutions for τ yu;tða;batÞ and τ ye;tða;batÞ
follow from the first-order conditions of Eq. 18, subject to the non-negativity
constraint, and those for τmu;tða;bat�1Þ and τme;tða;bat�1Þ follow, respectively, by the
first-order conditions of Eq. 22. The solution for the elderly follows by maximizing
Eq. 25, using Eqs. 7, 9 and 14.

Appendix

Proof of Lemma 1

On the political economy of social security and public education 363



Proof of Proposition 1 As the provision of education chosen is given by Lemma 1
and is that preferred by the claimed median voter in each regime, it suffices to
analyze voting on the wage tax rate. By Lemma 2, the middle-aged uneducated
prefer higher taxes than the young uneducated, and these prefer higher taxes than
anyone who is going to become educated. Furthermore, the preferred tax rate of the
educated is declining in their ability and is the same whether they are young or
middle-aged. With mass of each cohort normalized to unity, note that in scenario
(1), the elderly and the middle-aged uneducated alone form more than half of the
population. In scenario (2), the elderly and the middle-aged uneducated alone are
not enough to form a majority. Together with the young uneducated, they form the
majority. In scenario (3), the elderly and the uneducated are not alone in majority.
As the young to-be-educated and the middle-aged educated prefer the same tax rate
with the same ability, the median voter is a citizen with ability aiii; whether young
or middle-aged.

Proof of Proposition 2 In each tentative equilibrium, the equilibrium tax rate can be
solved from Lemma 2 and Proposition 1, given the assumption on the provision of
education. This tentative equilibrium tax rate can then be inserted into Eq. 26 to verify
whether the associated ability threshold is consistent with the initial assumption on
who becomes educated. Assume first that 30 % of population have a ¼ 1:7; 40 %
have a ¼ 1:5; and 30% have a ¼ 0:8; and that u1 ¼ 0:1; u2 ¼ 0:8; q ¼ 0:1; and
r ¼ 0:1: There are three SSSIEs. In the first one, both citizens with ability level 1:7
and those with ability level 1:5 receive education, and τ t ¼ 0:215: In the second
one, only citizens with ability level 1:7 receive education, and τ t ¼ 0:186: In the
third equilibrium, no citizen receives education, and τ t ¼ 0:022: In the first
equilibrium, the median voter is a young citizen who remains uneducated, and in the
second and third equilibria, a middle-aged uneducated. Assume next that 30 % of
population have a ¼ 2; 40 % have a ¼ 1:8; and 30 % have a ¼ 0:8; and that
u1 ¼ 0:5; u2 ¼ 0:5; q ¼ 0:1; and r ¼ 0:1: Now the only equilibrium which exists
is the one in which citizens with a ¼ 2 and a ¼ 1:8 become educated. Inserting the
tentative equilibrium tax rate associated with the other equilibria into Eq. 26 shows
that the associated ability threshold violates the initial assumption on who becomes
educated.

Proof of Proposition 4 Assume that ðba;bτÞ is a SSSIEwith votingwith commitment.
It is sufficient to prove that with IICVS, the citizens either do not want to deviate or, if
they would like to deviate, then their deviation does not change the outcome of the
voting in a way that would result in the collapse of the intergenerational contract. The
elderly have clearly no interest in deviating fromvoting for the τ andea; whichwould
maximize their current social security benefits. Neither do the middle-aged have any
incentive to deviate from the τ and ea they would prefer with commitment. A
deviation downward in the wage tax rate or the provision of education would only
result in them losing their social security benefits in the following period. The young
uneducated, on the other hand, already vote for the ea and τ that would maximize
their lifetime utility, so they have no incentive to deviate. As for the young citizens
who are going to become educated, they are, in any case, in minority when voting on
the provision of education, so any deviation in that dimension by themwould have no
effect on the voting outcome. When voting on the wage tax rate, the young who are
going to lose from income redistribution would prefer to have the wage taxation and
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public provision of education abolished in future. However, they are already voting
for a lower wage tax rate than the median voter, so that any deviation downward
would not affect the outcome of the voting. The only way in which the young
who prefer a lower wage tax rate to that preferred by the median voter can
change the outcome of voting is by voting for a higher wage tax rate than that
preferred by the median voter. By the definition of IICVS, a deviation upward
would not cause the abolition of wage taxation and public provision of
education.
Therefore, the young who will become educated cannot gain anything by

deviating from voting for their preferred wage tax rate with voting with
commitment. The threat point of the voting equilibrium (a; 0 ) following a
punishable deviation is also a subgame perfect Nash-equilibrium. If the young and
the middle-aged expect that social security benefits will not be maintained in the
future, they have no interest in maintaining them after a deviation. This implies that
the middle-aged would join the elderly in opposing any investment in public
education. The elderly would still vote for τ > 0 and the young, whose ability
exceeds ð1þ rÞu1 þ u2; for ea < a; but both are in minority.
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