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Recent reforms of the Italian social security system (Amato-Dini reforms) aimed at re-

versing the upward trend in Government pension spending. The main provisions of

these reforms are: i) the adoption of a (unfunded) defined contribution system as a ba-

sis for computing pensions benefits, ii) a sharp reduction in the incentives to retire ear-

ly, iii) an increase in the statutory retirement age, and iv) the indexation of pensions to

price inflation rather than to wage growth. This paper evaluates the long run political

sustainability of this new pension system. We use a general equilibrium model cali-

brated to reproduce the main Italian demographic, economic and political aspects as

well as the social security system before and after the reforms. We simulate our mod-

el to compute the equilibrium tax rate that is preferred by a majority of voters at steady

state, i.e., in the year 2050, given the structural characteristics of the Italian economy

and for different retirement ages. To evaluate the effectiveness of the reforms, we com-

pare the equilibrium tax rate under the new regime with the equilibrium tax rate that

would have prevailed in absence of reforms. Two main aspects of the aging process are

relevant to our analysis: i) the increase in the dependency ratio, which reduces the prof-

itability of the (unfunded) social security system and ii) the increased political influ-

ence of the elderly voters. Our simulation suggest that, to retain its political sustain-

ability under the Amato-Dini regime, the equilibrium social security tax rate has to in-
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crease from 38% in 1992 to 48.9% in 2050. At steady state, the most effective provision

of the reform in reducing pension spending is an increase in the retirement age. The

switch to a (unfunded) defined contribution system has mainly redistributive implica-

tions, while eliminating the indexation of pension benefits to wage growth induces a

majority of voters to increase the replacement rate at retirement.

JEL Classifications: H55, E17, D72.
Key Words: political equilibria, demographic dynamics, defined benefits.

1 INTRODUCTION

In the early 90s, the evolution of the Italian pension system had created
great concern among experts and politicians. In 1990, pension expenditure
amounted to 14.4% of GDP compared to an average of 9.2% among Oecd
countries. The upward trend has been mainly due to the aging process, the
system generosity and the strong incentives to retire early. Figures on future
demographic dynamics were far less than soothing for the expected finan-
cial sustainability of the public system in the long run.

The Amato reform passed in 1992 as a measure to cope with the finan-
cial distress of the government budget and the Dini reform in 1995 have in-
troduced many provisions aimed at eliminating the long run financial un-
balances of the public pension system. The main aspects of the reforms are:
i) the switch from a (unfunded) defined benefits to a (unfunded) defined con-
tributions system as a basis for computing pensions benefits (Dini), ii) a
sharp reduction in the incentives to retire early (Dini), iii) an increase in the
statutory retirement age (Amato), and iv) the indexation of pensions to price
inflation rather than to wage growth (Amato).

Despite the consensus obtained not only – as necessary – in the Italian
Parliament but also among scholars (among others see Castellino, 1995, and
Peracchi and Rossi, 1996), some aspects of the reforms have also been crit-
icized (see Gronchi and Aprile, 1998, and Giarda, 1998). These critical as-
pects are related to the long run financial sustainability of the system in the
new regime and to its excessively slow transition. In particular, the crucial
question is: will the Amato and Dini reforms be able to reduce the size of the
pension system given the forecasted further aging of the population? 

In this work, we analyze the political sustainability of the Italian social
security reform in the year 2050. We introduce a political economics mod-
el, in which individuals play the double role of economic agents and of vot-
ers in the elections that determine the size of the social security system. With
this framework, we provide a quantitative analysis of the size of the pension
system – measured by the equilibrium tax rate – chosen by a majority of vot-
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ers given the institutional framework introduced by the reforms – i.e., de-
fined contributions system, retirement age, and price indexation – and the
demographic structure expected for the next 50 years. 

In particular, we focus on the possible destabilizing implications of fu-
ture revisions of the conversion coefficient used to calculate the pension ben-
efits. In fact, chapter 11 of the Dini reform allows such coefficients to be
modified every ten years. As the Italian population ages, there will be grow-
ing political pressure to increase them. Hence, the difference between the
simulated conversion coefficients – or analogously the social security tax rate
– obtained in our politico-economic model and those provided by other agen-
cies, such as the Bank of Italy, the Treasury Ministry or INPS, should be
viewed as a measure of the political pressure – due to the aging process –
that the policymakers will face to increase pension benefits in 2050.*

Two main aspects of the demographic dynamics are crucial in our analy-
sis. First, in unfunded (PAYG) systems, the aging of the population reduces
the profitability of the system – measured for example by the internal rate
of return – since it increases the dependency ratio, i.e., the ratio between the
number of beneficiaries – the retirees – and of contributors to the system –
the workers. If the labor productivity does not increase enough to offset this
effect, the overall profitability of the system decreases. In this light, the fig-
ures provided by ISTAT on future demographic dynamics are gloomy, since
they forecast a substantial increase in the elderly dependency ratio – the ra-
tio of the population older than 60 to the population between 18 and 59 years
old –from the 29% in 2000 to 47% in 2050. Second, aging implies a larger
share of elderly voters in the population. This is relevant in a politico-eco-
nomic analysis of the pension system. Since elderly voters, coeteris paribus,
tend to prefer a larger and more generous system, aging will increase the rel-
evance of pension spending on the agenda of the policymakers. An indica-
tor of the political importance of elderly voters is given by the median age
among voters. In 1992, this median age was 44. In 2050 – when the reform
is expected to cover the entire population – estimates by ISTAT suggest that
the median age will be around 57.

Two elements are crucial to evaluate the political sustainability of these
reforms1: the intergenerational and the intragenerational redistributive ef-
fects built in the system. To appreciate how relevant these intergenerational
redistributive aspects have been in shaping social security design in Italy,
Beltrametti (1995) and Peracchi and Rossi (1996) estimate that the Dini re-

1 For a survey on the political economics of social security reforms, see Galasso and
Profeta, 2002.
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form in 1995 has reduced the pension wealth of workers who were less than
40 years old, while leaving the pension wealth of those who were older than
40 years untouched. In other words, the cost of the reforming the social se-
curity system has mainly be born by a minority – the young workers – in or-
der to preserve the claims of the political majority. As for the intragenera-
tional redistribution aspect, Castellino (1995), Gronchi (1998) and Gronchi
and Aprile (1998) suggested that the adoption of a defined contribution sys-
tem has increased the intragenerational equity, thereby raising the political
support in favor of the Dini reform.

Our overlapping generations general equilibrium model is calibrated to
match the main Italian demographic (population structure and age condi-
tional surviving probabilities), economic (wage and productivity growth) and
political aspects (participation rate at election by age and education) as well
as the most relevant institutional features of the Italian social security sys-
tem before and after the reforms. Our model incorporates both the intra-
generational and the intergenerational redistributive component of social se-
curity and allows us to evaluate the political sustainability of the reforms in
the year 2050, i.e., when all workers and retirees will be covered by the pro-
visions introduced by the reforms. In particular, we simulate the model to
quantify the equilibrium tax rate of the social security system as preferred
by a majority of voters in 2050 under the rules established by the Amato-Di-
ni reforms, and for different retirement ages. This equilibrium tax rate will
be compared to the one that would have prevailed in absence of reforms, in
order to obtain a measure of the incidence of the reforms on the size of the
system. 

It is important to stress that, for a given dependency ratio, in our mod-
el the equilibrium tax rate determines the overall generosity of the system.
After the Dini reform, the link between the tax rate, and thus the collected
revenues, and the benefits is given by the conversion coefficients, which, at
retirement, transform the capitalized contributions of a worker during her
working life into a stream of pension benefits. The Dini reform fixed these
conversion coefficients, which vary according to the retirement age, and sug-
gested that they should be changed – every 10 years – to account for any
longevity gain. In our model, since the social security budget is balanced
every period, voting over the equilibrium tax rate is equivalent to vote over
these conversion coefficients. In other words, we are assuming that current
reforms can not commit future voters’ decisions over social security. Gronchi
and Aprile (1998), Peracchi and Rossi (1996) and, albeit from a different per-
spective, Giarda (1998) have also argued that this system of coefficients con-
stitutes a weakness of the reform, since they can easily be modified by fu-
ture policy-makers under electoral pressure. In this respect, our simulations
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provide a quantitative evaluation of the effects of the political pressure on
the generosity of the system.

To address the main redistributive aspects of the reforms we calibrate
two versions of our model to the Italian economy, and in particular to the
pension system for private employee (Fondo Pensioni Lavoratori Dipenden-
ti, FPLD). Our economy is populated by overlapping generations of workers
and retirees. In the basic version of the model, agents are only heterogeneous
with respect to age. In the second version, they also differ with respect to ed-
ucation level, income, survival probabilities and retirement age. In every pe-
riod, agents decide how much to save. Workers contribute a fraction of their
labor income to the system, and, at retirement age, they receive an annuity
– the pension benefit – whose amount depends upon the specific regime un-
der analysis.

The pension system we consider – the FPLD – is an unfunded system,
which in the last few decades has been partially financed through general
taxation. In our model, we concentrate instead on the FPLD equilibrium tax
rate, which would allow total benefits to equal total revenues, and we disre-
gard any redistributive implications due to the general taxation financing.
In any period, this tax rate is determined by majority voting. To character-
ize the economy and the social security system before the reform, we cali-
brate the parameters of the model so that in the initial steady state a ma-
jority of the voters chooses the average equilibrium tax rate prevailing in the
decade previous to the reforms.

The two versions of the model, with the values of the parameters pinned
down in the initial steady state, are then fed with the demographic and eco-
nomic scenarios expected for the year 2050. We simulate the size of the sys-
tem as preferred by future voters for two alternative institutional scenarios:
a) the regime prevailing before the reforms and b) the Amato-Dini regime,
which features an increase in the retirement age, the adoption of the con-
tributory system, and the price indexation rather than wage indexation. 

The results obtained in the basic version of the model suggest that, in
absence of the Amato-Dini reforms, the aging process would have driven the
equilibrium tax rate supported by majority voting from 38% in 1992 to 58,1%
in 2050. The provisions in the Amato Dini reforms are able to limit the in-
crease in the size of the system only partially. The equilibrium tax rate cho-
sen under majority voting in the new regime would be equal to 51%, for an
average retirement age of 62 years, and to 46.8% if retirement age is 65. No-
tice, however, that a raise in the retirement age would induce voters to in-
crease the generosity of the system, i.e., the replacement rate, through a
change in the conversion coefficients. 

The results of the second version of the model, in which heterogeneity
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in education, income, electoral participation, surviving probabilities and re-
tirement age is also considered, confirm that the new regime is only partially
able to reduce the upward trend in the size of the social security system. With
this model, we are able to identify some important intragenerational redis-
tributive effect of the reform in favor of less educated, or lower income,
agents. The bottom line of the analysis is that, given the expected demo-
graphic scenario, the only feature of the new regime that appears to have a
relevant impact on the equilibrium tax rate, and consequently on the size of
the system, is an increase in the retirement age.

The remaining of the paper is organized as follows: in section 2 we de-
scribe some institutional details of the social security reform in Italy. In sec-
tion 3 and 4 the politico –economic model is introduced, demographic data
are discussed and the calibration is presented. Section 5 reports the results
and section 6 concludes.

2 THE ITALIAN SOCIAL SECURITY SYSTEM: AMATO-DINI-PRODI REFORMS

The reforms of the social security took place in the 90s, through a series
of legislative actions: the Amato Reform (Dlgs n.593 1992), the Dini reform
(Legge 335, 1995), and the Prodi reform (art. 59, Legge 449, 1997). The gen-
eral principles inspiring the whole legislative process are stated in the Dini
reform (Art.1). The main objective is the stabilization of the government ex-
penditure for pensions over the GDP to be obtained through new criteria for
computing pension benefits, new eligibility criteria, the progressive harmo-
nization of the different systems prevailing in the different sectors of the la-
bor markets and the provision of incentives for private pensions funds to
complement the public system.

Contributors to the literature on the reform process in Italy – see, to
quote a few, Brugiavini and Fornero (2001), Castellino (1995), Castellino and
Fornero (1997), Diamond (1999), Franco (2000), Giarda (1998), Gronchi
(1998), Gronchi and Aprile (1998), Peracchi and Rossi (1996) and Tum-
barello (2000) – share the common view that these reforms were aimed at
ensuring the financial balance and at establishing some equity criteria for
redistributive concerns. As such, they represent an important breakthrough
with respect to the past legislation.

The Italian social security system before the reforms was an unfunded,
defined benefits system. Benefits were computed on the basis of the average
wage received by the employee in the last five years of his working career.
To complement the unfunded pillar of the previous system there existed a –
quantitatively less important – funded pillar called “trattamento di fine rap-
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porto” (TFR), which essentially represented a form of severance payment.
Contributions to this funded pillar were retained by the firm in a special ac-
count (from which the name TFR originates) as a debt towards the worker
to be paid at the extinction of the labor contract. Contributions to the fund
yielded a fixed interest rate – administratively set – which was typically much
lower than the interest rate available on the financial markets. Another char-
acteristic of the previous regime was the large heterogeneity in the coverage
of the workforce according to the different sectors of the economy they be-
longed to. Such regime emerged as the sequence of – often overlapping – leg-
islative actions, which had defined a set of characteristics, in terms of con-
tribution rate, eligibility criteria, retirement age and benefits formula, that
could greatly differ across the sectors of the labor market2. This lack of a uni-
tarian design is among the reasons leading to the excessive generosity of the
system.

The Amato reform introduced a gradual increase in the retirement age
and in the minimum contribution requirements to be eligible for old age (pen-
sione di vecchiaia) and seniority pensions (pensione d’anzianità), a common
discipline regarding the entitlement to pension benefits while still working as
an employee or a self employed, the indexation of pension benefits to infla-
tion (rather than wage growth) and regulations about the transition. 

The Dini reform – despite being based on the same principle of budget-
ary discipline – completely redesigned the architecture of the system. It in-
troduced the defined contribution principle for the computation of the pen-
sion benefits, eliminated the seniority pensions and devised a new set of
rules to govern the transition. Other norms completed the harmonization
process of making the system more homogeneous across sectors and stated
the commitment by the Government to provide incentives to the private pen-
sion pillar to complement the unfunded pillar.

The Prodi reform further extended the share of the workforce covered
by the new regime, restated the principle of indexation of pension benefits
to inflation and reduced the length of the transition period.3

For convenience, we hereby report the aspects of the reforms that are
more relevant for our analysis. With the Amato reform:

i) the retirement age increased from 55 to 60 for women and from 60 to
65 for men;

ii) the minimum number of years to be eligible for an old age pension
increased from 10 to 15, and then to 20 along the transition;

2 See Gronchi (1995) for a study of the different rate of returns in different sectors and
its perverse redistributive effects across income classes.

3 For a critical evaluation see Giarda (1998).
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iii) pension benefits have been indexed to inflation rather than to wage
growth (with the possibility for the Government to further intervene in the
context of the annual Budgetary Law in cases of financial distress);

With the Dini reform:
iv) the defined contribution principle has been introduced in the com-

putation of pension benefits. This computation has been applied pro quota
to workers with seniority below 18 years in 1995, while workers with high-
er seniority have their benefits computed according to the old regime. The
new contributive system is only figurative tough. Each worker has a personal
figurative fund where her contributions (33% of her wage) are accrued dur-
ing her working career. The interest rate is computed as a five years moving
average of the nominal GDP growth. At retirement, the accumulated asset
value is transformed into an annuity by applying a conversion coefficient,
which is a function of the expected life at retirement and is increasing in the
actual retirement age;

v) seniority pensions are abolished and criteria for eligibility to old age
pension are redefined. In particular the new system introduces for private
employees between 57 and 65 the right to choose retirement age under a
minimum of 5 years seniority. 

The main critical aspects of these reforms, as discussed in the literature,
are two: the length of transition from the old to the new regime and the fi-
nancial sustainability of the new regime at steady state. A shared opinion
among experts – see Franco (2000) and references therein – is that the tran-
sition from the old to the new regime will be too slow and gradual. At the
core of the problem is the decision to guarantee the claims to workers with
seniority higher than 18 years in 1995. This decision will induce an extremely
slow improvement in the financial unbalance of the social security budget
and furthermore violates a notion of intergenerational equity by placing
most of the burden of the transition on the younger generations. Both issues
– the speed of transition and which claims on pension benefits to guarantee
and how to allocate the costs of transition among generations – belong to
the realm of politics. We do not explicitly deal with the political sustain-
ability of the transition process. However, the work by Beltrametti (1995,
1996) and Castellino (1994) may be suggestive of the restrictions that polit-
ical sustainability has imposed upon the design of the transition process in
the Amato and Dini reforms and in the reform attempt by the Berlusconi
government (See box D).

Some doubts may also be cast on the long run financial sustainability
of the system in the new regime. As argued in Peracchi and Rossi (1998), Gi-
arda (1998), Gronchi and Aprile (1998) some existing rules are not neces-
sarily in line with the aim of the reforms to build a two pillars social secu-
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rity system, in which the public PAYG pillar is budget balanced, provides a
defined rate of return, and does not crowd the development of a comple-
mentary funded pillar out. These studies have argued that the reformed sys-
tem is not robust to manipulation – for electoral reason – of the criteria for
computing pension benefits. For instance, annuity pension benefits are com-
puted by using a conversion coefficient, which depends on the retirement
age and on the expected life at retirement. These coefficients, which are re-
ported in Table A of an Annex to the Dini law, have been computed accord-
ing to actuarial principle in order to provide, given the retirement age and
the expected life at retirement, an annual real internal rate of return of 1.5%
on the contributions accumulated during the working period. Annuity pen-
sion benefits are then indexed at the price inflation. The lack of indexation
to any real measure of economic growth – for example, to wage growth –
generates the so called “pensioni d’annata”. In real terms, the pension an-
nuity will differ according to the year of retirement, and the ratio between
average pension and average wage will be decreasing over time during the
retirement period (Gronchi, 1998). According to Gronchi (1998) and
Gronchi and Aprile (1998), the lack of indexation of the pension benefits to
a real measure of economic growth and the absence of an intergenerational
sharing of the productivity growth may introduce redistributive pressures.
In a world in which the percentage of elderly in the population is expected
to increase, the electoral pressure to pass laws that re-establish a link be-
tween pension benefits and wages may be strong4. 

Moreover, chapter 11 in the Dini reform gives the Ministry of Welfare
(in agreement with the Ministry of the Economy and with the Ministerial
Committee for Public Spending on Social Security, the Trade Unions and the
Parliamentary Committee concerned with the specific issue) the power to
modify every 10 years such coefficients “on the basis of current demographic
forecasts and of the comparison between the actual dynamics of the GDP
growth rate and the growth rate of wage income that is subject to contribu-
tion to the system”. This rule does not describe in details how to revise these
coefficients, thereby leaving a large discretionary power to the policy-mak-
ers in setting the actual size of the pension benefits in terms of the overall
dynamics of the economy. Such discretionality may well be used, as argued
in the literature, to respond to political pressures from the elderly who rep-

4 For an average retirement period of two decades, the reduction of the ratio between
average pension and average wage may turn out to be quite significant. Gronchi (1998) sug-
gests that in the history of social security institutions – in Italy and worldwide – there has
been no PAYG system in which the dynamics of pension benefits was completely unrelated
to the wage growth. Similar arguments are in Pizzuti (1998).
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resent a growing component of the political constituency. Our model focus-
es on these aspects by examining the political implications of aging and
quantifying the size of the public pillar in the reformed system which is con-
sistent with these demographic and political processes.

The unfunded component of the Italian
social security system is complemented by
a funded pillar, called “trattamento di fine
rapporto” (TFR), which represents a form
of severance payment. Chapter 2120 in the
Civil Code, as reformed by Act n.297/1982,
requires the employer to post, as a liability
in the firm’s balance sheet, 7.41% of the an-
nual gross salary. This is a debt towards the
employee to be paid at the expiration of the
labor contract, typically – but not neces-
sarily – at retirement. This fund pays a reg-
ulated interest rate equal to 1.5% plus 75%
of the consumption price inflation rate.
From an economic standpoint, the annual
contribution to the TFR fund is a part of
the labor cost. However, firms effectively
incur in this cost only at the expiration of
the labor contract. Therefore, from the fi-
nancial point of view, it represents a source
of funds to finance current activities. 

As reported in Castellino and Fornero
(2001), the incidence of the TFR fund over
the total liabilities of the firms is on aver-
age equal to 5%, both in the sample of
firms covered by the Mediobanca survey
and in the sample of firms covered by the
Centrale dei Bilanci survey (5.880 firms
over a period 1982-1997)a. The TFR fund
therefore represents a non negligible
source of funding for the firms at an artifi-
cially low interest rate. The switch of the

TFR to finance the contributions to a fund-
ed pillar, such as a pension fund, would
thus represent a large cost to the firms.

At the same time, the TFR fund repre-
sents an asset and a form of (forced) sav-
ing for the employees, who are however al-
lowed to use part of – or all – the fund be-
fore retirement. Contingencies in which
the employee is allowed to draw from his
TFR fund are related to unemployment
and liquidity risks during his working ca-
reer. In this sense, the TFR fund plays also
an insurance roleb.

To quantify the importance of the TFR
fund regulations, notice that, in 1997,
18.500 billions liras were paid out by firms
to employees on their accounts. Gross con-
tributions to the fund amounted to 30.274
billions liras and the value of the stock was
196.000 billions (see Castellino and
Fornero, 2001, for more details). 

Therefore, the TFR allows firms to ob-
tain internal funding at low cost, while it
represents a form of forced savings for the
workers. The main problem in reforming
the TFR lies in the redistributive aspects in-
volved in the decision to switch these con-
tributions from the TFR to pension funds.

A possible cost of the reform for the em-
ployees is related to the role of the TFR as
a buffer stock in the portfolio of the em-
ployees against liquidity shocks during
their working career. This role would be
lost, if the TFR were used to contribute to
pension funds. 

a In the sample considered by Palermo
and Valentini (2000), the firms surveyed by Os-
servatorio del Gruppo Banca di Roma include
4.497 public companies with more than 11 em-
ployee. The TFR fund during the period 1995-
97 was 8.8% of total liabilities, 22.3 of net eq-
uities and 50.6% of total long term debt.

b Current law allows workers to liquidate
TFR funds before retirement for specific needs
such as medical expenditures and for buying
the first house.
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Current reform proposals have tried to
deal with this issue by subsidizing (via tax
credits) the switch of these resources to the
funded pillar of the social security system.
Along the same lines, the reform proposal
designs a smooth transition to the new
regime, by ruling future contributions
while leaving past contributions un-
touched. 

The analysis of the impact of these re-
forms on households and firms is still in
progress. According to Castellino and
Fornero (2001), such reforms would in-
crease the cost of using these resources to
smooth liquidity shocks during their work-
ing career. They argue that the current leg-
islation, due to the tight fiscal regime, pe-
nalizes the use of these resources to
smooth liquidity shocks, once they have
been contributed to the pension fund. For

the firms, the reform of the TFR represents
a cost, since it eliminates a cheap source of
funding. The impact of the reform on the
financial balance of the firms has been
studied by Palermo and Valentini (2000).
Their empirical analysis suggests that
firms would substitute TFR funding with a
larger demand for funds from the banks,
thereby increasing the cost, especially for
small firms. In particular, large firms
would use long-term loans, whereas small
firms would obtain short-term loans. In
both cases, this would represent an addi-
tional cost of funding, estimated to be
around 420 billions liras (in 1997 prices)
for firms with more than 11 employees.
The impact of the reform would be differ-
ent depending on the sector, with firms op-
erating in more traditional sectors bearing
relatively larger costs.

3. THE POLITICAL ECONOMY MODEL

To provide an analysis of the political sustainability of the Amato-Dini
reforms, our model examines both the economic and the political choices of
the agents, in their double role of consumers and voters. Our theoretical
framework needs to capture the economic and demographic aspects, the in-
stitutional elements of the social security system before and after the reforms
and the political process that aggregates the preferences of heterogeneous
individuals into a policy rule. 

The economic structure of the model is given by an overlapping gener-
ations general equilibrium model calibrated to the main demographic and
economic features of the Italian economy. The institutional setting is given
by the rules defining the system before and after the reforms. The political
structure of the model is given by a voting game played by overlapping gen-
erations of voters, in which the tax rate of the social security system is de-
termined in every period at simple majority. In what follows, we briefly de-
scribe the decisions of the individuals both as economic agents and as vot-
ers, and the Italian social security system before and after the reforms. The
details of the model are in the appendix.

3.1 The Economic Environment: the Agents

In every period, corresponding to one year, our economy is populated
by different generations of agents – workers and retirees – whose measure
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is calibrated to the Italian demographic structure. Each agent lives at most
78 years – from 18 to 95 – and faces an age specific probability of survival.

Agents may also differ by educational level, income, longevity and work-
ing history5. Each agent works a fixed number of years until she reaches re-
tirement age and is entitled to a pension benefit. The length of the working
history – defined as the difference between the actual retirement age and the
age of entrance in the labor market – differs according to education. Labor
productivity, and hence labor income, also depends upon education and age.
More educated agents tend to be more productive. Analogously, at any time,
middle aged workers are more productive than young and elderly workers.

Every agent, according to her preferences and to her expected lifetime
horizon, decides how much to save for future consumption. Saving is there-
fore endogenous in our model. As usual in these lifecycle models, agents –
who are assumed to have rational expectations – tend to smooth consump-
tion over time. The consumption profile for agents in each education group
is thus relatively flat, if compared to the income profile. This saving decision
is clearly affected by the coefficient of risk aversion and by the individual dis-
count factor. To simplify the analysis, we assume the labor supply to be ex-
ogenously given both in its intensive margin (number of hours per year) and
in its extensive margin (number of years in the lifetime)6. 

3.2 The Economic Environment: the Firms.

The productive structure of the economy is composed of many firms
operating under perfectly competitive conditions both in the factors (capi-
tal and labor) and in the product market. This can be represented by an ag-
gregate production function. In any period, the level of production depends
on the productive factors – labor and capital – actually employed in the pro-
duction. The production function is Cobb–Douglas, with constant returns
to scale. Labor productivity is assumed to grow at a constant rate due to ex-
ogenous technical progress. Competitive markets entail full employment
given by the amount of labor supplied by households and the amount of
funds accumulated as non pension wealth in agents’ portfolio. Profit max-

5 We do not model the education decision explicitely. The characteristics and the rel-
ative dimension of each educational group are exogenously defined according to the Bank
of Italy Household Survey data on the composition of the population by educational group. 

6 The exogeneity of the labor supply (intensive margin) does not allow to analyze the
distortions introduced in the labor market by the social security tax rate. Hence, it will in-
troduce an upward bias in our simulations. The retirement age (extensive margin) is as-
sumed to be exogenous to analyze the political sustainability of the social security system
under the different regimes.
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imization and market clearing define factor prices consistent with full em-
ployment.

3.3 The Institutional Environment: the Social Security System before and af-
ter the Reforms. 

The Italian pension system pre and post reform is an unfunded system.
In every period t every agent aged j and with an education level q contributes
a fraction of her labor income . Total contributions in each period de-
pends therefore upon the tax rate τt and upon the education specific retire-
ment age jq and is given by: 

(3.1)

where represents the proportion of agents aged j and with edu-
cation q. 

Under budget balance the unfunded system defines a total amount of
pensions to be paid to retirees, which is equal to the aggregate contributions
paid by current workers. Let be the annuity paid to retiree aged j and
with an education level q as pension benefit, then the balanced budget con-
straint of the unfunded system requires:

(3.2)

In our simulations on the political sustainability of both the pre and the
post reform regime, we will concentrate on the equilibrium tax rate7 that sat-
isfies eq. 3.2. Pre and post reform regimes differ in the computational crite-
ria, in retirement age and in the indexation of pension annuities. In the pen-
sion system prevailing before 1992 (before the Amato reform) pension ben-
efits at time t for an agent with education level q and retirement age Jq were
computed as the product between the average wage in the last 5 years be-
fore retirement , the number of years during which the agent con-
tributed to the system, , and a coefficient, α, (called “coefficiente di ri-
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valutazione degli anni di contribuzione”), which translated the number of
contributions years into a replacement ratio: 

(3.3)

Additionally, pension benefits were indexed to aggregate productivity
(real wage) growth, l. Therefore, the benefit formula we consider is:

(3.4)

In the post Amato-Dini reforms, pension benefits are computed on a
rather different criterion, according to a defined contribution system. Con-
tributions are only figurative, since the system remains unfunded. During
their working career, agents contribute to the system a constant fraction of
their labor income, , which is capitalized at an annual rate, g. At re-
tirement age, the capitalized contributions are transformed into an annuity
according to a conversion coefficient γ, which depends on the actual retire-
ment age and on other factors such as the residual expected life at retire-
ment. Therefore, the pension benefit under the new regime for an agent with
education level q, retiring at time t with a retirement age jq is given by: 

(3.5)

where sq is the initial period in the working career of an agent of edu-
cation q. 

Additionally, pension benefits are only indexed to inflation. Therefore,
the benefit formula we consider is: 

(3.6)

This stylized representation of the two regimes – before and after the re-
forms – will allow us to analyze the political support in favor of the social
security system, taking into account what we consider the most distinctive
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features of the reformed regimes: (i) the increased retirement age, (ii) the
price indexation rather than wage indexation and (iii) the adoption of a de-
fined contributions method for the computation of the pension benefits in
a still unfunded system. 

For a given retirement age, the equilibrium tax rate defines the total
amount of contributions to the system, , and – under budget bal-
ance – the total amounts of pension to be awarded. How the aggregate re-
source of the systems are allocated across retirees with different age and ed-
ucation level depends on the rules prevailing in the pre and post reform
regimes as shown at equations 3.3 to 3.6. The conversion coefficients, both
in the pre reform regime, α, and in the post reforms regime, γ, determine the
overall generosity of the system by implicitly defining the average replace-
ment rate (ratio between pension benefit and wage at retirement). It is im-
portant to notice that, in our model, these conversion coefficients are en-
dogenous. They represent the outcome of the political game. In particular,
for a given retirement age, a larger tax rate will increase total contribution
to the system and, through the conversion coefficients, the total pension ben-
efits to the retirees.

Notice also that in a funded system, in which benefits depend on the val-
ue of capitalized contributions at retirement age, the conversion coefficient,
g, that transforms the individual capitalized contributions into an annuity
would be a function of the expected residual life at retirement, and would
guarantee that the internal rate of return of the pension plan is consistent
with the market interest rate. 

T Jt t
q( , )τ

BOX B: THE AGENTS’ VOTING BEHAVIOR

Social security systems typically play sev-
eral roles. They guarantee an old age in-
come; they force people to transfer re-
sources from their working period into the
old age; they ensure against the risk of a per-
manent loss of working ability; but they al-
so redistribute income intragenerationally,
across individuals of the same cohort. Fur-
thermore, the existence of a social security
system has additional – general equilibrium
– effects, since it tends to reduce the accu-
mulation of physical capital, thereby affect-
ing the prices of the production factors.

In our baseline model, voters only con-
sider some of these aspects in taking their
voting decision on the size of the social se-
curity system. As discussed in Box C, they

enter into an implicit contract among suc-
cessive generations, which allows their cur-
rent vote to have an impact on the future of
the system as well. Therefore, even voters in
their working age – and thus many years
away from collecting a pension benefit –
may support the system, if an economic
convenience arises. We quantify this eco-
nomic convenience by studying the social
security system mainly as saving instru-
ment, which entails within cohort redistrib-
utive elements, and by considering the gen-
eral equilibrium effects it gives raise to.

Let us concentrate on these general equi-
librium effects first. A social security system
partially crowds out private saving, and thus
decreases the accumulation of physical cap-
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ital in the economy. This induces an increase
in the return from capital – the real interest
rate – and a decrease in real wages. These
general equilibrium effects may thus lead to
a redistribution from the workers to the cap-
italists. In our simulation, though, the size of
this effect is rather limiteda.

To evaluate the effectiveness of a social
security system as a saving device, we use
the notion of continuation internal rate of
return, or CIRRb. Each voter, in taking her
voting decision over the size of the system
– that is, on the social security tax rate –
considers her current and future contribu-
tions to the system and her future bene-
fitsc. The CIRR is the discount rate that
equalizes the value of the stream of current
and future contributions to the value of the
stream of future benefits. It is important to
notice that past contributions to the system
do not enter the calculation of the CIRR,
since they could not be appropriated by the

voters, if the system is voted down, and
thus represent a sunk cost.

Consider now the decision of a voter with
median age in 1992. Her (remaining) time
horizon is displayed in the picture below. If
the median retirement age is 57 years, and
her life expectancy is 78 years, a 44 years old
voter expects to contribute to the system for
a period of 13 years, and to receive a pension
benefit for the remaining 21 years. The me-
dian voter determines the amount of re-
sources to transfer into the future through
the social security system – and thus the so-
cial security tax rate – by comparing her
CIRR from the system to the returns avail-
able on the capital market from assets with
comparable risk, and taking into account the
general equilibrium effects. In our analysis
we use the average equilibrium social secu-
rity tax rate from 1982 to 1991, that is, 38%.

We can now analyze the effect of popu-
lation aging on this political choice about
the social security system. In 2050, the de-
mographics will be substantially different.
The median age among voters is expected to
be of 57 years, and life expectancy is to raise
to 83 years. The retirement age should be
between 62 and 65 years. Even in the case
of a 65 years retirement age, though, the
median voter would face a period of contri-
butions of only 8 years, while she would be
collecting pension benefits for 18 years. In
this case, our simulations suggest that the
social security tax rate would reach 46.8%.

a The change in the capital output ratio,
which can be viewed as a measure of these ef-
fects, from 1992 – with a tax rate of 38% – to
the year 2050 – for the tax rates associated to
the different specifications of the model – is
rather small: less than 2%.

b See Galasso (2002) for a quantitative
analysis of the return from the US social secu-
rity system for the median voter.

c See Browning (1975).

1992
Sunk Cost

Contributions Benefits

Median
Voter

Retirement
Age

44 57 78

2050
Sunk Cost

Contributions Benefits

Median
Voter

Retirement
Age

57 65 83
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3.4 The Political Environment

Our aim is to analyze the political sustainability of the social security
system in Italy after the Amato-Dini reforms and given the demographic
dynamics expected for the next 50 years. By political sustainability of a
specific social security regime, we mean the existence of political majori-
ty that is willing to support a given pension system in all its provisions,
such as retirement age, contribution method and tax rate. In our simpli-
fied model, agents of any age and educational attainment – as voters – de-
termine the size of the system, i.e., the tax rate t, given the different insti-
tutional settings defined in the two different regimes and described in the
previous section. 

Clearly, the decision process behind any reform of a social security sys-
tem is more complicated than the simple voting game considered here. De-
pending on the institutional context and on the historical moment, other
subjects, typically trade unions and employers unions, may break the direct
link between voters and politicians and play a crucial role in policy decision.
Our modeling choice is to concentrate on the analysis of a simple majority
voting model, since we want to stress the impact of the demographic dy-
namics on the political process. We thus consider the conditions under
which an institution of intergenerational redistribution such as social secu-
rity may arise. In this view, the social security tax rate defines the cost – to
the young – and the (pension) benefit – to the elderly – that arises in the in-
tergenerational voting game, which takes place among successive generation
of agents. These reciprocal obligations are self enforced and do not require
any monitoring or enforcement by any external authority (Government, Par-
liament, pressure groups, etc.). The majoritarian voting model is the mini-
mum institutional requirement to cast the analysis in this framework (see
Box C for more details).

In our framework, the tax rate is the outcome of a voting game taking
place in every period, in which agents of every age and educational level
truthfully report their most preferred value. Each voter will choose the tax
rate that maximizes her utility, given the institutional settings on the retire-
ment age, the computation of pension benefits and the indexation rule. In-
come and age heterogeneity will induce different preferred levels of t. The
winning tax rate is the one agreed upon by a majority of voters, and is de-
noted as the politico economic equilibrium tax rate. 

To understand to what extent the outcome of this stylized political sys-
tem can be interpreted as a self enforcing intergenerational implicit con-
tract, notice that – in taking her voting decision – every agent considers the
impact that her choice will have on future voters’ decisions. A young vot-
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BOX C: POLITICAL SUSTAINABILITY AND SOCIAL CONTRACT

The current Italian social security sys-
tem is the product of a long sequence of –
often overlapping – legislative actions,
which have defined over time its main fea-
tures. During all these processes of leg-
islative revision, the system has – by defi-
nition – always enjoyed a “political sus-
tainability”: a parliamentary majority has
always existed to support the system, of-
ten requiring amendments to its set of
rules.

The relevance of these political con-
straints in shaping the policy decisions –
particularly regarding social security issues
– has been widely analyzed in the “political
economics” literature, by the use of theo-
retical models that provide a stylized rep-
resentation of these rather complex politi-
cal decisions. In models of lobbying, veto
power and direct democracy, economic
policy decisions are respectively the out-
come of the political actions of the lobbies,
of the veto-power holders, or of a majority
of the votersa.

We consider a model of direct democ-
racy. Policy decisions on social security is-
sues depend on the voters’ individual de-
cisions (see Box B), and are aggregated by

the political system at simple majority.
This is clearly a rather simplified repre-
sentation of the reality, since these deci-
sions are taken by the voters’ representa-
tives, who are often under the political
pressure of lobbying groups. However,
this stylized model provides some empir-
ical implications, which are supported by
the data (see Box B), and represents a
good framework to examine the future po-
litical sustainability of the social security
system given the expected demographic
dynamics.

In Italy, despite the aging process and
the low retirement age, the retirees do not
constitute – at least yet – a majority of the
voters. The political sustainability of the
system thus requires the support of voters
who are still in their working years. To
these individuals, the support to the sys-
tem comes with a direct cost: if the system
is in place, they have to contribute a per-
centage of their (current) labor income.
The future benefits associated to these
contributions are instead uncertain, since
the system may change before the agents
reach retirement age. Thus, even if social
security is an efficient saving device (see
Box B), why should a current worker vote
in favor of the system, and thus face a
sure cost – the current contribution –
while the future benefit – the pension – is
uncertain? Would this agent not be better
off by waiting for few year and then sup-

a See Galasso e Profeta (2002) for a sur-
vey of the literature on the political economics
of social security.

er will be willing to support a specific social security regime, and thus to
pay the contribution to the system, if she expects her decision to induce
future workers to sustain the system until she has reached her retirement
age, and can thus enjoy her pension. In this case, a social security system
will emerge as an intergenerational transfer from current workers to cur-
rent retirees. Such a system is not based on a constitutional right defined
once and for all by some planner. Retirees’ claims to a pension are rather
the equilibrium outcome of a political game played by successive genera-
tions of voters according to the majority rule and could potentially be
amended in the future.
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porting the system only after she has
reached retirement age? What induces
agents to trust the system with their fu-
ture pension payments?

The answer – according to Hammond
(1975) – lies in the implicit social contract
that arises among successive generations
of individuals and that defines a set of pun-
ishments and awards for every generation.
Sjoblom (1985), and later Cooley and
Soares (1998), Galasso (1999), and Boldrin
and Rustichini (2000) among others, iden-
tify the hypothetical signer of this inter-
generational contract with the majority of
the voters at each election – and thus with
the median voter. Every such contract is
based on self interest. At every election, a
majority of the voters has to benefit from
the existence of a social security system
more than it would benefit from its ab-
sence (the reasons of such economic con-
venience are explored in Box B). What does
this implicit contract, which links living
generations with generations yet to be
born, establish? 

Consider the case of an existing system.
Then the contract will require the majori-
ty of the voters to support the current sys-
tem, if it is in their self-interest, i.e., if it is
economically convenient to them. To im-
prove on their current condition, the ma-
jority of the voters may even modify the ex-
isting system, as long as they do not wors-
en the conditions of the elderly and of the
future generations so much as to induce
them to dismantle the system. In fact, the
contract also requires the majority of the
voters to punish the voters who have pre-
viously and “inappropriately” modified the
system – for instance, worsening the posi-
tion of the elderly – by not providing them
with a transfer.

It is easy to see that successive majori-
ties of voters have an incentive to cope with
the contract. What would have happened if
they did not? If they decide not to pay the
pension benefits to the current retirees,
they would be punished by future voters
and would not obtain their pension. In this
case, they would thus live in an economy

with no social security, which violates their
economic convenience. If, on the other
hand, a majority of voters would decide not
to punish those voters who have inappro-
priately modified the system, they would
be in turn punished by future voters for
this behavior. In this case, they would have
sustained the cost of contributing without
receiving a pension. A strategy definitely to
be avoided.

Consider now that no social security ex-
ists. A majority of voters may chose to in-
stitute one. This would give raise to an im-
plicit contract which, as previously dis-
cussed, would be accepted by future gen-
erations of electorsb.

From this brief overview of the fea-
tures of these intergenerational implicit
contracts, one may conclude that – once
introduced – unfunded social security sys-
tems are always politically sustainable,
the contract on which they rely being al-
ways honored. In fact, if today’s voters ex-
pect the contract not to be complied with
in the future, they would have no incen-
tive to sign it today. However, this is not
necessarily the case. As shown by Boldrin
and Rustichini (2000), if there exists a
stochastic element in the economy, such
as the population aging, voters at a given
date may be willing to sustain a social se-
curity system that will certainly be aban-
doned in the future, if the expected bene-
fits from the system overcome the benefits
without it. Later on, as the population ag-
ing has passed a certain threshold, voters
will abandon the system, since the eco-
nomic convenience has disappeared, and
thus the system loses its political sustain-
ability c.

b Notice that the initial voters to institute
the system may rip off more convenient eco-
nomic conditions than future generations of
voters.

c See Galasso e Profeta, 2002, for a sur-
vey of the existing literature on the political
sustainability of social security reforms
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4. DATA AND CALIBRATION

In this section, we analyze the Italian demographic and economic dy-
namics of the last decades and present the forecasts for the next 50 years.
The aim is to characterize some relevant measures of the main Italian de-
mographic, economic and political aspects during the 90s to calibrate our
model to. Then, in the simulation exercises, we can use our calibrated econ-
omy to study the economic and political decisions of the agents for the dif-
ferent scenarios.

The long run profitability of an unfunded system, i.e., at steady state, is
determined by demographics – growth rate of population and survival prob-
abilities – and by the productivity growth rate. For example, for a given val-
ue of the tax rate, aging reduces the pension benefits by increasing the eld-
erly dependency ratio (the ratio of agents more than 60 year old to popula-
tion between 18 and 59 years old). A larger productivity growth rate, on the
other hand, increases labor income, pension benefits and, as a consequence,
the profitability of the unfunded system. 

The recent demographic dynamics in Italy has been characterized by a
steady increase in survival probabilities at any given age and by a reduced
fertility rate both leading to a process of population aging. Estimates by IS-
TAT for the next 50 years point towards further aging. For example, the pro-
portion of people older than 60 years over the total population is expected
to increase from 29% in 2000 to 47% in 2050. A parameter measuring the
effect of aging on the social security system is the elderly dependency ratio.
For given retirement age and employment rate, a change in the elderly de-
pendency ratio measures the change in the ratio between beneficiaries – the
retirees – and contributors to the social security system – the workers. Ac-
cording to ISTAT, this ratio, which was equal to 41% in 2000, will climb to
89% in 2050: the number of retiree per worker is expected to double in fifty
years.

From the point of view of our analysis, the other crucial aspect of aging
is the change induced in the political representation of the different age
groups. Population aging is clearly associated with the aging of the voters,
which in turn increases the relevance of the pension expenditure on the agen-
da of the policymakers. An indicator of the relative importance of the elder-
ly in the electorate – and thus of the political majority supporting intergen-
erational transfers – is given by the median age of voters. In 1992 in Italy the
median age was equal to 44. In 2050, based on ISTAT forecasts, the median
age will be 57. Figure 1 shows the expected demographic dynamics from 2000
to 2050. In particular, elderly dependency ratio, the ratio of elderly over total
population and the median age among the voters are reported.
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4.1 Two Versions of the Political-Economic Model 

In order to disentangle the two redistributive effects – intergenerational
and intragenerational – associated with the reforms, we use two versions of
our politico-economic model. In the first version – which we call one-di-
mensional – the only source of heterogeneity among agents is age. In the sec-
ond version – bi-dimensional – we introduce a second element of hetero-
geneity: within each age cohort, agents differ by level of education and, ac-
cordingly, by retirement age, working history, income and degree of politi-
cal participation. 

For computational reasons, we limit the degree of horizontal hetero-
geneity in our bi-dimensional model. However, to avoid an ad-hoc partition
in education groups, we let the data guide us in this partition. We use the
1995 Bank of Italy Survey on Consumption and Wealth. There are eight ed-
ucation classes in the data base, among which only five classes account for
at least 5% of the total retirees. Table 1 shows the median retirement age and
the frequency of these 5 groups in the Survey. The political participation
rates by education, also reported in table 1, are obtained from an exit-poll
at the 1999 political elections for the European Parliament, on a sample of
the whole population, and refers to the turn-out rate at this round of elec-
tions.

After a careful analysis of the data, we decided to aggregate agents into
three education levels of similar size. The first group, low education, is made
of agents with no education or with primary education. These agents exhibit
an average electoral participation rate of 71.8% and retire at a median age
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of 57 years. The relative weight of this group in the sample is 35.6%. The sec-
ond education group, intermediate education, is composed of individuals
with secondary education. The average electoral participation rate is 79.2%,
agents retire at a median age of 56 and its relative weight in the sample is
31.2%. The third group, high education, consists of agents who have ob-
tained at least a high school degree. Their electoral participation rate is
82.5%, the median retirement age is 58 and its relative weight in the sample
is 33.1%.

Although in our simulations for the year 205, we retain this education-
al structure, a quick look at the educational attainments of today’s young
suggests that in 2050 only few retirees will belong to the low education
group. A more realist assessment would be to consider 49% of three retirees
highly educated and the remaining 51% of intermediate education. In the
conclusions, we discuss the favorable effect of this generalized increase in
the education level on the size of the social security system.

4.2 Calibration

The aim of this calibration exercise is to pin down the values of some
key parameters of our political-economic model to match the main eco-
nomic, demographic and political aspects of the Italian economy between
1982 and 1998 and the pension system in 1992 before the Amato-Dini re-
forms. 

As previously argued, our crucial demographic indicator is given by the
elderly dependency ratio. In 1992 this was equal to 36.3%. The relevant eco-
nomic variables, needed to identify the long term characteristics of the econ-
omy, are the capital-output ratio and the investment-output ratio (see Coo-
ley e Prescott, 1995). Their average value for the 1982-1998 period are re-
spectively 3.18 and 0.2. For the political aspects of the model, we follow
Galasso (1999) and calibrate the political-economic model so that, in the ini-

TABLE 1 – Agents’ Characteristics by Education

EDUCATION CLASS MEDIAN FREQUENCY* ELECTION

RETIREMENT AGE* PARTICIPATION RATE**

No education 59 8.4% 58.6%
Primary (5 yrs) 57 27.2% 75.3%
Intermediate (8 yrs) 56 26.9% 79.2%
High School (10 yrs) 57/58 26.4% 82.1%
College Degree (14 yrs) 60 6.2% 84.8%
Other n.a. 4.8% n.a.

*Source: Survey on Consumption and Wealth, Bank of Italy, 1995.
**Source: Exit –Poll, European Elections 1999, Abacus.
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tial steady state, the equilibrium tax rate determined in the model is equal
to the average equilibrium tax rate for the pension system for private em-
ployee (FPLD) over the period 1982-1991, i.e., 38%. These restrictions allow
us to pin down the growth rate of population, which – given the survival
probabilities – replicates the actual elderly dependency rate over the period
in exam, the depreciation rate of the physical capital and two parameters of
utility function: the subjective time discount rate and the coefficient of risk
aversion. All other parameters in the model are obtained from independent
empirical estimates8.

Every period in the model corresponds to one year. Agents are born at
age 18 and may live at most until age 95. Between 18 and 94, there exists an
age specific probability of survival. These probabilities are obtained from IS-
TAT demographic tables and refer to an average by gender of the 1992 val-
ues. In our bi-dimensional model, these surviving probabilities differ by ed-
ucation level according to the following procedure. Survival probabilities ob-
tained from ISTAT are assigned to agents in the intermediate education
group. Survival probabilities of agents in the low education group are ob-
tained by increasing the mortality rate by 5% at every age; while the survival
probabilities of the agents in the third group – the high education level – are
obtained by reducing the average mortality rate by 5%. To model the aging
process, we assume that the surviving probabilities for 2050 are obtained by
reducing by 20% the mortality rate of 1992 ISTAT tables9. Figure 2 shows
the survival probabilities (average between men and women) for the inter-
mediate group in 1992 (Istat) and 2050 (our computation).

In the production function, the parameter for the capital share is 38%,
the average in our sample period 1982-98. Productivity growth rate is 1.92%
per year, the average per-capita income growth rate. The number of hours
dedicated to productive activities is computed considering an employment
rate of 53% and a total number of hours worked equal to 40 out of a maxi-
mum10 of 50 hours per week, and is equal to 0.423. Labor income differs by
age and, in the second version of the model, by education. To estimate the
labor income lifetime profile we use 1995 Bank of Italy Survey. Figure 3
shows the labor income profile by age for three education classes. 

The retirement choice is exogenous. The overall median retirement age

8 The values of all calibrated parameters are reported in a table in the appendix.
9 In our bi-dimensional model, survival probabilities for group with low (high) edu-

cation are obtained by increasing (decreasing) by 5% the average mortality rate attributed
to the intermediate group.

10 The maximum number of avaliable hours to work is relatively lower than the stan-
dard values to account for the low flexibility of the Italian labor market. 
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in the Bank of Italy Survey is 57. In the first version of the model, we as-
sume a working career of 39 years: from 18 to 56. In the bi-dimensional
model, both the median retirement age and the working history depend on
the education level. Using the 1995 Bank of Italy Survey, we can try to re-
construct the working history for each education group. Agents in high ed-
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ucation group have a median working history of 35 years: they start work-
ing at 23 and retires at 58. Agents in the intermediate group enter the la-
bor market at 19 and retire at 56 (for an overall working history of 37
years), but they contribute for 35 years. To account for spells in the con-
tributing history of agents in this group, we assume that they do not con-
tribute to the system during their first 2 years in the labor market. Agents
in the low education group have a median working history of 43 years,
from 15 to 57, but contributes to the system for 30 years. This is clearly
the case of individuals with discontinuous working carriers, which fre-
quently take jobs in the unofficial labor markets. In our model, we assume
that these agents work in the official sector in the period between 24 and
53. In the remaining period – between 18 and 23 and between 54 and 56 –
we assume that they work in the unofficial sector. In this case, they receive
a (net) wage equal to the net wage that they would obtain in the official
sector but do not contribute to the system. This choice to allocate the pe-
riod spent in the unofficial labor market at the very beginning and at the
very end of their working history is supported by the analysis of the data
on employment rate by age in the Survey on The Labor Force, Istat, 1994.
There, we find that the employment rate for workers with low education
is below (group) average between 15 and 19, 26, between 28 and 30 and
between 54 and 6511. 

To parameterize the political system, we require the equilibrium tax rate
chosen by a majority of voters to be equal to 38%, i.e., the average equilib-
rium tax rate between 1982 and 1991. In the one-dimensional model, the cru-
cial political parameter is the age of the median voter, which was equal to
44 years in 1992 and is estimated to reach 57 in 2050 (see Figure 1). In the
bi-dimensional version, the intragenerational redistribution elements are al-
so relevant, and the median voter has to be identified in terms of age and
education class. The data on electoral participation obtained from the Aba-
cus at the 1999 European Parliament election show that political participa-
tion is not significantly affected by age (rather differently from what is found
for the US, see Galasso 2002) but differs significantly by education classes,
see Table 1. Our bi-dimensional model takes this electoral heterogeneity in-
to account in the computation of the equilibrium tax rate chosen by the me-
dian voter. 

11 Notice that the profile by age of the contributions to the system does typically mod-
ify the agents’ voting behavior. However, since we assume the agents to be in the unofficial
sector from 15 to 23 years old, rather than from 15 to 19, at 26 and from 28 to 30, this will
only have a marginal effect on the political decisions of the young electors and no effect on
the elderly voters, for which they are a sunk cost.
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BOX D: WHO PAYS FOR THE REFORMS?

In the ’90s, there have been at least
three attempts to reform the Italian social
security system: the Amato reform in 1992,
the project of reform presented by the
Berlusconi government in September
1994, and the Dini reform in 1995. Which
factors have determined the political suc-
cess – and thus the approval in the Parlia-
ment – of the Amato and Dini reforms?
And why has the Berlusconi attempted re-
form failed? 

To evaluate the political support in fa-
vor of the different reform proposals, we
need to identify the effects of these reform
packages on the net pension wealth of
agents – workers and retirees – covered by
the social security system. The net pension
wealth represents the discounted value of
the future pension benefits, which an indi-
vidual is entitled to under current legisla-
tion, minus the discounted value of her fu-
ture contributions to the system (Castelli-
no, 1985). Thus, the change in the net pen-
sion wealth of an agent induced by a re-
form represents a measure of the costs of
such reform to this individual.

Beltrametti (1995 and 1996) provided
an estimate of the changes in the individ-
ual net pension wealth by age induced by
the Amato and Dini reforms and those that
would have been induced by the attempt of
reform carried out by the Berlusconi gov-
ernment. These estimates may help to un-
derstand how the cost of the reforms was
shared – or intended to in the case of the
Berlusconi government – among workers
and retirees of different age groups.

Who pays then for the reforms? As the
table suggests, there is no unique answer:

• In 1992, a period characterized by a
large financial imbalance of the social se-
curity system, the Amato reform repre-
sented an emergency policy action aimed
at guaranteeing the financial solvency of
the system in the near future, and thus the
payment of the pension benefits to those
who were entitled to. This reform was ef-
fective – the net pension wealth of the
workers decreased by 52.9% – and both

workers and retirees had to bear some of
the cost of the adjustment, although in
rather unequal shares. In particular, most
of the cost was sustained by the young co-
horts, since the net wealth of the individu-
als aged 30 years or less decreased by more
than 100%, while the reduction was less
than 5% for the workers and retirees aged
60 years or more.

• In 1994, the reform package present-
ed by the Berlusconi government aimed at
a further correction of the financial unbal-
ance of the system. The reduction of the
net pension wealth of the workers was es-
timated to be around 27.5%. However, un-
like the Amato reform, this reduction,
which was not meant to affect the retirees,
was to be equally spread among workers of
different age groups. In other words, young
cohorts were not to be more penalized than
middle aged or elderly workers.

• In 1995, the Dini reform introduces
important differences with respect to the
package proposed by Berlusconi on the
previous year. First, the reform is milder, as
the reduction in the net pension wealth of
the workers is only 11%. Second, the costs
of this reform are shared very unequally
among individuals – even more than in the
Amato reform – since they are exclusively
born by individuals with less than 40 years
of age.

Thus, these estimates by Beltrametti
(1995 and 1996) suggest that the political
success of the Amato and Dini reforms – as
opposed to the Berlusconi’s attempt – may
be due to the decision of placing of a larg-
er share of the costs of the reforms on the
young generations of workers. While the
Amato reform was presented as an emer-
gency package to correct the short term fi-
nancial unbalance of the system, the suc-
cessive reform’s attempts were perceived as
long term restructuring of the system – de-
spite pursuing a milder decrease in the net
pension wealth – and the decision on how
to share their costs played a crucial role in
their success (Dini) or failure (Berlusconi).

In fact, since the majority of the voting

02 - d'amato  4-02-2003  11:47  Pagina 66



ASSESSING THE POLITICAL SUSTAINABILITY OF PARAMETRIC 67

5. RESULTS

We used the two versions of the politico-economic model described and
calibrated in the previous sections to simulate the size of the Italian social
security system in 2050 that a majority of the voters would choose, given the
demographic dynamics and the provisions introduced by the Amato-Dini re-
forms. This analysis takes into account both the intergenerational and the
intragenerational aspects of these reforms. In order to evaluate the incidence
of these reforms, we also simulate the size of the system that the median vot-
er would have chosen, given the demographic dynamics, in 2050 under the
pre-reform regime. 

5.1 The One-Dimensional Model

In the one-dimensional model, we restrict our analysis to the intergen-
erational redistributive effects of social security. The main focus here is on

population in 1995 was older than 44
years, the Dini reforms was supported by a
majority of voters – workers and retirees –
to which the reform came at zero cost and
that helped to guarantee the payment of
their accrued pension benefits. It is not

surprising then that the reform package
proposed the year before by Berlusconi –
which featured a reduction in the net pen-
sion wealth of workers elderly than 40
years – did not enjoy the same political
support.

The Effects of the Reforms on the Net Pension Wealth by Age

AMATO REFORM  BERLUSCONI PROPOSAL DINI REFORM

BEFORE AFTER D BEFORE AFTER D AFTER D

15-19 28 - 31 - 59 -48 - 52 - 4 - 56 - 8
20-24 152 - 50 - 202 -101 - 116 - 15 - 128 - 27
25-29 276 - 43 - 319 -112 - 131 - 19 - 145 - 33
30-34 347 46 - 301 -20 - 56 - 36 - 63 - 43
35-39 415 198 - 217 139 71 - 68 99 - 40
40-44 504 282 - 222 227 174 - 53 227 0
45-49 497 349 - 148 306 251 - 55 306 0
50-54 533 441 - 92 402 338 - 64 402 0
55-59 394 360 - 34 339 238 - 101 339 0
60-64 183 177 - 6 168 160 - 8 168 0
65+ 79 76 - 3 74 74 0 74 0

Workers 3.407 1.802 - 1.605 1.375 997 - 378 1.225 - 151
Retirees 2.660 2.527 - 133 2.710 2.710 0 2.710 0

Source: Beltrametti (1995, 1996)
Note: a in billion of Italian liras in 1992
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the effect of the increased political power of the elderly – due to the aging
process – on the size of the unfunded pillar.

In 1992, the median voter was 44 years old and the ratio of retiree per
worker – the elderly dependency ratio – was equal to 36.3%. In our calibrated
economy, the preferred tax rate was 38%, with a replacement rate at retire-
ment (average pension over average wage) equal to 78.5%. In 2050, we esti-
mate the median voter’ age to be 57 and the elderly dependency ratio to be
88.7%. We then use our model to answer two questions. What would the
equilibrium tax rate be in this scenario, given the rules set in the Amato-Di-
ni reforms? And what size would the unfunded pillar have had in absence of
reforms?

Table 2 provides a first answer. Our simulated model suggests that, in
absence of reforms, the equilibrium tax rate would rise to 58.1%, while the
replacement rate would be equal to 52.5%. Notice that, despite the remark-
able increase in the equilibrium tax rate, the generosity of the system would
drop, because of the raise in the elderly dependency ratio.

As argued in section 2, the Amato-Dini reforms have introduced sev-
eral changes in the system. However, in our one-dimensional model, in
which the only element of heterogeneity is age, we can only study two as-
pects of these reforms: the increase in the retirement age and the price in-
dexation12.

In our simulations – carried out for different retirement ages – the me-
dian voter – corresponding to the voter with median age – will choose her
most preferred tax rate in the steady state that replicated the expected de-
mographics for 2050. In particular, for a given retirement age, under the new
regime the expected pension benefits are defined by equations 3.5 (defined
contribution) and 3.6 (price indexation). 

The results reported in Table 2 show the key role of the retirement age.
If it remains at its 1992 level, 57 years, the political economic equilibrium
tax rate would rise to 58.8%. If it increases along the transition, the equilib-
rium tax rate would be smaller: for a retirement age of 62 the tax rate is equal
to 51% and for a retirement age of 65, it is 46.8%. Unlike the tax rate, the re-
placement rate is larger for higher retirement ages. This is because, by in-
creasing the retirement age, the steady state number of retirees decreases
and the total contribution increase even in the case of a lower tax rate. 

12 The most relevant feature of the Dini reform, i.e., the adoption of a defined contri-
bution method, cannot be properly evaluated. The reason is simple. If agents only differ ac-
cording to age, an unfunded, budget balanced, defined contribution social security system
behaves in the same way as an unfunded, budget balanced defined benefits system: for a
given tax rate, total contribution is equally divided among retirees.
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To estimate the impact of the indexation to prices, rather than to wages,
we compare the regime before and after the reforms in 2050 for a retirement
age of 57 (see the second and third row in table 2). Contrary to the conven-
tional opinion that price indexation, rather than wage indexation, may con-
tribute to reduce pension spending – and therefore the tax rate – in our mod-
el the tax rate in the absence of wage indexation is slightly larger than un-
der the pre reform regime: 58.8% vs. 58.1%. The intuition is quite simple. In
our political economic model, voters try to preserve the relative value of their
pension benefits, and to appropriate future gains in productivity, by in-
creasing the replacement rate at retirement and consequently the equilibri-
um tax rate. This effect is showed in Figure 4, where the income profile by
age for our baseline economy (1992) is compared to our simulated econo-
my in 2050 without and with reform (retirement age is set at 65 years for
both regimes). The value of the pension annuity relative to wage decreases
as a function of the age of the retiree – clearly showing what in the litera-
ture has been called “pensioni d’annata”, i.e., the vintage effect – in the post
reform regime; whereas it is constant, though at a lower level, in the previ-
ous regime13. 

13 Notice that this large difference in the replacement rates is due to the different re-
tirement ages, 57 vs. 65 years.
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Figure 5 shows the corresponding consumption profile by age. Raising
retirement age in the Amato-Dini regime increases the aggregate resources
of the economy and therefore individuals enjoy larger net wealth and con-
sumption during their life cycle.
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TABLE 2 – Simulated Political –Economic Equilibrium Tax Rate Before 
and After Reforms. One-Dimensional Model. 1992 e 2050.

YEAR REGIME MEDIAN EQUILIBRIUM SUBSTITUTION

RETIREMENT AGE TAX RATE RATE

1992 Pre – Reform 57 38.0% 78%
2050 Pre – Reform 57 58.1% 52%
2050 Amato-Dini 57 58.8% 70%
2050 Amato-Dini 58 57.2% 73%
2050 Amato-Dini 59 55.6% 76%
2050 Amato-Dini 60 54.0% 79%
2050 Amato-Dini 61 52.5% 82%
2050 Amato-Dini 62 51.0% 86%
2050 Amato-Dini 63 49.5% 91%
2050 Amato-Dini 64 48.1% 96%
2050 Amato-Dini 65 46.8% 103%

Sources: our computations.
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5.2 The Bi-Dimensional Model

The bi-dimensional model introduces an element of heterogeneity
among voters of the same generation, the education level, which in our
analysis can be low, intermediate and high. To every education level corre-
sponds a labor income profile, a working history, a retirement age, a politi-
cal participation rate and an age specific survival probability. These elements
will allow a more detailed description of the effects of moving to a defined
contributions method.

The baseline economy featuring the pre-reforms regime (1992), is cali-
brated at an equilibrium tax rate of 38% and exhibits a replacement rate
equal to 59% for the low education group (in which agents contribute to the
system for 30 years) and 69% for the other two groups (where agents con-
tribute for 35 years).

What politico-economic equilibrium social security tax rate does our bi-
dimensional model simulate for the year 2050, with the provisions intro-
duced by the reforms or in absence of such reforms? The results are report-
ed in Table 3.

In absence of reforms, and thus maintaining the retirement age at the
1992 levels – 57 years for low educated, 56 for intermediate education group,
and 58 for high educated – our simulated model forecasts an equilibrium tax
rate at 61%. This tax rate, however, would not allow to maintain the initial
replacement rate, which, because of the increase in the elderly dependency
ratio, would fall to 43% for first group and to 50% for the other two groups. 

We can now analyze some intragenerational features of the system,

TABLE 3 – Simulated Political Economic Equilibrium Tax Rate Before 
and After Reforms. Bi-Dimensional Model. Years 1992 and 2050.

YEAR REGIME MEDIAN RETIREMENT AGE EQUILIBRIUM REPLACEMENT RATE BY

BY EDUCATION LEVEL TAX RATE EDUCATION LEVEL

LOW INTERMEDIATE HIGH LOW INTERMEDIATE HIGH

1992 Pre-reforms 57 56 58 38.0% 59% 69% 69%
2050 Pre-reforms 57 56 58 61.0% 43% 50% 50%
2050 Amato-Dini 58 58 58 61.1% 69% 77% 61%
2050 Amato-Dini 59 59 59 59.9% 73% 81% 64%
2050 Amato-Dini 60 60 60 57.5% 76% 84% 65%
2050 Amato-Dini 61 61 61 55.3% 79% 87% 67%
2050 Amato-Dini 62 62 62 53.2% 83% 92% 69%
2050 Amato-Dini 63 63 63 51.3% 87% 98% 72%
2050 Amato-Dini 64 64 64 50.0% 92% 106% 77%
2050 Amato-Dini 65 65 65 48.9% 99% 116% 82%

Source: our computations.
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which we disregarded in the previous version. These results are shown in
Figure 6, which reports the preferred tax rates in the pre-reform system by
age and education groups. A remarkable difference appears: for any given
age, agents in the intermediate group chose a tax rate which is slightly high-
er than the one chosen by the low educated agents, but significantly higher
than the one chosen by the high educated agents. This is mainly due to the
different labor income profile by age faced by the agents of different educa-
tion groups (see figure 3) and thus to the different contributions profile. In
particular, while the contributions profile of the intermediate group is almost
flat, it is steeper for high educated agents, because of their increasing labor
income profile. Therefore, although the benefit computation formula in the
pre-reforms regime favors steeper income age profiles, an educated worker
aged – say – 44 faces the bulk of her tax burden in the late years of her work-
ing career, and thus prefers a lower tax rate than an agents of the same age
that belongs to another group. Other relevant elements that account for this
outcome are the lower actual retirement age and the negative general equi-
librium effect on more educated workers14.

To evaluate the effects of the Amato-Dini reforms, we simulate our bi-di-
mensional model under the new regime and taking into account expected de-

14 An increase in the social security tax rate crowds out the capital accumulation and
thus reduces the average real wages. Because of their higher efficiency per unit of time,
more educated agents are more affected by this reduction.
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mographic trends for the year 2050. Specifically, we fix a common retirement
age for all groups and leave the agents choose their most preferred tax rate.
Pension benefits are computed according to the defined contributions for-
mula (eq. 3.5), where the relevant interest rate g is set equal to 1.5%. Price in-
dexation is imposed according to equation 3.6. It is important to notice (see
section 3.3) that the aggregate resources contributed to the system each year
by the current workers define the total benefits to be assigned to the current
retirees through the conversion coefficient γ. This conversion coefficient, γ,
equalizes total contributions – which depend on τ – to total pension benefits
– which depend on γ. Thus, the size of the system, and its average generosi-
ty, is determined by the voters’ decisions on the equilibrium tax rate, which
also define – through the balanced social security budget constraint – the con-
version coefficient. How total resources are split among the retirees of dif-
ferent age and education groups depends instead on the retirement age, on
the contribution history, and on the rules that determine the capitalized val-
ue of the lifetime contributions as introduced by the Amato-Dini reform. 

The simulation of this model confirms the crucial importance of the re-
tirement age in affecting the political choice on the size of the system. If
everybody retires at 58, the equilibrium tax rate would be 61.1%, and re-
forms would thus have no impact in limiting the increase in the size of the
system. By increasing retirement age to 62 (or 65), the tax rate is reduced to
53.2% (or 48.9%), while the replacement rate, and therefore the profitabili-
ty of the system, increases.

These results are consistent with those obtained using the one-dimen-
sional model and show how the adoption of a figurative defined contribu-
tion computation formula has not significant impact on the equilibrium tax
rate. The intragenerational redistributive effect may however be significant.
Table 3 shows that under the Amato-Dini regime the relative generosity of
the system for the high educated individuals – measured by the difference
in the replacement rate before and after the reform – is further reduced in
favor of the less educated agents. This feature of the reform has already been
stressed in the literature (see Peracchi and Rossi, 1996): the benefit formu-
la introduced by the Amato-Dini reform penalizes the careers with steeper
labor income profiles (see figure 3). Figure 7 illustrates this result: for any
given age, agents with a low education level always prefer a larger tax rate
than more educated agents.

As in the one-dimensional model, the effect of the switch from wage to
price indexation introduced in the Amato reform can be seen in the simulat-
ed income profiles by age for the different groups of education. Figures 7, 8
and 9 show our simulated income profiles by age for the three different edu-
cation classes for our baseline economy, for the 2050 economy in absence of
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reforms and for the 2050 economy under the Amato-Dini regime respectively.
If pension benefits are indexed to prices, the replacement rate at retirement is
higher, since voters will try to appropriate productivity growth by increasing
the tax rate. Notice that the equilibrium replacement rate at retirement is larg-
er than 100% for agents in the low education group, who benefit from a com-
paratively larger intragenerational and intergenerational transfer. 
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5.3 Sensitivity Analysis

The results presented in the previous section depend crucially on how
we parameterize the model. To check the robustness of these results, we thus
consider alternative parameterizations and provide new simulations results.
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In particular, our sensitivity analysis separately studies two alternative sce-
narios: (1) a change in the productivity growth rate; and (2) a change in the
working career of the agents with the lower education, leading to a more sta-
ble working career and to an increase in the number of years of contribu-
tion to the system.

5.3.1 Changes in the Wage Growth Rate

Wage growth is a crucial parameter to assess the profitability of an un-
funded social security system. As such, it strongly affects the voters’ decision
about the size of the system. Specifically, a larger wage growth increases the
total contribution the system and, under budget balancing, the total pensions
to be paid to the retirees. Contrary to what it usually argued, an increase in
the wage growth thus increases the most preferred size of the system, by rais-
ing its profitability.

Table 4 reports the simulation results for the one-dimensional model. A
reduction in aggregate productivity growth from 1.92% to 1% – for a retire-
ment age of 65 years – decreases the equilibrium tax rate from 46.8% to
38.3%, whereas an increase in the aggregate productivity growth rate to 2.5%
would induce the median voter to support a tax rate of 50.6%.

5.3.2 Changes in the Working Career

As discussed in section 3, agents with low education levels exhibits some
discontinuity in their working and contribution records: their median peri-
od spent in the labor market is 43 years, while their median contribution pe-
riod is 30 years. How would their voting behavior on the social security tax
rate change if they experience more continuous contributive records, espe-

TABLE 4 – Simulated Political –Economic Equilibrium in the Post Reform
Regime according three Wage Growth Rate Scenario. 

One-dimensional Model. Year 2050.

MEDIAN WAGE WAGE WAGE

RETIREMENT GROWTH = 1% GROWTH=1.5% GROWTH=2.5%
AGE

TAX RATE REPLACEMENT TAX RATE REPLACEMENT TAX RATE REPLACEMENT

RATE RATE RATE

62 42.8% 65% 47.7% 77% 54.6% 99%
63 41.2% 68% 46.2% 81% 53.2% 104%
64 39.7% 72% 44.7% 85% 51.9% 111%
65 38.3% 76% 43.3% 91% 50.6% 118%

Source: our computations.
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cially in the latest years of the working career? As reported in Table 5, the
equilibrium tax rate would slightly increase, because of an increase in the
replacement rate, due to the longer period of contributions15. 

15 In our simulations, the negative effect on the increase in the years of contribution
is underestimated, since we assume the net labor income to be equal on the official and on
the unofficial labor market.

TABLE 5 – Simulated Politico-Economic Tax Rate in the Post Reform Regime
with complete contributive records. Bi-Dimensional Model. Year 2050.*

RETIREMENT EQUILIBRIUM REPLACEMENT RATE BY EDUCATION

AGE TAX RATE

LOW INTERMEDIATE HIGH

58 62.1% 77% 79% 63%
59 60.8% 81% 83% 65%
60 57.7% 83% 85% 66%
61 55.7% 86% 89% 68%
62 53.7% 90% 94% 71%
63 52.2% 94% 100% 74%
64 51.0% 100% 109% 79%
65 49.9% 107% 120% 85%

Source: our computations.

6. CONCLUSIONS

The steady increase in the government spending for social security dur-
ing 80s and the dramatic forecasts about population aging called for imme-
diate reforms of the Italian social security system. The Amato-Dini reforms,
implemented during the 90s, have aimed at limiting the growth in pension
spending, increasing the distributive equity of the system through specific
provisions that reduced its generosity, and at stabilizing the proportion be-
tween contributors and beneficiaries (the dependency ratio). The most im-
portant features of the reforms have been: the increase in the retirement age
(Amato), the reduction in the incentives to retire early (Dini); the price rather
than wage indexation (Amato); and the adoption of a defined contribution
formula for the computation of the pension benefits (Dini).

The main weakness of the reforms is represented by the lengthy transi-
tion to the new regime – that will be completed in 2036 – during which the
treatment of successive generations of workers will be arbitrarily different,
thereby creating concern about the distributive equity. Some doubts have
however been cast also on the consistency of the provisions introduced by
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the reforms with its aims and sustainability in the long run, that is, when all
workers and retirees will be under the Amato-Dini regime. The main source
of concern lies in the possible manipulation of the formula that calculates
the pension benefits for electoral purposes.

This work extensively analyzes the latter motive for concern. Our start-
ing point is that in the new regime – despite the defined-contribution for-
mula – the generosity of the system may still be easily changed by modify-
ing the conversion coefficients. These coefficients transform – at retirement
– the capitalized contribution into a pension annuity. The Dini reform – and
thus its supporting majority – has set these coefficients according to actu-
arial principles as a function of the expected residual life at retirement. Cur-
rent regulations allow these conversion coefficients to be reexamined every
10 years to take into account changes in longevity gains. These regulations
– we argue – can not however prevent future majority from modifying these
coefficients towards more generous pensions, as the population ages. Under
budget balancing, this increase in the generosity of the system amounts to
choosing a higher tax rate. 

Our simulations provide a measure of the political pressure of the vot-
ers on the generosity of the system through their choice of the social secu-
rity tax rate and, implicitly, of the conversion coefficient. We use a general
equilibrium overlapping generations model calibrated to the main econom-
ic, political and demographic indicators of the Italian economy, for the dif-
ferent social security regimes – before and after the reforms. The post re-
forms regime is modeled as an unfunded defined contributions social secu-
rity system, with higher statutory retirement age than before the reforms,
and price rather than wage indexation of the pension annuity. Our stylized
political system requires agents to vote on the social security tax rate.

The results of our simulations suggest that – despite the Amato-Dini re-
forms – the public spending for pension provision is set to grow further. The
equilibrium tax rate, 38% in 1992, is estimated to increase to a remarkable
53.2% or to 48.9% for a statutory retirement age of respectively 62 and 65
years. This is mainly due to population aging, which greatly increases the
political power of the elderly. As an example, the median age among the vot-
ers was equal to 44 years in 1992 and is expected to be 57 in 2050. The long
run political sustainability of the Amato-Dini reform in our aging society
thus implies an increase in the equilibrium tax rate. 

It is important to stress that our striking political forecasts are in line
with the estimates provided by INPS about the financial equilibrium tax rate
in 2050. INPS forecasts that under the Amato-Dini regime, the equilibrium
tax rate that will balance the budget in 2050 will be 34.5%, dropping from
48% during the transition years (2020 –2030). If we perform an analogous
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exercise in our model, and calculate the budget balancing equilibrium tax
rate which, for the demographic structure expected to prevail in 2050, repli-
cates the same replacement rate as in 1992, we obtain a very similar figure:
35.8%. The difference between this 35.8% and a range of 45%-55%, obtained
in our political economic equilibrium depending on the statutory retirement
age, represents a measure of the political pressure due to the aging process
that the policymakers will face to increase pension benefits in 2050.

The impact of each provision in the reforms on the size of the system is
very different. At steady state, the adoption of the defined contributions for-
mula for computing pension benefits has mainly an intragenerational im-
pact, since it transfers resources from agents with a steep income profile to
agents with a flat profile. Price indexation has virtually no effect on the size
of the system, since voters anticipate future reduction of pension benefits,
in terms of real wage, and vote for a larger replacement rate at retirement
and therefore for a larger tax rate. 

The most effective provision to limit the growth of the pension expen-
diture is an increase in the retirement age. On one hand, this reduces the
profitability of the system to the agents by increasing the period of contri-
bution while reducing the residual life at retirement, and thus the period
during which pension benefits are collected. On the other hand, for a given
tax rate, this provision reduces the dependency ratio, i.e., the ratio of retirees
to workers, and thus increases the profitability of the system. Our simula-
tions suggest that the former effect dominates the latter, and an increase of
one year of the statutory retirement age reduces the equilibrium tax rate by
one percentage point.

This is – at least partially – encouraging, since the Amato-Dini reform
paved the road – along the lengthy transition – for a steady rise in the effec-
tive retirement age. Such increases, however, will have to be supported by
future voting majorities. Unfortunately, our model has no saying on who
would support such policy. In a more complete economic environment,
where the social security tax rate imposes a distortionary effect on labor sup-
ply, the forecasted large increases in the tax rate would introduce severe dis-
tortions in the economy. In that context, a rise in the retirement age may rep-
resent a politically viable measure of restoring some economic efficiency.

Finally, an element pointing to less dismal conclusions about the polit-
ical implications of the aging process on the social security system is relat-
ed to education: an increase in the overall education level leads to a lower
equilibrium tax rate. For a statutory retirement age of 65 years, a general-
ized increase in educational level reduces the equilibrium tax rate from
48.9% to 45%. The reduction is due to lower pressures for intragenerational
redistribution taking places through social security. 
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APPENDIX

In this Appendix, we provide some technical details about the model. In
particular, we describe the utility function and the budget constraints faced
by agents, the production function and the equilibrium conditions in the fac-
tor markets. 

Agents’ preferences are represented by an expected utility function over
lifetime consumption: 

(A.1)

where c represents consumption, t the time index, j the index for age and
q the education class, β is the individual discount rate, the probability
that individual of age i at time t survives until the next period and reaches
age i+1, furthermore . Agents are assumed to exhibit a constant
degree of risk aversion so that:

(A.2)

where indicates the coefficient of relative risk aversion.at j
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The budget constraint holding in any period is defined as:

(A.3)

where and represent the accumulated wealth measured
at the end of the period and the disposable income at time t+j. is the
interest factor on private wealth. rep-
resents the amount of involuntary bequest at time t+j obtained by individu-
als born at t with education q left by individuals of the same age and the
same education class who did not survive the previous period. 

Net disposable income at time t+j for an agent born at t and of the edu-
cation group q is given by:

(A.4)

where indicates wage per efficiency unit in the period t+j, 
represents a measure of labor efficiency unit for agents of the j generation
and education group q in period t+j, h represents the number of worked
hours, sq is the initial age at which agents in the education class q starts her
working career and and represent respectively the tax rate to con-
tribute to social security and the annuity pension benefit to be paid to re-
tirees of group q at time t+j.

The technology in the economy is represented by a Cobb Douglas pro-
duction function: 

(A.5)

where λ is the growth rate of labor productivity, l is a measure of per
capita unit of labor measured in efficiency units, k denotes per capita stock
of capital, b denotes total factor productivity index and θ the factor share to
capital. 

Labor supply in efficiency units is given by the fraction of workers at any
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age and education level, multiplied by the correspondent human capital co-
efficient and by the average number of worked hours: 

(A.6)

Aggregate capital stock in the economy is obtained aggregating individ-
ual net saving over education classes and generations 

(A.7)

Optimizing conditions for agents and firms and equilibrium conditions
in factor markets define the usual relationship between factor prices and em-
ployment in terms of hourly wage, Wt, and rate of return on capital, rt:

(A.8)

where δ represents the parameter of the physical depreciation rate in the
economy and subscripts, in the usual representation, the partial derivatives
with respect to the relevant variable.

A.1 Calibration

Having described the model in some detail we now describe its calibra-
tion. Our calibration targets are: 1) capital-output ratio, set equal to 3.18; 2)
the investment-output ratio, set equal to 0.20; 3) equilibrium tax rate, set
equal to 38%; and 4) the dependency ratio of the elderly, set equal to 36.3%.
The following table summarizes the value of the parameters in both the one-
dimensional and bi-dimensional model
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TABLE A.1 – Parameterization of the Politico –Economic Model

n m Jq θθ h δδ λλ ρρ ββ

One-dimensional 1.35 44 57 0.38 0.423 2.99 1.92 1.33 0.992
Bi-dimensional 1.35 44 56/57/58 0.38 0.423 2.99 1.92 1.17 0.986
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