
THE REDISTRIBUTIVE DESIGN OF SOCIAL SECURITY
SYSTEMS*
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Countries with low intragenerational redistribution in social security systems (Bismarckian) are
associated with larger public pension expenditures, a smaller fraction of private pension and lower
income inequality than countries with more redistributive social security (Beveridgean). This article
introduces a bidimensional voting model to account for these features. Agents different in age,
income and in their ability to invest in the capital market vote on the degree of redistribution of the
social security system and on the size of the transfer. In an economy with three income groups, a
small Beveridgean system is supported by low-income agents, who gain from its redistributive feature,
and high-income individuals, who seek to minimise their tax contribution and to invest in a private
scheme. Middle-income individuals instead favour a large Bismarckian system.

PAYG social security systems are at the centre of public sector expenditures in OECD
countries. Although traditionally high, the attention of both economists and policy-
makers towards pension systems has even increased recently under the pressure of the
ageing process. The current debate focuses on the role of public versus private pension
provisions, the implications of demographic dynamics for the future of PAYG systems, the
impact of different benefits on income inequality, redistribution and old age poverty.

PAYG social security systems may involve different types of redistribution, across gen-
erations, i.e. from young to old, and within the same generation across different income
levels, typically from rich to poor. OECD public pension programmes differ in their
degree of within-cohort redistribution (Disney, 2004; OECD, 2005). What are generally
identified as �Bismarckian� schemes feature a tight link between individual’s contribu-
tions and pension benefits (France, Germany and Italy).1 In these countries, pension’s
replacement rates are similar, and generally high, across individuals of all income levels.
Since contributions tend to be proportional to earnings, the social security system does
not redistribute within-cohort. Countries with Bismarckian systems typically feature high
pension spending and low income inequality. In �Beveridgean� schemes instead, public
pension benefits are only loosely linked to contributions, with lower replacement rates for
higher than for lower earners. Thus, these systems redistribute within-cohort.2 This

* A previous version of this article circulated under the title �What Social Security: Beveridgean or Bis-
marckian?� as a working paper at Universitat Pompeu Fabra, FEDEA and The Pension Institute. We are grateful
to Namkee Ahn, Alberto Alesina, Roberto Artoni, Michele Bernasconi, David Blake, Tito Boeri, Henri Bogaert,
Mirko Cardinale, Antonio Ciccone, Philippe De Donder, Vincenzo Galasso, Juan F. Jimeno, Eliana La Ferrara,
Gabriel Pérez Quiros, Franco Peracchi, Pierre Pestieau, Panu Poutvaara, Monica Queisser, Ernesto Villanueva,
participants at several conferences and seminars, three anonymous referees and editor Andrew Scott for their
comments. This article has been awarded the SIEP 2002 prize for young authors. We acknowledge financial
support from Fundaci�on Ram�on Areces. All remaining errors are ours. Part of this article was written while
Conde-Ruiz was at the Spanish Prime Minister’s Economic Bureau.

1 The recent introduction in Italy, Poland and Sweden of notional accounts defined contribution public
pension scheme has strengthened this link between contributions and benefits.

2 Notice that we focus on PAYG and we abstract from fully-funded pension systems. Our terminology
identifies as �Beveridgean� a pension programme that entails high redistribution, as in Casamatta et al.
(2000a,b); Disney, (2004); yet in the original Beveridge report flat benefits were designed to be financed by
flat contributions. See Section 2 for a detailed classification.
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outcome may be reached under alternative schemes: in Australia benefits are income-
tested and financed from general tax revenues, in Netherlands and New Zealand benefits
are flat, in Canada, Ireland, Japan, Switzerland and UK a two-tier or multi-pillar system
combines flat and earnings-related benefits, in the US benefits are highly nonlinear in
income.

The aim of this article is to provide a positive theory of the redistributive design of
social security which accounts for these different features of the two alternative systems.
We develop a bidimensional political economy model, with two overlapping genera-
tions and three income groups, with different access to the capital market. High-
income individuals are able to earn higher returns from private savings than
respectively middle and low-income agents.3 The design of the social security system is
decided through a political process. People vote contemporaneously, yet issue-by-issue,
on two dimensions of the social security system: the pension level and the degree of
intragenerational transfer in the benefit formula. In our setting, low-income people
support a redistributive (Beveridgean) social security system, middle-income people are
more likely to support a Bismarckian public social security system, and high-income
individuals oppose any public pension system, since they are able to obtain higher
returns from private schemes.

Two political equilibria may arise. For high degrees of income inequality, a
coalition of the extremes emerges: a voting majority of low and high-income indi-
viduals supports a Beveridgean system, featuring a high level of pension for the
low-income individuals. The overall size of the system is small, and a large private
pillar arises. Interestingly, in this equilibrium high-income agents favour a more
redistributive (Beveridgean) system, which lowers the cost of providing a pension to
the low-income types, and thus allows them to invest more resources in the
more profitable private pension scheme. If instead income inequality is low, middle-
income people represents a majority which sustains a Bismarckian system, with a low
pension transfer to the low-income people, but a larger size of the system, which
leads also to a smaller private pillar.

This article belongs to the political economy literature of social security – see Galasso
and Profeta (2002); Mulligan and Sala-i-Martin (2004) for recent reviews – which has
mainly focused on explaining the aggregate size of social security, by assuming benefits
to be either perfectly flat-rate (Beveridgean) or earnings related (Bismarckian). A first
analysis of different benefit formulas was in Casamatta et al. (2000a,b), Cremer and
Pestieau (1998) and Pestieau (1999), who examine the effects of the design of the
benefit formula (Bismarckian versus Beveridgean) on the optimal size of the social
security system. Their papers unveiled a �puzzle�: Beveridgean systems, involving in-
tragenerational redistribution, should enjoy larger support among low-income people
than Bismarckian ones, and thus be larger; yet this is counterfactual. However, these
studies do not address which system, whether Bismarckian or Beveridgean, arises. Our
main contribution to the literature is to introduce a joint analysis of both the size and
the redistributiveness of the pension systems. To examine a majoritarian voting game
in which the issue space is multidimensional, and hence Nash equilibria may fail to

3 This assumption is supported by the evidence collected in Guiso et al. (2002) in particular by Carroll
(2002). More references are in Section 2.
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exist, we use the notion of issue-by-issue voting (or structural induced equilibrium)4 as
applied to the social security voting games by Conde-Ruiz and Galasso (2003, 2005) in a
different context. In this more comprehensive framework the article addresses the
puzzle and accounts for many features of the two alternative systems.

The article is organised as follows: the next Section provides an empirical motivation.
The following Sections introduce the economic environment, the voting game and the
politico-economic equilibria. Section 4 presents the main results, including a discus-
sion of the consequences of ageing on the politico-economic equilibria. Section 5
concludes. All proofs are in the Appendix.

1. Empirical Motivation

This Section provides a classification of different countries systems between Beverid-
gean and Bismarckian, presents the features generally associated with these two
systems, and discusses the individuals� preferences over the different elements of the
two systems, using opinion survey data. This evidence motivates the theoretical model.

1.1. How to Classify Countries

Conceptually, the difference between Beveridgean and Bismarckian social security
systems hinges on their different degree of within-cohort redistribution. Hence, dif-
ferent criteria can be used to classify countries into these two categories, depending on
how intragenerational redistribution is measured. According to Disney (2004), Bis-
marckian systems are characterised by a high within generation �actuarial fairness�, i.e.
benefits are closely related to earnings histories, and by replacement rates that are
almost equal across individuals of all income levels, whereas Beveridgean schemes
typically depart from the criterion of intragenerational actuarial fairness, and feature
lower replacement rates for high earners than for low earners.

Our measure of the degree of redistributiveness of the social security system is
obtained by computing the correlation coefficient between pension benefits level and
pre-retirement earnings. We refer to this coefficient as to the �Bismarckian� index. We
use survey data from the European Commission Household Panel (ECHP)5 for a
sample of European countries6 from 1994 to 2000 (7 waves). Following a procedure
similar to Nicoletti and Peracchi (2002), we select individuals aged 55–9 who retired
between February 1994 and December 2000, and calculate their monthly old-age
pension benefits in the year of retirement and their monthly wage and salary earnings,
net of taxes and social security contributions,7 during the year prior to retirement. For
each country, we pool the data for individuals retiring during the considered period,
but we exclude observations that differ more than three-standard deviations from the

4 Other political structures used in this literature include probabilistic voting, veto power or legislative
bargaining and lobbying (Persson and Tabellini, 2000).

5 For a detailed description of the ECHP see Peracchi (2002) and Nicoletti and Peracchi (2002).
6 The sample includes Austria, Belgium, Denmark, France, Germany, Greece, Ireland, Italy, Spain, UK. We

exclude Luxembourg, Finland and Sweden, for which there are too few observations and Netherlands
because necessary information is not available (the monthly employment status of individuals).

7 With the exception of France, where income is gross, because the ECHP only provides gross income for
France.
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median (outliers). A similar approach is used to calculate the �Bismarckian� index for
the US, using data from the Panel Study of Income Dynamics (PSID) for 1990 and
1991.8 Table 1 shows the result of our calculations. Spain and Greece present the
highest correlation between the pension benefit level and the level of pre-retirement
earnings, followed by France, Germany, Italy and Austria. These countries can be
classified as Bismarckian. Denmark, Belgium, Ireland, US and the UK present a much
lower correlation, and are thus of a Beveridgean type. We also perform a statistical test
of the equality of correlations across European countries, that rejects the hypothesis of
equality across correlations.9

Alternative approaches have been used in the literature to classify countries into
Beveridgean or Bismarckian. An institutional approach, based on a detailed description
of the pension system, analyses the redistributiveness of the design of the system. A
microeconomic projection approach instead calculates pension entitlements for illus-
trative workers at different levels of earnings, based on the pension formulae (OECD,
2005; Disney and Johnson, 2001; Disney, 2004). Table 2 compares our results with the
classifications based on the two alternative approaches for a selection of OECD
countries. The first six columns report the classification provided by Social Security
Throughout the World (2004-05) following an institutional approach. Countries fea-
turing only earning-related systems are typically classified as Bismarckian (Austria,
Belgium, France, Germany, Greece, Italy, Spain), while countries where benefits are

Table 1

OECD Pension Systems: Evidence from Panel Data

Country
Bismarckian

index

Percentage of individuals by
income groups (on total

number) Total
number of

observations

Replacement
rate for

low-income
individualsLow Middle High

Austria 0.527 8.73 73.82 17.45 149 1.05
Belgium 0.4349 12.19 78.05 9.76 124 0.88
Denmark 0.49 12.23 70.22 17.55 163 1.72
France 0.652 12.23 70.22 17.55 319 1.27
Germany 0.555 15.11 69.71 15.18 323 1.52
Greece 0.73 13 68.5 18.5 201 1.24
Ireland 0.491 10.28 71.96 17.76 107 1.42
Italy 0.557 8.65 81.3 10.05 567 1.7
Spain 0.71 9.37 69.28 21.35 192 1.34
UK 0.268 32.97 35.89 31.14 273 2.5
US 0.208 30.6 42.8 26.6 50 2.8

Source: Authors� calculations from European Commission Household Panel (waves 1994-2000) for European
countries, Panel Study of Income Dynamics (1990–1991) for US.
Notes. Bismarckian index is defined as correlation (wage, pension). Low are individuals with wage less than 0.5
times the median wage; middle are individuals with wage between 0.5 times the median wage and 1.5 times
the median wage; high are individuals with wage above 1.5 times the median wage

8 The limited number of observations for the US depends on the limited number of waves of PSID
comparable to ECHP, i.e. containing variables defined according to the same criteria. For comparisons issues
see also CHER, a comparative household panel (http://www.ceps.lu/cher).

9 More precisely, we calculate the cross-countries correlations (wage, pension) for all possible couples of
countries. Each of these correlation coefficients is transformed using Fisher Transformation (David, 1949).
With the transformed coefficients we perform a standard test of equal means.
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only means-tested and financed from general tax revenues (Australia), or where a large
component of benefits is flat-rate, possibly combined with an earnings-related com-
ponent (Canada, Denmark, Ireland, Japan, The Netherlands, New Zealand, Switzer-
land, UK) are of a Beveridgean type. The US is also generally considered Beveridgean
because benefits are highly nonlinear. The seventh column presents the classification
obtained by Disney (2004), using replacement rates10 calculated by Blondal and
Scarpetta (1998), while the last column reports a progressivity index of pension benefit
formulae calculated by OECD (2005) using microeconomic projections.11 The latter
index is designed so that a pure flat-rate system, which pays the same amount to all
pensioners regardless of their earning history, would score 100%, while a scheme that
pays the same replacement rate to all workers would score zero. Interestingly, a com-
parison of Tables 1 and 2 suggests that the classifications obtained using these alter-
native methodologies are in line with what we obtain using survey data.12 Our analysis
based on real data (which, due to the limited number of waves, does not allow us to
estimate the lifetime income profile of every individual, and to measure the cross-
country lifetime income inequality) instead of projections (which necessarily reduce
the complex real world to a simplified formula) hence represents a complementary
strategy to these methodologies.

1.2. Additional Features Associated with Redistribution within Social Security

Countries with Beveridgean and Bismarckian systems differ along several dimensions.
In Table 1, data from the ECHP for a selection of European countries show two
additional features:

(i) more Beveridgean countries are more unequal, since the share of low and high-
income individuals is larger than in Bismarckian countries.13 Simple correlation
between our Bismarckian index and the share of middle income group is about
0.69 and between the Bismarckian index and the share of low plus high-income
group is �0.69;

(ii) countries with a higher Bismarckian index are associated with lower median14

replacement rates for low-income individuals. This suggests that more Beve-
ridgean systems offer more generous pensions to low-income individuals.

Additional evidence is collected in Table 3 for a sample of OECD countries:

10 An earlier, similar classification was in Disney and Johnson (2001).
11 The index is based on the Gini coefficient and considers only mandatory parts of public pension

programmes. The OECD (2005) calculates replacement rates (gross and net) also by earnings level for
mandatory pension programmes.

12 Unlike in our classification, Italy is the more Bismarckian country in the OECD (2005) study, that
accounts for the recent reform, which strengthened the link between contributions and benefits. Small
discrepancies between Disney (2004) and OECD (2005) concern Belgium and France. For Belgium, OECD
(2005) argues that the redistribution happens mainly through a minimum credit in the earnings-related
scheme, while for France through a minimum and targeted scheme. A big difference is the Netherlands:
OECD (2005) suggests that this may be due to the �franchise�, a calculation mechanism which cuts occupa-
tional pension entitlements by the value of the basic pension received.

13 According to our definition, low-income individuals have a level of wage income net (gross in France) of
taxes and social security contributions below half of the median wage income; high-income individuals have a
level of wage income above 1.5 times the median wage income and middle-income individuals are in between.

14 The median is less affected than the mean by the existence of outliers. Nicoletti and Peracchi (2001;
2002) also use a median regression model.
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(i) More Beveridgean countries are typically associated with lower public pension
expenditures than Bismarckian ones,

(ii) High-income inequality countries are associated with more Beveridgean sys-
tems. The Gini index is significantly higher in the UK (36.1) and US (40.81)
than, for instance in Germany (28.31) or Italy (27.3). This is due to a higher
concentration of income in the top 20% in the former countries, while the
�middle� class (second, third and fourth quintile of the distribution) is signifi-
cantly larger in the latter ones. In fact, the correlation between the OECD
progressivity index and the World Bank measure of the share of middle income
group is �0.39 while the correlation between the OECD progressivity index and
the share of low plus high income group is 0.3.

(iii) More Beveridgean systems have a more developed second pillar than Bismarckian,
where public pensions are instead more generous. Pension funds assets represent
73.3% of the GDP in the UK, 66.5% in the US, while in Germany they absorb only
3.4% of the GDP and an even smaller amount (1.8%) in Italy;

(iv) More Beveridgean systems feature higher average returns from pension funds
(see last column in Table 3).

1.3. Evidence from Survey Data

Our last source of evidence is people’s opinion over several features of the social
security programme. Due to data availability, we restrict this analysis to Europe. There
exist two main alternative models of social security provision in Europe: a �Continental
Europe� model, which is commonly associated to the �Bismarck� tradition, and an
�Anglo-saxon� model, which generally belongs to the �Beveridge� tradition. Using data
from Eurobarometer 56.1 (2001), Figure 1 shows that, for a sub-sample of individuals
aged 25–45 years old,15 in selected European countries16 middle-income individuals
tend to prefer a pension system featuring a tight link between contributions and
benefits more than poor and rich ones do.17 In other words, middle-income individuals
prefer a Bismarckian formula. In fact, a statistical test (see Table 4) run by pooling the
answers in all countries together, rejects the hypothesis of equal parameters for poor
and middle-income (p1 ¼ p2), for rich and middle-income (p3 ¼ p2), and for poor,
middle and high incomes (p1 ¼ p2 ¼ p3). This result is stronger in Bismarckian than
Beveridgean countries (UK, Ireland, Denmark).18 Indeed, the same hypothesis of
equal parameters is rejected when we consider only Bismarckian countries, while it can
not be rejected in case of Beveridgean countries.

15 We select a sub-sample of people in their primary working age and exclude people who, being close to
their retirement age, may consider past contributions as a sunk cost and may answer only according to their
future (few) contributions and (high) benefits. For these people the main issue is probably the generosity of
their pension.

16 The pattern is similar across European countries.
17 Lack of information prevents us from following the classification criterion of Table 1. Here, poor

individuals belong to the first quartile of the income distribution, rich to the fourth quartile and middle-
income to the second and third quartile. As in Table 1, income measures wage and salary.

18 Simple correlations show that in Bismarckian countries middle-income individuals agree more on the
Bismarckian benefit formula than in Beveridgean countries: the correlation between the percentage of
middle-income individuals agreeing on the Bismarckian formula and our Bismarckian index is about 0.4
(�0.39 using the OECD progressivity index).
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Data from Eurobarometer 56.1 (2001) also suggest that in almost all countries the
poor prefer their pensions to be provided mainly through public pension schemes
(first pillar), while rich individuals favour occupational schemes (second pillar) or
private arrangements (third pillar). Middle-income individuals� preferences are inter-
mediate. Moreover, in Bismarckian countries (Germany, Italy, France, Spain) all
income groups tend to have a higher preference for the first pillar than in Denmark
and UK (Cocco and Lopes, 2004). Finally, using polls data, Boeri et al. (2002) suggest
that in Germany and Italy rich individuals are more likely to accept a proposal featuring
a reduction in the contributions to the public pension system and in the pension
benefits (62% in Germany and 56% in Italy) than middle-income (49% and 44%) and
poor (40% and 39%) This result confirms the idea that richer individuals prefer a small
public system, accompanied by alternative provisions of retirement income, mainly
through private arrangements.

1.4. Key Points of the Empirical Evidence

To sum up, the evidence provided in this Section suggests that:

� Countries’ classification into the two categories �Bismarckian� and �Beveridgean�
is largely consistent among different procedures.
� Countries with more Beveridgean systems are associated with higher inequality

than countries with more Bismarckian systems.
� Countries with more Beveridgean systems are associated with higher replace-

ment rates for low-income individuals, lower public pension expenditures,
larger second and third pillar and higher average returns from pension funds
than countries with more Bismarckian systems.

0
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70

80

90

100

Belgium Denmark France Germany Greece Ireland Italy Spain UK

Poor
Middle-income
Rich

Fig. 1. Do You Agree with the Following Statement: �The Amount of One’s Pension Should be Strictly
Based on the Amount of Contributions One Has Paid into the Pension Schemes? � Percentage of YES.
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� In Europe, middle-income individuals prefer a Bismarckian formula of the
pension system more than rich and poor do. This result is stronger in countries
with a Bismarckian system.
� In Europe, low-income individuals prefer public pension provisions, while high-

income ones prefer the second and third pillar and middle-income preferences
are intermediate.
� In Germany and Italy, high-income individuals are more likely to accept a

proposal featuring a reduction in the contributions to the public pension system
and in the pension benefits than low and middle-income ones.

In the remaining of the article we build a theoretical model which is consistent with
all these facts.

2. The Economic Environment

We consider a two-period overlapping generations model. Every period two genera-
tions are alive: Young and Old. Population grows at a constant rate, n > 0. Individuals
work in youth and retire in old age. Within each generation, there are three types of
agents (j): low, middle and high ability (j ¼ L, M, H), whose proportions are respect-
ively qL, qM and qH where qj < 1/2 for each j. Lifetime incomes are equal to the
working abilities, and are respectively wL, wM and wH, with wL < wM < wH. We call �w the
mean lifetime income, �w ¼ qLwL þ qM wM þ qH wH , and we further assume that
the distribution of abilities and lifetime income is positively skewed so that the average
lifetime income exceeds the median lifetime income, �w > wM .

Agents value consumption in youth and in old age through a constant elasticity of
substitution utility function. Young agents pay a proportional tax, st, on their wage
income and decide how much to save for old age consumption.

We assume that the interest rate is exogenous and that the three income groups have
different access to the capital market. The first assumption, i.e. exogenous interest rate,
simplifies the analysis and guarantees the analytical treatment of our political game but

Table 4

Preferences for a Bismarckian Versus a Beveridgean System Across Income Levels.

Parameter Hypothesis

p1 p2 p3 p1 ¼ p2 p3 ¼ p2 p1 ¼ p2 ¼ p3

All countries 0.65 (0.01) 0.75 (0.01) 0.70 (0.01) LR test 19.04
p value 0.00

LR test 5.32
p value 0.02

LR test 14.02
p value 0.00

Countries BI 0.64 (0.001) 0.76 (0.02) 0.68 (0.02) LR test 18.69
p value 0.00

LR test 17.63
p value 0.00

LR test 16.64
p value 0.00

Countries BE 0.66 (0.03) 0.73 (0.04) 0.72 (0.02) LR test 1.58
p value 0.20

LR test 0.01
p value 0.91

L R test 0.40
p value 0.52

Notes. This Table is based on the Eurobarometer 56.1 answers to the question: �The amount of one’s pension
should be strictly based on the amount of contributions one has paid into the pension schemes?� The numbers of
�yes� and �no� (don’t know is neglected) are assumed to follow a binomial distribution of the unknown parameter
�p�. The Table presents the estimated coefficients for the parameters �p� in a binomial distribution for the
different income group and country group specification. The last three columns present the value of the
Likelihood Ratio test of the null hypothesis of equal �p� coefficients for the three income groups (p1 is for the poor
income group, p2 is for the middle income group and p3 is for the rich income group).
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at the cost of abstracting for general equilibrium effects. Cooley and Soares (1999),
Galasso (1999) and Boldrin and Rustichini (2000) analyse the political sustainability of
social security when the interest rate is endogenous. They argue that the existence of
intergenerational redistribution schemes, such as public debt or social security, tends
to crowd out capital, thus reducing real wages and increasing real returns to capital.
This general equilibrium effect creates redistribution in favour of asset-holders and
against individuals who rely on labour income. The second assumption is that the three
income groups have different access to the capital market: low-income people obtain a
lower return on their saving than middle-income people, who in turn obtain a lower
return than high-income people. In other words, we assume that an individual of ability
j who saves 1 euro in period t will have a return of (1 þ r j) euro in period t þ 1, with
rL < rM < rH. This is a crucial assumption, which can be justified using several
complementary arguments:

(i) there are economies of scale in investment, due to the costs of transactions and
acquisition of information;

(ii) tax advantages of capital gains income worth more to those with more educa-
tion/income;

(iii) richer people are less risk adverse, or they have a lower preference for liquidity;
(iv) more educated individuals, who turn out to be richer, are better informed about

financial markets conditions, such as investment alternatives, current and future
conditions of the economy and they are able to discriminate among advisors
more efficiently.

Several analysis give empirical support to the above arguments. In particular, Guiso
et al. (2002) find that in US, UK, Netherlands, Italy and Germany richer individuals are
willing to take more risk because they expect to earn higher returns: for instance, in the
UK the fraction of investors in risky financial assets rises from 4.9% of the bottom
quartile to 74% in the top quartile and to 86.9% in the top 5% (Carroll, 2002; Solmon,
1975). This different composition of the savings portfolio leads to different returns,
since historically risky assets have been associated with higher private returns.19 A
similar relation between the wealth level and the asset composition of the portfolios
have been found for the UK by Atkinson and Harris (1978), Shorrocks (1982), Banks
et al. (1994) and Blake (1996), who finds that the expected real return on assets
increases with the level of wealth.

We also assume that rL � n, and rM > n, where n, the population growth rate,
corresponds with the implicit average rate of return from the social security system in
our model.20

Old agents do not work but receive a pension transfer, p
j
t , where t indicates the time

and j the old agent type.

19 These studies support our assumption that wealthier individuals earn higher average rates of return on
their private investment. Notice however, that this does not necessarily mean that they earn higher average
rates of return on a risk adjusted basis.

20 As it should become clear in the next Sections, the main results in the article do not hinge on the
assumption that rL � n, although this assumption simplifies the analysis considerably. This assumption
guarantees that low-income individuals always support a pension system, regardless of its degree of intra-
generational redistribution, since their internal rate of return from social security is at least n (in a Bis-
marckian system).
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The representative type-j young agent in period t solves the following optimisation
problem:

max
c

t;j
t ;c

t;j
tþ1

U ðct;j
t ; c

t;j
tþ1Þ ¼ uðct;j

t Þ þ buðct;j
tþ1Þ ð1Þ

subject to the individual budget constraints and to a non-negativity constraint on savings:

c
t;j
t þ s

j
t � w

j
t ð1� stÞ

c
t;j
tþ1 � s

j
t ð1þ r jÞ þ p

j
tþ1

0 � s
j
t

ð2Þ

where 0 < b � 1 is a factor of time preference, superscripts indicate the period when
the agent was born and subscripts indicate the calendar time. The utility function u(.)
is strictly concave, with a coefficient of risk aversion greater than one.21

The restriction on non-negative savings rules out the possibility of borrowing in
youth against future pension payments. This represents a realistic and standard
assumption in a two overlapping generation model (Diamond and Hausman, 1984).
When s

j
t > 0, the first order condition for an interior solution defines the optimal

saving decision s
�; j
t of a type-j individual:

u0½wj
t ð1� stÞ � s

�;j
t � ¼ bu½0s�;jt ð1þ r jÞ þ p

j
tþ1�ð1þ r jÞ: ð3Þ

Thus, savings are increasing in the interest rate and in the disposable wage income
and decreasing in the pension transfer. A sufficiently large social security transfer
totally crowds out private saving.22

2.1. The Social Security System

We consider a pay as you go (PAYG) social security system, in which workers contribute
a fixed proportion of their labour income to the system, and the proceedings are
divided among the old. A type-j retiree at time t þ 1 receives a pension, p

j
tþ1, which

consists of:

(i) a contributory part a which is directly related to individual earnings, wj; and
(ii) a non-contributory part (1 � a) which depends on average earnings, �w.

The system is assumed to be balanced every period, so that the sum of all awarded
pensions is equal to the total contributions. Therefore, at steady-state the average
return from social security is given by the population growth rate, since we assume no
labour productivity growth. These properties are consistent with the following
expression23 for the pension received by a type-j pensioner:

21 This assumption (rR(x) ¼ � xu0 0(x)/u0(x) > 1) is consistent with empirical estimates (Auerbach and
Kotlikoff, 1987).

22 Specifically, s
j
t ¼ 0 if the level of pension is such that: u0½wj

t ð1 � st Þ� > bð1 þ r j Þu0ðpj
tþ1Þ.

23 This expression is a stylised representation of the pension formula as a function of the worker’s earning
history. To a standard formula used in the literature (Casamatta et al., 2000a, b), which has the advantage of
summarising in one parameter (a) the degree of within-cohort redistribution, we add a distortionary element
(g). For a complete overview on the formulas currently used and the plausibility of our stylisation, see OECD
(2005).
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p
j
t ¼ ð1þ nÞst ½atw

j þ ð1� atÞ�w�/ðatÞ ð4Þ

where /(at) � [1 � g(1 � at)] characterises the tax base net of distortion.
The variable at is the Bismarckian factor, that is the fraction of pension benefits

related to contributions. When a ¼ 1 the pension scheme is income-related or purely
Bismarckian; and when a ¼ 0 pension benefits are flat and the scheme is purely
Beveridgean. For intermediate values, 0 < a < 1, there exists within-cohort redis-
tribution, from rich to poor, which decreases with a.

The parameter g identifies a distortionary effect associated with the non contributory
part of the social security system. This is meant to capture the different impact of the
social security tax rate on the labour–leisure decision under the two systems, although
we abstract from an explicit analysis.24 As argued by Disney (2004), any public pension
program has two components: a �saving� component, since contributions constitute
forced saving providing a claim to future pension benefits, and a �tax� component, since
a part of the worker’s contributions will not entitle him to higher pension benefits, thus
affecting his labour decision. The more Beveridegan is the system, the higher is its �tax�
component relative to its �saving� component, i.e. the larger is the distortion. In other
words, pensions are less costly, in terms of deadweight loss from taxation, in a
Bismarckian than in a Beveridgean scheme.25

As in Tabellini (2000) and Conde-Ruiz and Galasso (2005), the redistributive effect
of the social security system can be crucial in our political game, because it increases
the internal rate of return of the social security system for low ability young.26

The PAYG social security budget constraint is the following:X
j¼fL;M ;Hg

qj p
j
t ¼ ð1þ nÞst �w/ðatÞ ð5Þ

In every period, the social security system can be characterised by the pension
received by a type-j individual (j ¼ M, L, H), the payroll tax rate, and the Bismarckian
factor: (pj, s, a). It is sufficient to have two variables determined by the political process,
in order to fully characterise the entire social security system using (4) and (5). We
choose these variables to be a and pL. The choice of a is straightforward, since our
analysis focuses on the degree of intragenerational redistribution in the pension
system. Among the other variables, we concentrate on the level of pension for the
low-income individuals, pL, for two main reasons:

(i) as Disney et al. (1998), we believe that the pension level of the low-income
individuals plays a key role in shaping the redistributive structure of the system;

(ii) a key purpose of a Beveridgean system is to guarantee a minimum retirement
income to maintain a decent standard of living for the poorest (European
Commission, 2001).

24 Endogenous labour supply is considered in Kothenburger et al. (2007). See also Mulligan (2001) for an
explanation of the deadweight cost of taxation in political economy models, and De Donder and Hindriks
(2002) for an analysis of labour market distortions associated to social security systems.

25 Disney (2004) provides also empirical evidence on this distortionary component.
26 Evidence in favour of the existence of this within-cohort redistribution for the US system can be found in

Boskin et al. (1987) and Galasso (2002).
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For a given pL
t and at, we thus have:

st ¼
pL

t

ð1þ nÞ½atwL þ ð1� atÞ�w�/ðatÞ
ð6Þ

pM
t ¼

½atw
M þ ð1� atÞ �w�

½atwL þ ð1� atÞ�w�
pL

t ð7Þ

pH
t ¼

½atw
H þ ð1� atÞ �w�

½atwL þ ð1� atÞ�w�
pL

t : ð8Þ

Notice that if the system is purely Beveridgean, a ¼ 0, pensions are equal across
types, pL

t ¼ pM
t ¼ pH

t , while replacement rates (p
j
t=wj ¼ ð1 þ nÞst �w=wj 8j ¼

L; M ; H ) are decreasing in labour income. If the system is purely Bismarckian, a ¼ 1,
pensions are increasing in labour income, pL

t < pM
t < pH

t , while replacement rates are
equal across types (p

j
t=wj ¼ ð1 þ nÞst8j ¼ L; M ; H ).

2.2. The Economic Equilibrium

The following definition introduces the economic equilibrium, given the values of the
social security system, which are determined by the political game.

Definition For a given sequence fst; at; pL
t g
1
t¼0, and exogenous interest rates, rL, rM

and rH, an economic equilibrium is a sequence of allocations, fsj
t ; ct;j

t ; ct;j
tþ1g

t¼0;...;1
j¼fL;M ;Hg, such

that:

� In every period agents solve the consumer problem, i.e., every type j young individual
maximises her utility function U ðct;j

t ; c
t;j
tþ1Þ with respect to s

j
t , and subject to the indi-

vidual budget constraints;
� The social security budget constraint is balanced every period;
� The goods market clears every period.

The life-time utility obtained in equilibrium by a type-j young agent and the
remaining life-time utility for a type j old agent are represented respectively by the
following indirect utility functions:

v
t;j
t ðpL

t ; at ; p
L
tþ1; atþ1Þ ¼ u½wj

t ð1� stÞ � s
j�
t � þ bu½sj�

t ð1þ r jÞ þ p
j
tþ1� ð9Þ

v
t�1;j
t ðpL

t ; atÞ ¼ u½K j
t ð1þ r jÞ þ p

j
t � ð10Þ

where s
j�
t is the optimal level of saving obtained from (3), st is a function of pL

t and
at by (6), p

j
tþ1 and p

j
t are functions of pL

tþ1 and atþ1 by (7) and (8), and K
j
t is a

constant which does not depend on current or future values of the social security
system.27

27 Specifically, K
j
t ¼ s

j
t�1ð1 þ r j Þ.
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3. The Political Institution

The size and composition of the social security system are determined through a
political process which aggregates agents� preferences over the low-ability agents�
pension, pL � 0, and the Bismarckian factor, a 2 [0, 1].

Since the issue space is bidimensional (pL and a), Nash equilibria of a majoritarian
voting game may fail to exist. The literature provides alternative solutions (Persson and
Tabellini, 2000): probabilistic voting, lobbying, structure induced equilibrium, agenda
setting. We adopt a majoritarian voting system and use the concept of issue-by-issue
voting, or structure induced equilibrium, as formalised by Shepsle (1979). As in Conde-
Ruiz and Galasso (2003, 2005), our social security game is intrinsically dynamic, since it
describes the interaction among successive generations of workers and retirees. We,
therefore, use their concept of subgame perfect structure induced equilibrium, which
reduces the game to a dynamic issue-by-issue voting game.

Elections take place every period. All persons alive, young and old, simultaneously
but separately cast a ballot over the two dimensions pL and a. Consider the case of once-
and-for-all voting, in which voters at time t determine the constant sequence of the
parameters of the welfare state (pL, a). In the absence of a state variable, this represents
a static voting game, and the results in Shepsle (1979) apply. Hence, if preferences are
single-peaked along every dimension of the issue space, a sufficient condition for
(pL�, a�) to be an equilibrium of the once-and-for-all voting game is that pL� represents
the outcome of a majority voting over the jurisdiction pL, when the other dimension is
fixed at its level a�, and vice versa. In our environment, to guarantee that voters� pref-
erences are single-peaked over the issue space (pL,a), we need to impose the following
restriction:28

g � minf½wjð�w � wLÞ � N j �wðwj � wLÞ�wjwL; ð�w � wLÞ=ð2 �w � wLÞg: ð11Þ

For a given pL, the above condition guarantees that it is not possible to increase a and
at the same time decrease the payroll tax, s.

The results obtained in the case of once-and-for-all voting can be extended to the
case of repeated voting, in which voters may only pin down the current values of pL and
a, although they may expect their current voting behaviour to affect future voters�
decisions. A general result has been proved by Conde-Ruiz and Galasso (2003, 2005) in
a similar economic and political environment.

3.1. Voting on the Low-ability Pension (pL)

Regardless of the type of social security scheme, the elderly are net recipients from the
system. Therefore, for any value of a, they choose the pension transfer for the low-
income individuals, pL, that maximises their pension, (7) and (8), and hence its highest
possible value, i.e. pL s.t. s ¼ 1.

Today’s young individuals may be willing to vote in favour of the pension system, and
thus to bear the cost of a current transfer, if their vote will also have an impact on their
future pension benefit. In a once-and-for-all voting, a type-j young individual chooses

28 See the Appendix for the formal proof of this condition.
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her vote, pL
j , by maximising her indirect utility function in (9) with respect to a constant

sequence of pensions, pL
t;j ¼ pL

tþ1;j ¼ pL
j .29 He will fail to support the system, thus

choosing a zero low-ability pension and a zero payroll tax if the following condition is
satisfied:

ð1þ r jÞ > ð1þ nÞ/ðaÞ aþ ð1� aÞ �w

wj

h i
¼ pj

swj
: ð12Þ

The intuition is straightforward: if the rate of return of his saving technology,
(1 þ r j), is higher than the rate of return of social security, pj/swj, a type-j worker
would prefer to transfer resources to the future by using the private saving technology
rather than the social security system. Thus, he will prefer a zero low-ability pension and
positive savings.

This vote depends on the type of the social security system: for instance, in a purely
Bismarckian system (a ¼ 1), a type-j young votes for a positive low-ability pension if
r j � n; while in a purely Beveridgean one (a ¼ 0) he will support a positive low-ability
pension if r j < ð �w=wjÞð1 þ nÞ/ðaÞ � 1. Low-income young vote for a positive pension
in a Bismarckian system because rL � n, and they are willing to vote for a positive
pension also in a Beveridgean system, provided that the distortion is not too large,
g � 1 � ð1 þ r LÞwL=ð1 þ nÞ�w. High-income young always vote for a zero low-ability
pension (i.e. a zero payroll tax), since they have access to a better saving technology,
rH > n, and are net contributors in a redistributive (Beveridgean) system (wH > �w).
The voting behaviour of the middle-income young depends instead on the degree of
redistribution (a) and on the performance of the social security system relative to the
capital market (rM versus n).

Finally, notice that if both low and middle-income young choose to vote for a positive
low-ability pension, the middle-income young will vote for a larger pension:
pL

M ðaÞ > pL
L ðaÞ because they want to move more resources into the future than low-

ability agents.30

In order to simplify the exposition, in what follows we focus on the case in which
middle-income young individuals prefer the private technology as a saving device.31 In
this case the identity of the median voter depends on the size of the low-income group:
if qL � n/[2(1 þ n)] the median voter is a low-type young, a < 1 and pensions are
positive; otherwise, the median voter is a middle-income young, there are no pensions
and all transfers into the future occur through private savings.

3.2. Voting on the Bismarckian Factor (a)

From now on, we may define a system32 to be Bismarckian if a > 1/2 and Beveridgean
if a < 1/2.

29 Notice that, for a given level of a, voting over the jurisdiction pL is completely equivalent to voting over
the jurisdiction s. In fact, for a given a there is a one-to-one correspondence between the two variables (pL and
s) through the balanced social security budget constraint.

30 This result was already in Casamatta et al. (2000a).
31 This constitutes a more conservative assumption vis-à -vis the introduction of the social security system,

since in the alternative case a middle-income young voter would choose a positive pension level.
32 Notice that the use of 1/2 is just for convenience but does not affect our analysis.
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The old have again a simple choice. Since they are no longer required to contribute
to the system, they vote for the Bismarckian factor that maximises their current transfer
for a given level of pL. Clearly, low-type old are indifferent on this dimension, because
their final pension, pL, is already determined. Middle and high-income old vote for
a ¼ 1, since, for a given pL, a Bismarckian system maximises their pension transfers:

dpj

da
¼ �wðwj � wLÞ
½awL þ ð1� aÞ�w�2

pL > 0; j ¼ M ;H : ð13Þ

A type-j young individual maximises his indirect utility in (8) with respect to current
and future Bismarckian factors, at ¼ atþ1 ¼ a, for a given value of current and future
low-ability pensions, pL

t ¼ pL
tþ1 ¼ pL. The next Proposition provides a characterisation

of their voting behaviour.

Proposition 1 Low-ability young individuals choose a purely Beveridgean system (a ¼ 0).
Type-j young individuals, with j ¼ M,H vote for:

a > 1=2 if r j < Rj

a < 1=2 if r j > Rj
ð14Þ

where

1þ Rj ¼ ð1þ nÞ ð2� gÞ2

4

wj � wL

wjð1� gÞ � ðwj=�wÞwL
: ð15Þ

This Proposition suggests that low-income young prefer a Beveridgean system, which,
for a given pL, reduces their wage bill. The voting behaviour of the middle and high-
income young instead depends on three elements:

(i) the performance of the social security system relative to the saving technology
(1 þ n)/(1 þ rj): a better performance increases the support for a Bismarckian
system;

(ii) the distortionary factor g associated to the non-contributory part of the system: a
larger distortion increases the support for a Bismarckian system; and

(iii) the redistributive element (wj= �w): a lower cost of redistribution (smaller wj=�w)
increases the support for a Beveridgean system.

High-income types are net contributors to a redistributive (Beveridgean) system.
Nevertheless, they are willing to sustain a Beveridgean system if the return on their
private assets is sufficiently high.33 In fact, a Beveridgean system reduces their pension
transfer, but also their contributions to the system, which may more conveniently be
invested in a private asset. If, instead the return on private asset is not sufficiently high,
high-income choose a Bismarckian scheme. Middle-income types display similar pref-
erences.

33 This result holds for high-income savers. High type non-savers wish to transfer resources into the
present. Thus, even for low private returns, they may be willing to support a Beveridgean scheme in order to
decrease today’s contributions, and hence to increase today’s net income.
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To summarise, if high types young obtain sufficiently high returns on private assets, a
Beveridgean system is always supported by a coalition of the extremes: low and high
types young.

4. The Political Economy Equilibrium

The previous Sections separately analysed the voting behaviour of all individuals along
the two dimensions of the issue space, a and pL. Since preferences are single peaked
(under condition 11), we can now apply Shepsle’s (1979) result, and characterise the
structure induced equilibria of the game.

Proposition 2 For a sufficiently large number of low-income individuals, i.e., qL > n/
[2(1 þ n)] there exists a structure induced equilibrium (pL�, a

�
) of the voting game, such that:

(i) For rM > RM, if qL þ qM > (2 þ n � qL)/[2(1 þ n)] or if rH > RH, a Beveridgean
system prevails (pL� ¼ pL

L � 0 and a
�
< 1/2)

(ii) For rM < RM and rH < RH, pL� ¼ pL
L � 0 and the system is

Bismarckianða� > 1=2Þ for qL � ð2þ nÞ=ð3þ 2nÞ
purely Beveridgean ða� ¼ 0Þ otherwise

�

(iii) For rM < RM and rH > RH, pL� ¼ pL
L � 0 and the system is

Bismarckian ða� > 1=2Þ for qM > ðqL þ nÞ=½2ð1þ nÞ�
Beveridgean ða� < 1=2Þ otherwise.

�

First notice that if there is a small proportion of low-income young, i.e., if qL <

n/[2(1 þ n)], no social security system would arise in equilibrium, i.e. pL� ¼ 0. This
case arises from Section 3.1 and represents a usual result in the literature.

Case (i) of the previous Proposition suggests that a Beveridgean system is an equilib-
rium if the middle-income young obtain sufficiently high returns from private savings,
regardless of the vote of the high-income young, provided that low and middle-income
young constitutes a majority of the voters. If this is not the case, then a Beveridgean system
can still be an equilibrium if high-income individuals too obtain sufficiently high returns
from private savings, since in this case all young prefer a Beveridgean system.

Case (ii) points out that a Bismarckian system arises as an equilibrium when both
high and middle-income young have sufficiently low returns from private savings,
provided that the low-income young do not constitute a majority of the voters. In this
case, low-income would be the only ones to benefit from a Beveridgean system. This
result suggests that countries with less efficient capital markets, providing lower re-
turns, are more likely to have a Bismarckian system.

The most interesting result arises when middle-income young individuals do not
enjoy sufficiently high returns from private savings but high-income young individuals
do, case (iii). In this case, which is illustrated in Figure 2, a Beveridgean system may be
supported by a voting coalition of low and high-income young individuals. This equi-
librium resembles the �ends against the middle� result in Epple and Romano (1996): in
the presence of private alternatives, high and low-income individuals prefer lower
public expenditure (with the rich choosing more private consumption) against the
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middle-income who would prefer more public expenditure. However, if there is a large
share of middle types, a Bismarckian system arises. Thus, more inequality, as measured
by a large share of low and high-income young, is more likely to be associated with
Beveridgean systems and vice versa.

To summarise, the results in Proposition 2 are consistent with the regularities
described in Section 1: Beveridgean systems are associated with more income inequality
than Bismarckian systems and they are more likely to emerge in countries with more
developed capital markets, which provide higher returns (see Table 3). Finally, the
next corollary proves that our model is able to account for the �puzzle� that Beveridgean
systems are associated with a lower size of the PAYG system (a lower tax rate) than
Bismarckian ones, consistently with the data in Table 3.

Corollary. The equilibrium level of the pension of low-income type is weakly decreasing in a,
while the equilibrium tax rate is weakly increasing in a.

Finally, following Conde-Ruiz and Galasso (2003, 2005) the results in Proposition 2 can
be generalised to a repeated game. There exists a system of punishment and rewards,
which makes the equilibrium outcome of the static game a subgame perfect equilibrium
outcome of the repeated game. Old agents� voting behaviour does not depend on
tomorrow’s policy and thus on the specification of the game. Young individuals, who
were in favour of a positive social security system (either Beveridgean or Bismarckian)
in the static game, will now be willing to enter an �implicit contract� among successive
generations of voters to sustain the welfare state: if current young support the existing
welfare system, they will be rewarded with a corresponding transfer of resources in their
old age, otherwise they will be punished, and receive no transfers.

4.1. The Effects of Ageing on the Political Economy Equilibrium

Existing one-dimensional political economy models (Razin et al., 2002; Galasso and
Profeta, 2004) identify two effects of ageing on the size of PAYG social security systems.
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ρ
ρ
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+
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system
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system
2(1 )

n

n+

2(1 )

n

n+
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Mρ

Lρ

1

1

Fig. 2. Equilibrium (Coalition of the Extremes)

704 [ A P R I LT H E E C O N O M I C J O U R N A L

� The Author(s). Journal compilation � Royal Economic Society 2007



Ageing decreases the returns from PAYG social security systems, due to a raise in the ratio
of retirees to workers, thus inducing individuals to prefer a smaller system, but it also
increases the political power of the old, thus creating more demand for social security.
Our two-dimensional model allows us to analyse a new, unexplored issue: the effect of
ageing on the intragenerational redistributive element of the social security system.

We distinguish between a severe ageing process, which makes social security less con-
venient than private savings for at least some individuals, and a moderate ageing process,
which does not change the relative convenience of the pension system. For simplicity, we
also assume that the median voter over pL always votes for a positive social security system,
even if the economy faces a severe ageing process,34 and we focus on the effects of ageing
on a. Here, ageing has two opposite effects: it increases the political power of the old, who
prefer a Bismarckian system, but decreases the performance of the social security system
relatively to the saving technology, thus inducing high and middle-income young types to
prefer a small Beveridgean system. The final result depends on which effect dominates
and on the specific equilibrium region. Case (i) of Proposition 2 is not affected by the
ageing process, because all workers prefer a Beveridgean system and ageing only rein-
forces their preference. In case (ii), where middle and high-income types vote for a
Bismarckian system, if ageing induces both types to change their vote, the equilibrium
would shift towards a Beveridgean system. Alternatively, if ageing induces only high-
income types to modify their vote, the equilibrium moves towards case (iii) and the system
may still become Beveridgean. In case (iii), where high and low-income types vote for a
Beveridgean system and middle-income types for a Bismarckian one, a moderate ageing
process does not swing any vote but enlarges the area where the Bismarckian system
emerges, due to the increase in the number of elderly. A severe ageing process may
instead induce middle-income individuals to vote for a Beveridgean system (see Fig-
ure 3), thus inducing the emergence of a Beveridgean system supported by all workers.

ageing

*BI
system

*BE

system

2 (1 + n)
n

2 (1 + n)
n

* 0Lp = * 0Lp >

Mρ

Lρ

1

1

n

Fig. 3. The Effects of Ageing on the Equilibrium (Coalitions of the Extremes)

34 This amounts to assume that r L < ð1 þ nÞ/ðaÞ½a þ ð1 � aÞð�w=wLÞ� � 1. In fact, in jurisdiction pL,
ageing makes social security less convenient than private savings, thus inducing the median voter to vote for a
lower level of pL, while at the same time the median voter is more likely to be a low-ability type.
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4.1.1. A numerical example
To grasp a better understanding of the effects of ageing on alternative programmes, we
parameterise our simple economy for two representative countries, Germany (Bis-
marckian) and UK (Beveridgean). Every period corresponds to 25 years. The returns of
social security are measured by the ratio of workers aged 18–59 to the population aged
60 and over. Using World Bank projections, this ratio for Germany will drop from 2.3 in
2000 to 1.6 in 2025, and for UK from 2.8 to 1.7. To construct the performance of the
private savings across income levels we use two sources of information:

(i) Carroll (2002), using the Survey of Consumer Finances, finds that the portfolio
of the richest (top 5%) US households is composed by 50.7% by risky assets and
by 37% by safe assets, while the portfolio of the other savers is composed by
29.9% by risky assets and by 54.1% by safe assets;

(ii) Dimson et al. (2000) find that the annual long run real rates of return in US for
the period 1900-2000 for bonds is 2% and for equities is 8.9%.

From these sources of information we compute rM ¼ 2.5 and rH ¼ 3.6.
Using the 1995 ECHP data and the same criterion of Table 1, we compute the

proportions of low, middle and high income group for UK (33%, 35% and 32%
respectively) and Germany (23%, 59% and 18% respectively). The degree of income
inequality is summarised by the relative income of the poor, middle and high income
types with respect to the average income: wP= �w ¼ 0:15, wM=�w ¼ 0:89 and
wH=�w ¼ 2:04 in UK and wP=�w ¼ 0:23, wM=�w ¼ 0:98 and wH= �w ¼ 2:01 in Germany.

Finally, to compute the median voter, we include the election’s turnout rates by age
from US Census Bureau �Reported Voting and Registration�, in which electoral parti-
cipation increases substantially with age.

The results of our numerical example are in Table 5. We call Benchmark Case the
equilibrium before the ageing shock. With c ¼ 0.2, a Beveridgean system arises in UK
and a Bismarckian system in Germany. This result depends crucially on income
inequality. In fact, in Germany a large middle class (59% of the working population)
forms a coalition with the old generation to sustain a Bismarckian system

Table 5

The Effects of Ageing on the Political Economy Equilibrium: A Numerical Example

Middle income High Income
Median voter/

Equilibrium

Benchmark case. Economies before the ageing shock
UK 2000 (workers/pensioners ¼ 2.8) rM ¼ 2.5 < RM ¼ 2.89

(vote for BI)
rH ¼ 3.6 > RH ¼ 3.23

(vote for BE)
Coalition of
Extremes-BE

Germany 2000 (workers/
pensioners ¼ 2.3)

rM ¼ 2.5 < RM ¼ 2.51
(vote for BI)

rH ¼ 3.6 > RH ¼ 2.89
(vote for BE)

Middle income
type þ old - BI

Simulation. Economies after the ageing shock
UK 2025 (workers/pensioners ¼ 1.7) rM ¼ 2.5 > RM ¼ 1.75

(vote for BE)
rH ¼ 3.6 > RH ¼ 1.96

(vote for BE)
Working

population - BE
Germany 2025 (workers/
pensioners ¼ 1.6)

rM ¼ 2.5 > RM ¼ 1.74
(vote for BE)

rH ¼ 3.6 > RH ¼ 2.02
(vote for BE)

Working
population - BE

Notes: BE indicates a Beveridgean system, BI a Bismarckian system.
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(qM > (qL þ n)/[2(1 þ n)]), while in UK a coalition of extremes (low and high
income) sustain a Beveridgean system (case (iii) of Proposition 2). The second part of
Table 5 shows the effects of the ageing process on the equilibrium outcome. As the
population becomes older, the performance of the PAYG social security system
decreases while private assets become more convenient even for middle income groups
(severe ageing process). As a consequence, a Beveridgean system is preferred by all
working population in both countries.

5. Conclusions

We provided a theory of why a Bismarckian or a Beveridgean system may arise, and be
characterised by different regularities. Income inequality represents the key deter-
minant of the social security design. Obviously, many evolutionary factors, such as legal
differences, political history, migration etc. and behavioural aspects may contribute to
explain both income inequality and the social security design.35

We suggest that Beveridgean systems may be supported by a voting coalition of low-
income individuals, who favour its redistributive aspect, and high-income individuals,
who support the reduced size of the Beveridgean system, which allows them a larger use
of private provisions. This explanation is in line with some features that have charac-
terised the origins and the development of the two alternative traditions. It can be
argued that the Beveridge report, generally considered at the origins of the Anglo-
saxon social security model met the preferences of rich and poor individuals, but was
opposed by the middle-class. In fact, Hills et al. (1994) argue that �the old age pension
campaign had a powerful momentum due to the fact that it was built upon an unholy
and unintentional alliance between conservatives and socialists�. The alternative con-
tinental European social security model was instead (with the exceptions of Nether-
lands and perhaps Switzerland) established in Germany by Bismarck, under the
pressure of the �middle class�, which included influential industrial unions, narrow
industrialised groups, politically important blue-collar, but not the poor.36 In the last
few years the UK programme has become more redistributive (European Commission,
2001): rich individuals may �contract out� of the public system and enjoy a reduction of
the contribution rate, while the State Second Pension (S2P) scheme introduces a
particular attention to the level of pension received by the poor.

Appendix

Proof of Single Peakness

We prove that g � minf½wjð�w � wLÞ � Nj �wðwj � wLÞ�wjwL; ð�w � wLÞ=ð2�w � wLÞg guarantees
that preferences of all individuals are single-peaked in both pL and a.

35 As argued by Alesina and Glaeser (2004).
36 The introduction of the social security system represented a way to combat dissent and to cement the

alliance of these social groups with the Reich, in opposition to the socialist forces (Cutler and Johnson, 2001).
In 1871 Bismarck wrote: �The only means of stopping the Socialist movement in its present state of confusion
is to put into effect those Socialist demands which seem justified and which can be realised within the
framework of the present order of state and society� (Kohler et al., 1982).
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(i) Some straightforward algebra is sufficient to show that v
t;j
t ðpL ; aÞ is a concave function of pL.

(ii) To analyse the preferences over a, first notice that, for a given pL, an increase of a
increases the tax rate (6) only if g � ð�w � wLÞ=ð2 �w � wLÞ:

@s
@a
¼ ��pLðf½awL þ ð1� aÞ �w�ggþ /ðwL � �wÞÞ

fð1þ nÞ/ðaÞ½awL þ ð1� aÞ �w�g2 :

In this case, an increase of a (for a given pL) reduces the utility of a low-type (9), who, as a
consequence, will vote for a ¼ 0. On the other hand, an increase of a increases the middle and
high type’s pensions (7) and (8):

@pj

@a
¼ �wðwj � wLÞpL

½awL þ ð1� aÞwH �2
> 0 for j ¼ M ;H :

Thus, for middle and high-type savers, s�,j> 0, and by the envelop theorem, we can concentrate
on the effect on the lifetime income, that we indicated by I j. oI j/oa turns out to be equal to the
following expression:

pL

½awL þ ð1� aÞ�w�2
�wjf½awL þ ð1� aÞ �w�gþ /ðwL � �wÞg

ð1þ nÞ/ðaÞ2
þ �wðwj � wLÞ

1þ r j

 !
:

If an internal solution exists, there are two levels of a such that the oI j/oa¼0:

aj
A ¼ a þ b

aj
B ¼ a � b

where

a ¼ wjð �w � wLÞ � ½ð1� gÞN j �wðwj � wLÞ�
gN j �wðwj � wLÞ

b ¼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
½ð �w � wLÞwj �2 � N j �wðwj � wLÞ½ �w � ð1� gÞwL �wj

q
gN j �wðwj � wLÞ

:

Since gN j �wðwj � wLÞ is always positive, a sufficient condition to guarantee that preferences
are single peaked is to impose that aj

A > 1 (notice that aj
A > aj

B). After some algebra, this con-
dition turns out to be the following:

g <
wjð �w � wLÞ � N j �wðwj � wLÞ

wj wL
:

Therefore, g � minf½wjð�w � wLÞ � N j �wðwj � wLÞ�wj wL ; ð �w � wLÞ=ð2 �w � wLÞg guarantees
that preferences over a are single-peaked.

Proof of Proposition 1 We know that, if g � ð�w � wLÞ=ð2�w � wLÞ, as assumed by (11), a low-
income young individual votes for a ¼ 0. To analyse the preferred level of a for middle and high-
type savers, s�, j > 0, by the envelop theorem, we can concentrate on the effect on the lifetime
income (indicated by Ij). oIj/oa is equal to the following expression:

pL

½awL þ ð1� aÞ�w�2
�wjf½awL þ ð1� aÞ �w�gþ /ðwL � �wÞg

ð1þ nÞ/ðaÞ2
þ �wðwj � wLÞ

1þ r j

 !
:

Since preferences are concave in the interval a 2 [0, 1], if the first order condition of a type-j
individual is positive, oI j/oa > 0, at a ¼ 1/2, her most preferred level of a is achieved for a > 1/2
(Beveridgean) and vice versa. It can be proved that the first order condition is positive at a ¼ 1/2
if and only if:
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1þ r j < ð1þ nÞ ð2� gÞ2

4

wj � wL

wjð1� gÞ � ðwj= �wÞwL
:

Therefore the above condition guarantees that the individual votes for a Beveridgean system.
Non-savers are at a corner solution in their saving decision, and thus the envelop theorem does

not apply. In particular, they would like to borrow against future pension wealth to transfer
resources into the present. Analytically,

� @U

@ct
t

þ b
@U

@ct
tþ1

< 0:

For middle and high type non-savers, the choice of a amounts to maximise the following
expression: U[wj(1 � s)] þ bU(pj). Thus, we have:

pL

½awL þ ð1� aÞ �w�2
� @U

@ct
t

wjf½awL þ ð1� aÞ �w�gþ /ðwL � �wÞg
½ð1þ nÞ/ðaÞ�2

 !

þ pL

½awL þ ð1� aÞ �w�2
b
@U

@ct
tþ1

�wðwj � wLÞ
1þ r j

:

The previous condition is always positive for a ¼ 1/2 if

1þ r j < ð1þ nÞ ð2� gÞ2

4

wj � wL

wjð1� gÞ � ðwj=�wÞwL

and therefore aj > 1/2.

Proof of Proposition 2 Notice that since ð1 þ rM Þ > ð1 þ nÞ/ðaÞ½a þ ð1 � aÞ�w=wM � 8a and
g � ð�w � wLÞ=ð2�w � wLÞ, the low-type young vote for a purely Beveridgean system and the
middle-type young vote always for a zero low-ability pension. We assume that the median voter
over the jurisdiction pL is a low-type young (qL � n/2(1 þ n), i.e. pL� ¼ pL

LðaÞ). We thus have
the following three cases:

(i) rM > RM: The middle-young always vote for a > 1/2. If qL þ qM > (2 þ n � qL)/
[2(1 þ n)], the middle-young is always the median voter over the jurisdiction a
(regardless of the preferences of the high) and he supports a Beveridgean system
(a > 1/2). If rH > RH, all young will vote for a Beveridgean system.

(ii) rM < RM and rH < RH. In this case the middle and high young vote for a > 1/2. Since old
low types are indifferent, 2 þ n � qL is the size of total population. The median voter
over the jurisdiction a is a middle or a high-young only if the low types are less than half
the total population (qL < (2 þ n)/(3 þ 2n)), otherwise the median voter is a low-young
type. Therefore the system is Beveridgean (a� ¼ 0) only if qL > (2 þ n)/(3 þ 2n) and
Bismarckian (a� > 1/2) otherwise.

(iii) rM < RM and rH > RH. In this case, the middle-young vote for a Bismarckian system
a > 1/2 and the high-young vote for a Beveridgean system a > 1/2. The system is
Beveridgean if the low and high-young are the majority of the population, i.e.
(qH þ qL)(1 þ n) > (2 þ n � qL)/2, which is equivalent to say that qM < (qL þ n)/
[2(1 þ n)]. Otherwise, if the middle young are the majority, qM � (qL þ n)/
[2(1 þ n)], the system is Bismarckian.

Proof of Corollary The most preferred level of a low-ability pension for a low ability worker is
implicitly defined by the following first order condition:
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FOCLðpL
L Þ ¼ �u0 wL 1� pL

t

ð1þ nÞ½atwL þ ð1� atÞ �w�/ðatÞ

� �� �
þ bu0ðpLÞð1þ nÞ/ðaÞ½aþ ð1� aÞð�w=wL

t Þ� ¼ 0:

Using the implicit function theorem we can calculate

dpL�
L ðaÞ=da ¼ �½dFOCLðpL

L Þ=da�=SOCðpL
L Þ:

Then, sign½dpL�
L ðaÞ=da� ¼ sign½dFOCLðpL

L Þ=da�, since SOCðpL
L Þ � 0. By differentiating

FOCLðpL
L Þ with respect to a, we obtain that:

dFOCLðpL
L Þ

da
¼ u00ðcL

t ÞwL pL
t ð1þ nÞ/ðatÞð�w � wLÞ

fð1þ nÞ½atwL þ ð1� atÞ �w�/ðatÞg2

 !

þ bu0ðpLÞð1þ nÞfg½aþ ð1� aÞð �w=wL
t Þ� þ /ðaÞ½1� ð �w=wL

t Þ�g:

Since g � ð �w � wLÞ=ð2 �w � wLÞ, dFOCLðpL
L Þ=da is negative. Therefore dpL�

L ðaÞ=da � 0.
The most preferred level of tax for a low ability young individual is implicitly defined by the

following first order condition:

FOCLðsL
LÞ ¼ �u0½wLð1� sÞ�wL þ bu0ðpLÞð1þ nÞ/ðaÞ½awL

t þ ð1� aÞ�w� ¼ 0

Using the implicit function theorem, we can calculate

dsL�
L ðaÞ=da ¼ �½dFOCLðsL

LÞ=da�=SOCðsL
LÞ:

Then, sign½dsL�
L ðaÞ=da� ¼ sign½dFOCLðsL

LÞ=da�, since SOCðsL
LÞ � 0. By differentiating

FOCLðsL
LÞ with respect to a, we obtain that:

dFOCLðsL
LÞ

da
¼ bð1þ nÞf/0ðaÞ½awL

t þ ð1� aÞ �w� þ /ðaÞðwL
t � �wÞgu0ðpLÞ u

00 ðpLÞpL

u0ðpLÞ þ 1

� �
¼ bð1þ nÞf/0ðaÞ½awL

t þ ð1� aÞ �w� þ /ðaÞðwL
t � �wÞgu0ðpLÞ½1� rR ðpLÞ�:

Since rR(pL) > 1 by assumption and g � ð �w � wLÞ=ð2 �w � wLÞ, then ds
�
(a)/da � 0.

Fedea, Università Bocconi and Econpubblica
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