
213© 2008 Palgrave Macmillan 1478-5315  Vol. 13, 4, 213–220 Pensions
www.palgrave-journals.com/pm/

 Introduction 
 Most European countries have set up a 
mandatory unfunded pension scheme, often called 
 fi rst pillar , fi nanced through contributions levied 
on wages. Although this common characteristic is 
crucial, the systems signifi cantly differ in many 
aspects. Most importantly, they differ in the level 
of the contribution rate and in the benefi t rule 
that determines the redistribution performed by 
the system, ranging from the  ‘ Bismarckian ’  system 
to the  ‘ Beveridgean ’  one. Currently, the minimal 
contributing period necessary to give pension 
rights is long, thereby limiting the  ‘ portability ’  of 
the systems. This limitation constitutes a barrier to 
workers ’  mobility, which may slow down labour 
integration, a major objective of the European 
Union (EU). 

 There are various ways to diminish the impact 
of such barriers. One is harmonisation. Owing to 
the current differences in the systems and the 
problems of transition, agreement on a common 
system or even on steps toward convergence can 

only be slow. Another somewhat indirect but 
potentially powerful way of infl uencing social 
security systems is  ‘ free choice ’ . By  free choice , I 
mean letting any EU citizen choose the system of 
any EU country  without  moving.  1 – 3   Owing to the 
diversity in the levels of social security taxes and 
in the benefi t rules, free choice could trigger a 
drastic change in the allocation of individuals 
between the various systems. Would all systems 
survive? What would be the impact on effi ciency, 
redistribution and ultimately on citizens ’  welfare? 
Our aim is to discuss these questions. 

 Free access to the fi rst pillar of any EU 
pension system may seem unrealistic. Similar 
measures, however, have been imposed recently in 
other domains. In the domain of higher education 
for instance, there are important variations in the 
fi nancial regimes (combinations of taxes and fees) 
and the quality of higher education across the 
EU-25 countries. Instead of trying to harmonise 
these policies, the Bologna Process, which was 
launched in 1999, aims at removing the obstacles 
to mobility for students by establishing the so-
called European Higher Education Area by the 
year 2010. In particular, students will have access 
to the education system of a foreign country 
under the same conditions as natives, a measure 
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that is likely to have a dramatic impact on 
students ’  choices. 

 We proceed as follows. The next section 
presents some empirical evidence of the diversity 
of pay-as-you-go systems across some European 
countries. The infl uence of the design of the 
system on the welfare of the citizens according to 
their earnings is discussed. We then compare the 
impact of free choice between two pay-as-you-go 
systems. Since the exercise is highly prospective, it 
is useful to formulate a simple theoretical 
framework that allows us to analyse citizens ’  
behaviours. The analysis is based on Demange.  4     

 An appraisal of the diversity of 
pension systems across the EU 
 The Whitehouse report  5   shows how different and 
complex the pension systems are in nine 
Organisation for Economic Cooperation and 
Development   countries. Even for countries with 
roughly identical characteristics, pension systems 
may differ signifi cantly. Owing to these 
differences, pension systems have a different 
impact on citizens ’  welfare. The simplest way to 
evaluate this impact is through lifetime wealth. 
Public pensions modify lifetime wealth by 
requiring contributions during the working 
period and by providing benefi ts during 
retirement. The net public pension wealth 
(NPPW) is the sum value of all these fl ows 
discounted by an interest rate. It can be positive 
or negative. Such a measure only gives an 
approximation of the impact of the system on 
welfare.  6   The NPPW depends on the chosen 
interest rate, neglects uncertainty and assumes 
away the equilibrium effects of a pension system 
due to the distortionary effect of taxes on labour. 
Despite this, the differences between the NPPW 
across seven European countries as provided by 
Wildasin  7   are large enough to indicate how 
important the differences across systems are.  Table 

1  gives the NPPW as the percentage of lifetime 
wealth for France, Germany and the Netherlands. 
The table shows that the NPPW values vary not 
only across countries, but also across individuals 
according to their marital status and generations. 
To evaluate the incentives to migrate, the change 
in the NPPW when a worker migrates to 
another country is computed.  Table 2  gives these 
changes for migrants from the Netherlands to 
France, from Germany to France and from 
Germany to Italy. The computations are 
performed by assuming that a migrant keeps the 
earnings of the home country. (For workers 
moving from a low-wage to a high-wage country, 
keeping the earnings of the home country or 
retaining the earnings of the destination country 
can make a substantial difference.) 

 Another way of approaching the diversity of 
systems is to look at their design. The  level  of the 
contributions and the  redistribution  carried out 
within a generation are the two major 
characteristics that differentiate European systems. 

 The level of the mandatory contributions, and 
hence the level of the pension benefi ts, varies 
signifi cantly across countries. For example, this 
level represented in 2003 roughly 9 per cent of 
the GDP in the UK, 16.5 per cent in France, 
19.5 per cent in Germany and 32.7 per cent in 
Italy.  8   

 As for redistribution, although benefi t rules 
have evolved, systems can still be classifi ed 
roughly as they were at their setup. Some are 
mostly  ‘ Bismarckian ’  with individuals ’  pensions 
that are earnings-related, while others are mostly 
 ‘ Beveridgean ’  with fl at pensions. 

 The level and the redistribution translate into 
replacement rates.  Table 3  illustrates the variation both 
across countries and within countries. Observe that 
systems with rather fl at benefi ts (ie sharply decreasing 
replacement rates) tend to be associated with low 
contribution rates (ie low replacement rates).   

  Table 1 :      Net public pension wealth as percentage of lifetime wealth 

    Country    Single aged 20 (%)    Married aged 20 (%)    Single aged 40 (%)    Married aged 40 (%)  

   France      −    6      −    4  8  12 
   Germany      −    16      −    16      −    11      −    11 
   The Netherlands      −    31      −    30      −    28      −    25 

        Source : Wildasin.  7     
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 A crude description of current 
pension systems 
 Computations in  Tables 2 and 3  give a one-shot 
appraisal of the pension benefi ts in some 
countries. Our analysis, on the other hand, is 
highly prospective and tries to understand the 
long-run effects that would follow the opening of 
systems to EU citizens. For this purpose, we 
describe the current unfunded social security 
systems in as simple a model as possible while 
retaining their two major characteristics. 

 As can be seen in  Table 3 , in most countries, 
the system combines a Beveridgean system and a 
Bismarckian system in various proportions. This 
leads to a parsimonious description of a pension 
system with two parameters. One parameter is the 
contribution rate on earnings and the other 
parameter, called the Bismarckian factor, 
  determines the intra-generational redistribution 
operated by the system.  9,10   The pension benefi ts 
received by a worker are described as a weighted 
combination of those he would receive in a 
Bismarckian system with those he would receive 
in a Beveridgean system, with a weight 
determined by the Bismarckian factor.  

 The effi ciency and the distributional effects 
 The impact of a pay-as-you-go system depends 
on the design of the system  —  here the 

contribution rate and the Bismarckian factor  —  
and also on the economic environment. We will 
consider a simple environment, a two-period 
generation model in which the growth rate of 
the population, the real rate of return on 
investment and the distribution of earnings are 
exogenous and constant over time. (Growth in 
productivity / wages can be handled by interpreting 
the growth rate of the population as the growth 
rate of the aggregate wage bill.) The impact of a 
pay-as-you-go system on a worker ’ s lifetime 
wealth can be decomposed into an effi ciency 
effect and a distributional effect. 

 Not surprisingly, the effi ciency of inter-
generational transfers is related to a comparison 
between the growth rate of the population and 
the rate of return on investment. While in place, 
the overall contributions offer a rate of return 
equal to the growth rate of the population. The 
 ‘ discounted ’  growth rate is the ratio of the growth 
rate of the population to the real rate. Whether 
the average wealth in the economy is increased or 
decreased by the system depends on the value of 
the discounted growth rate relative to 1. In the 
absence of redistribution, the discounted growth 
rate applies to the contribution of each individual 
as well. As a result, a Bismarckian system is either 
benefi cial or detrimental to each worker. The 
magnitude of the effi ciency effect per unit of 
earning is proportional to the contribution rate 
and the discounted growth rate. 

 In contrast to effi ciency, redistribution affects 
individuals in a differential way according to their 
earnings. The distributional effect determines 
deviation with respect to the Bismarckian system. 
It is positive for those who earn less than the 
average and negative for others. Furthermore, the 
 effective  redistribution within a system is 
infl uenced not only by the Bismarckian factor but 
also by the contribution rate (a Beveridgean 

  Table 2 :      Changes in net public pension wealth for migrants as percentage of lifetime wealth 

    Migrant from    Single aged 20 (%)    Married aged 20 (%)    Single aged 40 (%)    Married aged 40 (%)  

   Germany to France  10  11  15  17 
   The Netherlands to 

France 
 25  25  30  31 

   Germany to Italy  4  4  12  12 

        Source : Wildasin.  7     

   Table 3 :      Net replacement rate in seven EU countries at 50, 
100 and 150 per cent of average earnings 

      50%    100%    150%  

   France  78.4  63.1  58.0 
   Germany  54.4  58.0  59.2 
   Ireland  65.8  38.5  29.3 
   Italy  81.8  77.9  78.1 
   Spain  82.0  84.5  85.2 
   Sweden  81.4  64.0  71.9 
   UK  66.1  41.1  30.6 

        Source : OECD Pensions at a Glance.   
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system with a low contribution rate can perform 
only limited redistribution), by the distribution of 
earnings of its contributors (even a Beveridgean 
system operates no redistribution if earnings are 
all equal) and by the effi ciency of the system, 
since this partly determines how much to 
redistribute to retirees. 

 Not surprisingly, the discounted growth rate 
plays a crucial role. Which value for this ratio is 
reasonable? This is a delicate question because it 
is not clear which investment return should be 
chosen. A period here represents roughly 30 years. 
If one takes for investment return the return on 
the stock market since the end of World War II, 
and for growth rate the projected growth rate of 
the aggregate wage bill, the compounding effect 
will give a low value for the discounted growth 
rate. This is, however, related to the equity 
premium puzzle. If, indeed, individuals are risk-
averse and ready to pay a high-risk premium, 
then one should take for the (sure-equivalent) 
investment return a much smaller value than the 
stock market return. Also, a pay-as-you-go system 
provides retirees with an annuity, thereby insuring 
them against some of the risks of living into old 
age. Making insurance compulsory avoids the 
usual problems encountered in markets with 
asymmetric information. As documented by 
various studies, the premium associated with the 
longevity risk is roughly 5 per cent.  11   To account 
for this premium, an extra return on a pay-as-
you-go system could be introduced. With these 
diffi culties and the uncertainty for the future in 
mind, I shall discuss widely differing values for 
discounted growth rate.     

 Comparing systems in closed economies 
 The impact of the two distinct systems on 
workers in similar economies relies on the two 
effects just presented: effi ciency and distributional 
effects. By similar economies, we mean the same 
discounted growth rate and the same distribution 
of earnings.  12,13   

 The system for which the  average  wealth of the 
citizens is larger will be referred to as the  more 
effi cient  system. With a discounted growth rate of 
less than 1 for instance, the more effi cient system 
has the lowest contribution rate (and the reverse 

holds with a discounted growth rate larger than 
1). With two Bismarckian systems, the same 
comparison holds for each earnings level: the 
NPPW for identical earnings is larger in the 
country with the more effi cient system. This is 
not necessarily true in the presence of 
redistribution. As a result of the additional impact 
of redistribution brought about by social security, 
an ineffi cient system can nevertheless be 
benefi cial to some low-income workers, or, in 
contrast, an effi cient system can be detrimental to 
some high-income workers. 

 To illustrate the model, let us consider the case 
of France and the UK. The contribution rates are 
set, respectively, to 16.5 and 9 per cent. The 
benefi ts in the UK system are much less related 
to earnings than in the French system. The value 
for the Bismarckian factor in France is set at 0.8, 
that is, benefi ts are given by a combination of a 
Bismarckian and Beveridgean system with 
respective weights of 0.8 and 0.2. The 
Bismarckian factor in the UK is set at 0.2. 

 The lifetime wealth as a function of earnings is 
displayed for the two countries (see  Table 4 )  . To 
illustrate the impact of the discounted growth 
rate, four values corresponding to one effi cient, 
one neutral and two ineffi cient systems are 
considered, respectively, equal to 4.3 (1.05 
computed over 30 years), 1 (neutral system), 0.95 
and 0.21 (0.95 over 30 years). Since the 
contribution rate in France is larger than that in 
the UK, the French system is the most effi cient 
system in case (a) and the least effi cient in cases 
(c) and (d). This explains the relative positions of 
the lifetime wealth for a worker whose earnings 
are equal to the average. 

 Observe that in cases (a), (b) and (c), workers 
with a high enough income prefer the system in 
France to that in the UK, and the opposite holds 
in case (d). Thus, with a low discounted growth 
rate, the UK system, although much less related 
to earnings than the French system, is nevertheless 
preferred by high-income workers, thanks to its 
low contribution rate that prevents large 
effi ciency losses. 

 Consider now the  ‘ slopes ’  in the last column. 
The slope gives an additional increase in lifetime 
wealth due to an additional unit of earnings. The 



 Competition between unfunded systems 

217© 2008 Palgrave Macmillan 1478-5315  Vol. 13, 4, 213–220 Pensions

slope is a measure of the effective redistribution. 
When the slope is larger in France than in UK, a 
worker benefi ts more (or loses less) from an 
increase of earnings in France than in the UK. 
This occurs in the fi rst three cases but not in case 
(d), although the UK system is  a priori  more 
redistributive. This can be understood as follows. 
An additional unit of earnings during the 
working period results in an additional 
contribution plus the associated increase in future 
pension benefi ts. The present value of the 
additional future benefi ts is equal to the 
discounted growth rate applied to the additional 
contribution discounted by the Bismarckian 
factor. This results in an overall net impact on 
lifetime wealth (the slope minus 1) that is the 
average net-return-per-unit of supplementary 
earning less the loss due to the supplementary 
distribution added to 1.  14   Whatever the 
Bismarckian factor, the smaller the discounted 
growth rate, the smaller the impact of the increase 
in the pension benefi t and the more important 
the (negative) effect of the additional contribution. 
This explains why the lifetime wealth associated 
with the UK parameters increases more than with 
the French parameters in case (d).   

 The system more favourable to high-income 
workers 
 The relative effects of additional earnings on the 
lifetime wealth (or the NPPW) across different 
systems, that is the comparison of what we called 

the slopes, will play an important role in 
predicting the outcome of free choice. A system is 
qualifi ed as  more favourable to high-income workers  
than another system if the lifetime wealth 
increases more with earnings than for the other. 
While the comparison was conducted for citizen-
based systems, in which the contributors are the 
citizens, the same comparison holds more 
generally in the steady-state situations considered 
below. In our example, the system more 
favourable to high-income workers is the French 
one in cases (a), (b) and (c) and the UK one in 
case (d). Following our previous analysis, the 
system the more favourable to high-income 
workers is the one for which the average net 
return per unit of supplementary earnings 
diminished of the loss to supplementary 
distribution is the largest.   Consider the plausible 
case where the system with the smaller 
Bismarckian factor has the smaller contribution 
rate. As the discounted growth rate decreases, the 
more ineffi cient the pay-as-you-go system, and 
the more likely it is that the system with the 
lower contribution rate is more favourable to 
high-income workers.    

 Equilibrium under free choice 
 What effect may free choice have? Let each 
country open its social security system to any 
citizen of the other country. Each young worker 
must contribute to a social security system but 
can freely choose between the two systems 

  Table 4 :      Lifetime wealth 

      Earnings  

      50%    100%    150%    Slope  

    (a) 1.05   30    � 4.3  
       France  84 (54%)  155  225 (145% )  1.4 
       UK  80 (62%)  130  179 (138%)  0.99 
    
    (b) 1  
       France  51.6 (51.6%)  100  148 (148%)  0.97 
       UK  53.6 (53.6%)  100  146 (146%)  0.93 
    
    (c)  0.95  
       France  51.2 (55.2%)  99.1  147 (148.4%)  0.96 
       UK  53.2 (53.4%)  99.5  146 (146.5%)  0.927 
    
    (d)  0.95   30    � 0.21  
       France  43.9 (50.4%)  87  130 (149.6%)  0.86 
       UK  47.2 (50.8%)  93  138 (149%)  0.91 
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without moving. In order to do so, a worker 
compares the levels of lifetime wealth expected 
from contributing to either system. The 
distributional effects within each system infl uence 
this comparison. A crucial point is that these 
effects are no longer determined by the 
distribution of earnings of the residents in a 
country, but by that of the contributors who have 
chosen the system. Under free choice, individuals ’  
choices affect the distributional effects within 
each system, which in turn determine individuals ’  
choices. 

 The previous example illustrates this 
interaction. Consider the neutral case (b) for 
instance. Initially, workers with wages smaller than 
the average one are better off in the UK system 
than in the French system. At the opening of the 
systems, low-income workers will presumably 
choose the UK system, and the high-income 
workers will choose the French system (as is 
surely true if they base their choice on the initial 
situation). But then the average contributors ’  
earnings to the UK system will diminish and 
those to the French one will rise. As a result, the 
effective redistribution within the UK system 
decreases and the initial incentives to choose it 
are reduced, triggering new choices. 

 This example suggests that the full impact of 
free choice should be assessed in a steady-state 
situation, in which the incentives to choose either 
system are no longer changing overtime. Such a 
situation is called a rational expectations 
equilibrium. Let us spell out the role of 
expectations. Observe that the distribution of 
earnings of the current contributors to a system 
will determine future redistributive gains or losses 
within a system. The distribution of earnings of 
the contributors in the next period will 
determine the level of pension benefi ts. In an 
environment of free choice, these distributions are 
uncertain and workers must form some 
expectations. At equilibrium, these expectations 
must be correct. Although this is a strong 
assumption, it is plausible in a steady-state 
situation. In such a situation, equilibrium requires 
two conditions: (1) the earning distribution of the 
contributors to each system is constant overtime, 
determined by the choices of individuals; and (2) 

these choices are  ‘ rational ’ , in the sense that they 
are based on correct expectations of the pension 
benefi ts associated with each system (the so-called 
rational expectations hypothesis). 

 The interaction between individuals ’  
expectations and returns to the systems makes the 
analysis relatively complex. In particular, multiple 
equilibria are possible. The typology, however, is 
quite simple, and is dictated by the choice of 
high-income workers. 

 Recall that the increase in lifetime wealth due 
to an additional unit of earnings is larger in the 
system that is more favourable to high-income 
workers. This has strong implications for 
individuals ’  choices. The decision about which 
system to choose depends on the workers ’  
earnings. If workers do not all prefer the same 
system, they split themselves according to a cutoff 
value: workers with earnings larger than the 
cutoff value choose the system more favourable to 
high-income workers and those with lower 
earnings choose the system less favourable to 
high-income workers (workers with earnings 
equal to the cutoff value are indifferent between 
the two systems). As a result,  the system less 
favourable to high-income workers is eliminated 
whenever it is also less effi cient . The intuition is clear: 
if both systems survive, workers with earnings 
equal to the cutoff value achieve the same 
lifetime wealth in both systems. Observe that 
these workers benefi t from redistribution in the 
system more favourable to high-income workers 
because their earnings are at the bottom of the 
distribution of the contributors. They are instead 
penalised in the other system because their 
earnings are at the top. Hence, for these workers 
to achieve an identical lifetime wealth in the 
systems, the redistribution gains in the system that 
is more favourable to high-income workers must 
be outweighed by effi ciency losses. Put differently, 
the system that is less favourable to high-income 
workers can only survive if effi ciency and 
redistribution effects enter into confl ict. 

 The trade-off between the redistribution and 
effi ciency effects for low-income or high-income 
workers determines equilibrium confi gurations. 
Low-income workers choose the system chosen 
by wealthy people if the derived redistribution 
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benefi ts outweigh the loss due to ineffi ciency. The 
larger the range of wages, the larger these 
redistributive benefi ts. Hence,  only the system that 
is more favourable to high-income workers remains 
active at equilibrium if the range of wages is suffi ciently 
large.  In contrast, if the range of the earnings were 
small enough, effi ciency considerations would 
dominate and the more effi cient system would be 
the only one to be chosen in the long run. 

 Various equilibrium confi gurations are possible 
when the dispersion of wages is not too large 
(and the system that is less favourable to high-
income workers is more effi cient) as long as 
redistribution or effi ciency is not a dominant 
factor. Each system can be the only one to 
survive, or both can coexist. Such a phenomenon 
is due to the interaction between expectations 
and behaviours. 

 In the illustrative France – UK example, only the 
French system remains active in cases (a) and (b) 
because it is both at least as effi cient as and more 
favourable to high-income workers than the UK 
system. Only the UK system remains active in 
case (d) by the same arguments. In case (c), the 
outcome depends on the range of wages, and may 
be indeterminate due to multiple equilibria.   

 Concluding remarks 
 Even though the analysis is overly simple in many 
dimensions, it helps us highlight some features 
that are likely to be quite robust. First, the 
analysis shows that the system that is more 
favourable to high-income workers is not 
necessarily the more Bismarckian system. Both 
the levels of the contribution rates and the 
effi ciency or ineffi ciency of unfunded systems 
play an important role. In particular, in situations 
in which unfunded systems are perceived as very 
ineffi cient,   the system with the lower contribution 
rate is more favourable to high-income workers. 
Secondly, a large dispersion of wage earnings 
eliminates the system that is less favourable to 
high-income workers even if it is more effi cient: 
the redistribution effects become dominant for 
the workers who most benefi t from redistribution 
or those who are more penalised by it.   As a result, 
free choice does not necessarily lead to a 
selection of the more effi cient system.  15   

 The great sensitivity of the results to the level 
of the discounted growth rate does, however, call 
for an analysis of the impact of fl uctuations on 
this variable. A further step would be to 
incorporate how governmental decisions about 
the pension systems interact with individuals ’  
incentives to choose the systems. This would 
require a description of the adjustments of the 
systems confronted with the impact of free 
choice, even if such adjustments can only be slow.     
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