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Abstract

According to a widely held belief, compulsory savings are justified on efficiency grounds
because they alleviate the following free rider problem: if the welfare state grants a
minimum income to older persons, some of the young may find it optimal not to provide for
retirement. The literature argues that compulsory savings can be used in order to overcome
this problem. However, potential free riders consider compulsory savings as if they were
payroll taxes; this holds even if the pension system is actuarially fair. If the resulting labour
market distortions are important, it is optimal to accept the free rider problem rather than to
introduce a compulsory pension system.  2000 Elsevier Science S.A. All rights
reserved.
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1. Introduction

During the last century, all industrialised countries have introduced public
retirement pension systems. These systems differ from private pension provision in
a number of ways. First, while private insurance involves no intra-generational
redistribution, public systems often redistribute income from the rich to the poor,
from men to women, or from singles to couples. Second, financing of private
pensions takes the form of capital market funding, whereas public pension systems
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often rely on the pay-as-you-go method. As is well-known, pay-as-you-go schemes
entail inter-generational redistribution and may diminish the capital stock because
they are a special form of government debt (Feldstein, 1977). Moreover, such
schemes induce important labour market distortions since young workers consider
their premium payments at least partly as a payroll tax. Therefore, it is possible in
principle to abolish a pay-as-you-go retirement system in a Pareto-improving
fashion and in finite time (Homburg, 1990; Breyer and Straub, 1993; Fenge and
Schwager, 1995; Brunner, 1996).

This paper considers compulsory membership as a third important, and
independent, aspect of retirement pension systems. It should be clear that systems
which involve some degree of redistribution have to be mandatory. However,
compulsion is used even if individual pensions are strictly proportional to
individual contributions and if the factor of proportionality equals the market
interest factor. An example is Switzerland whose retirement pension system
consists of two components. The basic component is financed using the pay-as-
you-go method, whereas the second component is fully funded and involves no
redistribution. Currently, the German government also considers accommodating
the German pay-as-you-go scheme by a second system which is fully funded. In
order to evaluate compulsion separately from the other aspects, the paper
concentrates on retirement pension systems (private or public) which are fully
funded and which do not involve any redistribution. These assumptions imply that
the premium payments are similar to private savings rather than to payroll taxes;
the pension system is actuarially fair.

Neglecting paternalistic arguments (Diamond, 1977), compulsory pension
systems are normally justified by a fiscal externality: compulsion solves, or at least
alleviates, a free rider problem which may be referred to as savings moral hazard
and which is a special case of the Samaritan’s Dilemma (Buchanan, 1977; Coate,
1995). This argument has become the principal case for compulsory pension
systems. In his textbook, Barr (1987, p. 191) concludes that ‘‘the major efficiency
argument for compulsory membership . . . is that uninsured losses . . . may
impose costs on others’’. Some researchers seem to consider the point as trivial
and only mention it in passing (Veall, 1986, p. 239; Rosen, 1988, p. 196). In the
Handbook of Public Economics, Atkinson (1987, p. 809) briefly notes that
compulsory savings ‘‘may be a method of reducing dependence on public
assistance’’, and according to Kotlikoff et al. (1982, p. 1057), ‘‘forcing individuals
to save eliminates the ability of a few to ‘free ride’ on the generosity of many’’.
Moreover, authors such as Kotlikoff (1989), Wigger (1996) or, regarding the
related problem of nursing care, Buchholz and Wiegard (1992), have developed
full-fledged models in order to demonstrate the validity of the savings moral
hazard argument.

The present paper shows that even in an economy with a final safety net, the
savings moral hazard argument is generally invalid. Because our model is inspired
by Mirrlees’ (1971) approach to optimal income taxation but, given the availabili-
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ty of an additional instrument, is somewhat more complicated, we do not make
any attempt to derive general results but stick to an extremely simple, well-
behaved case with a uniform income distribution and Cobb–Douglas utilities.

2. The model

Consider a small open economy for which the wage rate w and the interest
factor R are given. The economy is inhabited by infinitely many consumers who,
as usual in optimal taxation theory, have identical preferences but different skills.
In competitive equilibrium, a consumer’s skill level equals the real wage rate and
can thus be denoted by w. Skills are uniformly distributed over the unit interval.
As in Diamond’s (1965) overlapping generations model, consumers live for two
periods. When young, they may work, save, and consume. When old, they only
consume. The welfare state pays a supplementary allowance a . 0 to consumers
without income. Young consumers with positive income below ‘a’ are subjected to
an earnings test which means that they obtain the difference between the
allowance and their wage income. Similarly, old consumers with positive income
below ‘a’ are subjected to a wealth test so that they obtain the difference between
the allowance and their accumulated savings, including interest. Allowances are
financed by a proportional payroll tax tw,, where t denotes the tax rate and ,
denotes individual labour supply, measured in working hours. As a final policy
instrument, the government may use a compulsory retirement pension system. If it
does, young consumers have to pay the fraction b . 0 of their wage income w,,
where b represents the contribution rate. Since the system is assumed to be fully
funded and non-redistributive, every consumer who has paid $1 when young will
obtain R dollars when old. In a model without a final safety net and without short
sale restrictions, the system would have no impact whatsoever on total savings.

A young consumer with skill level w solves the following non-convex
1 2optimisation problem, where c (c ) denotes consumption when young (old), s

1 2denotes savings, and u 5 c c (4 2 , ) is a Cobb–Douglas utility function, where
the number 4 represents total time available.

1 2max! u 5 c c (4 2 , ) (1)
1 2c ,c ,s$0, , [h0;1j

1 2s.t. (i) c 1 s 5 maxhw,(1 2 b 2 t); aj, (ii) c 5 maxhR(s 1 bw, ); aj.
Labour supply has been restricted to the values 0 and 1 only in order to simplify

the exposition. The short-sales restriction s$0 is important because without such a
restriction, every s*,0 would be dominated by some s**,s*, the debt being
repaid by the government later on. Inspection of (1) reveals that the problem has
five possible solutions. As w is the only parameter that differs across consumers,
the solutions define five subsets of the unit interval.

Set I (no moral hazard): ,51 and s.0. These consumers work, pay taxes and
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finance second period consumption by voluntary and compulsory savings. The
I 2 2associated utility level u 5 3/4 Rw (1 2 t) is independent of b. As a conse-

quence, consumers respond to the marginal introduction of a compulsory pension
system by reducing voluntary savings in order to keep total savings constant.

2Set II (savings moral hazard): ,51, s50 and c 5 a. These consumers work
IIbut do not make provision for retirement. The associated utility level u 5

3aw(1 2 b 2 t) is a decreasing function of b. It follows that consumers belonging
to this set consider a compulsory contribution as if it were an additional payroll
tax.

Set III (both moral hazards): ,50 and s50. The above-mentioned savings
moral hazard is accompanied by labour moral hazard; consumers in this set

III 2neither work nor save. The associated utility level u 5 4a is independent of t

and b.
There may also exist a set IV, where consumers do not work but save a part of

the allowance, and a set V, where consumers work and the short-sales restriction
has become binding. Because, for the problem under consideration, these sorts of
behaviour are less interesting, we rule out these cases by assuming R,3 and
b # (1 2 t) /2. To sum up, the optimisation problem (1) defines a self-selection
process where every consumer chooses the behaviour that yields the highest
utility. The three sets mentioned above are convex because

4aII III ]]]]u . u if and only if w . w [a 3(1 2 b 2 t),
(2)4a(1 2 b 2 t)I II ]]]]u . u if and only if w . w [ .b 2R(1 2 t)

Therefore, low skill consumers (with skill levels less than w ) neither work nora

save and thus belong to set III. Medium skill consumers (with skill levels between
w and w ) work but do not make provision for retirement; they belong to set II.a b

High skill consumers (with skill levels beyond w ) work and save and belong tob

set I. In the absence of a compulsory pension system, w , w because wea b

assumed R,3. Therefore, set II is non-empty and savings moral hazard is a
relevant problem. Observing from (2) that utility in sets I, II and III, respectively,
is a quadratic, linear, and constant function of the skill level and that only set II
utility depends on the contribution rate b, it is easy to show the impact of
compulsory savings graphically. Fig. 1 depicts the initial division of the population
in the absence of compulsory savings (b50). Erecting a compulsory savings

IIscheme turns the u -line to the right. As a consequence, some consumers from set
II, with skill levels near w , will move to set I and will thus no longer depend onb

public assistance when old. This is exactly the effect the literature cited above has
in mind. However, other consumers from set II, with skill levels near w , willa

move to set III and become unemployed. With a constant allowance ‘a’, the first
effect allows a tax rate reduction, whereas the second effect makes a tax increase
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Fig. 1. The impact of compulsory pension system.

necessary. As the two effects move in opposite directions, the optimal contribution
rate results from a complicated second-best interaction and it is by no means clear
that this rate is strictly positive.

As a concrete example, we assume that the government maximises the social
welfare function

ww ba 1

] ] ]4 III 4 II 4 IŒ Œ Œmax! W(a,b,t) 5E u dw 1E u dw 1E u dw, (3)
(a,b,t )$0

w w0 a b

where utilities have been transformed in order to ensure strictly positive solutions
for the allowance and the tax rate (clearly, this transformation does not affect
consumers’ behaviour). Maximisation takes place subject to the budget constraint

w ww b ba 1

a
]Ea dw 1E dw 2 b ?Ew dw 5 t ?Ew dw. (4)R

w w0 0 a a

The first integral represents the value of transfers to the unemployed; such
transfers must be paid to set III consumers only. The second integral represents the
present value of transfers to the elderly which are paid to set III and set II
consumers but, for set II consumers, are reduced by their compulsory savings,
shown in the third integral (this is due to the wealth test). Total transfers must
equal total tax payments made by set I and set II consumers.

With R58/3, the optimal policy is a*50.1012, b*50 and t*54.13%. The
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associated critical skill levels are w 50.1407 and w 50.1583. Put differently,a b

14.07% of the population rely on public assistance in both periods and about
1.76% work but do not provide for retirement. The rest of the population works
and saves.

In order to see why it is optimal in this case to accept the savings moral hazard
problem, consider a compulsory retirement pension system with a moderate
contribution rate of 5%. With an unchanged basic allowance, the tax rate must now
be increased to t 54.24% which amounts to the counter-intuitive result that the
taxpayers are made worse off. The critical skill levels become w 50.1487 anda

w 50.1502. A naive observer would argue that the policy has been successfulb

because the percentage of free riders has fallen from 1.76 to 0.15%. However, the
unemployment rate has risen from 14.07 to 14.87%. The overall effect is not only
a reduction in overall welfare but even a Pareto-deterioration because the
unemployed are equally well off (they obtain the same allowance as before), set II
consumers are worse off because they must pay the contribution or have to move
to a less preferred set, and set I consumers are worse off, too, because they have to
pay higher taxes.

3. Conclusion

The paper’s main result may be stated as follows: in a welfare state with a final
safety net, it may well be optimal to accept the savings moral hazard problem.
This does not deny, of course, that the optimal contribution rate may be strictly
positive in other cases. However, the above analysis indicates that determining the
optimal contribution rate is extremely difficult because of the countervailing
effects of compulsory retirement pension systems: one has to weigh the gain of
more retirement savings against the rise in unemployment which is caused by what
potential free riders perceive as an additional payroll tax. Such a calculation
requires detailed empirical information about the utility function and the skill
distribution.

Because our approach contradicts all results cited in the introduction, we wish to
point out the crucial difference between this theory and the conventional models.
All models used in the literature have the following common structure: there is an
exogenous activity in the first period and an endogenous activity in the second
period. Forcing consumers to do something in the first period (e.g., to save more)
does not induce any damage because the respective activity has been assumed
exogenous. Compulsory savings, for instance, act as a lump-sum tax, and it should
not be surprising that lump-sum taxation yields an efficiency gain. The same
argument holds true with respect to compulsory health insurance or nursing care
insurance. But the picture changes dramatically when one takes account of the fact
that compulsory contributions are almost invariably levied on wage income which
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is endogenous. In this case, the premium payments are considered as additional
payroll taxes even if the compulsory savings scheme is actuarially fair.

Casual observation for many countries indicates that youth unemployment has
steadily increased, whereas poverty on the part of the elderly has steadily
decreased. This may well be a consequence of the permanent extension of
compulsory retirement pension systems that has taken place throughout. In sum,
the above analysis should not be taken to suggest that compulsory retirement
systems are always harmful; but it should be taken as an encouragement to assess
the efficiency effects of such systems more critically.
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