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Abstract

Since in many countries - plagued by low fertiltysignificant increases of the mandatory

retirement age have been recently introduced vghdieclared objective to sustain PAYG pension
budgets, then in this paper we investigate whedhdrhow such boosts are effective. It is shown -
in the basic two-period overlapping generations eh@d endogenous growth, which is maybe the
toy-model most used for pension policy analysdsat the postponement of the retirement age is
always harmful for growth and even for pension pegyts. Therefore this result suggests that the
effects of boosts of mandatory retirement agessémtaining PAYG pension budgets may not be
warranted.
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JEL Classification J26; 041



1. Introduction

As is known, in many developed countries, old-agespns are financed on a Pay-as-you-go
(PAYG)-basis. This may cause serious problemsafstiare of the old in total population is steadily
rising due to both the extension of life expectanogl a sharp decrease in fertility rates. A vast
consensus exists as regards the fact that: 1) PAde&l security schemes will face increasing
difficulties in the years to come due to the agedhthe population; 2) to avoid the disruptionsttha
the population ageing could bring about, pensidornes are obligatory.

In this respect, mainly four reform lines have bgwoposed: 1) a decrease in benefits; 2) an
increase in contributions; 3) an increase in sa/iages; 4) a raise of the retirement age, thahis
obligatory longer working life.

Although social security reforms combine the foolusons, especially the compulsory increase of
the working life seems to be a very practiced sohutmany countries have raised in the recent
years the mandatory age of retirement in a verpifsignt way and are debating on further
increases.

The reasons for these reforms rest on the assumpidd the basic accounting implicit in the PAYG
pension budget is cogent. In fact, according te thasic accounting, benefits, contribution rates,
retirement ages and demographic patterns, must tigaity consistent. For instance, for facing
with a decreased fertility, it would be indisputabkecessary — following only the accounting rules -
to increase contribution rates or decrease ber@fiostponing retirement ages or a combination
of them. However, in an economic growth settinghange, for instance, in the mandatory age of
retirement brings upon various important econonfiieces (for instance on labour supply, wages,
savings and so on), which may influence the susldlity of PAYG pension systems more - and
even in an opposite direction - than the basic attiog effects. On the other hand, it is also noted
that these pension reforms are perceived as pamyfuvorkers and seem to have low popularity,

which in turn causes some concerns for policy-makéiherefore the following question may

! Indeed, for example, Fanti and Gori (2008, 20H)ehshown that, in a conventional OLG neoclassjoaith model,
an increasing longevity may be useful as well &g contribution rates may be harmful for thetaumability of pay-
as-you-go pension systems. As regards the povepg tproblem, Fanti and Spataro (2008, p. 693) khesvn that
“policy programs such as pay-as-you-go pensionraele....may help escaping from poverty”.

2 The documentation of whether the belief of thevaidability of such pension reforms is also shasedot by citizens
has been the object of a recent literature, whish has addressed the issue of how to have suectmsinstance
through appropriate informational campaigns — ipyarising such reforms. For instance, Boeri et{2001, 2002),

drawing on surveys of European citizens, and Bliradel Krueger (2004) studying opinion polls in th8, noted that
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deserve more attention: the recent reforms introdutater starting ages for paying benefits are,
from a theoretical point of view, really justified?

While much literature has been so far devoted ‘tooamative” analysis of the retirement age (Hu,
1979, Marchand et al.,, 1996, Michel and Pestiedd9q), Crettez-Le Maitre (2002), Momota
(2003), Lacomba and Lagos (2006), as well as toetsaaf political games for voting on the age of
retirement Conde-Ruiz and Galasso, 2004; Casamatta et ab),2080at seems to be also needed,
however, is an analysis of the effects of the booste mandatory age of retirement on the pension
systems itself in a context of economic growth.sTéper aims to fill this gap.

To do so in the simplest way, we use the standardetmof an OLG growing economy which is
widely used in the literature especially for pensjmlicies analyses, starting from the seminal
Diamond (1965}.For simplicity, we mainly restrict ourselves teethase of log-linear life-cycle
utility function and Cobb-Douglas production furaeti

The main results are that the rate of economic trow always harmed by pension reforms
boosting the mandatory age of retirement. As ae@gqumsnce, such reforms ultimately also hurt the
sustainability of the PAYG pension system. Foranse it is shown that any boost in the mandatory
age of retirement not only reduces pension paymgdteris paribus) in the long run, but in
realistic economies, especially if plagued by beteplacement fertility rates — which is one of the
motives causing such a boost — pension paymentsedteed even in the short run (i.e. for the
current young workers).

The rather paradoxical policy implication is thaeite would be room for a reduction, rather than
the often implemented boost, in the mandatory eetent age for improving future pension
payments.

The paper is organised as follows. In Section 2ntoelel is developed. Section 3 analyses the
balanced growth of the economy and discusses deianship between pensions and compulsory

age of retirement along with the balanced growth.p@ection 4 concludes.

2. The model

2.1. Firms

We assume the technology of production faced bl & as:

more informed individuals are more likely to supppension reforms and then advise a more operéagigreertising
campaign”.

% For instance, we note that, again for what core@ension reforms, such a model is used at a tekttevel, as
known, for showing that the rate of growth is higkéth a Fully-Funded pension system than with ayBApension

system.



Y, =K (AL, (1)
where the index denotes the typical firmiy; is total output produced by firmn K;, andL;, are
the capital input and the labour input hired intthiam, respectively, A is the labour productivity
andO0<a <1 is the capital’s weight in technology. Labour i provided by young population
and by a fraction (&), O<A<1, of the old population, as detailed below. Asalge.g. Grossman
and Yanagawa, 1993) it is assumed that labourygtodty is the following function of the

average capital per-worker in the whole econ®L,, which is taken as given by each single

K 1-a
= B— 2
o) ,

where B > Orepresents a scale parameter. Then, by insergin@in (1), the production function

firm

thus implies an externality of capital investmend asettingL,, =L, K, =K, andY,, =Y, the
aggregate time- production function is given by:
Y =B(K, /L) KL, 3)

whereL, = N, + - A)N,; (which may be rewritten als, = N, %), N, (N,,) is the young

(old) population and young populatiad, is assumed to grow at a constant mateDefining

L - .
k., =K,/N,, ¥y, =Y, /N, andl :Wtzzi_kgas capital per-young, output per-young and the
n
t

ratio between total (young and old) workers and ybeng workers, respectively, the aggregate
intensive-form production function can be written a

Y, = Bk (4)
Assuming total depreciation of capital at the efcach period and knowing that final output is
sold at unit price, profit maximisation implies ttiae inputs of production are paid their marginal
product, i.e.:

r=aB-1, (5)

w, =(1-a)Bkl ™. 6)

Note that while the rate of interest is independsdrthe age of retirement, the latter affects wages
the lower is the mandatory age of retirement, tighdr wages are (since the lengthening of the

retirement period implies a reduction of the labsupply of old workers and thus of the total
labour supply).



2.2. Individuals

Agents are assumed to belong to an overlappengrations structure with finite lifetimes. Adult
life is separated among two periods: youth andagje-(Diamond, 1965). Individuals belonging to
generationt have a conventional Cobb-Douglas utility functaefined over young-aged and old-
aged consumptiorg,, andc,,,,, respectively. Each person born at (the beginoingeriod)t lives
for two periods and is capable of providing onet wfilabour per period. In the first periache
works full time, earning a wage incomewf while paying a Social Security tax according te th
contribution ratet. In the second period+ 1, he works a fraction (1 A) of the time, and then
retires (i.e. whem\=1 each person is retired for the whole secondsdedf life, which is the
assumption of the conventional OLG model of Diam¢@h@65)). During old-age agents’ earnings
therefore consist of 1) the proceeds of their sg&/ifs, ) plus the accrued interest at the rate, 2)

a net wage income df. - A)(wi+1(1-7)) and 3) a pension ofz.1, which is publicly provided and
financed at balanced budget by the government. [€hgth of the retirement period is
mandatory (e.g. fixed by governmefit).
Thus, the representative individual born at tiims faced with the following program:
max_, U, =In(c, )+ yIn(c,...). (P)

subject to

¢, +§ =w(1-7))

Cora = (L+1,,)S +W,

t+1

A-1)A- )+ Az,
where0 < y <1 is the subjective discount factor.

The maximisation of program (P) gives the followsayings function:

_ 1 {Wt(l_,)y_vvm(l—r)(l—m_ Az, )} -

1ty (+r.)  @+r,

2.3 Government

The government balances the PAYG social sgcseciteme in every period

* We may interpret+A as being the retirement age as well as the tiotel devoted to labour over the life-cycle, while,
of course, the length of retirementlisl. This also means that, for instance, by assumimgeamtionally the length of
one period equal to thirty years and an age ofyantthe adult life (i.e. in the labour market) tbfrty years, then the

age of retirement would be 60 years whetl, 65 years wheh=0.84, 70 years whex=0.667, and so on.



AzN,_, =7wWN, +wN._@1-A1), (8)
where the left-hand side represents the socialrsg@xpenditure and the right-hand side the tax
receipts. This scheme leads to the following fomrfol pension benefits

Z =TWU (9).

2+n-A
where f = ———.

Inserting (9) into (7) to eliminat&_,,, savings function chosen optimally by individuaisdifies

to become:

_d e w[ier@+n) - A

It is of interest to note that when the old-age kiy period is reduced (which is combined with a
lower wage income in the old-age period) youngitlials choose a higher saving in order to
better sustain the consumption because of, onrtbénand, the longer retirement period and, on the

other hand, to the reduced wage income in the skihe
3. Balanced growth analysis

Given the government budget (8) and knowingt tpapulation evolves according to

t+1

N,,, = (1+ n)Nt, the market-clearing condition in goods as welirasapital markets is expressed
by the equality(1+n)k.,, = . Substituting out fos according to Eq. (10), exploiting (5) and (6),

and assuming individuals are perfect foresighthd, dynamic equilibrium sequence of capital is

determined by:

1 ){ " @+n)y(l-7)1-a)A _ ‘. (L-a)@+n)1+7@+n) —/1]}(11)

kt+1(1+n):(1+y 2+n-A a@+n-2A)

3.1 Rate of economic growth and mandatory age of retirement

® This is the so-called defined contribution schemfere the contribution rate is constant and thesipanbenefit is
residually obtained through the budget constr&therwise, in the so-called defined pension schgmaeontribution
rate is residually determined to balance the budgétthus the pension benefit would be kept abastant level.

® The proof that a lengthening of the working per{od. a mandatory increase of the retirement aggiices savings

follows straightforwardly fromﬁ > 0.



From Eq. (11) we obtain the growth rate of the ypaung stock of capitalg, (which obviously
coincides with the growth rate of per young outginte the labour input is constant):

g=F-1, (12)
y(d-1)a(l-a)B

is the factor growtH.
al@-A+n)y+@-1)A+n)|+1+7@0+n)-A

whereF =

Proposition 1 A lengthening of the working period (i.e. a mandatory increase of the retirement

age) always reduces the rate of economic growth.

Proof: the proof follows straightforwardly from the deati)veg—a >0.

One important question concerns the channels thradgch the result of Prop.1 operates. The first
channel is represented by a direct “saving” effdod: lengthening of the retirement period implies
an increase in the need to save for supportingghsumption for a longer retirement period as well
as to remedy to a reduced old-age wage income.sébend channel is represented by a “wage”
effect: the lengthening of the retirement perioglies a reduction of the labour supply of old

workers and thus of the total labour supply, whichturn, implies an increase in wages (which
indirectly raises savings). Both channels workdaregative (positive) effect of a boost (reduction)

in the mandatory retirement age on growth.
3.2 Pension payments on the balanced growth path and mandatory age of retirement

By observing, from a basic accounting point ofwi¢he pension formula in Eq. (9), it is easy to
see, for instance, that an increase of the mandaige of retirement brings upon an increase of
pension benefits or that a fertility rate drop mistcounterbalanced by an adequate increase of the
mandatory age of retirement in order to keep iarall pension benefits (ceteris paribus).

However, by analysing more in detail Eqg. (9) alsking account of the wage growth context, we
may write, solvingk (t) in Eq. (11) and combining Eqgs. (6) and (9), thdoWing dynamic

evolution of the pension benefit:

(13)

z(t) = HF 'k (0) , whereH :{T(l_a)B(l-F n)]

A

Kia _
K

" Note that the rate of growty,,, = 1 displays no transition and is always equal,tas follows from solving

Ow11n Eq. (11).
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It is easy to see from Eq. (13) that the lengththaf retirement period plays a twofold role. In
particular a boost of the mandatory age of retirembas a positive direct effect consisting in an
increase of pension benefits because pensions Imeupid for a shorter period and a negative
indirect effect due to the negative change in tlagevinduced by the reduced capital accumulation
due to the increased retirement dge.

As regards the latter point, we know that (i.e.?rD a reduced retirement period depresses tbe rat
of economic growth and thus the rate of wage grastiwvell. Since the number of contributors (the
labour supply) as well as the number of pensioaeesconstant along with the balanced growth
path, then the fact that a reduced retirement getepresses the rate of wage growth implies that
from some point of time onward it must necessdrdid the following result: the lower the age of
retirement, the higher pension benefits will bedwer along with balanced growth path.

Therefore in the long run a boost of the mandatgyg of retirement is always harmful for the
sustainability of a PAYG pension system.

To sum up, the considerations above lead to thewolg lemma and remark.

Lemma 1 H (F) is increasing (decreasing) with the mandatoryeetent age. This derives from
the Prop.1 and the fact that the derivativélafith respect tol is positive.

Remark 1. In the long run, the lower is the mandatory estient age, the higher the pension
benefits is. This follows from the fact that in ttignamic equation of the pension formula (13) the
growth factorF is decreasing with the retirement age (as shoviRrap. 1).

After having established that along with balangealvth rate, in sharp contrast with the common
belief, the sustainability of PAYG systems is mexthfavoured) by a lengthening of the retirement
age, it is also of interest to investigate thershan effect of such a lengthening. Indeed, asurds)

the pension payments which will be perceived indlieage by the current young generation (i.e.
the generation in the young-age at the momente@btost of the mandatory retirement age), the
overall effect of an increased retirement age agpgabe, a priori, ambiguous, since, on the one
hand, the total contributions will be reduced doeeduced wages but, on the other hand, also the

period for which pensions must be paid is reduced.

8 For the sake of precision, as regards the negalimege in the wage, we note that a change ofetirement period
affects wages in the long run through two chanriBlshe effects on the capital stock input, 2)e¢ffects on the labour
input. In particular, as regards the latter poietkmow that a reduced retirement period impliegghdr labour supply,
which, in turn, tends to lower wages. However, im model, the negative effect of the higher labswpply on wages
exactly compensates the positive effect of the drighbour supply, i.e. the higher number of contiidios, on the total

contributions, so that in Eq. (13) both effectsndd explicitly appear.
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Therefore, for determining the effect of an inceshsetirement age in the short run it needs to
analyse ultimately which of the opposite forces dw@tes, as stated by the following remark.
Remark 2: In the short run the relationship between penbmmefits and mandatory retirement age
is a priori ambiguous and ultimately is an empirioatter. This follows from lemma 1.

In order to better qualify Remark 2 providing a atitative assessment of the effect of an increased
retirement age in the short run, we parameterizesmople model by using values which, although
chosen only for illustrative purposes, are in adawmith those of a conventional econonay=0.33

(as in most studies), = 030 (a rather standard value as in De La Croix andh#lic2002, p. 50),

7 = 015(e.g., the level of pension contributions in Ewadp currently around6% of aggregate
wages (e.g. Liikanen, 2007, p. 4050 (stationary population). As regards the scale ipatar in

the Cobb-Douglas production function, we have brated its value such that, in the case of fully
retired old-age, the rate of economic growth isiad®.35% per year, that i&= 18.8. Furthermore,

we assumed an initial value of the per young chpiteckky=0.1.

Since many recent pension reforms increased thelabary age of retirement up to 65 years, and
proposals for further increases — for instance a®% and even 70 years - are on the political
agenda, our numerical example compares the levéhefpension payment for the generatton
when the mandatory age of retirement is 60 and §&a8s, respectively. The result is that the
pension paid to the generatibis z,1,=0.3778 (0.3316) when the mandatory age of retirement is 60
(67.5) years: that is the boost of the mandatdiyeraent age would reduce pension payments more
than 12%. Finally we have chosen a value of the populagoowth rate corresponding to the
current below-replacement fertility rate observedrnany advanced economies, in particular about
1.35 children for each couple (i.e= - 0.333). In this case, while the pension payment when the
mandatory age of retirement is 60 years remainsange of the case of stationary population, the
pension paid to the generatibnvhen the mandatory age of retirement has beeadaip to 67.5
years isz.+1,=0.2838: that is the boost of the mandatory retirement ageld reduce pension
payments aroungs%.

This means that in the case in which the boodt@ihtandatory retirement age occurs when there is
below-replacement fertility rate, as it seems tlasecof the current advanced economies, the
damage for the sustainability of the PAYG pensigstean is higher than in the case of increasing
population. Therefore we remark the paradoxicaultethat a reform increasing the mandatory
retirement age for remedying to a declining popaoigtachieves the undesired result to reduce

pension payments not only for all the future geti@na but even for the current young generation.

° It is assumed a conventional period of thirty geas discussed in footnote 4.
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4. Conclusions

In this paper we investigated, by using the coneeat OLG growth model as it is usual for what
concerns pension analyses, whether the recensprigled boost of the mandatory age of retirement
is really effective for sustaining the PAYG pensgystem viability.

It is shown that the postponement of the retirensege is always harmful for both the rate of
economic growth and PAYG pensions systems. In qdai a reform increasing the mandatory
retirement age achieves the undesired result toceegpension payments not only for all future
generations but even for the current young germratespecially, rather paradoxically, when
population is declining.

In other words, this paper draws attentionthe intertemporal agents’ behaviours in general
equilibrium contexts, as a mechanism through wittdinges in the elements of the social security
system such the mandatory age of retirement - wihiobnsidered in isolation in the social security
accounting formula would have univocal effects yrhave unexpected economic effects due to the
interplay with other branches of the economy (eapital and labour market¥).

Therefore this result, although obtained underassumption of a specific double Cobb-Douglas
economy, suggests that the effects of boosts ofdatary retirement ages for sustaining PAYG

pension budgets may not be warranted.
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