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Are PAYG and FF Pension Schemes Equivalent Systems?

Macroeconomic Considerationsin the Light of Alternative Economic

Theories*
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Dipartimento di Economia Politica, Universita dieBi, Italy

ABSTRACT The dominant opinion is that Fully Funded (FF) pensschemes would
better prepare the community to the occurring deraplgic mutations (solvency hypothesis).
Many critics of FF schemes argue that they woul@tpeoblems similar to those that may create
financial difficulties to Pay-as-you-go (PAYG) soies (equivalence hypothesis). More
specifically, they maintain that, whereas in a PA¥Beme a fall in the working population with
respect to an increasing elder population wouleetftthe financial source of pension transfers, by
the same token in a FF scheme a diminished numibgoung savers would make difficult the
absorption of the capital assets accumulated by gkasion funds. This paper assesses the
mainstream claim and its criticism in the light thle neoclassical foundations of the dominant
view. It will emerge that the criticism is partialtorrect, but this conclusion is drawn through a
more complex road that does not bypass the theaigtistifications of the mainstream claim. The

capital theory critique is shown to be relevanthis respect.

1. Introduction
The demographic developments leading to ageingesesipose a significant challenge to both
developed and less-developed countries. In thiempae discuss a thesis sometimes put forth by

non-mainstream economists, namely that, when glosetutinized, Pay-as-you-go and Fully

* Correspondence AddresSergio Cesaratto, Universita di Siena, DipartimeatitEconomia Politica, Piazza

S.Francesco,7, I-53100 Siena, Italy. Email: Cess@atnisi.it | wish to thank, without implications, Eladio

Febrero, Saverio Fratini and Gary Mongiovi for Hel@omments. This paper, still provisional, is ety
adapted from Chapter 3 of Cesaratto (2005).



22/02/2006 2

Funded schemes (hereaffeAYGandFF schemes) would face the same troubles with respect
the demographic challenges. The intuitive arguneetitat since the support of the economically
non-active old must come from the active young, tedrar the institutional form of the pension
system, the economic substance of the situati@ssentially the same in tliRAYGand theFF
schemes. The two systems therefore face the saomdeprs vis-a-vis the ageing process. This
‘equivalence hypothesis’, however, fails to disctiss mainstream claim thatFkE scheme is—in
theory, if not entirely in practice—immune from agg shocks, that it is always solvent—the
‘solvency hypothesis’.

In approaching the comparison of the two hypothesishould be appreciated that it is not
methodologically satisfactory to presume that a mmomity could freely select one of the two
pension schemes on the basis of a simple compaoistheir respective advantages (with respect
to demographic changes or, more typically, witharelgto their respective rate of return on
contributions). In particular, the creation of a new system raises microeconomic and
macroeconomic questions about which economic thesompt unanimous. | have dealt elsewhere
with these questions (Cesaratto 2005 Chapters 3ta@@06a), and some of those arguments are
recalled below. The comparison of the alleged athges of the two competing schemes is,
however, part of the game in controversy over m1ssiso for the sake of the argument, in this
paper | focus upon the neoclassical thesis tlmahaing FF scheme is superior ®AYGin facing

an ageing society.

Sections 2 and 3 describe the operation BFascheme. Sections 4, 5 and 6 expound and
evaluate the mainstream solvency hypothesis. Sectio inspects the equivalence hypothesis.
Section 8 uses a questionable equation proposdthtwell (2003) to show how misleading the
equivalence hypothesis can be, and to discusdle fiirther in Eatwell’'s context the possible

outcomes of different approaches to pension reform.
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2. A Fully-operational FF Scheme

An FF scheme is an old-age insurance plan, generallynbduhecessarily privately managed, in
which the reserves are invested in private assptresentative of private capital stock. Such a plan
has two aspects. The first is indistinguishablenfta saving plan—the individual accumulation of
resources for old age. The second belongs to theance domain; given that the duration of the
retirement period is uncertain, this risk is poos&dong the retirees. In this paper we are mainly
concerned with the first aspect. For the sakerapbcity, we consider a stationary economy with
two identical overlapping generations in which, dsfinition, the old all have the same survival
rate, so that the insurance side can be neglected.

At the beginning of each period the old generakemus the (gross) saving accumulated in
youth to the Pension Funds [hereaf#fs] that, in turn, lend them to the firms in excharigr
financial assets. If this helps the reader, (s)lag mMagine that the retirees own the capital stock
directly; thePFs. play indeed a passive role in this paper, ag ineifers between generations. Let

the ownership of these financial assets, reprasgtitie capital stock,  be uniformly distributed
among the retirees so that each lerds Call a, the corresponding value of the per capita
financial assets so tha =k, with a, <w, 1 At the beginning of the period the firms that have

borrowed the capital stock hire the young workétsthe end of the period the (gro%sp)er capita

product y, is distributed as follows (in per capita termdje replacement of the capital goods

consumed in the production procesk,, where d is the depreciation rate; the wage paid to

! This is plausible if the ‘periods’ last 30 or 48ays; see, for example, Auerbach & Kotlikoff (19p5,91).
Alternatively, we may suppose a corn economy wiily @irculating capital, in which the periods caithe

with the calendar year.

? Wrongly indicated as net in Cesaratto (2005, p.93)
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the workers; and the returnk, on the capital advanced, wherg is the interest rate. In
summation:y, = &, +w, +r.k, . Workers use their wage for two purposes: theysaorec,"; and
through thePFs they buy the assetg from the old. In summationw, =c +a,. Finally, the

retirees consume all their financial resourcesdiadin summationc, =r.k, +a,.

In this economy the capital stock remains uncharfged one period to the next. Indeed
there is no net saving since the value of the agxmight by the workers is precisely equal to that
sold by the retirees; in other words, the savirfigh@working generation are precisely matched by
the dissaving of the retired generation. This dpton of anFF scheme can easily be extended to
a steadily growing economy and to a multiplicityggnerations. A capitalization scheme might be
defined as a ‘buy-as-you-go’ system. As just désctj anexisting FF scheme is, so to speak,
‘theoretically neutral’, in the sense that we hangd touched upon the process by which it is
created, i.e. how the capital stock owned by thieees is accumulated—an issue ttsatheory
dependent, as we shall see.

An FF schemethus works like a sort of relay race between gdimrsa in which real
reserves are the baton. A propd¥ programme, then, implies the existence of finanaakrves
held in assets that represent ownership sharég ioapital stock. A scheme in which fREs own
government bonds is not, on this definition, a gea&F scheme (Cesaratto 2005, pp.12-14, 151-
153). The test of a pension reform aimed at thatene of anFF scheme is, therefore, whether it
leads to the formation of new capital and corredpan financial reserves. According to
neoclassical principles the capital stock increafsttere is an increase in the supply of savings.
But this proposition is erroneous from a classiKalnesian point of view, which rejects the
conventional causal relation between saving anésiment. Quite the opposite, the attempt to

increase savings may have the ultimate effect afedsing the capital stock in use. Let us,
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however, focus here on the mainstream claim abwusblvency of &F scheme examining the

neoclassical description of this system.

3. The Neoclassical View of &F scheme
A simple example presented by Auerbach & Kotlik@#095, pp. 90-92; A & K hereafter) and

reproduced in Table 1 is useful to introduce thectessical view ofFF schemes. A & K adopt a

Cobb—Douglas production function, in per capitantry, = Ak” (y, represents hemetoutput).

3 . . .
They also assume a corn econoniyt let us consider the relevance of this assunpinly later

and proceed as if we were in a more realistic ecgnaon the calculationg; = 10 andfS = 0.3.

The economy has a stationary population with twerlapping generations &f = 100 individuals
each. Workers save half of their wage. In the atatiy long run equilibrium the retirees own the
capital stock, 5.987 units each (so the value efdfpital stock is 598.7 units) that, through the
PFs, they lend to the firms receiving financial asséthe companies hire the young workers, to
whom they pay at the end of the period a salaralkedu equilibrium, to the marginal product of

labour. Net per-capital output is, +rk, (thatis 17.106 = 11.98 + 0.857*5.987), while grper-
capita output isw, +rk, +k, (that is 17.106 + 5.987). At the end of their neztient period the

retirees receive interest payments equal, in diiuhn, to the marginal product of capital, and sell
through thePFs their capital assets to the younger generatidmncfwis now retiring). In the final
part of their life the old use all the proceedstty consumption goods, eat them and then pass
away. The per capita consumption of the retiregsl 19 units, is precisely equal to the sum of the

value of the capital stock, 5.987 units, plus titeriest on it calculated at the interest rate 850.

* This is explicitly assumed in their textbook (199547), but not in their 1987 essay.
“In this long run equilibrium these financial assedn be bonds or equities (A & K 1987, p.16).
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Table 1 Simulation of the secular equilibrium afeoclassical stationary economy with a FF scheme

Per-cap.
Period Workers Retirees CapitalPer capita Per capitaWwage Interest consumption Net
stock capital income rate rate  workerstirees saving
1 100 100 598.7 5.987 17106 11.9790.857 5987 11.119 O
2 100 \100 598.7 5.987 17106 11.979.857 5987 11.119 O
Secular 100 100 598.7 5.987 17106 11.979.857 5987 11.119 O

equilibrium

Source Auerbach and Kotlikoff (1995)

Orthodox economists explain the past investmenisibets that gave rise to the existing
capital stock in terms of marginalist principlescarding to which gross investment depends on
saving. When dealing witan FF scheme, conventional economists have two modetsnd. On
the saving supply-side the reference model is Ma@igs life-cycle theory (Modigliani, 1986),
which is an elaboration of Keynes’s ‘foresight’ iwetof saving decisions (Keynes, 1936, p. 107).
On the saving demand-side, the reference poinha@sniarginalist causal relationship between
savings and investment found, for instance, by Bdl©#956) in the conventional neoclassical
growth model.

The capital stock, heterogeneous in nature, musburse be measured according to some
homogeneous standard. According to the margingtiptoach, all physical capital goods have the
same economic origin, which lies precisely in thensumption goods whose enjoyment

individuals decide to postpone to the future. Asggaani effectively sums up:

Beneath the variety and, at times, the vaguene#iseoindications given in this respect by
the marginalist theorists, there lies a common.idéa capital goods, and hence the quantity

of capital they represent, result from investmsirtce investment is seen as the demand for
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savings, ‘capital’ emerges as something which imdgeneous with saving. Its natural unit

is therefore the same as we would use for saviagsome composite unit of consumption
goods capable of measuring the subjective satisfectfrom which (according to these

theorists) consumers abstain when they save. ‘@lagius appears as past savings, which
are, so to speak, ‘incorporated’ in the capitaldgaxisting at a given instant of time. As a
result of the productive consumption of those gotlilsse past savings will periodically re-

emerge in a ‘free’ form and can be re-incorporatectapital goods of the same or of

different kinds; alternatively, they can be turdmatk into consumption. (Garegnani, 1983,
p. 33)

This is the fundamental logic underlyigr schemes. By selling the assets they possess to
the fully employed young, the old (also previousijly employed) are able to recover the
consumption goods ‘crystallized’ in the capitalcktowhile the constancy of this ‘consumption
fund’ is assured by the renewed abstention fronsemption of the present workehs.a stationary
economy, the dissaving of the retirees is precis&yched by the saving of the workers so that the
amount of consumption goods ‘incorporated’ in tlapital stock remains constant. Should the
number of ‘young’ workers fall and the old genesais dissaving not be matched by the young’s
saving, then part of the past savings ‘can be tutreck into consumption’ instead of being ‘re-
incorporated in capital goods’. This reasoning es the key to the neoclassical solvency thesis.

The reasoning suggests that a succes$fukeform has three possible advantages:

(@ By increasing theumberof savers and the per capita level of savingeipfito solve

the old-age problem for a larger number of indialdu

(b) By increasing the saving supply and the capitatls it raises the present per capita
capital endowment, preparing the economy to detll thie allegedly pending demographic

shocks, as shown below. It is important to note, teteris paribusthe rise in the capital—
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labour coefficient takes place only in the takepifase of the PFs, that is, when there are
net saving decisions in the econor@nce a new regime is established with a stationary
population or there is a steadily growing econotimg saving decisions of workers are
matched, on average, by the dissaving decisiortheobld, in the relay race described in

which the stock of capital assets held byRis is the baton.

(©) In case of a demographic shock, the real natfirthe financial reserves assure the
‘solvency’ of the scheme. This makes clear why laeste based on the accumulation of

government bonds cannot be described as Fully Funde

Let us now elaborate this last point.

4. The Neoclassical Argument on the Robustness afl &F Scheme vis-a-vis a Demographic
Shock

According to the dominant view, pending demograifianges pose a challengeP®&YG This is
seen as an ‘intergenerational conflict’, in sodarthe number of retirees is growing more quickly
than the working-age population that will suppohern. A frequently heard criticism of
capitalization reform is that, at the end of thg,da fully operating=F scheme, as described in
Section 1, works in a way that is not dissimilarthat of aPAYG scheme, that is, through a
transfer of mandatory contributions from the actiwvehe retired generation. This is the position
held by non-orthodox economists such as Eatweld320Sawyer (2003), Baker & Kar (2003),
Cadarso & Febrero (2006, section |.2.£.:|I)NO leading Sraffian economists, for instance,ehav

written:

® Some Keynesian (e.g. Eisner, 1998) and welfareaocsts are of a similar opinion (e.g. Barr 2000,
Pizzuti 1995).
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In the political discussion on pension reforms .e thct is often overlooked that, whatever
pension system is in place, the substance of tlestigu consists of the transfer of part of
current real income from those who have produceal the old.... Depending on the ruling

scheme (private or public, fully-funded BAYG defined benefit or defined contribution)

the financial mechanism will change according toiclwhsuch transfer is operated. ...

However, given aggregate pension obligations aridubuthe chosen transfer method is by
no means relevant to the real sustainability anccimange in this method ... is able to
enhance it. (De Vivo & Pivetti, 2004, my translatjo

Earlier we referred to this stance as the ‘equivadehypothesis’. If this argument were valid,
conventional economists could not argue that~&nscheme protects the pension system from
exogenous demographic shocks, andFarreform would prove useless, at least from thisipof
view. If it is not, the critique o F reforms should point in other directions.

Let us proceed as follows. We shall first consaerexample that shows how an economy,

supposedly working on neoclassical principles amavhich the old possess the capital stock

through PFs, adjusts to a demographic sh8cWe shall then examine two objections to the

solvency hypothesis.

® In this paper we shall focus on one demographieidpment, lower fertility, that for the sake ofeth
argument, we assume without much discussion asinigagh a higher economic dependency ratio,
retirees/workers. The other demographic developrigimcreasing longevity (for the full discussioees
Cesaratto, 2005, pp.114-117, and Cadarso & Feb2&@f, section 1.2.3.b). In the short run enharlded
expectancy may be dealt with by a reduction inghpuities that retirees receive from the pensiom$u
This would follow a policy by the funds of spreaglithe selling of the retirees’ equities over longare
spans so as to distribute the proceeds over tlire dif¢e of the pensioners. As a result, initialtire retirees’
consumption will fall. This implies that there amet savings in the economy since the dissavinghef t
retirees falls below the saving supplied by thekes. In practice, at the beginning, the young wdird a
lower amount of ‘existing’ assets offered on therkef so that part of their saving supply would be
translated, according to the neoclassical prinsiglgo net capital accumulation. Alternativelycaing to
conventional theory, an increased retirement agepcavent the need for an initial reduction of &mauity.

In this case, the supply of both labour and capitallld increase. Since workers retire later, tHeola
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5. Demographic Shock
We assume that a demographic shock, a changetiiityfenegatively affects employment. It must
be emphasized that this is a conventional way @tgeding that is adopted here for the sake of the
argument. In this hypothesis, the mainstream viéwhe advantages of afF scheme are aptly
summarized by Ceprini & Modigliani (1998, p. 282y imnanslation): ‘should population begin to
decline, determining an unfavourable ratio betweetirees and workers, the system will not
become insolvent because pensions would be paidgeliing part of the financial reserves
accumulated by the fund’.

Let us spell out the economic mechanisms on whith drgument is based. In order to

identify these mechanisms, consider again the ncalezxample of Table 1. In this economy the
capital stock is possessed by the retirees thrtheAFs. Taking inspiration from another example
presented by A & K (1995, p. 101), concerning tfieats of an epidemic, suppose a baby bust in
which the retirement of the baby-boom generati@avés the economy with a lower number of

workers.

supply increases; while in the additional workingags they don’t have to sell their assets to sughagir
retirement consumption. In the new secular equilibrboth labour and the capital stock rise. If wayek
save also in the additional period of work, theficapital stock would, of course, be even larger.

" See also these passages from a World Bank discupsiper: ‘An alternative approach to secure future
pensions consists in covering the decline in lapatich lies at the root of the problem, throughirarease

in capital available for funding pension income.eThigher stock of assets for pension funding, held
domestically or abroad, would have two benefictats for the pension system: overall pension iineo
would rise, generating scope to reduce pensions fray-as-you-go systemis addition, the accumulated
assets could be depleted to some extent when tagerts retire.The effectiveness of this approach to
pension reform hinges on the increase in the stdakssets underlying the pension system. This asere
generally requires higher domestic saving’'. Thigoré goes on to note that the same function cabeot
absolved by a stock of government bonds: ‘ConVgrsethe additional private savings serve mertly
finance government deficit, aggregate saving wiit rise and there will be no augmentation of theets

stock to finance future pension needs’ (Rothefl.eR@03, pp. 8-9; emphasis added).
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For the sake of the argument, assume that the egoribe of the capital stock is equal to
that of the activity (and retirement) of workersatt is that at the end of each period the capital
stock recovers itfiquid form. The assumption of a corn economy turns naadically useful.

As seen in the long run equilibrium of Table 1tte end of each period tiiFs sell the capital
assets possessed by the retirees to the youngeragjen, so that the former can fully finance their
consumption and the capital stock does not chamge period to period. In our corn economy we
may presume that the financial assets held byetrees are constituted by bonds of the same one-
period duration of the physical capital.

In the example shown in Table 2, it is supposet dhaaby bust reduces by one-tenth the

young population so that in period 1 the numbemwofkers becomes doAt the beginning of
period 1 the firms intend to hire the new generatibworkers that, however, is now smaller. As a
result, on the one hand, in the labour market thalibrium real wage tends to increase and, given
the supply of labour and capital (respectively,v@@rkers and 598.7 units of capital), becomes
equal to 12.36 units. On the other hand, the neuitalalabour ratio is higher (6.653 against the
pre-baby bust value of 5.987) since the abundahtteea@apital supply (that theFs have received
from workers at the end of period 0) at the iniki§5.987) induces a fall of the interest rate ared th
adoption of a more capital-intensive technique stimm up, as a result of the new relative scarcity

of factors (labour is now scarcer relative to capitthere are new long-period levels of the real

wage, which is higher, and of the interest rateacivis lower.

® For the sake of simplicity, in this example, andhe subsequent, we shall assume that the prépeasi
save remains constant in spite of the changes megun the wage and interest rate. This is a ktniin that
further research should overcome. It can be reddpressumed that this would not change the main
conclusions reached in this preliminary exploration

® We adopt here the traditional distinction betwémmg-period and secular positions (Marshall, 1920,

315). In a neoclassical context, a long-period ldmuum is that determined for a given factor sypph
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Table 2 - Simulation of the adjustment to a balst bua neoclassical stationary economy with a FF
scheme

Per-cap.
Period Workers. K Per-cap Total (net) Wage Interest consumption Net
stock K income rate rate Workers retireesving

Pre-baby bust
secular
equilibrium 100 598.74 5.987 1710.69 11.97 0.857 5.99 11.12  0.00

Baby bust
(-10%)

0 90 598.74 6.653 1589.06 12.36  0.796 6.18 10.75 -42.57
1 90 556.17 6.180 1554.29 12.09 0.838 6.04 11.36 -12.17
2 90 544.00 6.044 1544.01 12.01 0.851 6.00 11.19 -3.60
3 90 540.40 6.004 1540.94 1199 0.855 5.99 11.14 -1.08
4 90 539.33 5.993 1540.02 11.98 0.857 5.99 11.13 -0.32
5 90 539.01 5.989 1539.74 1198 0.857 5.99 11.12  -0.10
6 90 538.91 5.988 1539.66 11.98 0.857 5.99 11.12 -0.03
7 90 538.88 5.988 1539.63 11.97 0.857 5.99 11.12 -0.01
8 90 538.87 5.987 1539.63 11.97 0.857 5.99 11.12 0

New secular 90 538.87 5.987 1539.62 11.97 0.857 5.99 11.12 0
equilibrium

Source Auerbach and Kotlikoff
(1995)

secular equilibrium is characterized by the secatarvery long-run change in factor supply. In thxample
presented in Table 2, each period (each row) caaksn as a long-period equilibrium defined foregivor
slowly changing endowments of capital and laboartHe example we have a sequence of long-period
positions as a consequence of the change in thealksiock that, however, may be said to change/lglo
considering the generation-long length of our ‘pdsi. The secular position is reached when thetaapi

stock has attained its secular (here stationawgl.le
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At the end of period 1, th®Fs have recovered the capital (598.7 units) lenthat
beginning of the period, on behalf of the retirdeghe corporations — capital whiel hypothesis
has returned to liquid form — and can return ithie retirees who consume it and die. Eventually,
the old generation’s per capita consumption is Aq&qual to 5.987 units of capital plus the
returns on the investment), which is less thaméngdre-baby bust age (11.12) because of the fall in
the marginal productivity of capital. However, thessibility of reconverting all the real reserves
into consumption goods has impeded an even grigditer

Also at the end of the period 1, the wage bill K14.3 (that is 12.36 x 90), and the
workers’ saving supply, at the given marginal propgy to savea = 0.5 is equal to 556.17.
Although the wage rate is now higher (since labdtas become scarcer), the saving supply is now
lower than in the pre-baby bust period becausentimaber of workers and the gross national
product are lower. ThBFs are now able to collect only 556.17 units from tlew generation, so
that the capital stock at the beginning of period 22.57 units, lower than in period 1. In other
words, at the end of period 1 the dissaving ofrétieees (598.7) isot matched by an equal saving
supply from workers, so that the amount of consummpgoods embodied in the capital stock
cannot stay constant (as in the stationary econaimyable 1). This part of the capital stock has
been reconverted, so to speak, into consumptiodgydWith reference to our hypothesis according
to which all the capital stock regains its ‘liquitirm at the end of each period, part of it is not
reproduced and consumption goods are producedathsibBreplacement capital goods. Observe
indeed that in period 1 total consumption is 1631(#Bat is the retirees’ consumption, which is
10.75 x 100, plus the workers’ consumption, whish6i18 x 90), higher than the currert
product, which is 1589.06. The difference, equal2db7, corresponds precisely to that part of the
grossproduct that is diverted from the production gileeement capital goods to the production

of consumption goods. The new relative scarcitgagital, due to the lower saving supply from
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the diminished number of young workers, in peripdr®d in those immediately following, induces
a rise in the interest rate and the adoption of &zgital-intensive techniques. In period 3 and in
the following periods, the saving supply from theugiger generations continues to be insufficient
to preserve the capital stock, so that it continieeshrink. The secular stationary equilibrium is
progressively restored— characterised by a lowsvigclevel, but with the same value of, r
andk.
Yet, in a more realistic setting in which the cap#tock only partially recover its liquid
form the retirees are not able to realize the entalue of the capital stock they possess (598.7),
since the saving supplied by the young generatootod low (556.17). We may nonetheless
conceive of that, in principle, they are still abderecover the missing 42.57 units by eating up pa
of the capital stock within the limits in which arcesponding part of the capital stock has regained
its liquid form, seemingly by using the liquiditlyat would normally be put aside as depreciation.
Note that in this process of adaptation of the eapnto the baby bust, two mechanisms
are at work:
(i) the variability of techniques according to neassical principles allows any capital
supply to be absorbed by the economy. In the exantpk capital stock first becomes
abundant with respect to the diminished set of wland is offered at a lower interest
rate, so that the per capita capital endowment ¢oeaniby rises. Later it becomes relatively
scarcer and the interest rate tends to rise.
(i) in the example the retirees never suffer losaethéir ‘capital account’: should the
saving supply from the new generations be inswfitito buy the capital assets
accumulated when young, they have, so to spealgppertunity of eating up the capital
stock which is not bought by the new generation.s@en in Table 2, as a result of the

change in the relative scarcity of productive fest@lthough the real wage is now higher,
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gross savings made by the workers out of their wageahe given marginal propensity to
save may well be insufficient to absorb the exgtiapital assets offered by the retirees.
However, according to the theory under examinattbe, retirees may consume part of
their savings ‘crystallized’ in the capital stockavigs that, so to speak, recover their
original nature as consumption goods—so that thgplguof capital assets tends to
correspond to the saving decisions of the workigrghis way the retirees realize their
target consumption, partly by selling their capaabkets to the new generation, and partly
by ‘consuming’ the capital stock (that is by consuwgnthe depreciation fund%S.In both
cases the retirees are disinvesting their savimgisonly in the second case is there a real
disinvestment from the point of view of the comntynin the first case there is only a

change in the pattern of ownership of the capiakts; in the second, depreciation funds

. 11
are used for consumption and not for replacement.

9 The rise of the capital-labour ratio determindaliin the marginal product of capital below itscsilar
level. For this reason, at the beginning of thendition, retirees may suffer a fall in their permita
consumption.

™ The relative importance of the two mechanisms dépeon the factors’ elasticity of substitutios)
which measures the variation in the relative quartf factors used in productioiKAN) with respect to a
change in their relative price/\{). With a Cobb—Douglas production function, ashia examplegs = 1; this
implies that the shares of net output that go boua and capital do not vary when factor supply prides
change. Wheres = 0, there is no scope for factor substitutiorgt tts, the production function has fixed
coefficients; in this case all the adjustments nnalst on processii). Whenes < 1, there is a relatively low
substitutability betweel andK and the wage rate rises more than proportionalltheé fall in the labour
supply. In this case the output share that godabiour would rise and, in A & K’s example, in pati@ the
supply of saving out of wages, given the propensitgave, would fall less than in the Cobb—Douglase,

and the adjustment relies less heavily on mechaiym
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Over many long-period equilibria this sequencewangs determines a progressive contraction of
the capital stock and, given the labour supplyg alsthe per capita capital endowment, so that the
initial magnitudes relative to secular stationaguigbrium are eventually restored. Neoclassical

economists can thus conclude that an initial swefaeBF reform—one that is successful in raising

the saving rate—would prepare the economy for aodgaphic shock® On this basis Richard
Musgrave (1981, p. 98) could refute the criticidratf in the end, aRF and aPAYGprogramme

would suffer from the same problems:

Various objections have been raised against therwedFF] approach, some more justified
than others. The reserve approach, it has beeredrgs a fiction. Once the system is
underway, the withdrawal by the older generatiomes to be matched by contributions
from the younger. This being the case, the sysiemlg involves a transfer from the latter

to the former, reducing it to a pay-as-you-go appho This conclusion is incorrect because
it overlooks the fact that the reserve accumulatibthe first generation has added to the

capital stock, so that its withdrawal will not reguthe level of income enjoyed by the next

Two groups of arguments can be envisaged agamstabclassical adjustment mechanism.

The first is related to the difficulties surroungiprocesses)(and (i) and concerns capital theory.

2 In this Section we examined the case of a oneledfine of a given working population. If we coresid
instead a decline in the rate of growth of the labfmrce, the standard neoclassical model of ecamom
growth suggests that this leadsteris paribusto a higher per capita capital endowment andniresavhich
has been dubbed the ‘capital intensity effect’ (&hahorf & Sheiner, 2000, p. 60). While in a statigna
economy struck by a baby bust the capital-labotio réses only temporarily, to return later to gscular
level, if we face a persistent fall in the rate grbwth of the labour force—which may even become
negative—then the rise will be persistent. Alsahiis case, the failure to replace part of the ehgitock
allows the old to reconvert the unreplaced camtadds into consumption goods, which makes up fer th
failure to sell part of the capital assets to tteadily declining number of young. As Samuelson/g, 9.
533) put it: ‘a declining population would yield dghier per capita income as people can live off the
“narrowing” of capital’. As Samuelson notes, thasfest feasible decline’ is given by the rate of

replacement, which constitutes ‘the maximum ratetath capital can be milked’ (ibid., p. 534).
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The second is the idea that, were the economy loleTAaendowed with RAYGscheme, the final
outcome would not have fundamentally changed. $hiond objection is an elaboration of the

equivalence hypothesis.

6. Objections Related to Capital Theory

Beginning with the first objection, a puzzling aspeof the adjustment process concerns
mechanism i() whereby the economy contracts the capital stautt preserves the retirees’
consumption.

(a) To begin with, the transformation of the cdpsiiock back to consumption goods may only
take place by declining to replace part of the tehgoods that have worn out in the course of
time. Disinvestment is therefore only possibletfaat part of the capital stock that in each period,
to use Wicksell's expression, becomes ‘free’ anahis capacity, susceptible to be reinvested in
the same or other capital goods, or ‘turned battk @onsumption’ (see Garegnani, 1983, pp. 33,
43-44) by using the corresponding depreciation guhdthe example of table 2, we assumed that
100 per cent of the capital stock reverts to ligiodm at the end of each period. Even if the
replacement rate in the first period were only get cent (the result of 42.5iivided by598.7)}3

the irreversibility of investment in fixed capitalould not have posed an obstacle, since the
corporations could return enough liquidity, takesni the depreciation funds, to tR&s and write

off 7.1 per cent of the capital stock. They willtrarder 42.57 of replacement capital goods,
demand which is replaced by a corresponding refieler of consumption good.

What works smoothly in theory, however, may notassarily work in practice. This seems at the

root of the sometimes-heard apprehension thatdiieement of the baby-boom generation will

13 A replacement rate of 7.1 per cent is not pariidylhigh, especially since we consider ‘periods36 or

40 years.
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spawn a stock market slump. This scenario has bedorawn as the peril of an ‘asset market
meltdown’ (Poterba, 1997).

Mainstream economists suggest that this bleak petise might be mitigated by
encouraging foreign investment in southern coustrieh in labour and poor in capital, and hence
a natural outlet for pension savings. Howeverhadase of foreign investment, no less than in the
domestic case, the idea that domestic saving nmay &h automaticdebouchen investment in
southern countries depends on the neoclassicahgdauavestment relationship, which the
Keynesian and Sraffian critiques have shown aseith\{Dalziel & Harcourt, 1997; Cesaratto,

pp.212-220, Chapter 6; 2006b).

(b) Note also that the possibility of changing theygibal shape of the capital stock, that
necessarily follows the changes in the capital-daboatio according to the neoclassical
mechanisms described in),(also implies that part of the capital stock acle period becomes

‘free’ and can, therefore, assume the differertinezal shape relative to the new technique.

(c) Finally, as pointed out by Garegnani (1983, p). dd the basis of an observation by
Wicksell (1934, 1l, pp. 192-3), the use of ‘free’ ‘bquid’ capital to demand consumption goods
instead of capital goods, contemplated by the cdlsesand €), must be anticipated by the
producers of both kinds of commodities who mustveonthe resources released from use in the

capital goods sector to the production of additi@easumption goods.

“ Two OECD economists have, for instance, arguetd Tee large cohort of ‘baby-boomers’ is curreritly

its high-earning-saving years, swelling total pté&vaavings. As this cohort moves into retiremerthaearly
decades of the twenty-first century, it will stéstrun down savings and will be replaced by sigaifitly
smaller cohorts. It is generally, though not unsadlly expected that private savings will tend g faossibly
steeply. The effects of policies that would tendinorease private savingseteris paribus need to be
assessed against this backdrop of a possibly sadtalecline when ageing gets under way. (Kohl &
O’Brien, 1998, p. 9).
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With regard to mechanisni) (it can be observed that this side of the adjastmelies on

the neoclassical factor substitution mechanismsreldyea change in the relative scarcity of any
pair of productive factors induces a change inrtheliative price and hence a change in their
relative use. The capital controversy made cleat, thutside the fanciful hypothesis of a corn
economy, the direction of factor substitution ig necessarily that predicted by the conventional
theory. In short, looking at the supply side oftémanarkets, the capital stock is a heterogeneous
collection of capital goods that can be added Up mnvalue terms. But to calculate the price of
the capital goods we must know the distributionnabme. Therefore, conventional economics is
in a vicious circle: to determine income distriloutiit must know prices (to assign a value to the
capital endowment), but it cannot calculate prieghout knowing the distribution. It is true that

in a stationary economy such that reported in talilee value ofK, (and ofk,) can be determined

without knowing distribution by just imposing therdition of a constant capital-labour ratio.
However, thisad hocsolution could hardly ‘be defended as a basigHergeneral theory of value
and distribution’ (Garegnani, 1983, p.138). Morapvehas been shown (Sraffa, 1960) that, in a
multi-commodity world when distribution changes—#adoes in the example of Table 2 when in
period 1 the labour supply falls—thalue of the capital stock in terms of the numeraire may
change in either direction, even if its physicash does not. Hence it is not legitimate to keep
this value constant as A & K do from the pre- balgt period to the next. In addition, looking at
the demand side, when distribution changes, therfatemand schedules do not have the shape
predicted by neoclassical theory. A fall in theenatst rate might be followed by the adoption of

less (and not more) capital-intensive techniquéss implies that, were the interest rate to félé t

®In each period the per-capita capital rakiQ, is equal to the worker's saving supply of the préog
period, that isk,,;, =Sw, where s is the marginal propensity to save. Substitutiigwith the marginal
product of labour, we getk,, =s@-B)Ak?. By imposing k =k =k,, we obtain
k =[s@-B) A" (A &K 1995, pp.89 and 94)
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entrepreneurs would demand an amount of capitalgedn value terms — which is lower and not
higher, as predicted by mainstream theory (seedsare, 1970).

It can therefore be concluded that the adjustmetiteoeconomy to the demographic shock
actually takes place smoothly only under hypotlatiad restrictive conditions. The adaptation of
the capital stock encounters difficulties concegnits lack of malleability in the short run.
Wicksell did not regard these difficulties as fundantal with respect to the change of the physical
composition of capital for a given change in incodistribution: ‘this process presupposes an
adaptability and a degree of foresight in the ranigation of production which is far from existing
in reality, though this is as a rule of secondampartance in comparison with the main
phenomenon’ (1934, I, p. 193). With regard to s#eseond side of the adjustment — the process
whereby part of the gross saving, within the linmtsvhich the physical capital recovers its liquid
form, is returned to th@®Fs and to the old generation— we conclude that Hsessment of its
plausibility is an empirical question, and therefalifficult to appraise in theoretical terms. More
decisive looks therefore the capital theory crigéigwhich shows that the neoclassical prediction

concerning the first side of the adjustment procedswed.

7. The Equivalence Hypothesis

To appreciate the second objection mentioned aeticeof Section 4, th&F need not generate
better outcomes thaRAYG in response to a demographic shock, we shall manibattle of
examples’ between a supporter of the equivalengmthgsis (EH) and one of the solvency
hypothesis (SH). The EH strikes first by arguingttm an economy witlPAYGa demographic
shock creates, for a givek, an excess capital supply; this extra capital ttem be used to fix
PAYGs finances. Consider Table 3, a modified versiérnrable 2, in which the capital stock

belongs to the capitalist class and the retireegv&iout of aPAYGscheme with a contribution
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rate of 0.5. For the sake of simplicity we assurnat tcapitalists consume all their interest
revenues. In period 1 there is a demographic shedhown in Table 2. Suppose that at the end of
the preceding period the government, alerted byodgaphers to the forthcoming fertility drop
and to the consequent fall in tRAY Gcontribution flow, taxes the capitalist in orderfill the gap

and pay the same individual pension as before. Sawauld be equal to the pension benefit
multiplied bythe drop in the number of workers, that is, 5.980x= 59.9. Suppose that the
capitalists use their depreciation funds (thathisir gross saving) to pay the new taxes. Thi®acti
results in a crowding out of 59.9 units of the talpstock. Already in period 1 the economy is
again in its secular equilibrium, with the same papita capital endowment as the pre-shock
equilibrium, also equal to that of Table 2. Thedasion could be drawn that, although in the two
cases the pension schemes are different—and cagbgualso the pension benefits, since in
Table 2 the retirees and not the ‘capitalists’ pessthe capital stock and receive interest
payments—the final outcome of the demographic stoocthe macroeconomic magnitudes, on the
capital-labour ratio in particular, is the samegspective of the different pension schemes. The
equivalence hypothesis would thus be demonstratend eonceding, for the sake of the argument,
a neoclassical context, the most favourable to sth@nadvantages of éF scheme. Accordingly,
the standard argument that the adoption ofarscheme would better prepare the economy for a
demographic shock, avoiding the negative effectghencapital stock of having to support the
retirees viglPAYG would not be correct. In both Tables 2 and 3ddgital stock falls by the same

amount.
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Table 3 Simulation of the adjustment to a baby buatneoclassical stationary economy with a PAYi&este
Government intervention after the demographic shock

Period Wrkrs Retirees K
stock K

Pre-baby bust
secular
equilibrium 100 100

Baby bust
(-10%)
1 90 100
2 90 90
New secular 90 90
equilibrium

598.7 5.987

538.9 5.987

538.9 5.987

538.9 5.987

1710.7

1539.6

1539.6

1539.6

Per-cap Total (net) Wagédnterest
income

rate rate

11.97 0.857

11.97 0.857

11.97 0.857

11.97 0.857

Payg's

Aggr. consump* Net

transfergaptlists wrkrs retirees saving

598.7

538.9

538.9

538.9

513.2

461.9

461.9

461.9

598.7 598.7 0
5.99 5.99

538.9 479.0 -59.87

5.39 4.79
538.9 538.9 0
599 599

538.9 538.9 0
599 5.99

Notes *per-capita values in italics.

The SH would strike back arguing that had not iérbéor the necessity of wasting the

‘excess capital’ to fidPAYGs budget, the economy would have been able tokigand y). A

neoclassical economist would thus offer the examplEable 4, in which the government does not

intervene to sustain pensions in period 1 (theyadieved to drop in line with the contribution

flow).16 In this case the capital stock does not fall darise in the capital-labour ratio permits a

rise in per capita output, wages and, from periech2n the ratio between retirees and workers has

again stabilized, even of pension benefits. Sontdalassical economist concludes that had it not

been not for the necessity to fill tHRAYG gap in the presence of a fertility drop and the

consequent crowding out of part of the capital lstdbhe capital-labour coefficient would have

been higher. The EH’s counter-objection would then that should the government fail to

intervene, the likely effect would be a declinelinng conditions for the old. The neoclassical

The corresponding table 3.5 in Cesaratto (20@ppnted three wrong values in the colunfAYG

transfers’.
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economist would in turn reply that this unfortunaeent could easily been avoided had the
economy carried out aRF reform well before the shock (Akerlof, 1990 adves @ similar

argument)l.7

Table 4 Simulation of the adjustment to a baby uatneoclassical stationary economy with a PAYl&ste.
No government intervention after the demographackh

Period Wrkrs Retirees K Per-cap Total (net) Wagdnterest Payg's Aggr consumption* Net
stock K income rate rate  transfergapitalists Wrkrs retirees saving
Pre-baby bust
secular
equilibrium 100 100 598.7 5.987 1710.7  11.97 0.857 598.7 513.2 598.7 598.7 0
5.99 5.99
Baby bust
(-10%)
1 90 100 598.7 6.653 1589.1  12.36 0.796 556.2 476.7 556.2  556.2 0
6.18 5.56
2 90 90 598.7 6.653 1589.1  12.36 0.796 556.2 476.7 556.2  556.2 0
6.18 6.18
New secular 90 90 598.7 6.653 1589.1  12.36 0.796 556.2 476.7 556.2  556.2 0
equilibrium 6.18 6.18

Notes* per-capita values in italics.

The SH’s advocate would, in this regard, show t&hlleat starts with a secular equilibrium
similar to Table 3; that is, the capitalists havaership of the capital goods and there RAaYG
scheme in place. In period 1, in anticipation dfifa demographic shocks, there iskinreform
that successfully leads workers to raise their matgpropensity to save from 0 to 0.05. Net
saving in period 1 is 59.9 units of account. Framiqu 2 the old integrate their retirement income
with the revenues from the nelsF scheme, and we assume that the government takes th

opportunity to reduc®AYG contribution rate froma = 0.5 toa = 0.464. In period 4 a new

" The tenacious EH'’s defender would argue thdtefdreation of &F scheme was based on a cut in the
private or social transfers to the old, then thelide in their living standard is just anticipat@dto previous
generations. We may however assume that the extiagsneeded to launch the FF scheme comes from a
cut in consumption of wealthy-enough young.
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secular state is reached in which the per capipitataendowment and per capita income are
greater. In this new secular path, the wage rateiser, although workers’ per capita consumption
is the same as before due to the higher margimgdemsity to save partially compensated by the
lower PAYG contribution rate. The per capita income/consuomptiatio of the retirees has

increased because of the new income deriving fracapital goods they possess.

Table 5 Simulation of the adjustment to a baby buatstationary economy with an FF reform

Per-cap
Wrkrs K K Total (net) Wagelnterest Payg's Aggr consumption  Net
Period stock total owned income rate rate transfers  Capitali$tskrs Retirees saving
by wrkrs
Pre FF-reform 100 598.74 5.99 0 1710.7  11.97 0.857 598.7 513.2 598.7  598.7 0
secular
equilibrium @ =0.5) 5.99 5.99
1 (FFrefor!) 100 598.74 599 0 1710.7  11.97 0.857 598.7 513.2 538.9  598.7 59.9
5.39 5.99
2° 100 658.61 6.59 0.60 1760.3  12.32 0.802 571.7 480.1 598.9 679.6 1.7
© = 0.464) 5.99 6.80
3 100 660.35 6.6 0.62 1761.7  12.330.8 572.2 479.2 599.3 683.1 0.05
5.99 6.83
4 100 6604 6.6 0.62 1761.7 12.330.8 572.2 479.2 599.3 683.2 0
5.99 6.83
5 100 6604 6.6 0.62 1761.7 12.330.8 572.2 479.2 599.3 683.2 0
6 (Baby-bust) 90 660.4 7.34 0.62 1636.5 12.73 0.743 531.5 445.1 556.7  639.0 -4.4
6.19 6.39
7 90 656.02 7.29 0.64 1633.2  12.70 0.747 530.5 447.2 555.6  630.5 -0.1
6.17 7.01
8 90 655.9 7.29 0.64 1633.1  12.70 0.747 530.4 447.2 555.6  630.3 0
6.17 7.00
9 90 655.9 7.29 0.64 1633.1  12.70 0.747 530.4 447.2 555.6  630.3 0
6.17 7.00
10 90 655.9 7.29 0.64 1633.1  12.70 0.747 530.4 447.2 555.6  630.3 0
New secular
equilibrium 90 655.9 7.29 0.64 1633.1  12.70 0.747 530.4 447.2 555.6  630.3 0
6.17 7.00
Notes:

& per-capita values in italics.
® The marginal propensity to save of workers risemf0 to 0.05.

°PAYG's contribution raten( falls from 0.5 to 0.464.
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In period 6 the labour force falls by 10 per céite mechanics of the adjustment is similar

to that of Table 2° We note that in period 6 the per capita consumptibthe old falls because
both thePAYGcontribution flow and the interest rate have dexghpComparing this situation with
that of Table 3 in which no reform anticipated tteamographic shock, the government does not
feel obliged to intervene since the per capita aongion of the old is still higher than its pre-
reform level in spite of the shock. True, in pesddland 7 the retirees ‘eat up’ part of the capital
stock they own, but this does not impede a ridberper capita capital endowment, as happened in
Table 4.

Summing up, suppose that we take a ‘neoclassicalh@ny with given initial general
equilibrium data, and compare two options, reforma-reform. In the former case &k scheme
Is successfully adopted that, say, complementsxetirey PAYG This reformed economy will
make the transition to a new secular path with ghdn per capita capital endowment. After a
demographic shock, the reformed economy is ablk tmpreserve the level of pensions and to
raise the per capita capital endowment again (aslobe 5), while the unreformed economy can do
so only by allowing post-shock pensions to fall {asTable 4) by avoiding a government
intervention to suppoAYG (as it did in Table 3). Therefore, the second dipe that, given a
neoclassical framework, whatever the scheme adofitedfinal outcome is the same, is

disconfirmed.

18 Comparing Tables 2 and 5 a difference can be nantethe former the post-shock secular valuek d$
equal to the pre-shock value, whereas in the ldterpost-shock secular value lofs higher. This is so
because in the former example the capital skock entirely owned by the retirees and contractshe long
run, by the same amount of the gross saving rgteesged by the reduced labour force (that is bpelO
cent). In the second example only a portiorKok owned by the retirees and undergoes this ocdiidrg
while the remaining part is possessed by a caglitaliass that, under our simplifying hypothesigpdu it in

a fixed amount.
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As mentioned above, these examples are merelyaitinkc since the numerical results
depend on the assumptions and simplifications n@departicular the adoption of a Cobb-
Douglas production function, and the assumptiont tthee propensity to save is constant
irrespective of changes if the wage and interestsja but they provide the flavour of the
neoclassical argument in favour BF reforms. We now see that the neoclassical claim of
robustness foFF schemes is flawed because, oncd-Brscheme associated with a higlkenas
been created, the adjustment process depemjison a degree of capital malleability and
coordination that is probably lacking in the reabeomy and If) on the direction of factors’
substitution mechanism as predicted by neoclasgieaky that has been proved false. In addition,
it cannot be taken for granted that BR reform leads to a higher saving supply: mandatory
savings to arFF scheme may just displace existing savings (seeEschtruth & Triest, 2005).
Moreover, in the light of Keynes’s paradox of thriéinforced by the capital critique, there are no
analytical reasons why d&F reform, if accompanied by a higher saving supphguld lead to a
higherk, that is to the creation of those individueal reserves that, according to Modigliani and
Musgrave, should shelter workers from a demograghick (Cesaratto, 2005, Chapter 4; 2006a).
Note that the capital critique bites both in tbeeation phase of aFF scheme and in its
retrenchmenphase as it were, once faced by a demographi&shoc

We conclude that the critique of the mainstreanwvie much more complicated than
suggested by the equivalence hypothesis. Ces#Pa®5, Appendix 3.2) develops the criticism of
the equivalence hypothesis showing the artificislusnptions that have to be made to pretend that
an economy can indifferently adoptFk or a PAYG scheme. Next section will develop the

argument by considering John Eatwell’s contributothe debate.

8. On a Misleading Equation proposed by Eatwell
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In a recent contribution to the pension reform deld@hn Eatwell (2003) starts from the following

equation (our symbols):
bR=(s+t)yN (1)

whereb is the average per capita pensiBris the number of pensionessandt are, respectively
the average saving and tax rates, ymsl net output per head. The left-hand side wohllsthe
pension bill corresponding to the amount of outpohsumed by the pensioners (supposing that
they do not save), and the right-hand side the thvay obtain their revenue: ‘savings and taxes are
the means of extracting from the working populatibe goods and services which the pensioners
require’ (2003, p. 4). Presumably, according toaedlf the saving flow represents tR€ pensions

and tax-based transfdPe\Y Gpensions.

Equation (1) can be written as
R y
— =(s+t)=+ 2
N (s+t) b (2)

The pension problem, Eatwell notes, arises fronsiag ratio on the left-hand side, that is from a
‘pensioner population’ which ‘is growing more ralyidhen the workforce’ (ibid, p.5). This may of

course be compensated by a falling pension chiegoeby robust productivity growth that leads to
higher y  For given values db andy, a higheR/Nratio must be compensated by greater ‘overall

transfers’; that is, compensation requires tkat {) be higher. In Eatwell’'s view, it doesn’t matter
whether the ‘overall transfers’ rise because ohbirgaxation, through BAYGscheme, or because

of higher savings, if &F scheme is adopted, or from both causes:

 Eatwell neglects to mention that productivity gtbws a solution to ageing only in so far as inist
transmitted to pension benefits (toin equation 2). He does note, correctly, thatitieeease in the retired
population may be compensated by a growing laborwref—so to keep at bay the rise of the t&N in

equation 2..
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In aPAYGscheme current taxes are being used to pay cyressions. In a FF scheme it is
current savings which are being used to pay cupensions. Savings today are funding the
pensions of today. Accordingly, the ‘burden’ on terkforce, defined as the goods and
services that are ‘extracted’ from income of work® is exactly the same whether the

nation’s pension schemef& or PAYG (Eatwell,2003, p.6)

This view, of course, reflects the ‘equivalence dtyesis’. It is not evident, however, how a rise in
my young neighbours’ savings could finance onetamdil year of retirement of my sons’ resilient
grandfather. Of course their savings could finaitcié they purchased Treasury bonds that the
government issues to finance my father in love plemsant retirement. But in this case aggregate
savings have not increased, since the lower govamhi®avings precisely compensate the larger
private savings. From a macroeconomic point of yi@w first approximation, the mentioned
purchase is equivalent to a rising payroll-tax bg government. In both cases the government is

financing current pensions through current publebtdor tax. If you want to finance current

pensions, this is the only game in tovnWhat Eatwell overlooks—and we see here how mueh th
‘equivalence hypothesis makes all cats grey—isdhatF scheme necessitatdalke-offperiod, as
we have noticed in Section 3, in which additioralisgs are converted in additional capital goods
and cannot be used to finance additional consumpliben, when they retire, my neighbours will

use their capital assets to buy their daily breaddiling their capital assets to the young workers

°|f current pensions are financed by public debatwve have is a ‘disguisedAYG’ in my parlance, or
‘narrow prefunded’ scheme, in Orszag & Stiglitz&grinology (see Cesaratto 2005, pp.12-14, 151-153;
Orszag & Stiglitz 2001, pp. 18-19; Geanakoplos let 1098, p. 3 angassin). Note that from a strict
Keynesian point of view, the payment of pensionsthiy government come first, followed, through the
income multiplier effect, by the generation of smd and taxes that, from the accountant’s viewpoint

‘finance’ those payments.
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(see Section 1). The feasibility of such a takebyfincreasing savings is a source of difficulibes

which we shall briefly return.

Let us first note that Eatwell also fails to seattthe aggregate pension cheggdYGand
FF) includes also the interest revenues on the dagstets owned by the old (as shown in Section 1

above). Including this revenue, equation 1 woulttire
bRy =tyoN, + KRy (L+1,) )

whereky are the per capita capital assets owned by curetinees at time zero (subscripts are a

time index), and bought by current workers, that is
koRs = $YoN,.- (4)

Supposing that investments are saving-led, if enriext period workers save more (for simplicity

assume thatlp = N; andR; = Np etc), in period 1 equations 3 and 4 would read:
bR, =tyoN; +k,R @ +71,)
KoR +1; =8 Y,N,, 4)

wherel, =sy,N; =s,¥,N, =(S, —S,)Y,N; ands, >s,. Equation 4’ now includes investment

while, contrary to Eatwell’'s thesis, in spite oéthising saving rate, the revenues of the retimrees
period 1 are the same as in period O (the largengaupply is used to finance investment and not

to increase current pensions).
According to neoclassical theory in period 2:

b,R, =ty,N, +k,R, (1+r,)

K,R, =sY,N,,
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where N, = N, (the ‘neoclassical’ economy was already in fullppogyment), k, >k,, y, >V,
andr, <r, (a higher capital endowment per worker associai¢iil a higher output per head and a
lower marginal product of capital). The criticisma this view has repeatedly reported in the

preceding sections.

Were we to adopt the ‘classical’ saving-led growtbdel employed by Michl & Foley

(2004) to support aRF reform, the result would be:

b,R, =ty,N, +(k,R, +1,)(L+T1,) (5)

(koR +11) + 1, =5Y,N, (6)

Looking at equation 5, we note thhlk, > N,, since capital accumulation has been, so to sp#ak,
the ‘widening’ sort, enlarging employment (the &t&cal’ economy was supposed not to employ all
the labour reserves) , and not of the ‘deepenimgd, kas in the neoclassical framework (indeed
k, =k,, ¥, =Y, andr, =r,). Benefits are higher, >b,), since thePAYGemployment base has
temporarily increased compared to retireRs ¢ R,), and the amount of capital assets accumulated
by retirees is higher. Looking at equation 6, giveat k,R, + 1, =s,y,N,, recalling thatR, = R,

and N, > N,, then there is further scope for net investmegpr@gsented by the teri). Michl &

Foley’s FF reform actually spurs a Harrodian growth path withimited labour supply in which
investment is saving-driven (for a criticism of Mi&& Foley’s model see Cesaratto 2005, Chapter

6; 2006b).

Finally, a saving-paradox outcome of a rise in veosk propensity to save in period 1 could

be described as follow:

bR =ty,N; +k,R @+r1,) (7)
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koR = s¥oN, (8)
Looking at equation (7), pension benefits are nowelr (b, <b,), given the resulting fall of output
and employment{l; < N,). The degree of utilization and actual profitalilof the capital stock

would in all probability be negatively affected bye fall of output, so that from this side too
benefits would be lower. Supposing, in the firgp@ximation, that the value of the capital wealth

is unaffected k,R, =k,R,), equation 8 shows that this is bought by a lomember of savers

(since N, < N,) who, however, are saving morg ¢ s,).

9. Conclusions

This paper has traced the foundations of the maiast view of anFF scheme in marginalist
capital theory. According to this theory, capitala fund of consumption goods through which
consumption can be postponed, say, from the agtags to old age. According to this view,
additional capital accumulation and a higher pgiteacapital ratio match a voluntary rise in the
‘foresight’ decisions to postpone consumption.

The paper examined the alleged advantages thairdieg to the standard view, &F
scheme presents in coping with the pending dembgrahocks. This is relevant for assessing the
argument, often heard, that both systems are deguivan this respect. Taking inspiration from
Auerbach & Kotlikoff (1995) we examined a simpleonkassical example in which the economy
adapts to a demographic shock partly through agéamthe capital intensity of techniques, and
partly by failing to replace part of the capitabak. While the first side of the adjustment is
theoretically unsound, the second side is emplyicdbubtful. Hence, despite the somewhat
informal character of their criticisms, those eammis that point out the difficulties of &fF

scheme with respect to a demographic shock aralbaxorrect. These critics tend also to forget
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that anFF scheme must be created first—the same methodalogistake of those who pretend
to discuss the relative advantages of the two Bystey comparing their respective rates of return,
as if they could be created at will. Since thisn@ so, the criticism of an FF reform should
primarily point to the difficulties of raising thamount of ‘foresight’ and national saving
underlined in this paper, the problems of the ftaoms from PAYG to FF schemes, and ‘the
guestionable assumption of a continuing full-emplept economy, where investment matches
available saving’ (Musgrave, 1981, p. 98-99). W&eddhe symmetric role played by the capital
critique in the discussion as part of the criticishthe neoclassical view of the adjustment process
of an FF scheme to a demographic shock,rgtr@nchmenphase of an FF, and in discrediting the

mainstream view of the processapéationof an FF scheme.
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