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Abstract™: This paper studies the reationship between population ageing and saving formation by
Italian households. We use five cross-sectiona budget surveys to separately construct the age and

cohort profiles of the saving rate. After detrending the data, we isolate the age and cohort effects on
saving. Cohort effects show that, in the current Italian population, saving behaviour is markedly
different across generations. The estimates obtained on survey data are then used to derive a forecast
of the medium and long run tendency d the household saving rate (2000-2050). In the absence of any
changes in the saving behaviour of young cohorts, the saving rate fals by 15% at the end of the
period. The recent reforms of the pension system will significantly reduce the social security wealth of
future pensioners, and could induce the young to increase their saving, but the available empirica

evidence leads to a scenario where the effects of the pension reform on the incentive to save and
accumulate are low, and may be neutralised by the mechanism of intergenerationd transfers. Evenin a
scenario where the young actualy react to the pension reform, the reduction in total household wealth
at the end of the life-cycle induced by the pension reform leads to a decrease in aggregate household
saving.
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1. Introduction: demographic transition and private saving.

The evolution of the age dructure of the population is a topic of great rdlevance in the
politicd and economic debate. Population ageing is studied both for its consequences on the
sudanability of public finances, and for its effects on saving and capitd accumulation. If in
the future the fertility rate remains at last decade's levels, and average life expectancy keeps
increasing, the old-age dependency ratio (the ratio between the number of individuas with
more than 65 years and the number of individuas between 15 and 65 years) in the OECD
countries is bound to increese until hafway through the XXI century, with radicd
consequences for al socid protection ingditutes. Fig. 1.1 describes the forecast on the relative
condstency of various age classes in the next decades, according to ISTAT (1997). Totd
population has been divided into five age groups (0-19, 20-39, 40-59, 60-79 and >=80). Some
crucid aspects of the demogragphic trandtion emerge until 2015-2020, there is a fdl in the
relative number of individuds belonging to the 20-39 age class, while the age class 40-59
shows a marked increase; next, from 2020 onwards, the share of this class fdls, while the last
two rise. The humps in the top pat of the figure make clear the passage of the baby boom
generation dong the centrd and find dages of life. Further, one can notice the continuous
increase in the share of those who are more than 80 years old, which doubles over the whole
period, and the constant decrease in the number of youngest individuds.

The implications of these changes on public budgets have been thoroughly andysed by
economids and international organisations, paticulaly as far as the effects of ageing on
penson and hedth expenditures are concerned. The reforms in penson and hedth care
sysems which took place in most European countries during the last decade have had the
man purpose of making the expenditure path of these sectors sustainable and consstent with
population forecasts and the limits on public deficits imposed by the Stability and Growth
Pact (which should dso guarantee a neutral effect of public accounts on nationa saving).

Less atention, perhaps, has been devoted to studying the contribution of the private
sector, in paticular by households, to totd saving during the demographic trangtion. The
ressarch on the reationship between population ageing and the fdl in the saving rae
performed over the last 30 years in developed economies has not found a clear answer to the
question whether ageing implies dso a reduction in saving. On the one hand, empiricd
research based on macroeconomic data generally concludes that ageing is actudly one of the
main causes of the low saving rate for those economies where the ederly represent a greater
share of the population. On the other hand, empirical work on microdata from budget surveys
has found no clear evidence in favour of the hypothess that the change in the demographic
dructure of the population has been respongble, in the recent padt, for the fdl in the saving



rate (Bosworth et a. 1991; Cannari 1994; Jappelli and Pagano 1998). Even the research
providing projections about the future dynamics of aggregate saving for next decades
(Borsch-Supan 1996; Ministero del Tesoro 1998) points out that imbalances between supply
and demand of funds should come paticulaly from the negetive contribution of the public
sector, while the private contribution to tota saving should not change significantly.

The man objective of this paper is to provide an esimate of the impact of the
demographic trangtion on saving formation by Itdian households over the period 2000-2050.
The Itadian case is in this respect very interesting because the process of population ageing
will be very pronounced if compared to other advanced economies, the saving rate has been
traditionaly high, and the penson system characterised by a dominant role of the Sate.

While the recent reforms of the penson sysem have dradticdly reduced the future
dynamics of penson expenditure (paticularly after 2020-2030), and observance of the
Sability and Growth Pact should imply a limited impact of public finances on aggregate
saving, on the other hand the saving rate of Itadian households has recently falen to levels
which are not sgnificantly different form those of the other European countries. In particular,
as will be explained in the following pages, two aspects seem to be particularly worrying: i)
the reduction in the saving rate by younger cohorts; ii) the posshility that the pendon reform
may not determine an increase in saving by these same cohorts, owing both to the limited
evidence on a dgnificant dadticity of private saving to penson wedth, and to the posshility
of compensating inter-generational trandfers amed a neutrdisng the effects of the reforms,
with the consequent reduction in the need to increese private saving in order to face the
reduction in penson wedth.

The paper is organised as follows. Section 2 makes use of the time series of cross-
sectiona surveys on Itdian households carried out by the Bank of Itay over the period 1987-
95 to isolate the age profile of the saving rate for Itdian houscholds. The data show the
presence of a srong time effect and, after its remova, non-uniform cohort effects across
living generations. The second part of this section studies the dynamics of accumulaion and
decumulation of red and financid wedth. All these pieces of information are used in section
3 to provide some forecasts of the impact of populaion ageing on household saving over the
period 2000-2050. Some dternative scenarios are conddered: with and without cohort effects
on saving, and with and without the interaction between the recent pension reforms and the
ageing process. In this last case, we dso condder different possibilities regarding the reaction
of younger cohorts saving to changesin their socia security wedth.

2. The dynamics of household saving and wealth in the Bank of Italy survey: data and
methodol ogy.

2.1 The data and the aggregation of variables

The main objective of this section condgts in determining, on the bass of the Bank of
Ity Survey of Household Income and Wedth, how saving and wedth accumulation
behaviour changes over the life cycle. Once obtained, the age profiles of saving and wedth
will be applied to sudy the effects of the demographic trandtion on the aggregate saving rate
of Itdian households.

The firs gep in the sudy of saving is its correct definition; in particular, it is necessary
that the concept adopted be consstent with the purpose of the andysis. Recently, many
authors' have argued that the definition of saving traditiondly used in the andysis of sample
surveys — namey the smple difference between disposable income (net of taxes and
contributions) and consumption expenditure — is ingppropriate: this definition does not teke

1 Jappelli and Modigliani (1998), Deaton and Paxson (1998), Miles (1999).
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into account the presence, in modern economies, of the public pay-as-youwgo socid security
gysems which, in an intertempord framework, may be interpreted as programs of compulsory
saving in the active phase of life Socid security contributions would not therefore be
quditativdly different, for a dngle individud, from saving for laer expenditure, while
pensons would not represent disposable income, but the running down of the stock of socid
security wedlth, and would thus represent negative saving. One should therefore add to the
disposable income of sample surveys the contributions paid during the working years, while
pensoners income would be composed only of those flows aisng from red and financid
wedlth.

This new interpretation of the data is approprite if the andyds ams a verifying, a
individud levd, the life-cycle hypothesis of saving. If, as in our case, one wants to study the
macroeconomic consequences of individud choices, some further congderations must be
made. Firds, pensdons could be consdered wholly as wedth decumulation only if ther totd
amount is consumed. If this is not the case, the share of pension income not consumed
becomes saving again, in a form different from «penson saving». Second, the interpretation
of socid security contributions as saving and of pensons as capitd decumulation is consstent
only with the actud presence of a fully funded system, without any form of redigribution
among generations. The effects of socid security saving on the aggregate saving rate are
indeed completely different according to the nature of the pendon sysem, whether fully
funded or pay-as-you-go: in the fird case the flow of contributions actualy corresponds to
new saving, which can be invested and transformed into new capitd, in the second case it is a
mere trandfer of income across generaions, and cannot increase the stock of wedth of a
nation, unless it is saved by penson recipients. In the context of a pay-as-you-go penson
sysem, the consderation of sociad security contributions as saving is not conggtent with the
ams of our andyss because no possble invetment in new red of financid capitd can
correspond to these payments.

We have therefore adopted the traditiona definition of saving, represented by the
ample difference between digposable income, net of taxes and contributions, and tota
consumption (including expenditure in durables resdts would not change by excluding
these).

To obtain the saving profile over the life-cycle, we have used the five surveys carried
out by the Bank of Italy from 1987 to 1995. We do not use the data from a single survey
because, in this case, an edimation of the saving rate on a polynomid in the age of the
household head could lead to mideading results, if cohort effects are present in the data.

In fact, the saving and consumption behaviour of individuds of different ages embodies
both an age and a generation effect: if cohorts are different, it is not correct to extrgpolate
from cross-sectiond data the life-cycle behaviour of a hypothetica representative agent. In
these cases, the commonly adopted methodology to isolate the «true» age effect makes use, in
the absence of panel data, of a series of repeated cross-sectiond surveys, where the age profile
of the variable of interest can be decomposed into three components. an age effect, a cohort
effect, and a period effect. The firs effect describes the life-cycle profile of a varigble, that
remans ater the dimination of the other two components i) the cohort effect, i.e. the fact
that households interviewed in a given period are characterised by different productivity and,
presumably, different preferences, influencing economic decisons and the totd amount of
resources of each household; ii) the period effect, i.e. the fact that macroeconomic shocks (for
example, a fdl in the growth rate of the economy) may temporarily modify, in a given period,
the age profile of the variable of interest.

A pseudo-pand enables us to follow over time not the same households, like a true
panel, but a representative sample of the same cohort of households, defined as the set of
family units whose heads were born in the same year or in the sameinterva of years.



The empirica andysis is conducted on the time series of the five Surveys on Household
Income and Wedth (SHIW) caried out by the Bank of Itay over the period 1987-1995,
covering a total of 40,713 observations. This survey represents the most complete source now
avalable in Itay for the empiricd sudy of household economic behaviour, and is extensvely
described by Brandolini (1999) and by Brandolini and Cannari (1994). In exigtence from
1965, its structure has been modified severd times, and the various changes prevented us
from udng jointly dl surveys potentidly avalable The age of the reference person, for
example, which is essentid for this research, is gathered only from 1984 onwards.

We have divided the households of the 1987-95 surveys into 12 cohorts, defined over
five year-of-birth periods the first cohort groups al households whose head was born
between 1910 and 1914, while those with the head born between 1965 and 1969 belong to the
last one. Cohorts are labelled with an index ranging from 1 for the oldest to 12 for the
youngest. All households belonging to the same cohort are attributed the median cohort age:
90, for example, the first cohort is followed from the age of 75 in 1987 to 83 in 1995, while
the youngest one is followed from 20 to 28 years of age. All economic varigbles are expressed
in 1995 prices, usng the consumer price index, and &l computations have been carried out
usng the sample weghts provided in the surveys. Excluding those households whose head
was born before 1910 or after 1969, the sample size reduces from 40,713 to 39,456. In what
follows, the graphs describing the data have been congructed using dl these observations,
while the esimaions of the life-cycle profile of saving have been caried out on the sub-
sample of those between 25 and 75 years of age. Table 2.1 shows the average size of each
cohort, the respective years of birth and the ages at the beginning and end of the observation

period.
Tab. 2.1 Cohort definition and Sze

Cohort Year of birth  Agein 1987 Agein 1995 Average

number Size
1 1910-14 75 83 355
2 1915-19 70 78 390
3 1920-24 65 73 714
4 1925-29 60 63 799
5 1930-34 55 63 835
6 1935-39 50 58 918
7 1940-44 45 53 859
8 1945-49 40 48 936
9 1950-54 35 43 74
10 1955-59 30 33 696
11 1960-64 25 33 459
12 1965-69 20 28 165

Not dl the variables of the SHIW have the same qudity, in particular for our purposes
three main problems are relevant:

a) Vdues of the socks of financid wedth substantidly underestimate the available nationd
accounts evidence. The difference between the per household average amounts from the
SHIW and the nationd accounts varies (Brandolini and Cannari, 1994) from 67% for bank
deposits to 89% for shares. Evidence on red wedth is more difficult to evauate, snce
thereis no national account source for a comparison.

b) Consumption data aso appear to be of poor quality: the survey section devoted to
consumption is extremely scanty; apart from few specific questions on some consumption



items, households are asked only ther totd expenditure during the previous year, a
retrospective question perhaps too generic to produce reliable results.

c) Sdf-employment incomes suffer from a grester degree of underestimation in comparison
with other incomes, in paticular incomes from employment and pensons. (Brandolini
1999).

Given these potentid shortcomings, we have sudied both the origind SHIW data and
aso two new series of consumption and income, which try to tackle these three problems.

a Financid wedth: origind survey data have been replaced with the vaues (for both the
gsocks and the corresponding income flows) edtimated with the methodology proposed by
Cannari and D’Alesso (1993), who use the Banca Nazionde del Lavoro (BNL) survey on
household saving to correct the digtortions caused, in the SHIW, by non-reporting and under-
reporting behaviour. Since the BNL survey is carried out only on those households who are
adso dlients of that bank, and therefore are linked to the bank by a reationship of trust and
knowledge, it is a commonly shared opinion that its evidence is more reliable than the SHIW
data, though the BNL survey, too, produces average vaues that are lower than the nationa
accounts (but closer to them than the SHIW). The correction methodology consdts in
subdividing financid assets into three categories (bank and postad  accounts, government
bonds, shares and other assats), estimation of the probability of possessng each of these
forms of wedth (correcting non-reporting behaviour), and imputation of new amounts usng
the coefficients from an edtimate of the log of each of the three varidbles on a wide array of
socid and economic vaiables. Results show clearly that the propensty to underestimate the
sock of financid wedth is not uniformly digtributed across the population, being particularly
high for the sdf-employed and pensioners. The Bank of Itay has provided the adjusted stocks
for years 1987-95; the corresponding income flows have been obtaned usng the average
rates of return distinguished by year and category, and have been subgtituted for the origind
vaues of financid income in the determination of total household disposable income.

b) Consumption: to each SHIW household a new vaue of total consumption expenditure has
been associated, obtained using the ISTAT (the Itdian Inditute of Statistics) surveys on
household consumption caried out in the same period. The annud ISTAT survey geathers
information on a great number of goods (nearly 200), and is based not on retrospective
interviews (durables gpart) but on the compilaion of a booklet for 15 days, a method which
should guarantee more reliable results. The imputation has been conducted through smple
regressons of the logarithm of totd expenditure on a vector of demographic and work-related
characteridics available in both surveys, and then agpplying the coefficients to the SHIW
sample?. We have dso taken into account the necessity to adjust imputed vaues on the basis
of the characterigics of the lognormd didribution. The am of this imputation process
condsts in assgning to each cohort a new vaue of average tota consumption expenditure.
Ingead of imputing total consumption on the SHIW households, one could smply compute
cohort averages on the ISTAT surveys, and congtruct a pseudo-pand with income from SHIW
and consumption from ISTAT data We computed these means and obtained vaues aways
very closeto the averages of the imputed series.

2 We have made use of the following explanatory variables: dummies for household living in the North and in
the South, dummy for reference person’s education not greater than the compulsory level, dummy for reference
person with a degree, third-order polynomial in the variable (age of the head - 40)/10, dummies for head's
activity: dependent manual worker, manager, self-employed, entrepreneur, pensioner, unemployed, other,
dummy for the sex of the head. We do not use indicators of household’ s dimension because the definition of the
family unit is different in the two surveys (the average number of components is consistently greater in the
SHIW), and this would have distorted the imputation. Moreover, no use is made of disposable income, because
thisvariableinthe ISTAT survey is of insufficient quality. Results are available on request.

5



c) Sdf-employment income: total disposable income of households with an independent (sdif-
employed, professond or entrepreneur) head has been raised by 15%, an approximation of
the grester degree of underestimation with respect to other income sources (Brandolini 1999).

Note that these three corrections do not am a producing values that are comparable, in
absolute terms, to the nationd accounts, but merely a conforming SHIW data to the «best»
sample information available.

2.2 The saving profile over the life-cycle

Tab. 2.2 shows the results of the corrections on the origind survey data, through the
average rates of change between original and imputed data, by age of the reference person.

Tab. 2.2 Effects of the corrections on income and consumption

Age of the % change % changein % changein % changein
reference person inincome dueto income due to the income consumption
the correction of correction of salf-
financial assets employment
incomes
<=24 0.6 5.2 5.8 -2.6
25-29 1.0 3.8 4.8 14.3
30-34 1.2 4.2 5.4 14.6
35-39 1.2 39 54 235
40-44 21 39 6.0 24.3
45-49 29 4.1 7.0 14.2
50-54 4.0 4.7 8.7 8.3
55-59 5.3 4.5 9.8 2.2
60-64 7.2 32 104 3.2
65-69 9.7 2.3 12.0 3.8
70-74 119 0.8 12.7 5.8
75-79 139 0.5 14.4 1.3
>=80 16.8 0.1 16.9 6.4
Total 4.8 3.6 8.4 115

The adjustments do not have a uniform effect, across age classes, either on income or on
consumption; for income, the effect is clearly more intense among the ederly, apparently due
to their greater reticence in declaring their stocks of assets (cf. par. 2.3), while the increase for
younger classes is manly dtributable to the correction of sdf-employment income In the
case of consumption, however, the changes have an opposte direction, resulting in a strong
increase for those households under the age of 50. Combining these two effects, the saving
ratio rises for old households and fdls for young ones. The high propengty to save of the
elderly traditionaly found in the SHIW cannot therefore be attributed to the bad quaity of the
consumption data, which are very cdose to the ISTAT leves, while on the contrary it is the
young who tend to underdate, in the SHIW, their consumption levels. The edely may have
more customary consumption behaviour, easier to remember and declare.

Fig. 2.1 shows the evolution of the average saving rate in the SHIW, for both origind
and adjusted income and consumption, computed by using the coefficients from a regresson
on the cohort means for the 5 surveys, on a fourth-order polynomia on household age; the
effects of the adjustment are clear and depict a significantly steeper age profile.
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Fig. 22 describes the age profiles of the average vaues of adjusted income and
consumption for the various cohorts, identified by the numbers on the curves Vaues are
expressed in thousands of 1995 Lire. The levd of saving is dso shown, through not the
origind data but those made smooth after a regresson of saving on two fourth-order
polynomias on age and the cohort index. Both income and consumption show a hump-shaped
behaviour with a pesk around age 50. Only after the age of 35-40 can one observe significant
saving flows, which remain postive even in the oldest ages®. Againg this evidence, one could
object that the survey data, both ISTAT and SHIW, in any case underestimate nationd
accounts averages and therefore would not provide a redistic description of these phenomeng;
a further adjusment could condst in the adjusment to nationd account vaues, but this,
provided that rdative differences across the various age classes have been correctly
reproduced in our data, would have only a scde effect, without dtering the life-cycle profile
of the variables®.

A more in-depth anaysis of Fig. 2.2 would aso require consdering separately the age,
period and cohort effects on saving. In this respect, we can note the following two facts: i) the
sgn of the cohort effects is, in the income case, opposite to what might be expected, because
they reduce the resources available for the younger generations. when two curves overlap,
that of the younger cohort is paticulally in the firsd dage of the life-cycle, dways below the
other. The effect is less intense for consumption, so that in the case of saving younger
generations appear to save less than those who preceded them, a each age. ii) the profile of
the level of totd saving is negatively doped for some cohorts. This is probably due to the
peculiar character of the (short) time span here examined, with low growth rates of current
disposable income, a least in the 1990s, to which households may have reacted with a less
than proportiona reduction in consumption, if the latter depends aso on permanent income
congderations.

The subdivison of the tempord profile of a variable into its three components of age,
cohort and year represents the mgor difficulty inherent in the use of a pseudo-pand, since
eech of them is the linear combination of the two other effects if we define with a the age of
the head (i.e. of the household) in year t, and with c its year of birth, then t=a+c. In the
edimation stage, in order to separady identify the three effects it is therefore necessary to
impose a redriction on them, however abitrary, by which choice the results will necessaily
be influenced.

There are many possible redrictions, and each leads in principle to different conclusons
about the relative importance and even the profile of the three effects. One of the most
common regtrictions in the literature, since Deaton and Paxson (1994), condsts in imposing
that the coefficients associated with the year dummies be orthogona to a temporad trend and
sum to zero (Attanasio 1998, Jappelli 1999). The logic of this redtriction may be gppreciated
with a dmple example, where a certain variable of interedt, eg. digposable income, grows
evay year by 2% for dl individuds, irrespectivdly of the cohort. This growth can be
dternatively attributed either to a pure period effect, without any age or cohort effect, or to a
combination of an age and cohort effect of the same intensity (2%) and sgn, if the cohorts are
identified by the year of birth or by an index increasing in the year of birth as in our case. In
this circumstance, it is more reasonable to attribute this change not to a period effect, but to
the combination of the other two effects each individuad experiences an increase in his own
welfare, and each generation is better off than the previous one.

3 From this figure no conclusion about the validity of the life-cycle theory can be drawn, since we have
considered neither the social security saving of the young nor the decumulation of social security wealth by the
elderly.

4 See al'so Appendix 1.



We have tried this redriction on our data, regressng the logarithms of income and
consumption on two polynomias in age and cohort and on the year dummies redtricted s0 as
to fulfil the requidtes of sum to zero of the coefficients and orthogondity to a time trend.
Regressons have been caried out both on the micro-data, after dropping households with
income or consumption lower than 1 million lire per year, and on the cohort means, since
results are very close, in wha follows we shdl refer only to the andyss made on the pseudo-
pand. We have dso excluded from the sample those households whose head's age is lower
than 25 or higher than 75: older households are not included to avoid the misspecification due
to a possble inverse corredaion between mortdity and income a high ages, which could lead
to an over-representation of rich households (with high saving rates) in the last phase of the
life-cycle. Households younger than 25 have been excluded because they are present in the
surveys with very low frequencies, and because rich households are likey to be over-
represented, if high levels of income or wedth have a postive influence on the decison to
form a new household. Since the saving rate can be gpproximated by the difference between
the logarithm of income and that of consumption, age and cohort effects on saving can be
obtained from the estimates run on this variable®.

Fig. 2.3 describes the age and cohort effects so obtained (the congtant in the regression
has been inserted only in the age effect, so the imputed profile can be obtained as the sum of
these two curves); their profiles are strongly pronounced and are difficult to interpret in the
light of the evidence described in Fig. 2.1: they imply that the «true» age profile of the saving
rate is dways decreasng over the life-cycle, and that the younger cohorts save a share of
income dways lower than that saved by the older generations at the same age. These reaults
do not depend on the choice of a particular redriction on the year effects, snce smilar
profiles have been obtaned aso after regressons run without condraining the tempord
coefficients, or ruling out completely the year dummies (as in Borsch-Supan 1995). The
presence of a strong decreasing trend in the propensity to save over the period, common to dl
demographic groups, influences both the age-profile and the inter-cohort differences as the
common and generdised growth of the varidble of interest produces an increasing profile for
the age and cohort effects, exactly opposte profiles are generated by a decreasing trend in the
origina dat®. This trend common to &l cohorts over the doservation period is apparent from
Fig. 2.4, which shows the average saving rate by age of the head and cohort.

This decomposition of the three effects does not therefore represent in this case a useful
procedure to insulate the «true» age and cohort effects. Even if a Steadily decreasing lifetime
profile for saving is not fully incondgent with the life-cycle theory, the dimensions of both
effects are excessve and do not reflect the sgnificantly postive saving rates observable for
the ddely in dl the Bank of Italy surveys. The presence of a strong period effect common to
the whole population represents a case very smilar to what has been sudied by Paxson
(1996) for the USA over the 1980s, when a sgnificant fal in the overdl private saving rate
took place. Bosworth, Burtless and Sabelhaus (1991) for the USA and Jappelli and Pagano
(1998) for Itdy argue that the fdl in the saving rate is a generdlised phenomenon involving dl
generations and socid classes. Cannari (1994), applying the same method of Bosworth,
Burtless and Sabelhaus (1991), concludes that in Italy the reduction in the saving rate cannot
be attributed to specific demographic factors or to the behaviour of certain population sub-
groups. Other dudies, however, indicate a particular responshility of gpecific cohorts:
according to Kotlikoff et d. (1996), the dderly sgnificantly increased their consumption
levels, particularly in medicd expenditures, while, dill for the USA, Attanaso (1998) notices

® Substantially identical results are obtained by using in the pseudo-panel, in place of the difference between the
log of income and consumption, the ratio between saving and income.

® If we sum age and cohort effects, we obtain a profile for imputed saving always decreasing for each cohort,
which resembles those already seen, in levels, in Fig. 2.1. The same computations on the original SHIW data for
income and consumption produce anal ogous results.



that the saving rate was particularly low, in the 1980s, for the generation which preceded that
of the baby boom, i.e. for the households with reference persons born between 1935 and
1949, perhaps owing to the perception of a greater generosity by the socid security system.

In the light of the dominant influence of this trend, the Aternative suggested by Paxson
(1996) consds in the esimation of the saving rate on a polynomid in age and on unrestricted
year dummies, omitting the cohort variables, under the hypothess that the cohort effects are
the same for both income and consumption and therefore do not influence the saving rate
profile. It is possible to provide a theoretica judtification for this redtriction: if consumption is
proportional to lifetime resources, its profile shoud be common to different cohorts, apart
from possible inter-cohort changes in the propensity to leave bequests. This solution enables
the profile represented in Fig. 25 to be obtained. The leve of the saving ratio recoverable
from the estimated coefficients depends on which year dummy has been diminated from the
regresson: we have dropped the 1995 dummy, so the estimated profile corresponds to the
averages of the lagt available survey.

The decreasing shgpe in the fird pat of life is probably due to the order of the
polynomid, and to the effect on household expenditures of the presence of smdl children; it
has, however, a negligible aggregate impact since the share of households with head younger
than 30 is very low. In the specification without cohort effects, which actudly reproduces the
cross-sectional shape of origind data, the age profile of the saving rate is firg increesng and
then, darting from 60 years onwards, remans substantidly congtant in the last pat of life.
The saving rates of the ederly are therefore significantly positive.

As wel as Fig. 2.3, Fig. 25 was obtained with the help of a very srong identification
assumption, even if perhgps more appropriate to the context, about the relationship among
age, year and cohort effects, snce we have assumed that the latter are actualy absent: the
level of the saving pattern would therefore be unique and common to dl generations (its form
is by definition dways common, depending only on the age polynomid).

It is dways possble, however, to impose dternative redrictions, and to check how the
life cyde of saving is consequently affected. Given the characteritics of the data shown
above, a paticulaly intuitive redriction condsts in the hypothess that, over the period
covered by the surveys the propensty to save of dl cohorts has been affected, with
agpproximately smilar intendgty, by a decreasing trend. There are many possible reasons for
this reduction, which we do not invesigate, for example structurd changes in the economic
environment, eg. an easer access to bank credits, or changes in the lifestyle, or the effects of
dternative theories of saving, eg. the exigence of a podtive reaionship between the growth
rate of income and the saving rate, due to the dow adjustment of consumption to income, or
the dependence of consumption, in periods of low income growth, on permanent income.

A smple way to formaise the redriction of a common trend conssts in detrending the
origind data, through a regresson of saving on a time polynomid, for example s(t) = a0 +
al*year+a2*year2 + u, (where year?2 is the squared year index), whose resduds can be used
to obtain the shapes of the age and cohort profiles. This is equivdent to assuming that the
trend effect is additive and constant for al cohorts, asin

s(at,c) = g(a,c) + s(t)

where s is the mean cohort saving rate, a is the age index, c is the cohort index and t the
period index. Usng the resduds from a regresson of son t is equivdent to subtracting from
the origind saving rate the imputed saving rates obtained from the same regression’. The age

" The effect of the trend could alternatively be expressed in multiplicative terms, asin s(at,c) = S@,c)*s(t).

In this case the detrended series would be obtained as the ratio between the saving rate and its fitted value from a
regression on the time trend, multiplied by the average saving rate of the reference period. We have verified that
these two alternatives provide similar results.



profile computed using the resduas was then adjusted to the average vaues of the saving rate
actudly observed in 1995, adding the average saving rate for the age band 25-75.

Fig 26 compares the saving profile obtained congdering the possible cohort effects
with that of Fig. 2.5: the gtrongly negative trend of Fig. 2.3 (with orthogondity redtrictions on
the year effects) has disappeared, while the low mean leve stems from the rescding to the
base 1995, the lagt avallable. The two curves on age effects show fairly smilar shapes, even if
the saving rate obtained from the resduals is steeper.

The mogt rdevant advantage of this dterndtive is the posshility to recover information
about the presence of cohort effects, which are supposed to be completdy absent in the
edimation of saving on the age polynomid and on unredtricted year dummies. Even after the
impogtion of a drong period effect common to al generdtions, the resduds preserve
information about possible peculiarities of specific cohorts, and so0 it now becomes possible to
separate the age from the cohort effects, and verify whether the saving rate of some cohorts
has fallen, over the period studied, more or less than the average. Fig. 2.7 contains the cohort
effects, computed both on the origind and the adjusted SHIW data: households belonging to
the oldest 7 cohorts have a higher saving rate than that shown, at the same age, by previous
cohorts, while the reverse is true for younger generations. The smilarity between the two
curves dso shows tha even in the origind data the same phenomenon is present. An
inverson in the saving behaviour has therefore occurred: while oldest generations (more than
50 years old) save more than the preceding cohorts a the same age, the young save, at the
same age, less than their predecessors. This information can aso be recovered from Fig. 2.8,
showing clearly that, beyond the sixth cohort, it is no longer true thet the younger save more
than previous generations, a the same age. This grgph depicts the totd saving profiles
obtained by summing the age and cohort effects, and aso compares the procedure based on
the detrending with the profile dready described in FHg. 25, i.e. without any differences
across cohorts. We can thus notice that, the data being always rescaled so as to possess the
same total average as the 1995 saving rate, the procedure based on the detrending is actudly
equivdent to decomposng the profile obtained without cohort effects into its two
components, i.e. age and cohort.

These results seem therefore to indicate that the younger generations have decreased
their saving rate by an amount greater than what would be implied by a time trend common to
al cohorts A dmple and immediate confirmation comes from Fg. 2.9, which shows the
changes in the saving rate by cohort, on the average values defined over the first and the last
couple of surveys, in order to smooth possble outliers. The top cuve refers to the period
1987-89, the other to the period 1993-95. Age classes born from the second half of the 1930s
to the end of the 1940s appear to have changed their saving behaviour less than other
cohorts, while younger cohorts present a more marked decline in ther saving rate. This
reduction is in conflict with what could be expected in the presence of a reform of the Itaian
socid security system, that has markedly compressed the socid security wedth of the
currently young cohorts, without substantialy affecting the postion of the middie aged. Our
sample period, however, ends in 1995, the same year of the main reform of the system, which
therefore may 4ill not have influenced the saving behaviour of the households interviewed.

The paticular shape of the cohort effects may depend on many factors, among which
it is difficult to discriminate. The dow economic growth of the 1987-95 period could have
more intensely affected the younger cohorts, they may have changed their preferences, or the
credit marked has become more efficient; further, cohort differences could be the effect of
intergenerationad public trandfers favouring specific cohorts (Ross and Visco 1995, Kotlikoff
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et 3.581996): probably the observed cohort effects result from a combination of dl these
factors’.

The fact that the saving rate does not decrease in the last part of life could be due to
many factors as wdl: the beguet and precautionary motives and an excessve
intergenerationd  transfer, managed by the pre-reform pension system, in favour of the current
pensoners, who may have turned out to benefit an amount of resources greater than the
consumption needs of households getting older and older.

Using the detrended data, we are able to digtinguish the behaviour of each cohort, and
this information will be used in the production of forecadts in the last pat of the paper: the
saving profiles of different cohort have the same shape (the age effect), but different levels,
depending on the cohort effect. Fig. 2.8 describes the two dternative profiles of life-cycle
saving that will be used to work out forecasts about the effects of population ageing, i.e. with
or without the cohort effects.

2.3 The life-cycle profile of private wealth.

In this section we estimate the age profile of financid and red household wedlth.
These cohort estimates, together with those referring to the saving rate, will be used in section
3 to study the effects of demogrephic ageing in connection to the reform in the socid security
system.

As dready explained, the vaues of the stock of financid wedth in the SHIW are of
very poor qudity, and have here been replaced with the corrections made by Cannari and
D’'Alesso (1993). The effects of this adjusment are, as shown in Fig. 210, very sgnificant:
for each cohort, the subgtantidly flat profile of origind data is replaced by a dearly increesing
one, even in old age. Moreover, the adjusment is not uniform across the various age groups,
producing a greater increase in the stock in the second pat of the life-cyde, confirming a
gregter reticence propensty by the dderly. Since no manipulation has been made on red
wedth, Fig. 2.11 shows the behaviour of private household wedth, given by the sum of the
red and financid component, before and after the adjustment on the latter®. While the profile
for origind data is decreasing for some of the older cohorts, the rate of growth of the stock of
the adjusted vaues, even if consstently decreasing, remans podtive over the whole life. On
average, the move to adjusted data implies an increase in household wedth by 12% if the
reference person’'s age is lower than 39, by 15% for the 40-59 age class, and by 23% for the
over-59.

As in the case of the saving rate, aso in the case of wedth the problem of identifying
the «true» life-cycle profile arises, purging the raw data of the presence of cohort effects. A
smple visud comparison between Fig. 2.4 and Fig. 2.11 shows that the presence of a trend is,
for wedth, much less rdevant; this should not come as a surprise, since wedth is a stock
vaiadble, and is confirmed by the clear digance separating the different cohorts. Given the
irrdlevance of the trend problem, we have gpplied two dterndive redtrictions. The firg is the
classcd redriction a la Deaton and Paxson (1994) on year effects (sum to zero and
orthogondity to a time trend), while the second consss in usng an externd source of
information as a proxy of the cohort effects following Alesse, Kgptein and Lusardi (1999),
we have assumed that the differences in the cohort means for wedth are due to the different
productivity level (and therefore income) of the various cohorts, which raises the ability of
each generation, & any given age, to accumulate wedth. These differences in productivity

8 The cohort profile of the saving rate is, by definition, the difference between the cohort effects of income and
consumption: we have verified that both have a hump shape, more marked for income.

° Real wealth is the sum of the value of houses, unincorporated businesses, other buildings and land, less residual
debts. Consistently with Jappelli and Modigliani (1999), private wealth is here defined as the sum of financial
and real wealth, whiletotal wealth is private wealth plus social security wealth.
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have been summarised by the mean per-capita gross domestic product when the cohort’s age
was 25, i.e. a the moment of entry into the labour market™°.

Appendix 2 shows the results of the regresson of the log of (adjusted) private wedth on a
fouth-order polynomid in age, on the nonredricted year dummies, on the log of per-capita
GDP, and on a vector of demographic control dummies. The coefficient of the productivity
indicator is podtive and dgnificant; with this esimate it is dso possble to compare, with a
Wadd test, the two dternative redrictions considered, imposing the dready cited congraints
on the year dummies. the value of the test is 105.6, and with one degree of freedom leads to
rgect the Deaton-Paxson redriction in favour of the use of the per-capita GDP. It is aso
possble to verify whether this variadle is a sufficient indicator of the inter-cohort differences
including among the regressors both the log of GDP and the cohort dummies, an F test on the
joint ggnificance of these dummies leads to rgect a resdud role for them in determining the
wedth profile. Fg. 2.12 describes the pure age pattern of the (log of) private wedth without
cohort effects, and compares it with the cross-sectiona cohort averages, the correction
appears to be extremey sgnificant, and produces a curve which never declines, unlike what
may be concluded after observation of a single SHIW cross-section™!. The same regression,
caried out without the cohort-specific productivity indicator, produces an age profile
implying a reduction in the stock of wedth by 50% between the ages of 60 and 80. One
should adso observe that the absence of a reduction in the stock of wedth has no implication
for the vdidity of the life-cycle theory, since we have rot taken account here of another basic
component of totd wedth, i.e socd security wedth, which by its very definition is
decreasing during old age'?. What is of interest, here, is the form of the private wedth profile
— in paticular what its levd will be for each of the currently young cohorts when they reech
retirement age. To obtain these projections, we have used the pure age profile and associated
it with each of the currently living cohorts, so as to obtain a cohort-specific accumulation path
which interpolates the adjusted SHIW data, in the interva for which they are actudly
avalable the imputed profiles for each generation intersect the «true» data, but are not
affected by the distortion implicit in the use of cross-sectiond datat>.

3. The effects of demographic transition on saving formation

In this section we use the estimates of the age profiles of saving and wedth obtained
from sample data to measure the impact of demographic ageing on the aggregate saving rate
of Itdian households over the period 2000-2050. The forecast is made first with a ghift-share
andyss, which measures the impact of the change in the age Structure assuming thet the inter-
generationa didribution of income and the parameters connecting saving to age will not
change with respect to the base year. Then we rescde the age profile of saving for each
generation according to the cohort effects. Findly, in the second pat of this section, we
edimate the effects on saving of the change in socid security wedth, following the two

10 The series of the gross domestic product and of the population are taken from Rossi et al. (1992). To make the
GDP series less subject to transitory shocks, its five year moving average has been used.

M The application of the same method to the non adjusted values of total wealth would instead produce a slight
decrease in the stock at old ages.

12 3appelli and Modigliani (1999).

13 Venti and Wise (1993) obtain a cohort-specific life-cycle profile with a regression of total wealth on a
polynomial in age and a vector of cohort dummies, getting always increasing paths for all ages; with the same
estimate, on our data, too, similar results would be obtained. Always increasing profiles would be generated also
by the Daton-Paxson restriction on year dummies, but this restriction has been, as already said, rejected by the
data. This same restriction, if applied to the non-adjusted SHIW data, would instead produce a slightly (in log)
decreasing profilein the last stage of life (Jappelli 1999).
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penson reforms of 1992 and 1995; two scenarios are consdered aso in this case, with and
without cohort effects.

The length of the forecast period, the senstivity of the results to the demographic
projections and the complexity of the interactions among economic agents not examined here
suggest that the results that follow should be consdered as amply indicative of possble
future developments.

3.1 Shift share analysis and cohort effects.

The dynamics of the aggregate saving rate can be estimated gpplying the decompostion
proposed by Bosworth, Burtless and Sabehaus (1991). Household saving rate at time (t) is
defined as the weighted average of the saving rates of the living cohorts. Weights are given by
average frequency and income of each cohort divided by the corresponding averages
computed on the whole popul ation:

St = Siz1.6 Wit Vit Sit

where § is total household saving rate a time t, w; is the reative frequency of the households
beonging to the i-th cohort a time t, yi; is the ratio between its average income and the
average income of the whole population, § is the saving rate of the ith cohort, and G is the

number of cohorts.

This method has been used to sudy the causes of the fal in the aggregaie saving rate
which have characterissed many advanced economies since the beginning of the 1980s. The
influence of the demographic factor on the change in the saving rate from time (t-n) to time (t)
can be studied by comparing the actual saving rate of period (t) to the vaue that it would teke
using the age didribution of period (t-n). The difference between the two vaues shows, given
behaviourad parameters and income digtribution, the impact of changes in the age Structure on
aggregate saving.

Previous research efforts gpplying this decompostion to Itdy (Cannari 1994; Jappdlli
and Pagano 1998) conclude that changes in the age didribution during the last two decades
have not been a rdevant factor in explaining the fdl in the saving rate during the same period,
which seems common to dl generations. The same result has been found here, in the form of
a negative time trend dominating the shape of the saving profile for dl cohorts.

The expected change in the age dtructure of the population is however much more
intense than that observed in the recent past, and involves a longer time span. Further, the
reforms of the penson system so far enacted imply a lower guarantee of future consumption
through socid security, and this could have crucid effects on the consumption and saving
choices of living and future cohorts.

In the fird sub-section of this part of the paper, we examine whether the demographic
factor will have a greater importance on saving formation, in the second one we try to provide
afirgt evaluation of the effect of the recent pension reforms on future aggregate saving.

We have conddered separately age and cohort effects in forecasting the saving rate:
from the andyds of the previous section, cohorts born before 1939 have a greater saving
propensty than the previous ones a the same age, while the contrary is true for younger
cohorts. We confine ourseves here to assuming that these cohorts will retan the same
behaviour in the future. While the age profile is common, each age class has a specific cohort
effect dong its whole life. For those cohorts who are not yet born in 1995, we have applied
the same coefficients of the youngest cohort in the sample. The following table shows the
forecasts that result with and without consdering cohort effects. the firs column comes from
usng only the age effect obtained following the same method as Paxson (1996), the second
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uses the detrended series and dlows for different cohort effects'* The smulation is carried
out for the period 2000-2050. The age didtribution of the population is obtained from the
ISTAT officia projections of the resdent population by age, sex and region (ISTAT 1997),
usng the centrd hypothesis about the demographic evolution, but the adoption of the «high»
or «ow» hypothess, while changing the totd amounts of saving, leaves precticaly undtered
the ratio of saving to GDP. The demographic projections are provided by ISTAT a the
individua leve; to make them consgent with the messured saving rate, which refers to
households, we have computed the average number of household heads for each age class in
the SHIW. This parameter, assumed condant over the whole forecasting period, has been
multiplied in each year by the number of individuds in each age dass Ladly, income means
for the various cohorts have been obtained from the last SHIW, and have been increased by a
yearly rate constant for al cohorts and equa to 1.5%.

Tab.3.1: Forecast of the household saving rate,
with and without the cohort effect, 2000-2050.

Year Savingratewithout  Saving rate with

cohort effects cohort effects
1995 16,3% 16,3%
2000 16,3% 16,0%
2005 16,4% 155%
2010 16,7% 15,3%
2015 17,3% 15,1%
2020 18,0% 15,1%
2025 18,6% 15,1%
2030 19,0% 14,9%
2035 19,0% 14,6%
2040 18,9% 14,2%
2045 18,8% 13,8%
2050 18,8% 13,7%

The table prompts two remarks:

1) The consideration of cohort effects is very important to evaluate the impact of the
demographic transition on the saving rate. Without these effects, the saving rate in the
following decades should increase by about 15%. Populaion ageing, contrary to what could
be expected on the bass of the standard verson of the life-cycle hypothess, would raise the
aggregate saving rate, owing to the high saving rate of the dderly. However, after the
impueation to each generation of a specific cohort effect, the sgn of the results is reversed.
During the forecasting period, the generations which gradudly die, and are characterised by a
higher saving rate than their predecessors, are replaced by cohorts which a any given age
save less than the older ones. In this case the saving rate fals from 16.3% to 13,7%, a
percentage reduction of about 16%.

2) Even after allowing different cohorts to have specific saving patterns, the impact of ageing
on saving is rot dramatic. The saving rate changes, but much less intensdy than the change in
the population dructure. The cause for this limited senghility of the saving rate to population
ageing liesin the high saving rates of the oldest cohorts, over the whole period observed.

14 Results obtainable by using the non-adjusted SHIW data are not significantly different from those of Tab. 3.1.
15 The three demographic projections (high, median and low) differ in terms of the paths of the fertility and
mortality rates assumed for the future.
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3.2 Social security reform, inter-generational transfers and the saving rate.

The low dadicity of the saving rate to population ageing seems inconsgent with the
available macroeconomic empiricad evidence and the predictions of the life-cycle hypothess.
Within this framework, the demographic trangtion produces a fdl in the saving rate because
the running down of wedth by those individuds who are in the last Sage of the life-cycleis
not compensated by wedth accumulation by the young. Evidence from the SHIW shows,
however, that the edely do not decumulate a sgnificant portion of their wedth. The lack of
wedth decumulation in the find pat of life could be due to many possble reasons, for
example the presence of a bequest motive, precautionary behaviour, the uncertainty about the
length of life, or findly the presence of PAYGO penson sysems. In this last respect, Jappdli
and Modigliani (1998) show that when contributions are interpreted as a form of compulsory
saving and pensons as a rent, the age profile of wealth becomes very close to the shape
predicted by the life-cycle theory. In what follows, we make use of this intuition to provide an
interpretation for the shgpe of the saving profile estimated on sample data If, for an
individud, totd saving is the sum of privae saving (disposable income minus consumption)
and socid security saving  (contributions) — i.e. if contributions are consdered as
accumulation of rights to future consumption — then the subdtantiad congtancy of private
saving in the later stage of life may depend on the characteristics of the socid security system.
More precisdly, the growth, since the beginning of the 1970s, of a PAYGO penson sysem
providing generous tranders to the elderly could have redised a sgnificant inter-generationd
transfer of resources in favour of the generations who retired between the end of the 1960s
and the end of the 1980s'® (Castellino 1995). If the cohorts who have been favoured did not
perfectly anticipate the effects of these policies on ther lifetime income, their (private) saving
behaviour may not have dgnificantly changed. In this case those who benefited from the
generosity of the pension policies could have accumulated an amount of financial and real
wealth greater than what would be enough to finance consumption when old. How thiswedlth
will be used in the future becomes of crucid importance in explaining the dynamics of privae
sving.

To provide an example, Fig. 3.1 shows the different profiles of red and financid wedth
for a representative individua in the absence of a PAYGO system, and if it is introduced
during the active phase of life. The profiles are obtaned from a smple mode describing the
consumption and saving choices of an agent who lives for 50 years and works during the first
35. At the beginning of each period ghe decides the level of consumption on the bass of
avalable information, preferring a condant level of consumption over time. If there is no
socid security system, the wedth profile has the traditiond shepe envisaged by the life-cycle
theory, increesng during working years and then fdling to zero a the moment of deeth. If a
pure PAYGO system is introduced in the 21% year with a 15% contribution rate, the dynamics
of wedth accumulation changes private saving fdls immediady after the introduction of the
penson sysem, and the running down of private wedth during retirement is dower. The
agent anticipates the greater lifetime income arisng from the participation in a new penson
sysem, which will provide more benefits than the actuaridly far amount, snce the system
has not yet become aregime®’.

In the graph we have didinguished two Stuations i) the agent increases her/his own
consumption after the introduction of the pension system: wedth goes to zero a the end of

16 A particularly important role has been played by the introduction of the institute of old-age pensions and by
the evolution of the indexation mechanisms.

17 Sjtuations such as that described in the graph arise after the introduction of pay-as-you-go pension systemsfor
those generations who benefit from transfers without having paid contributions in the past, and every time the
increase in pension provision is financed form contributions paid by younger cohorts.
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life; ii) the agent does not consume the whole increese in lifeime income wedth remains
positive even a the end of the lifespan.

Those cohorts who are currently in retirement could be in a postion Smilar to the last
described: for many of those who are now pensoners, contributions paid during working
years are a very profitable investment (Gronchi 1994), both in absolute terms and with respect
to the returns avalable in financid markets, thanks to the generosity of the rules for the
computation of contributions and benefits, and to the fact that many of them dSarted to pay
contributions in an advanced phase of ther working career. If these agents did not
subgantidly change their consumption profiles, they now turn out to have postive saving
rates even in advanced ages. Thus, the dynamics of financial and real wealth over the life
cycle depends also on the dimension of pension wealth.

To sum up, the pogtive and fla saving profile in the last stage of life for those cohorts
currently retired may have been caused by two factors the generosty of penson policies
during the last 30 years and the fact that the grester lifetime income transferred to the ederly
was not trandformed into a consumption increase of corresponding amount by the same
cohorts. Further, in this case a share of the greater lifetime income can take the form of
intergenerationd trandfers.

What could be the effect of the pension reforms of 1992 and 1995 on the saving of the
various cohorts, those currently retired and those now working? In other words, what will be
the effect of the reduction in penson wedth on the age profile of financid and red wedth?
The reduction in future penson promises should, for a given leve of contributions, determine
an increaxe in jLprivate saving, paticulaly from younger cohorts, more severdy hit by the
pension reforms™®. If this reaction does actualy take place, we should expect an increase in
the saving rate by these cohorts in the next few decades, and a reduction in accumulated
saving after 2030. The reaction of those who are aready retired or close to retirement should
be less relevant, since the reforms have lesser consequences for them.

There are, however, some dements that may make it difficult for this scenario to teke
place. Firs, the degree of subditutability between private and socid security wedth is
probably low: empiricd dudies trying to measure it have edimated coefficients around 20%-
30% (Jappelli 1995, Ross and Visco 1995). Others (Attanaso and Brugiavini 1995; Grant,
Miniaci and Weber 1998) find a grester sendtivity of saving and/or consumption to the 1992
reform, but the many peculiarities of that period suggest this evidence should be taken with
caution'®. Second, given the estimates of the stock of wedlth currently owned by those who
now are 55-60 or more years old, it is likely that they will end their life-cyde with sgnificant
amounts of wedth. The same cohort effects estimated in section 2.1 can be interpreted as
evidence that the high socid security trandfers in favour of those who are now 55-60 years old
have not been trandformed into greater consumption but have been saved, and are now
avalable for tranders to the younger generations pat of the contributions paid by the
working generations will be, a least in pat, given back to the same generations, under the
formof inter vivos transfers or bequests.

The exisence of a widespread net of inter-generationd solidarity is indeed the only way
to make compatible the various pieces of evidence shown in section 2 — that is, for the
elderly, podtive saving rates and a subgtantidly congtant private wedth profile. These two
phenomena can coexig only if inter vivos transfers take place; further, a non-decreasing
private wedth profile is compatible only with the presence of significant bequests.

18 The effects of the pension reform are markedly different according to the year of birth of workers; in
particular, there is a drastic difference among those workers who had more or less than 18 years of tenure in
1995.

19 During 1993 there was a strong recession over the whole European continent, and in Italy a particularly heavy
series of measures to correct public deficit. The fall in household consumption in that year could be more easily
explained by these factors than by the first significant pension reform of the 1990s.
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The effect of intergenerationd transfers can be particulaly srong on the currently
young cohorts, since the demographic trandtion determines a reduction in the number of the
potentid beneficiaries, for each member of the old generation, of future transfers (Weil 1994).
Population ageing could induce an increese in the average amount of bequedts, with a
consequent decline in the saving of those currently young.

Direct evidence on intergenerationa trandfers from the SHIW is scarce, essentidly
limited to a section of the 1991 survey, leading to conclusons about their importance which
are oppodte to one can infer from saving and wedth accumulation behaviours. We argue,
however, tha the available evidence on income, consumption and wedth is, paticularly after
the adjustments, superior in qudity and quantity. A possble indication of the importance of
intergenerationa transfers may be deduced from an edtimate where one of the explanatory
variables of consumption is the fact that a least one parent of the household head is 4ill dive.
A pogtive dgn for this varigble can be interpreted as an indirect sgnd of the presence of
expectations of future transfers giving rise to grester current consumption, or dterndively as
an indication of inter vivos tranders, which rase the consumption of the receiving family.
Usng the 1995 SHIW, the coefficient of this regressor turned out to be pogtive and
gonificant, even after controlling the effects of the education levd of the father of the
reference person (which influenced both the amount of the possible bequest and the education
levd of the son, and thus his permanent income) and a wide saries of economic and
demographic variables. Households whose head has at least one parent dive consume, on the
bass of this regresson, aout 1 million lire more per year than the others (results in
Appendix).

The uncertainty about the sengtivity of the saving rate to changes in penson wedth and
the role of intergenerationa tranders make it difficult to evauate which scenario is more
likdy to emerge following the joint occurrence of the penson reform and the process of
population ageing. We therefore provide here a series of forecasts, distinguishing two basic
cases, i.e. with and without a reaction from younger generations to the fdl in ther penson
wedth. Both cases are further examined with and without cohort effects. In the scenario with
a behaviourd reaction, we assume that the senstivity of private wedth to changes in pendon
wedth is pogtive, but lower than one in particular, we adopt as a measure of this dadticity
the value of 30%, corresponding to the upper limit found by Jappelli (1995). To measure the
impact of pensgon reform on saving in the following decades we have used the cohort-specific
wedth profiles, estimated in section 2.3, and estimates of their penson wedth, before and
after the two reforms of 1992 and 1995%°°. Asuming that the household has the am of
maintaining the same consumption leve before and after the reforms, the congtant pension
benefit corresponding to the stock of penson wedth has been compared to the annud
consumption flow estimated on sample data, corrected for economic growth. In each period,
the difference between these two vaiables (plus the flow of financid income) represents
annua saving. The average of the saving rates for the whole retirement period has been, for
each cohort, compared with the average saving rate that would have taken place without the
reform. The change in the two saving rates represents a measure of the reduction in the
average saving rate for al cohorts which will retire until 2050. If S, A, By 2 and G, are
respectively saving, the edtimated levd of financid and red wedth, penson income and
consumption in year t, and r is the congtant interest rate, then

20 Estimates of pension wealth and of its changes following the reform have been computed by Fornero and
Ferraresi (1999). They are obtained starting from lifetime profiles of employment income, to which the pre- and
post-reform pension rules have been applied. The computation routine also takes into account survival
E)robabi litiesand the presence of survivor’s pensions, and assumes a constant growth rate for GDP of 1.5%.

! The Pt term is obtained as the pension benefit that enables the present value of pension wealth at the moment

of retirement to be reconstructed.
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Socid security wedth (and thus Py) is therefore, in this Smulation, the only variadle
which changes following pendon reforms, while variations in saving dlow the household to
keep consumption a the same pre-reform levd. The inter-generationd didribution of the
costs of the penson reforms has not been uniform, particularly among those workers with 15
or more contribution years in 1995. Penson wedth fals by 30% for those cohorts born in the
1940s, and by more than 50% for those born in the 1960s. While for the oldest cohorts of
workers the only effects are linked to the changes in indexation rules, for the others there is
aso afdl in the average value of the first ingalment of penson.

On the bass of the described hypotheses and methodology, we smulated the impact of
the reduction in pensgon wedth on saving during the period of population ageing. Results that
do not consider the presence of behavioural reactionsin saving are contained in Tab. 3.2.

Tab. 3.2: Demographic trangtion, penson reforms
and saving formation (no behavioura reactionsin saving)

Year  Saving ratewithout cohort Saving rate with cohort

effects effects
1995 16,3% 16,2%
2000 15,2% 14, 7%
2005 14,5% 13,5%
2010 14,2% 12,2%
2015 14,2% 11,1%
2020 14,2% 10,9%
2025 14,2% 9,7%
2030 14,0% 9,0%
2035 13,3% 8,0%
2040 13,1% 7,5%
2045 13,2% 7,3%
2050 13,5% 7.4%

The effects of penson reforms are, in both cases, sgnificant, and particularly strong, as
before, when specific cohort effects are dlowed for. In this case the saving rate haves a the
end of the period. The reduction is particularly pronounced immediately after the reforms and
until 2040. It then Sabilises because the new penson system has reached full maturity. And
penson wedth becomes the same for dl cohorts. These saving profiles are congtructed under
the assumption that the young do not react to the changes in penson wedth, either because
the dadticity of private wedth to penson wedth is actudly zero, or because they rely on the
inter-generationd  transfers implicit in the estimated age profiles of private wedth in order to
keep a congant consumption level over the life-cycle. The projection in the second column of
the table may thus be interpreted as a description of the case in which either private pension
funds do not develop, or dternatively they develop, but other forms of saving accumulation
are subject to a pardld contraction Taking account of cohort differences, we describe a
Stuation where active generations keep saving less than those who preceded them.

The possbility that households do reect to the reduction in penson wedth with an
increase in their private wedth is described in Tab. 3.3. The increase in private wedth is
proportiond to the fdl in pensgon wedth, with a coefficient of 30%. Results show that, unlike
the no-reaction case, the fdl in the aggregate saving rae is consequently lower for dl years.
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In the smulation without cohort effects the saving rate fals by only one percentage point, and
by seven pointsin the second case.

Tab. 3.3: Demographic trangtion, pension reforms
and saving formation (with behaviourd reactions in saving)

Year Saving rate without Saving rate with
cohort effects cohort effects
1995 16,3% 16,3%
2000 15,6% 15,3%
2005 15,0% 14,2%
2010 14,9% 13,0%
2015 15,1% 12,1%
2020 15,2% 11.3%
2025 15,5% 10,9%
2030 153% 10,3%
2035 14,7% 94%
2040 145% 9,0%
2045 14,7% 9,2%

2050 15,0% 9,1%
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4. Conclusions

This paper has studied some possible connections between population ageing and the
formation of household saving. The main results can be summarised in the following points

)

i)

ii)

The saving rae of the ddealy is aways ggnificantly podtive, even dfter
correction of the SHIW data with more reliable pieces of evidence about
consumption (ISTAT survey) and the stock of financia wedth (BNL survey).

In the observed period (1987-1995) the data show, for dl cohorts, a strongly
negdtive trend effect on the saving rate. For this reason the methods usualy used
to separate age, cohort and period effects turned out to be ineffective. Non
uniform cohort effects emerge after detrending the datac cohorts born before
1940 save, at each stage of the life-cycle, more than their predecessors, while the
reverseistrue for younger cohorts.

Edimates of household wedth (financid and red) show a profile tha increases
up to the age of 60, and is thereafter substantidly flat. Cohort effects are dways
postive. The lack of any decumulation in the stock of wedth for old ages
suggests the presence of dgnificant intergenerationd linkages, which would aso
make compatible the age profiles of wedth and saving.

In the edimaion of the future dynamics of the private saving rae, the
condderation of cohort effects turns out to be crucid. A dmple shift-share
projection produces an increase in the saving rate ty 2 points of GDP owing to
population ageing. On the contrary, taking account aso of the cohort effects,
household saving fdls from dmost 16% in 1995 to 13,5% in 2050.

Given the importance of cohort effects, we have studied the consequences on
saving of the two pendon reforms of 1992 and 1995, which have had different
impacts on the socid security wedth of the living generations We have
conddered two scenarios in the first the younger individuds (those hit harder
by the reforms), do not react to the fdl in thar sodd security wedth by
increesing their saving; in the second they actudly increese ther saving
propensty to an extent consgent with the avalable empiricd evidence about
the dadticity of household saving to socid security wedth. The fird scenario
can be judified with the ambiguous findings in the empirical literature about the
relationship between saving and socid security wedth, and with the likdy
presence of intergenerationd trandfers (point iii) amed a compensating the
intergenerationd redidribution carried out by the penson reforms. Household
saving fdls in dl these cases, in the worst case to 7% in 2050, and even in the
case of an increase in the saving rate of young cohorts.



Appendix 1: National accounts and the life-cycle profile of saving

Againg the procedure followed to adjust the origind SHIW data, it could be objected that all
surveys used here (SHIW, BNL, ISTAT) underestimate the corresponding nationa accounts
averages. We then applied to the origind SHIW and ISTAT data a series of coefficients to
rescale the data to the nationa accounts. The coefficients gpplied to income are taken from
Brandolini (1999, tab. 11), and are diverdfied by income source, while those for consumption
stem from a smple comparison between average household consumption from the Relazione
Generale sulla Stuazione Economica del paese and the averages of the ISTAT survey, for
each year. The am is to check whether the resulting profile is different from Fig. 21. Results
ae shown in Fg. Al Saving continues to be pogtive in the find pat of the life-cycle. We
repeated the anadlyss on these data, with very smilar results in terms of age and cohort
effects.

Appendix 2 : Estimation of private household wealth

Dependent variable log of private (financid (adjusted) plus real) household wedlth.

| Robust

[ Coef . Std. Err. t P>t [95% Conf. Interval]
____________ e
age [ . 7377468 . 0425546 17. 336 0. 000 . 6543384 . 8211551
age2 | -.0748451 . 0148859 -5.028 0. 000 -.1040219 -. 0456684
age3 | -.0397293 . 0123047 -3.229 0. 001 -.0638469 -. 0156117
age4 [ . 0068348 . 0031048 2.201 0.028 . 0007493 . 0129203
dyear 87 | -.2528107 . 0444104 -5.693 0. 000 -. 3398563 -. 1657651
dyear 89 | -.0376791 . 0372175 -1.012 0. 311 -.1106264 . 0352682
dyear 91 | -. 033033 . 0295545 -1.118 0. 264 -. 0909606 . 0248947
dyear 93 | . 0877461 . 0240548 3.648 0. 000 . 0405979 . 1348943
| og(gdp) [ . 3912865 . 1402126 2.791 0. 005 . 1164656 . 6661074
n°child 0-5 | -. 033523 . 0181955 -1.842 0. 065 -.0691868 . 0021407
n°child 6-10] -.0183062 . 0176278 -1.038 0. 299 -. 0528572 . 0162447
n°child 1117| . 0164337 . 0130625 1.258 0. 208 -. 0091693 . 0420366
n°adul ts | . 3599094 . 0138715 25. 946 0. 000 . 3327209 . 387098
<=conp. educ.| -.6338396 . 0171017 -37.063 0. 000 -.6673593 -.6003198
degree [ . 476487 . 0287882 16. 551 0. 000 . 4200613 . 5329127
north [ . 0566755 . 0184741 3.068 0. 002 . 0204658 . 0928853
south | -.3385615 . 020062 -16. 876 0. 000 -. 3778836 -. 2992395
head female | -.3363148 . 0202746 -16. 588 0. 000 -. 3760536 -. 296576
_cons [ 10. 40912 . 3685669 28. 242 0. 000 9. 686722 11. 13153
Nunber of obs = 36060; F( 18, 36041) = 442.53; Prob > F = 0.0000
R- squar ed = 0.1810; Root MSE = 1.2985

Note: age = (age of the head —40)/10.
In this regression year dummies are not constrained to zero.

Appendix 3: Effects of the presence of parents on children’s consumption

In this last gopendix we show briefly the results of an estimate of the log of household income
in SHIW 1995 on a series of socid and economic variables, on income and in particular on a
dummy equd to 1 if & least one of the head's parents is Hill dive. This varidble is assumed to
be an indicator of possble inter vivos trandfers or, dternaively or jointly, of the probability to
receive a trandfer in the future. Its dgn is, as expected, pogtive, and implies that households
with this characterigtics consume on average 2.6% more than the others. The table shows only
some of the coefficients. The regresson was carried out with origind SHIW consumption as
the dependent variable because the adjustment we made is aimed at reconstructing new cohort
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averages for consumption, and does not produce a saisfying correlaion between income and
consumption, since income was not used in the imputation. This is not a problem if we look a
cohort averages, but it would become so if the am was to study the relation between income
and consumption among families belonging to the same cohort.

| Robust
lc | Coef . Std. Err. t P>t [95% Conf. Interval]
_________ e e e e e e e m e e e e e e meme e e meme e e e e e e e e e e e e mm e ——— - =
ly | . 5487451 . 0134576 40.776 0. 000 . 5223646 . 5751255
age | . 0298333 . 0179288 1.664 0.096 -. 0053118 . 0649784
age2 | -.0165541 . 0117198 -1.412 0. 158 -. 039528 . 0064199
age3 | -.0004506 . 011401 -0.040 0. 968 -. 0227996 . 0218984
aged4 | -.0024188 .0047482 -0.509 0.610 -. 0117265 . 0068889
age5 | . 0005662 . 000585 0.968 0.333 -. 0005805 . 0017129
genco | . 0007911 . 0129556 0. 061 0.951 -. 0246053 . 0261874
gencf | . 0263602  .0119489 2.206 0.027 . 0029371 . 0497833
educpl | -.0442523 .0243672 -1.816  0.069 -. 0920184 . 0035138
educp2 | -.0340892 . 024419 -1.396 0. 163 -. 0819569 . 0137785
educp3 | -.0169054 .0290067 -0.583 0.560 -. 0737662 . 0399554
educp4 | . 0246442 . 0340908 0.723 0.470 -. 0421828 . 0914712
educp5 | . 0967304 . 0404515 2.391 0. 017 . 0174347 . 1760261
_cons | 4.537307 . 1421523 31.919 0. 000 4. 258651 4.815963

Number of obs = 7947; F( 34, 7911) = 282.16; Prob > F = 0.0000
R-squared = 0.7257; Root MBE = .29393

ly = logarithm of disposable income (adjusted).

genco = 1if at least one of the partner’s parentsisalive.

gencf = 1if at least |east one of the head’ s parentsisalive.

educpl-educp5 : dummies for increasing levels of the head’ s father (alive or not).
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