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1. Introduction

Households' and private ifrms' savings constitute the main source of supplyofcapital in

Israel. Saving for retirement is a signiifcant partof households' saving: saving for retirement

through pension and provident funds alone constitute 35 per centof households' total

savings. Saving for ertirement has undergone major changes in recent years. Pension funds

owned by the Labour Union Movement and others declared deficits, and this crisis created

pressure to reform not only the funds themselves but also the framework for pension saving

generally. The Government, in concetr with the Labour Union Movement has already

decided the outline of a new pension scheme, but pressure rfom various sources will

probably lead to changes to it. The public debate that followed the crisis raises several

important issues that are the focusofcurernt ersearch projects by the authors. In this study

we concentrate on two issues: what is the economic situationof the elderly, and what is the

contributionofpensions under the current system to post­ertierment income.

This paper examines the way that income and consumption vary with age, and focuses on the

elderly. The impactofoccupational pension schemes on the incomeofthe elderly is

investigated by estimating the degree to which voluntary private non­pension saving offsets

pension saving; we call this the 'offset coefifcient'. A coefficient of 1 means that an incerase

in occupational pension saving is totally offset by a decrease in other formsof private saving,

leaving total saving, and therefoer income at old age unaffected. A low coefficient means

that extra pension saving is not offset, so that total saving and thus income during old age

rises. We largely ignoer the National Insurance universal pension scheme, and concentrate

on employers' pensions.

The effect of pension saving schemes on overall savings has been extensively discussed since

Feldstein's seminal 1974 paper. A central issue, both theoertical and empirical, is the degere



to which other private saving falls to offset the rise in pension saving caused by govenrment

intervention, as measured by the offset coefficient. In theory, when strong time­preference,

income uncetrainty and liquidity constraintsare included, the offset coefficient should be

small (Samwick, 1994). But empirical studies such as Venti­Wise (1990) and Gale­Scholtz

(1994) yield a wide rangeof quantitative effects of a rise in pension saving on total saving.

We derived cohort data on consumption, income and saving in Israel by combining data rfom

five annual Consumer Expenditure Surveys taken between the years 1968 arid 1982. The

surveys contain detailed socio­economic data useful for the estimation ofincome and

consumption/saving equations. Detailed questions on the sources of income allowed us to

build a pictureofthe financial situationof the elderly, and the contributionofoccupational

pensions and National Insurance pensions to their income.

Our findings show that neither income nor consumption decline with age. The upper income

quintileof the elderly saves substantially; this refutesthe simple life­cycle theory of saving.

About halfof income at retirement age comes from the universal National Insurance and the

private pension funds. Those with occupational pensions have higher income than the rest of

the population. This suggests that there is little offset between pension saving and other

savings. As is found in many other developed countries, the young and poor barely save.

Younger cohotrs enjoy higher lifetime income and consumption, reflecting economic growth

in Israel and more speciifcally in labour productivity. Thus in cross­section comparisons the

elderly appear to be relatively poor.

Themajor goalof this paper is to clarify the contributionof pension funds to the well­being

of the elderly, and more generally to national saving. We use both a macro and micro

approach. In the former, the institutional effect of pension funds is included as oneof the



variables that explain the saving rate using time series data. The lower boundofthe effect is

one­half, so the offset coefficient is 0.5 or less. In the micro approach we use over 1 100

observations from the 1979 consumer expenditure survey to determine the negative effect of

pension fund saving on other private voluntary saving. Again, the offset coefficient is 0.5 or

less.

These results about Israeli consumers, which are compatible with results from other

developed countries, deviate rfom the predictionsofthe simple life cycle model. As with

other countries, the theory can be retainedifthe results are explained by liquidity constraints

and large coefficients on time preference. A further explanation to reconcile the data with

the theory is that rationality is bounded by insufficient information and awareness about

pension rights and inability to make complicated actuarial calculations about the future.

The restofthis paper is organized as follows. In section 2 the basic data are presented. In

section 3 we discuss the theoretical framework. And section 4 contains the main empirical

findings.

2. The Data

Below we present a numberofcharacteristicsofthe general population andofthe 65 and

over age group that are relevant to the determination of saving for retirement and overall

saving. These data are particularly important for the examinationofpotential changes to the

institutional set­up for pension savings and the effect they might have on overall saving.

We begin by surveying the extentof the employed labour force insured to receive a pension,

whether by a Labour Union pension fund or an unfunded public sector pension. Table 1



shows that only about halfofthose employed ­ about 800 thousand people ­ are insured to

receive a pension.

Table 1: Employed Persons, Employees and Those Covered by Pension Plans (including
funded pensions) for the year 1992

(thousands(

1,650Israeli Employed Personsl. = 2 + 3

295Self­Employed2.
1,355Employees (a+b+c(3.
500a. Those covered by a pension fundFrom this:
300b. Those with funded pepsins (estimate(
555c. Those with no pension coverage"

Some have savings for pensions in mutual funds.

The propotrionofsalaries covered by pension insurance is lower still: only about 40 per cent

(see Table 2 below). The propotrion is not homogeneous across sectors. In the business

sector, in which pension insurance occurs only within the frameworkofthe pension funds

and not as unfunded public sector pensions, less than a thirdof wage income is insured.

Table 2: Wage Payments to the Civilian Sector, the ProportionofWages Covered by
Pensions, and Total Contributions to Pension Schemes, 1992

74,024million NISCostof civilian labor1.

58,000million NISCivilian wage payments2.
410/0Propotrion of salaried workers covered by pension schemes

(funded or through a pension fund(
3.

680/0Propotrion of salaried income insured by pension funds as a
propotrionof total insured salaried income

4.

2,800 million NISTotal pension contributions (= 2*3*4*0.175(5.

that

In 1992, 1 US$ = 2.44 NIS was the rateof exchange for the New Israeli Shekel.

Cost of labor net 0f28.5"/i.
The proportion of incomeof those covered by pension funds and funded pensions that constitute 580/0, net of 30"/o
represents constituentsofwage income not covered by pension insurance (such as car allowances), i.e., (1 ­0.3)*58.
The 3294 remaining are covered by funded pensions.



At the same time it should be pointed out that for some employed the provident funds are the

only institutional saving for retirement, while for others it is only a complement for the

pension fund. For the self­employed, the provident funds have the advantage that they are

more liquid than the pension funds. In other words, some propotrionofthose employed are

covered by both the pension funds and provident funds, while the rest, whose size is

unknown, is covered only by oneof the two methods of insurance. It should also be noted

that contributions to mutual funds are significant. In 1992, for instance, contributions were

in the orderofabout NIS 5.6 billion compared toNIS 2.8 billionof contributions to the

pension funds.

The relatively restircted pension coverage is also expressed in its overall contribution to

households' savings; savings in pension funds constitute only about 11 per centof total

households' saving. However, as mentioned above, savings in mutual funds aer to a great

extent complementary to pension saving, and its weight in total saving is about 24 per cent

(see Table 3 below). It follows that the direct institutional saving that can be attributed to

life­cycle smoothing constitutes 35 percentofthe total savingsof households. Similar

findings were reported in Ameircan studies, indicating that mostof the accumulated wealth is

due to the precautionary motive, bequest motive and liquidity constraint discussed in Section

IV. (See e.g.Kotlikoff and Summers 1981, and Deaton 1991, p. 53.) In the same vein, our

age cohort data show a close associationof consumption and income throughout the life

cycle, with only little smoothingof consumption. (See Diagram 2.)

The saving rate obtained rfom the Consumer Expenditure Surveys is very low; in the 1992

survey it is practically zero (when durable goods are included in consumption, see Table 4

for the 1992 survey). This contradicts the National Accounts figures, reported in Table 3. It

appears that the income data from surveys are biased downwards, and consequently so too



are the savings data. Moreover, the survey data for savings do not include employers5

contributions to the various savings funds (pension, provident and other funds). Their

inclusion would boost income and savings significantly; at a rough estimate, the savings ratio

would rise by about 5 percentage points.

Table 3: Gross Private Sector Saving and Its Principle Constituents

Distribution
of Household
Saving (0/o(

Gross Pirvate Saving

Share of
Disposable
Income (0/o(

Billion NIS

26.936Total Saving rfom All
Sources

1.

11.215Saving by Firms­
Estimate

2.

100.015.7­21Saving by Households3 ­­ 1­2
)11.5()1.8()2.4(A. In Pension Funds
)40.0()6.3()8.4(B. In Provident Funds"
)7.1()1.1()1.5(C. Study Funds
)41.4()6.5()8.7(D. Other

Shaer similar to that found in Canada, Japan, Italy. See Poterba, Table 1 .

Someof this saving is not allocated for ertirement (thus the estimate ofabout 400/4).
Note: Saving in pension and provident funds is defined as: contributions + the funds' profits ­ payments.

As expected according to the theory, saving is not uniform across the life cycle, but its

variance is even greater between the various income groups (the higher the income group, the

higher its savings ­ see Table 4 below). Much research abroad has found that income

distribution had a strong influence on the savings ratio; income distribution was generally

found to have greater impact than age. This, for example, is the case in the collection of

research papers that appear in Poterba (1994). They cover Italy, Britain, the USA, Germany,

Japan and Canada. As we mentioned, the survey data on income and savings (see Table 4)

do not include employers' contributions to the various savings funds. Their inclusion would

greatly increase the savings ratio in the intermediate age groups. This correction to the

developmentof savings during the life cycle improves the theory's fit to the data.



Table 4: Income, Consumption and Saving by Age and Income GroupAccording to the

Family Expenditure Survey 1992/3 (cross section data) (current pirces(

A. Disposable IncomeofAverage Individual (NIS)
Monthly average divided into income quintiles for each age group

Source: Family Expenditure Survey 1992/93

Total65+51­6431­5020­30Quintile/
AgeGroup

7647767396711

12191285116010232
16591776159513943

22652490217118424
42984236338828285

19042071213218191564Total

B. Consumption (excluding durables)of Average Individual (NIS)
Monthly average divided into income quintiles for each group

Total65+51­6431­5020­30Quintile/
AgeGroup

95710209168701

14131382126111702
16741739163915763

21892336, 206719624
31533523279626845

18201895201317411663Total

C. Savingof Average Individual (NIS)
Monthly average divided into income quintiles for each age group

Total65+51­6431­5020­30Quintile/
Age Group

­193­244­177­1991

­193­97­100­1472

­1638­43­1823

76155105­1204
11457135921435

8417611878­99Total

D. Shareofsaving outofTotal Disposable Income (percent)
Monthly average divided into income quintiles for each age group.

Total65+51­6431­5020­30Quintile/
Age Group

­20.2­23.9­19.3­22.91

­13.7­7.0­8.0­12.52
­0.92.2­2.6­11.53
3.56.65.1­6.14
36.320.221.25.35

4.69.35.94.5­5.9Total



Until now we have surveyed the age groups preceding retirement age, someof which are

supposed to save for retirement. We now proceed to survey the 65 and over age group,

examining the shareof pension income outof total pensioners' income, and attempting to

estimate its impact on the savingsof this age group. First we establish the sizeof this group

and the ratioofthose who receive pension income. One can see from Table 5 that in 1992

the 65 and over age group comprised almost half a million people, just under 10 per cent of

the total population. About 40 per centof this group receive a pension. The family

expenditure survey gives a slightly higher ratio (see Table 6), but it pertains to families, and

not individuals.

Table 5: Population Aged 65 and Over and Pensioners

5195.9Total Population1.

487.2Aged 65 and over2.
260

)170(
)90(

Recipients of pensions (citizens)
Of Whom:

Those with pensions from pension fund
Those with funded pensions ­ estimate

3.

200Pensioners age 65 and over4.

Table 6: Proportion of Householders Receiving a Pension,
Outof all Householders Aged 60­80, According to Survey Years

(percent(

19921986197919751968Quintile
15182015101

34382720132
57533831283
62535337184
63555344235

464438 .3018Total

The average monthly pension is about NIS 1000 (see Table 7); it accounts for about 38 per

centoftotal incomeof those in the 65 plus age group who receive a pension. The average

monthly pensionof those who receive a pension from oneof the Labour Union Fedeartion's

pension funds as reported in their publication "Labour Union (1991)" is slightly higher

(about NISI 1 100 per month). The average total per capita incomeof those who do receive a



Table 7: Income, Sources of Income, Consumption and Saving of Those Aged 65 and Over, Family Expenditure Survey 1992
(NIS, current prices(

Saving per CapitaConsumption per CapitaGross per Capital IncomeQuintile

Net perOf This:Total
Excl.Excl.TotalExcl.Excl.TotalCapitaOtherOldPensionIncomeOtherLaborGross

DurablDurablesDurablesDurablesIncomeNationalAgefromIncome
andandInsuranceAllowanceResidential

HousinHousingAllowancesProperty
­10­250­29910771317136610673641941820773481200IRecipients of
318­90­174125916671751157753449622355438916112Pension
55760­7714611958209420187145280044012024521293Income
81016323185825062645266848486120156722430328294
20391175964255034133624458859517188476597097051645
745213891643217422982388544659874672873322591Total
­132­194­2367648268686324244305842596441Those Without
130­80­112816102710599466143501921651049552Pension
188­205­275105814511521124657469035120817712633Income
456­29­92132518091872178196375042749946418604

20251176103019942844298940198236807581968133745125

5361356411931594166417296841803585784291851Total
644176771426189519932071604425124154273792235TotalTotal

Population



pension is about 40 per cent higher than those who do not receive a pension (see Table 7).

Their disposable per capita income is also higher than thatof the 20 to 64 age group: about

NIS 2400 per month compared to about NIS 1 860. That is a gap of30 per cent! It theerfore

appears that pension cover is linked to the standardof economic well­being during retirement

age. Nonetheless, there is no significant difference in the savings ratioofthose who receive

a pension and those who do not. In bothof these population groups, the savings ratio is

positive (Table 7). Positive saving by those age 65 and over does not fit the simple life cycle

theory. It is possible that other factors are at work, as we pointed out above. At the same

time, saving by the sectionof the population under age 65 does not include employers'

contributions to pension funds as explained above, and their inclusion would greatly enhance

the savings ratioof this group.

3. Estimationof Changes to Income and Consumption
Across the Life Cycles Based on Cohorts

The aimofthis section is to build a picture of changes in the average individual's income,

consumption and saving across the life­cycle, so that the data may be verified against the

economic theory. In addition, it might be desirable to obtain some knowledge on the effect

ofthe institutional pension saving on the income and consumptionof the elderly. Our

anlaysis stresses the usefulnessofcohotr data. A cohotr is a sectorofthe population born in a

given year, that may be tracked as it ages; its income and consumption at different stages

may be specified from survey data. Cross­section data are nothing but observations for

different cohotrs at the same point in time, when the cohotr members are at different ages.

Cross­section data are not a reliable source for constructing income and consumption age­

profiles, because different cohotrs are not comparable for various reasons, e.g. post economic

experience, labour productivity, time preference, and life expectancy. Only studies that

employ relatively long panel data on households can fully disentangle individual behaviour

11
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Illustrationsof the difference between cross­sectional analysis and analysis based on cohort
data to the varianceof consumption or income with age
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from cohotr effects. Since no such data are available for Israeli households, one must rely on

repeated cross­sectional data, i.e., exploit the variation in the behaviourof each cohort over

time to estimate cohotr­speciifc profiles from several waves of cross­sectional data. We have

only five observations for each cohort, because we utilize data from surveys, from 1968 to

1992, so we cannot construct a full age proifle from the data alone with further assumptions.

However, a number of cohotrs may be combined to produce a proifle of income and

consumption across the life cycleifthe following conditions hold:

. that the consumption proifle with respect to timeofthe typical household differs only by a

constant or equivalently;

.that schedule with respect to time, has the same slope for cohorts at any given age.

12



Taking these conditions as assumed, we estimated equations for: consumption (CO),

disposable income (YD) and disposable income from economic activity (YDE), which is

defined as YD minus income from pension and old age allowances. The explanatory

variables treated as exogenous in the equations are: the cohorts (groups representative of

given birth years), where all cohorts are represented by a dummy variable C, (i = number of

the cohort). Similarly, the effectof age (AGE) expressed by a polynomial oforder X

(generally 3). Other explanatory variables used in the estimation are: educational level

(EDUC) and family size (HSIZE). The observations are households. (For a detailed

discussionof this model see Deaton­Paxson, 1993). The numberof observations used for '

this estimation were 1 1,399 rfom the last five surveys (to I 992). The cohotrs are defined at

three year intervals. The estimated equations appear in Tables A, B and C (following). An

alternative estimation is based on observations representing an average household belonging

to a particular cohort. In this case, the numberof observations used for the estimationof the

equation is 70. The resultsofthe two typesof estimation are similar. The income and

consumption profiles which appear in Diagram 2 were derived from the equations in the

Tables A, B and C following, by setting the influenceof the cohotrs to zero in the estimated

equations. In other words, the level was determined by the 'youngest' cohotr.

The dummy variables that express the influenceof the cohotrs can be interpreted as the effect

ofwealth, for example the accumulation of greater human capital by the younger cohotrs at

any given age point (Paxson A Deaton, 1 993). Thus in practice the income and consumption

levelofyounger cohotrs is higher. It should also be pointed out that a cross­section by age is

essentially a collectionof observationsof different cohotrs, and the slope will therefore be

biased downwards (see diagram below). A cross­section is therefore an inaccurate

representationofthe income and consumption proifle across time. Further, it is possible that

a given year group displays relatively higher saving (to other groups) across the whole life

13



Dependent Variable: YD Table A

Analysis of Variance

of MeanSum
Prob>FF ValueDF Squares SquareSource

0.0001203.676(.7 240001267.2618 432002281CModel
11380 13409587409 1178346.8725Error
11398 17729610220C Total

0.2437R­square1085.51687Root MSE
0.2425Adj R­sq1715.72821Dep Mean

63.26858C.V.

Parameter Estimates

f for HO:StandardParameter
< |T|ProbError Parameter=OEstimateDFVariable

.00180­3.127438.72009173­1372.0367631INTERCEP

.000104.01027.28939088109.4295501AGE

.02700­2.2120.53569658­1.1849281AGE2
.137401.4860.003353830.0049831AGE3
.12720­1.52547.59457868­72.5888691C2
.00060­3.44250.14698993­172.6165141C3
.00010­4.11148.61501058­199.8538441C4
.00260­3.01150.26669603­151.3727861C5
.00010­5.41152.87963680­286.1410611C6
.00010­6.08952.84293816­321.7745741C7
.00010,­7.53355.01342624­414.4400381C8
.00010.­9.93756.03988990­556.8649961C9
.00010.­10.85258.18096944­631.3860441CIO
,00010.­11.92664.72330301­771.8842981Cll
,00010.­12.68264.22224138­814.4616581C12
00010.­15.32565.92254957­1010.2599901C13
00010.­15.71771.28303642­1120.3826371C14
00010.39.7102.1099364683.7861241EDUC
00010.­23.2675.60035806­130.3035151HSIZE

1.965DDurbin­Watson
' Obs.) 11399)For Number of

1st Order Autocorrelation 0.017
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Dependent Variable: yD£ Table B­

Analysis of Variance
of MeanSum

Prob>FF ValueDF Squares SquareSource

0.;000L164.79918 3475030234 193057235.22Model
■. . ■11380 13331349567 1171471.8425Error

11398 16806379801C Total

0.2068R­square1082.34553Root MSE
0.2055Adj R­sq1478.01926Dep Mean

73.22946C.V.

Parameter Estimates

T for HO:StandardParameter
< |T|ProbError Parameter=0EstimateDFVariable

.00010­6.112437.43836975­2673.8265061INTERCEP
.000106.82827.20966485185.7785701AGE
.00010­4.3520.53413154­2.3246031AGE2
.032402.1390.003344030.0071531AGE3
.12470­1.53547.45553098­72.8655661C2
.00070­3.40650.00048535­170.2827361C3
.00010­3.97048.47298169­192.4170051C4
.01130­2.53350.11984174­126.9496701C5
.00010,­5.03352.72514879­265.3833681C6
.00010,­5.50152.68855737­289.8377961C7
,00010.­7.81754.85270436­428.7955371C8
00010.­10.06055.87616921­562.1075041C9
00010.­10.50753.01099357­609.5432961CIO
00010.­10.36364.53421370­658.7921171Cll
00010.­9.76864.03461592­625.4970751C12.
00010.­10.60265.72995655­696.8899571C13
00010.­10.51971.07478283­747.6653821C14
00010.34.7802.1037722773.1690501EDUC
00010.­20.1355.58399660­112.4354961HSIZE

1.945DDurbin­Watson 1
.( 11399Obs)For Number of

1st Order Autocorrelation 0.027

[5



Dependent Variable: CO Table C

Analysis of Variance

of MeanSum
Prob>FF ValueDF Squares SquareSource

0.0001263.198.5 205807061.8618 3704527113Model
.2 781948.9248911380 8898578765Error

11398 12603105879C Total

0.2939R­square884.27876Root MSE
0.2928Adj R­sq1621.80360Dep Mean

54.52440C.V.

Parameter Estimates

r for HO:StandardParameter
< mProbError Parameter=0EstimateDFVariable

.00030­3.631357.38814359­1297.623276 ­1' INTERCEP
.000104.56122.23035810101.3910461AGE
.04090­2.0450.43638668­0.8923831AGE2
.273901.0940.002732080.0029901AGE3
.36170­0.91238.77127681­35.3649081C2
.00010­4.42240.85051032­180.6386951C3
.00010­5.80139.60253635­229.7293021C4
.00010­7.21440.94802476­295.3871991C5
.00010­8.03443.07656655­346.0795041C6
.00010­10.42743.04667128­448.8478651C7
.00010­12.14344.81478429­544.1926161C8
.00010­16.22145.65095740­740.4839461C9
.00010­18.11247.39511377­858.4279721CIO
.00010.­19.21552.72459946­1013.0954841Cll
,00010.­21.41452.31642693­1120.2953791C12
00010.­23.24953.70152417­1248.5107391C13
00010.­23.44858.06825932­1361.5706901C14
00010.39.1081.7187867367.2185621EDUC
00010.­26.7404.56213793­121.9937291HSIZE

1.974DDurbin­Watson
: Obs.) 11399)For Number of

1st Order Autocorrelation 0.013
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cycle as a result of lackof confidence caused by particular historical factors, such as

economic crises or wars, in which case its consumption level will be biased downwards not

as a resultof the effectof age. And indeed, in the cross­section data we obtain a smaller

slopeofthe income and consumption schedule with respect to age, as compared to the age­

cohort data. In addition, saving at higher ages is positive in the cross­section analysis and

negative in the age­cohort analysis (see Table 4). The reason for the difference in saving is

that the older age groups save more than their younger counterpatrs, probably due to their

adverse experience as immigrants to Israel. Nonetheless, in both typesofanalysis

consumption tracks income to a high degree, in other words, the smoothingof consumption

across age is lower than the life cycle theory would lead one to expect.

4. The Conceptual Framework

In this section we describe the conceptual relationship that determines the effectofthe type

of pension scheme on individuals' savings over the life cycle, and from there the effect on

total saving in the economy.

Individuals' savings are determined by a number of factors, the most impotrantofwhich are:

the bequest motive, the precautionary motive, and the desire to guarantee an appropriate level

ofconsumption during retirement, namely the desire to smooth consumption over the life

cycle. Pension savings are an impotrant mechanism for ensuring appropriate income during

retirement (whether patrial or total retirement). We therefore focus on the effectof these life

cycle motives on households' private saving, and the contributionof pension savings to this.

For this purpose we review the life cycle model that determines income and consumption,

and therefore savings; and we examine how pension savings can be incorporated into the

model.

18



An earlier paper by one ofthe authors ofthis paper (Spivak 1994) contains a detailed ­ ..

discussion ofthe effect ofthe pension programme on savings in the economy, using a model

ofoverlapping generations in which the interest rate and all the variables were determined

endogenously. The conclusion was that in this model, which assumed full certainty and no

liquidity constraint, the pension scheme impacted on savings onlyif operated with pay­as­

you­go financing, and not a fully funded pension scheme. In these circumstances, the first

generation goes into pension­supported retirement, but there is no parallel saving by that

generation to create the capital assets that would provide the returns to fund those pensions,

and the level of savings in the economy thus falls. The other scenario, that of a funded

pension scheme whereby savers5 funds are invested in the market, should have no effect on

savings. The effect ofa State subsidy to pension savings, for example by designated

government bonds with a subsidised rateofreturn, was not discussed.

4a. The Standard Life­Cycle Model

Our starting point will be the regular model ofthe Life Cycle theory, with the following

simplifying assumptions:

. complete certainty

. no motive to bequeath

. individuals face no liquidity constraint, in other words they are able to borrow against

future income or to save for retirement.

Wage income is fixed according to the marginal product of labour. The longer the period of

preparation and training ofthe work force, the higher the return on human capital (Deaton,

1992). Another factor that results in an increase in the productivity of labour with age is

"learning by doing5'. The longer he has been in employment, the greater the efficiency ofthe
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worker, up until a cetrain age when it reaches its peak atfer which it falls, reflecting age .

limitations, in other words the ability to learn versus the ageingof knowledge. Finally, when

the worker retires, his wage income falls to zero. It follows that wage income is not fixed

throughout a persons working life; rather, it statrs relatively low, peaks, and then declines

towards retirement.

Given the modePs assumptions, and the standard assumption ofa separable utility function

over time, the consumer maximizes his utility subject to his budget constraint.

with the assumption that:

r = 6 it follows that at the optimum: c0 = c, = ... = cT = c.

The assumption that the utility function is separable is critical to this result.

We define permanent income (yp) as income received throughout one's life which is equal in

terms of present value to wage income (y), i.e.

yt
1'

I
1=0 +0')1

1i
t=0 )1

and then: c =yp .

in other words, private consumption (c,) is ifxed over the life cycle and is equal to permanent

wage income (yp) (Modigliani, 1986).

For the above assumptions it follows that income in youth yt is lower than permanent income

yp, consumers will therefore want to borrow against future earnings, and their saving will
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thus,be negative, the same as the segment.of,the population in retirement. Only the

intermediate generation will save (seeDiagram 1). This modeof behaviour is known as

consumption smoothing. In Diagram 2 we see the actual relationship in practice between

incomeand consumption across the life cycle (for the methodofestimation see note 4

above). Consumption largely tracks current income, and consumption smoothing is far lower

than one would expect rfom the theory.

That consumption behaves this way has been the findingof much empirical research on

consumption across the world (see for example: Poterba 1994). Similarly, an additional

finding that contradicts the simple life­cycle hypothesis is the high savings ratio among the

top fitfhofthose aged 65 and above ­ 36.3'M>ofdisposable income (seeTable 4).Ifthe

purposeof all accumulated wealth is consumption, thenthey should consume allof their

income. This finding is also shared by other countires. Our results, that the young and the

poor do not save, are also a partof the world pictureof consumption behaviour (see Hubbard,

Skinner, Zeldes 1995).

The incompatibilityof the empirical data and the simple life cycle theory leads to the

addition of elements that attempt to make the theory more realistic. The main ones are:

. a liquidity constraint, recognizing the difficulty of borrowing against human capital.

. a motivation for insuirng against income (and consumption) uncertainty. This causes the

individual to build up a buffer stock of financial assets so that consumption may be

smoothed during short periodsofcrisis.

. strong preference for the current peirod. This causes a strong desire to lend, which

means that a liquidity constraint is effective.

. a shotr planning horizon. This strengthens the link between consumption and income.
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. the bequest motive. This explains why the poor do not save: they assume that their

children will be betteroff than they are.

The papers by Hubbard et al., Samwick(1994) and Gale­Scholtz (1994) on substitution

between IRAs (Individual Retirement Accounts) and other formsof saving use elements 1­3.

These new models also achieve the result that substitution between pensions and private

saving may be partial; this contrasts with the classical model presented above, in which a fall

in voluntary private saving is totally offset by a rise in saving for pensions .

4b. The liquidity constraint and its implication for saving across the
life cycle, particularly for pension savings

It is well known that it is difficult to borrow against human capital. The consumer may

consume only what he has saved.

Diagram 3: Income and Consumption According to the Life Cycle Hypothesis

NEGATIVE
SAVING­

0
20

CURRENT INCOME FROM

ECONOMIC ACTIVITY

CONSUMPTION UNCONSTRAINED
BY LIQUIDITY

CONSUMPTION
CONSTRAINED
BY LIQUIDITY

t
65

c=y

T
85

2 See Juster­Gustman's 1995 survey.
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The graph presented in Diagram 3 describes consumption with a liquidity constraint. We see

that, the liquidity constraint prevents negative saving by the younger segmentof the

population and therefore increases assets and permanent income fort> t .

Nevertheless, according to the graph shown here, income smoothing does occur: atfer the

area where consumption equals income, consumption is equal in all periods, and is not close

to income. For this reason one cannot accept this model as an accurate representation of

reality. In contrast to this, a modelofconsumers whose planning horizon is limited and who

face a liquidity constraint does succeed in matching the data that we cited in Diagram no. 2.

Formally, this model is the same as the one shown in this section, but with a restricted

planning horizon. It is easy to see that in this model there is less income smoothing. The

closer agents are to retirement, the greater is voluntary saving for retirement. Mandatory

saving for pensions imposed on the younger segmentofthe population is to no degree offset

by a fall in their pirvate saving, since the latter is, intended for a few years hence and not for

the retirement period. The older the population segment, the greater the offsetting of

mandatory pension saving by individuals.

4c. Precautionary motivated saving , and the extent to which it is
offset by saving for retirement.

Another approach, that provides a better explanation for the close relationship between

consumption and income across the life cycle is to include the precautionary motive in the

behavioural model. The following survey is based primarily on Carroll's paper (1991) and

the survey by Deaton (1992). Below we address the implicationsofthis model on saving

during the retirement period, and we derive empirical conclusions about the extent of

offsetting between these different typesof saving as they are presented in Samwicl^s model
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)19*94(. According to Carroll, US income surveys suggest that zero income is a real

possibility, and therefore many individuals prefer not to borrow. Therefore when income

uncertainty exists, risk­averse individuals, whose utility functions display constant relative

risk­aversion, will tend to save in a periodofthe life cycle that is relatively early in

comparison to the behaviour that would fit the permanent income hypothesis with complete

income certainty. This is because individuals require liquid assets so that they can protect

themselves against a large temporary fall in income or a lackofemployment. In principle

they would prefer not to accumulate assets and thus to enjoy a higher standardof living, were

it not for this fear. They compromise by holding the smallest possible portfolio of assets that

can suffice as a buffer against temporary shocks to income. This saving cannot therefore be

used to raise current consumption against future income in the long run. The result is that

under these circumstances consumption tracks income to a far greater extent. According to

Modigliani (1986), the demand for savings due to the precautionary motive has grown during

our lives as a resultof the direct move rfom private assets to saving in pension funds and

National Insurance. Annuity income is illiquid and cannot be used as a guarantee for loans,

and thus cannot be used as a buffer stock. Engen andGale (1991) also dealt with this

subject; they demonstrated how a model that includes a precautionary motive for saving can

explain why individuals adopt saving schemes for retirement together with other forms of

saving. This is because saving schemes for retirement have higher returns but lower liquidity

becauseof the penalty on early withdrawalof the savings.

The model which explains savings using the precautionary motive is further enhanced by

inclusion of a liquidity constraint, since the ability to borrow during hard times provides a

certain level of insurance for some people. Thus the greater the extent to which this option

does not exist, the greater the need for extra saving for such circumstances (Deaton, 1 992(.
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Samwick(1994) discusses the degreeof offsetting between saving for retirement and other

formsof pirvate saving. He deals withthis question both by simulation, using a model

mainly based on Deaton, and also by estimating the relationship between pension assets and

other forms of private assets owned by workers close to retirement. The twomethods result

in a coefficient on the offsetting variable that varies between 0.1 and 0.2. The model which

he used for the simulation is multi­period; these are the assumptions on which it is based:

. individuals' utility functions are characterised by constant relative irsk aversion (CRRA);

. income uncertainty exists (both in permanent and transitory income);

. retirement leads to a sharp fall in income from economic activity (up to half its previous

level);

. duirng retirement there is complete certainty regarding income.

. a liquidity constraint exists, expressed by the fact that individuals cannot borrow against

future earnings or against pension income.

By estimating the coefficients for the equationsof the model he obtains the results descirbed

above.

5. The Effectof Institutional Saving for Retirement on
Total Saving in the Economy: Empirical Results

In order to estimate the effect ofa change in policy regarding institutional saving for

retirement (mainly in the pension funds and to a lesser degree in the Provident funds) on total

savings in the economy, it is important to know howmuch one typeof saving is offset by

another. The theoretical aspectof this problem was dealt with at length in the previous

section. We shall recap only the main points here, as an introduction to the empirical results.
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If individuals voluntarily save for retirement in any case, then a rise in mandatory

institutional saving, either by legislation or by collective agreement to widen the scope of

pensions will be largely offset by a fall in voluntary saving. However, it is often the case that

individuals who are forced into institutional saving do not save a corresponding amount, nor

do they have corresponding liquid assets that they are able to reduce, and certainly not the

ability to take loans against the rise in institutional savings for retirement. In other words,

the extent to which institutional saving for retirement is offset by a reduction in other forms

of saving depends also on the volume of liquid assets held by individuals. Moreover, even

when individuals do hold liquid assets, someof them are designated to be a buffer stock and

cannot be used for this purpose. In conclusion, the combination of strong time preference,

income uncertainty and a liquidity constraint results in a small coefficient on the offsetting

variable.

This topic has been on the research agenda in the USA for over two decades, since

Feldstein's seminal work (Feldstein 1974). Research methods and the underlying models

have changed, the quality and detail of macro­economic statistics has improved considerably,

but there is still no agreed answer.

The most recent research in the USA focuses on the effectofvarious assumptions regarding

income tax on saving, for example IRAs (Individual Retirement Accounts). Using this

scheme, the individual may exempt a given quantityof savings from income tax, and to pay

income tax when he withdraws the money later in life, primarily during retirement. The tax

break exists because the marginal tax rate during retirement is generally lower, since taxable

income is lower. In contrast to a mandatory pension, the individual is completely aware of

the amounts under discussion, and he decides on them himself. The mechanism by which the
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individual is given the incentive to save is thatheis asked to designate a potrionof his

savings as IRAs in his income tax return, and this sum is then exempted rfom income tax.

The savings are relatively liquid ­ he is able to use them immediately in the coming year if he

is willing to pay the penalty plus the marginal tax for that year. For these reasons, it is

reasonable to assume that the offsetting effect on other savings rfom a mandatory pension

would be less than rfom IRAs. However, researchers have reached varying conclusions even

about the offsetting effect on other forms of savings rfom IRAs: Dicks, Mireaux and King

(1984) obtained a coeiffcient of0.1 5, while Hubbard (1986) obtained oneof 0.4. Venti and

Wise (1990) came to the conclusion that the offsetting effect is almost non­existent, but the

effectof institutional saving on national saving was only 64 per cent, becauseof the large tax

breaks. Gale and Scholtz (1994) found that the coefficientofsubstitution between IRAs and

other assets irses with age, since the young face greater liquidity constraint. Imrohoroglu and

Joines (1994) obtained a coeiffcientof offsetting of0.5. Samwick concludes that the general

valueof the coeiffcientof offsetting found in the literature is between 0.2 and 0.5 (i.e. that a

irseof one dollar in pension wealth reduces other wealth by between 20 and 50 cents).

We now proceed to explain the econometric testof whether there is an offsetting effect

between institutional saving for retirement and other types ofsaving, and if so how large this

effect is. The following is an introduction to the time seires quantitative analysis. Later we

present a somewhat different analysis based on cross­section data. We term the vector of

explanatory variables X and the private saving ratio (S), so that:

(1) S = a0 +a, X

3 For example: income distirbuiton, age distribution, changes in the rateof inflation, and rates of
return.
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This assumes that the private saving ratio is fixed endogenously by individuals maximizing

their utility. At the same time, the composition of saving, for example the shares of

institutional saving for retirement (SR) and other saving (SO) is determined by other factors

once the total level of saving is established.

The compositionof saving is:

(2) S = SO + SR

If we assume that SR isexogenous ly determined, for example by wage agreements, then:

(3) SO = a0 + a, X­SR

In other words, in this case there is perfect substitution between SR and SO.

In the event that the substitution between the two is not total for the reasons described above,

then:

(4) SO = a0 + ct| X­a2 SR, 0c2< 1

By substituting (4) into (2) we get:

(5) S = a0 + a, X +(1 ­a2) SR ■ ' .

Below we present the empirical estimationof this equation.

The test for offsetting is thus0< ( 1 ­a2) < 1 . Inthis case,0< ct2 < 1. In other words, the

coefficientofoffsetting is partial.

We do not knowof any empirical research in Israel that has investigated the effect of

institutional saving in the pension and provident funds on total saving.

Data in Israel are less detailed than in the USA. On the macro level, statistical data collected

by the Bureauof Statistics is available for assets held by the pension and provident funds,
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and the sourceofchanges to these assets: contirbutions by those insured, thefunds­ pension

payments, inflation indexing contributions and net profits. The change in assets net of

indexing contirbutions is defined as the funds' saving, as used above. We were able to define

a consistent setof data for the years 1975­1994, serving for the econometric estimation

below. Diagram 4 includes also tlie years 1971­1994, whose data are less reliable. From the

macro data, presented in Diagram 4, there appears a strong parallel between changes in the

total private savings ratio and changes in savings in the pension and life assurance funds,

though the change is always stronger in overall private savings. This linkage is interesting in

lightofthe fact that the sourcesof the two setsofdata are different and independent.

The statistical link between total pirvate savings S and savings in the pension and provident

funds SR (both vairables are measured as percentagesofGNP) is expressed in the following

regression:4

)6(S= 12.15 + 0.80SR + 0.30S., adj R2=0.295

(2.4) (2.8) (1.5) D.W.=1.67

S­l is the savings ratio with a one year lag. The t values are given in parentheses. The effect

of SR is significant at a 59i level. The Durbin­Watson statistic shows that there is no seiral

correlation.

In order to estimate the effect ofinstitutional saving for retirement on total private saving,

expression meeds to be given to the other factors that affect private saving, such as: the

distirbution of income between wage and non­wage income (WYD); the change in tlie rate of

inlfation (DDP) which causes uncertainty and an unforeseen erosion of real income; the real

4 It is well known that the saving rate S time­series follows a random walk. We did not test for unit
roots due to the small numberof observations (20(.
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Diagram 4
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interest rate; the real return on capital stock; and finally changes to the age composition of

the population. Only someof these variables were found to have a significant impact on

savings. The equation that we obtained was:

)7( S=16.46 ­ 1.41 WYD + 1.02WYD.1 + 0.017DDP + 0.24SR + 0.54S., adjR2=0.83

(1.8) (­5.8) (5.1) (3.6) (1.5) (4.1) D.W.=1.76

The problem that arose in this equation was that institutional saving SR is not an exogenous

variable since it is patrially influenced by the same variables described above that influence

other formsof private saving. For this reason, we estimated an equation in which investment

for retirement was represented by institutional savings in pension funds (SRP) alone. This

variable is determined principally by collective wage agreements, and is hardly influenced at

all by the variables listed above. The estimated equation is as follows:

)8( S=16.36 ­ 1.06.WYD + 0.95WYD.! + 0.017DDP + 0.64SRP + 0.51S., adjR2=0.85

(1.9) (­5.4) (4.8) (3.7) (2.1) (4.1) D.W.=1.42

The estimationofthis equation, however, suffered from the problem of serial correlation.

The problem was solved by the exclusionofthe variable for the change in the inflation rate

(DDP). The equation that we obtained was:

(9) S=25.67 ­ 1.13.WYD + 0.92WYD.1 + 0.86SRP + 0.33S., adjR2=0.71

(2.3) (­4.2) (3.4) (2.1) (2.1) D.W.=1.74

Taking into account that institutional saving in pension funds accounts for only about 40 per

centof total saving for retirement, it follows that the coefficient on offsetting in the long run

derived rfom equation (4) above is about 0.5, similar to the result given by the Family

Expenditure Survey (see below(.
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Statistical data about contributions to pension fupcjs by households on the micro level in the

Family Expenditure Survey cover only the year 1979. The survey's data allow one to

compare the savings ratioof the section ofthe population that makes contributions to pension

funds to that which doesn^, and to examine these, groups in termsoftheir characteristics,

such as income group (decile) and age. From Table 8 it is evident that the average savings

ratioofhouseholds is clearly higher in the section ofthe population that makes contributions

compared to the section of the population that does not, whose average savings ratio is zero.

What is the reason for the difference in the savings ratio between these two sections? One

might have thought that the reason is the income disparity, since the average income ofthe

section that makes contributions to institutions for pension saving is almost fifty per cent

higher than that ofthe non­contributing section. To check this claim we attempted to isolate

the effectof income by dividing the population into income deciles, because within each

decile income distribution is more homogeneous. Then we split each decile into contributors

and non­contributors. The result was that in 7 ofthe deciles the savings ratio ofthe

contributors was higher than the non­contributors (Table 8). The conclusion is that even if

we isolate the effectof income, the result is that the savings ratioof contributors is higher.

The degreeof offsetting between different types of saving was mainly tested by the

estimationof consumption and saving equations based on survey data, for the population that

contributes to pension saving. The unit under examination is the family. The number of

families that appear in the sample on which the equation was estimated is 1 166. It is clear

from the Expenditure Survey that the marginal tendency to save rises with income, and this

effect outweighs the effectof age. (Research on savings by households for the 6 main OECD

countries published in the book edited by Poterba, 1994, obtained similar results.) For this

reason, the equations were estimated using a polynomial, to capture the marginal effect that
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changes with the level of income and age. Nonetheless, we obtained good results using a

simple estimation with log linear specification. It is clear rfom the estimated equations that

pension contirbutions have a significant positive effect on pirvate savings (namely a

reduction in consumption). The consumption equations (in Table 9) imply that pension

contributions have a negative marginal effect on consumptionof 0.5. This figure is obtained

by dividing the coefficient on pension contributions estimated in the equation, which is the

elasticity, by the shareof pension contirbutions in consumption, which is about 40/0 (see the

table for details). This result is thus similar to the that obtained from analysisofthe time

series. In the savings equations (Equation 2 in table 1 0), the marginal propensity regarding

pension contirbutions derived rfom the coefficientsofthe estimated equations is unitary, at

the mean valuesof the variables. Hence, there is no declineofother private saving so the

offset coefficient is zero.

To summarize the findingsofthe cross­section analysis we conclude that the offset

coefficient lies between zero and one­half.
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Table 8: Comparison between the Saving Ratioof Those who Make Pension Contributions to Those Who Do Not,
by Decile, Age 20 to 64, 1979 Survey

Proportionof Income
as Pension ,. ■'

Contributions (of
Those Who
Contribute(

The Difference in
Rate of Savings
between
"Contributor" and
" Non­contributors"

Rateof Savings that Includes:

Of Those WhoDo Not
Make Pension
Contributions

OfThosWhoMake
Pension
Contributions

Of Total PopulationQuintile

Percentages

2.7­8.1­7.3­15.4­10.31

3.310.8­16.4­5.5­9.52

4.1­0.9­3.5­4.4­4.23

3.71.40.31.71.34

3.910.0­7.72.20.75

3.65.8­0.65.24.16

3.521.0­8.712.39.77

3.74.98.213.112.78

4.9­0.114.714.614.69

4.37.213.721.020.110

4.011.0­0.210.99.0Total



IM^l Explnnitrioniof Consumption Per Stanrlnrrlized Tnirivi.lnnl (logarithmic( "!­Those Who Make tension Conlirbntioni According t0 the

1 979 Family Expenditure Survey

StatisticsExplanlory Variablesquation
umber

D.W.adj. R*(A)s(A)>(A)3(A)2AA­AE­AIn FAMSInYDIn PENconst.

2.000.676­0.102

(­2.6)

­0.104

1­2.7)

­0.083

(­4.5)

0.779

(36.9)

­0.021

(­2.0)

730.נ

(11.0)

.1

2.030.681­0.0000002

(­3.1)

0.00005

(3.2)

­0.0041

(­3.2)

0.163

(3.2)

­3.121

(­3.2)

­0.111

(­5.5)

0.773

(36.7)

­0.021

(­1.9)

24.787

(3.4)

.1

Explanaiton nfSymlinls

**SPW$ *[ contributionofpension savings
נךץח! logofdisposable income per standnrdi7ed imlividunl
InFAMS logofsizeof family
E­A European/African origin
A­A Asian/African origin
A ageofheadof family
const. die equation's constant
adj R[sym] coefficientof explanation adjusted for degrees of freedom
DW. D1jrbin:\Vatson statistic.

dNCONS
5PEN = ­0.5 >=i

5NCONS PEN
dPEN NCONS = ­002

PEN
NCONS = 0.04



Tahle 10: Explanation of Saving Per Standardized Individualof Those that Make Pension Contributions, According to the 1970 Family Expenditure Survey

StatisticsExplanatory VariablesEquation

Number

D.W.adj. R'A­AFAMS)A)J)A('A)YD)3)YD)2)YD()PEN(')PEN("PENconst.

2.000.562130.5

)1.9(

32.1

)3.6(

­0.014

)­1.0(

2.0

)1.2(

­96.5

)­1.4(

­0.000001

)­1.1(

0.00004

)2.5(

0.179

)2.7(

­0.00007

)­2.8(

0.026

)2.2(

­1.576

)­1.2(

1014.3

)1.1(

1.

2.010.651135.4

)2.0(

28.7

)3.6(

0.00002

)13.0(

0.240

)9.1(

­0.00004

)­3.2(

0.012

)3.0(

­499.3

)­5.9(

2.

Explanationof Symbols

PEN contirbutions to pension savings (average 57.5 per unit)

YD disposable income per standardized individual (average value 1574.5 per unit)

A age ofhead of family (average value 40.8 years)

FAMS sizeof family

E­A European/Ameircan origin

A­AAsian/ Afircan origin
const.the equation's constant

adj R (sym) coefficientof explanation adjusted for degrees of freedom

D.W. Durbin­Watson statistics
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