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The Economic Council of Canada was established in
1963 by Act of Parliament. The Council is a crown
corporation consisting of 2 Chairman, two Directors and
not more than twenty-five Members appointed by the
Governor in Council.

The Council is an independent advisory body with
broad terms of reference to study, advise and report on a
very wide range of matters relating to Canada’s econom-
ic development. The Council is empowered to conduct
studies and inquiries on its own initiative, or if directed
to do so by the Minister, and to report on these activi-
ties. The Council is required to publish annually a
review of medium- and long-term economic prospects
and problems. In addition it may publish such other
studies and reports as it sees fit.

The Chairman is the Chief Executive Officer of the
Council and has supervision over and direction of the
work and staff of the Council. The expenses of the
Council are paid out of money appropriated by Parlia-
ment for the purpose.

The Council as a corporate body bears final responsi-
bility for the Annual Review, and for certain other
reports which are clearly designated as Council Reports.
The Council also publishes Research Studies, Discus-
sion Papers and Conference Proceedings which are
clearly attributed to individual authors rather than the
Council as a whole. While the Council establishes gener-
al policy regarding such studies, it is the Chairman of
the Council who bears final responsibility for the deci-
sion to publish authored research studies, discussion
papers and conference proceedings under the imprint of
the Council. The Chairman, in reaching a judgment on
the competence and relevance of each author-attributed
study or paper, is advised by the two Directors. In
addition, for authored Research Studies the Chairman
and the two Directors weigh the views of expert outside
readers who report in confidence on the quality of the
work. Publication of an author-attributed study or paper
signifies that it is deemed a competent treatment worthy
of public consideration, but does not imply endorsement
of conclusions or recommendations by either the Chair-
man or Council members.

Etabli en 1963 par une Loi du Parlement, le Conseil économique
du Canada est une corporation de la Couronne composée d’un
président, de deux directeurs et d’au plus vingt-cing autres membres,
qui sont nommés par le gouverneur en conseil.

Le Conseil est un organisme consultatif indépendant dont le
mandat lui enjoint de faire des études, donner des avis et dresser des
rapports concernant une grande variété de questions rattachées au
développement économique du Canada. Le Conseil est autorisé &
entreprendre des études et des enquétes, de sa propre initiative ou a
la demande du Ministre, et 4 faire rapport de ses activités. Chaque
année, il doit préparer et faire publier un exposé sur les perspectives
et les problémes économiques a long et & moyen termes. Il peut aussi
faire publier les études et les rapports dont la publication lui semble
opportune.

Le président est le directeur général du Conseil; il en surveille les
travaux et en dirige le personnel. Les montants requis pour acquitter
les dépenses du Conseil sont prélevés sur les crédits que le Parlement
vote a cette fin.

En tant que personne morale, le Conseil assume I’entiére responsa-
bilité des Exposés annuels, ainsi que de certains autres rapports qui
sont clairement désignés comme étant des Rapports du Conseil.
Figurent également au nombre des publications du Conseil, les
Etudes, Documents et Comptes rendus de colloques, qui sont explici-
tement attribués a des auteurs particuliers plutét qu’au Conseil
lui-méme. Celui-ci établit une politique générale touchant ces textes,
mais c’est au président qu’il incombe de prendre la décision finale de
faire publier, sous les auspices du Conseil économique du Canada, les
ouvrages 4 nom d’auteur tels que les études, documents et rapports
de colloques. Pour se prononcer sur la qualité, I’exactitude et 1’objec-
tivité d’une étude ou d’un document attribué a son auteur, le
président est conseillé par les deux directeurs. De plus, dans le cas
des études a nom d’auteur, le président et les deux directeurs
sollicitent I’avis de lecteurs extérieurs spécialisés, qui font un rapport
confidentiel sur la qualité de ces ouvrages. Le fait de publier une
étude ou un document a nom d’auteur ne signifie pas que le président
ou les membres du Conseil souscrivent aux conclusions ou recom-
mandations contenues dans I'ouvrage, mais plutét que I’analyse est
jugée d’une qualité suffisante pour étre portée a I'attention du public.
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Résumé

La présente étude examine les effets des régimes de
pension privés et publics sur le niveau et la composition de
1'épargne personnelle. Elle tient donc compte &galement des
modifications qui ont pu se produire dans les portefeuilles
personnels sous l'influence des régimes de retraite actuels. En
outre, l'auteur passe en revue les effets des régimes de pension
sur la quantité de travail que fournissent les gens et,donc, de
leur portée sur les décisions d'opter pour la retraite et sur

1'épargne personnelle.

L'auteur établit un modéle des choix entre la
consommation et les loisirs, portant sur un cycle de vie divisé
en deux périodes, dont il se sert pour analyser 1l'épargne sous
forme de pensions, ainsi que le comportement de l'offre de
travail. En partant de 1l'hypothése que la consommation et 1la
demande de biens sont déterminées conjointement plutdt que d'une
fagon séquentielle, le modéle a é&t& €largi pour inclure les choix
de biens conditionnés par le rendement de ces biens et des

risques qu'ils comportent.

Les équations d'estimation que donne le modé&le
ont été étendues pour tenir compte des changements
démographiques passés, de l'inflation, du chdmage, des risques

afférents 3 un portefeuille, des taux d'intérét et autres formes



de richesse des ménages. Cette optique plus vaste, ainsi que le
cadre théorique plus rigoureux qui englobe la demande de biens,
permettent une analyse plus compléte que les études passées,

qui étaient plus pragmatiques.

Les résultats empiriques obtenus portent a conclure
que les Régimes de pensions du Canada et de rentes du Québec
n'ont eu aucun effet direct sensible sur le comportement de
1'épargne personnelle. Toutefois, il ne semble pas en &tre
de méme pour le programme de sécurité de la vieillesse et,
fort probablement aussi, des régimes de pension offerts par
les employeurs. En outre, les changements dans les attitudes
envers la retraite, qui ont résulté de ces régimes de pension,
ont également influé 1l'épargne personnelle. Les effets conjugués
des régimes de pension et du vieillissement de la population ont,
semble-t-il, contribué & réduire le taux de 1l'épargne personnelle
de peut-étre 0,5 point de pourcentage en 1975. Il s'est produit
aussi, dans les portefeuilles des particuliers, une légére hausse
de la participation 3@ des régimes enregistrés d'épargne-retraite,
aux dépenses des obligations d'épargne du Canada. De plus, les
prestations de sécurité de la vieillesse, de méme que celles du
RPC et du RRQ ont entrainé une légére réduction de l'offre de
travail par travailleur avant la retraite. Les régimes de pension
offerts par l'employeur n'ont pas eu cet effet; avec les prestations
de sécurité de la vieillesse et des autres formes d'accroissement
de la fortune personnelle, ils ont influé sur le moment de quitter
un emploi primaire pour la retraite. Voild pourquoi certaines

personnes ont choisi de prendre une retraite anticipée et ont réduit

leur participation au marché du travail apreés 1'dge de 65 ans.




ABSTRACT

This study examines the effects of private and public
pension plans on both the level and composition of personal savings.
It thus also considers personal portfolio changes which may have
occurred as a result of existing pension plans. In addition, the
study examines the effects of pension plans on the amount of labour
supplied by individuals and, consequently, the implications for

the retirement decision and personal savings.

A two-period life-cycle model of the consumption-leisure
choice is used to analyse pension saving and labour supply behaviour.
On the assumption that consumption and the demand for assets are
determined jointly rather than sequentially, the model has also

been extended to include asset choices which depend on the return

and risk of the assets.

The resulting estimating equations have been
extended to encompass the effects of past demographic changes,
inflation, unemployment, portfolio risk, interest rates and other
household wealth. This broader scope and the more rigorous
theoretical framework which includes the demand for assets allow

a more comprehensive analysis than past, more pragmatic studies.

The empirical results lead one to conclude that the
CPP/QPP programs have not had any significant direct effect on
personal saving behaviour. However, this does not appear to be
the case with the OAS program and, quite possibly, the employer-

sponsored pension programs, In addition, changes in retirement




behaviour, which have occurred as a result of these pension programs,
have also affected personal saving. The combined effects from
pension programs and an aging population appear to have reduced

the personal saving rate by perhaps 0.5 percentage points in 1975.
A small shift in the portfolio of individuals towards RRSP's from
CSB's has also occurred. Furthermore, both OAS and CPP/QPP pension
plan wealth have lead to a small reduction in the per worker labour
supply prior to retirement. Employer-sponsored pension programs
have had no such effect; they, along with OAS and other wealth,
have affected the timing of retirement from the primary job. Thus,
individuals have chosen earlier retirement and have reduced

participation in the labour market after age 65.




Introduction

In recent years, concern about the adequacy of
capital investment has again become a prominent issue in
Canada. There is some apprehension that we may be saving too
little to meet future investment needs which, it is assumed,
would adversely affect economic growth and productivity in
Canada. The preoccupation with such a potential shortage of
saving has raised questions regarding the circumstances which
would result in a more or less permanent gap between saving and
investment and its implication for the economy. In general,
such a capital shortage could come about for three reasons.
First, financial markets could fail to clear, i.e. the demand
for savings persistently exceed the supply of savings. Second,
there may exist some standard regarding the desirable level of
investment external to the economic system which exceeds the
current and future expected supply of savings. Finally, capital
formation may be adversely affected by government policies

through their effects on the supply of saving.

This study is concerned with exploring the last issue,
in particular, the effects of Canadian pension plan programs on
the supply of saving. We shall explore the impact that both
government—- and privately-sponsored pension programs may have on
saving behaviour. In the United States, both Feldstein ([1974]
and Munnell [1974] have argued vigorously that such programs

have had an adverse effect on personal savings behaviour.



Feldstein's evidence, for example, shows that the U.S. social
security system may have depressed personal saving by as much as
30 to 50 per cent. By halving personal saving, social security
would have reduced total private saving by 38 per cent during
the 1960s. Over the longer term, Feldstein estimates that this
resulted in a decrease in the private capital stock of 38 per
cent and a decrease in GNP of approximately 11 per cent.l

If he is right, then the existence of similar programs in Canada
could have enormous implications for future economic growth and

productivity.

The Study

This study differs both in scope and methodology from
other, currently available Canadian and U.S. studies. These
studies take a narrow approach to the issue of pension plan
effects on personal saving. They ignore the fact that indivi-
dual saving decisions are made not only about the level of
saving out of disposable income, but also how this saving is to
be allocated among a variety of financial and real assets.
These choices, in turn, are made against a background of
decisions regarding consumption and the amount of labour to be

supplied to the market. The presence of pension plan programs f

will affect all of these decisions.

This study examines the effects of private and public

pension plans (including Old Age Security), on decisions about




the personal savings level and its composition, i.e. any
personal portfolio changes which may have occurred as a result
of the existence of pension plans. The study also examines the
effects of pension plans on the amount of labour supplied by
individuals and the implications for retirement and personal
savings. By extending the study to encompass the effects of
past demographic changes, inflation, unemployment, portfolio
risk, interest rates and other household wealth, an attempt 1is
made to focus on the ceteris paribus effects of pension plans.
Finally, the study will examine whether changes in personal
savings due to the pension programs are offset by other forms of

saving, for example, corporate savings. This should establish

whether the level of private domestic savings and its

composition has been affected by pension programs.

Before developing a theoretical model of individual
behaviour, we need to gain some insight into the institutional
framework of Canada's pension programs as it has developed over
the years and how previous researchers in this area have
attempted to relate such pension programs to personal savings

behaviour.

THE RETIREMENT INCOME SYSTEM AND
PERSONAL SAVINGS BEHAVIOUR

Prior to the introduction of the 0ld Age Pension Act
in 1927, saving for retirement had been primarily the responsi-

bility of individuals. With the introduction of this act which



provided a basic pension to those aged 70 and over, the
government took the first major step towards accepting
responsibility for the financial well-being of its retiring
citizens. Over the years, Canada's retirement income programs
have evolved to the point where pension programs now provide
both a minimum level of income and replace some portion of
pre-retirement income. Those programs designed to provide a
minimum income are all government financed. The most important
of these programs is the 0ld Age Security (OAS) program non
financed from general tax revenues. In 1977 it paid out $3,319
billion in benefits. It provides a demogrant to all residents
of Canada over 65 years of age in the form of a flat- rate
indexed pension without requiring a means test. In addition, a
Guaranteed Income Supplement (GIS) is available to those
individuals whose only retirement income consists of Canada
Pension Plan (CPP) or Quebec Pension Plan (QPP) benefits and/or
the OAS. However, while this program is also indexed, it does
require a means—-test and provides for a reduction of $1 in
benefits for every $2 of income in excess of the OAS grant. 1In
1977, it paid out $1,017 billion in benefits to about 50 per
cent of the population 65 years and older. A number of
provinces (Nova Scotia, Ontario, Manitoba, Saskatchewan, Alberta
and British Columbia) have also introduced their own, additional
program of income assistance. While not indexed, these programs

do provide some additional guaranteed income for the retired.




The other major components of Canada's retirement
income system are aimed at income replacement. The major
government-sponsored programs in this area are the CPP/QPP
programs. They cover 98 per cent of the labour force and are
not income tested. Benefits are indexed, are tied to earnings
up to a maximum earnings ceiling and are payable at age 65.
Unlike OAS and GIS, which are financed from general revenue,
these programs are financed from employer-employee contributions
(1.8 per cent of the employee's pensionable earnings with a
matching employer contribution). Currently, these contributions
exceed benefits. While the excess funds will disappear as the
CPP/QPP programs mature, i.e. when all individuals who have
contributed over the full period begin to retire, the excess
funds from CPP are currently made available to the provinces as
loans in proportion to the contributions from each province, at
the Government of Canada 20 year and over bond rate. With the
exception of Quebec, these funds replace other bor;owings and/or
are used for provincial expenditures and investments. The
Quebec Pension Plan invests its excess funds in province of

Quebec securities and other financial market instruments.

The private sector provides the remaining elements of
income replacement in the form of employer-sponsored pension
plans, Registered Retirement Savings Plans (RRSPs) and other
personal savings. Employer-sponsored plans are the most
important both in terms of coverage and dollar volume. About 40
per cent of these plans are integrated with CPP/QPP, i.e.

contributions and benefits of the two programs are integrated.



All such plans except plans operated by the federal government

for its own employees are required by law to be fully funded.

As of 1977, individuals who did not participate in such
employer~sponsored pension plans, for example, the

self-employed, could contribute as much as 20 per cent of their

annual earned income, up to $5,500, to a RRSP and deduct these
contributions from taxable income. In addition, individuals who .
are participating in an employer-sponsored pension plan, but
contribute less than 20 per cent of their annual earned income,

up to a $3,500 ceiling, may contribute the difference to a

RRSP.

By way of encouragement, Canada's Income Tax Act
provides that contributions to employer-sponsored plans and
RRSPs are, within certain prescribed limits, deductible from
gross income in determining taxable income. The individual
contributor therefore gains in two ways. First and foremost, by
contributing to an RRSP, or indeed, an employer-sponsored plan,
he defers his tax liability until retirement, at which time
savings are received as income. In most cases, an individual's
marginal rate of income tax will be lower during retirement than
when contributions were paid in. This is largely due to the
fact that such an individual's employment earnings, if any, are
much lower. Furthermore, as a result of the 0ld Age Exemption
and the Pension Income Deduction, any additional annuity income
from RRSP, or other pension plans is also taxed at a rate much

lower than that prior to retirement. Second, an individual

earns the gross rate of interest on such retirement savings




provided that interest earned is not received as income prior to

retirement.

Finally, individuals also save for retirement by
accumulating wealth in the form of financial and real assets. In
the latter case, the major asset accumulated by Canadian house-
holds is equity in a home. The only major tax incentive to save
via the accumulation of financial assets is the tax

deductibility of the first $1,000 of interest income from such

assets.

The development of such a retirement income system may
have had an effect on attitudes towards working and saving for
retirement. Not only would these programs tend to condition
individuals to 65 years as a normal retirement age, but programs
requiring an incomes test such as GIS, would actively discourage
individuals to work past this age. The pension benefits from
the various programs has also modified the sharp drop in income
that individuals previously had to face on retirement. This
income replacement effect also may have contributed to older
workers retiring earlier. The decline in the labour force
participation rates of the elderly (Chart 1) may therefore be
partly due to this exogenous factor -- pension programs.
Although the growth in personal income has no doubt been a major
cause of earlier retirement, the drop in the participation rate
of males after the introduction of CPP/UPP in 1966, along with

the overall decline in the participation rate between 1950-78,
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has also been the result of the retirement provisions of the
various pension programs. For example, the reduction in the age
of eligibility in 1972 (70 to 65 years of age) for OAS benefits

may have had a major impact on the retirement decision.

Anticipated pension benefits may lead individuals to
choose more leisure either through earlier retirement and/or a
reduced labour supply during the pre-retirement period.2
However, such expected earlier retirement would also induce
individuals to increase their labour supply prior to retirement
in order to increase their income and therefore maintain their
personal savings goal for retirement. A reduced labour supply
during pre-retirement, on the other hand, would require an
individual to save more out of 1income, thus increasing the

savings rate in order to maintain his personal savings objective

for retirement.

Anticipated pension benefits may also affect personal
savings behaviour directly, both in terms of the level of per
capita saving and the composition of per capita saving. If
individuals consider pension benefits as payments on an annuity
commencing at age 65 to which they have contributed during their
pre-retirement period, then pension programs can be considered
as providing personal wealth. Such wealth will have the same
effect on consumption as other, more tangible wealth -- it will

increase consumption and therefore reduce personal savings.




Such a reduction in personal savings does not imply
that all forms of personal savings are affected equally,
i.e. all financial and real assets are reduced across the board.
While it has been argued by Brainard and Tobin (1968) that
saving should be viewed as a spending/no spending decision
followed by a decision to allocate the saved funds among differ-
ent assets (a problem in portfolio choice), it can also be g
argued that in the presence of imperfect capital markets there
is a relationship between the niotives to save and the form in
which such saving take place. Thus one might expect individuals
to cut back discretionary forms of savings for retirement due to
the increased availability of contractual savings for retire-
ment, i.e. pension programs. In addition, such contractual
savings would change the risk and return characteristics of an
individual's overall portfolio of assets. This in turn should
lead to a change in the composition of assets in the discretion-

ary savings component of his portfolio.

Table 1 presents the annual composition of the stocks
of the major assets and liabilities held by individuals during
the period 1957-75. The evidence suggests that equity held by
individuals is the major component which has declined between
1957-75, about 16 percentage points. Furthermore, individuals
also hold a larger proportion of their assets in savings
deposits, private pensions, RRSP's and consumer durables.
Corresponding to the latter, there has also been an increase 1in

consumer credit. Both the net residential housing stock and




& il

residential mortgage stock have also increased over the period.
By no means does this imply that a causal relationship exists
between such changes in portfolio composition and the existence
of pension programs. Nevertheless, the fact that major changes
in the composition of assets and liabilities followed the intro-
duction of RRSP's, the rapid growth in private pensions during
the 1960's and 1970's and the establishment of the CPP/(QPP

programs in 1966 is, at least, indicative of a possible 1link.

While this portfolio aspect of pension plan effects on
personal savings has not been widely explored, this is not the
case for the effects of pension plans on the level of personal
savings. The literature in this area is quite extensive, we
will therefore only outline the major controversies regarding

pension plans and savings.

The Theory and Evidence of Pension Plan Effects
on Personal Savings Behaviour

In the early 1960s, empirical studies by both Cagan
[1962] and Katona [1962] indicated that pension programs had
increased personal savings. By way of explanation, Cagan
suggested that pension plans had had an educational effect on
their members, making them more aware of the importance of
saving for retirement. He called this phenomenon, the "Recogni-
tion Effect". A similar explanation was put forward by Katona.

He argued that the very existence of a pension plan had led
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individuals to intensify their saving efforts, which increased
as individuals got closer to their retirement goal. Katona

called this "the goal feasibility hypothesis”.

Both the empirical work and the explanation of the
results were considered controversial. The Cagan sample of
households was quite unrepresentative of United States'
households, because of the inclusion of self-employed households
without an explicit control for differences in income
variability of such households thus biasing any comparison of
pension plan member and non-member behaviour in favour of the
former (W. W. Waters [1976]). Furthermore Feldstein [1974]
suggested that such findings could be more easily explained in
the context of traditional economic theory without the
contrivance of a recognition effect or a model which makes

savings preferences endogenous.

An alternative hypothesis regarding the effects of
pension plans on savings centered around the life-cycle theory
of savings. According to this theory, wealth is accumulated
during one's working life, in order to ensure an adequate income
during retirement. Both private and public pension plans are a
form of wealth because they provide benefits during retirement.
It is assumed that such programs reduce the need to accumulate

wealth for retirement from other sources.
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Over the longer term, individuals could view such
pension plans in either of two ways. On the one hand, they
could think of the pension contributions as being equivalent to
savings, earning a rate of return. Accordingly, they would
reduce their own discretionary savings, which is equivalent to
an asset substitution effect. If the pension program is a pay-
go program in which no assets, i.e. funds, are generated, total
savings might even be reduced. If the program is fully funded,
then the implied additional savings could more than offset any

reductions in personal saving.

On the other hand, contributions to public plans could
also be viewed as an exchange of a current tax for an implied
promise of future benefits. Consequently, individuals might
focus on their expected benefits. This perspective implies that
pension plan coverage is similar to owning an annuity, i.e. a
claim on future annual payments starting at age 65. Such
annuities would therefore be considered an important part of
each family's wealth. This pension plan "wealth" is, of course,
not tangible wealth rather it is an implicit promise that the
next generation will tax itself to pay off on these annuities.
Nevertheless, even though there are no tangible assets to
correspond to this "wealth", it is perfectly rational for
households to regard such future benefits as part of their
personal wealth.3 Such a "wealth" variable would play the
same role in the aggregate saving function as is expected of

ordinary wealth -- a higher level of wealth should increase




= 1D o8

current consumption and decrease current saving.4 More
broadly, pension wealth "replaces" ordinary or tangible wealth

by causing a replacement of discretionary saving by pension

saving.

Using an extended version of the life-cycle savings
model, both Feldstein [1974] and Munnell [1975] have shown that
such a wealth substitution effect exists, but may be offset by
increased saving due to an induced retirement effect.
Accordingly, individuals covered by pensions have an incentive
to either retire earlier than they would have in the absence of
pensions or increase their leisure relative to labour during
their working life. This would result in a shorter working
period over the individual's life cycle. According to
Feldstein, to obtain a desired level of retirement income, would
therefore require greater savings out of income during those
working years.5 1Initially, such an induced retirement
effect could offset the wealth substitution effect. However,
Feldstein argues that, as the retirement age stabilizes, this
induced retirement effect would disappear. Consequently, in the
long run, the wealth substitution effect would reduce personal
savings. According to Feldstein, the net effect may have been a
reduction of total private saving of 38 per cent in the United

States.

Following Feldstein's methodology, Ilkiw [1978] and

Boyle and Murray [1978], replicated this empirical work for
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Canada in order to estimate the effects of CPP/QPP and OAS on
the personal saving rate. Both the Canadian studies and some
more recent work by Lapointe [1978] suffer some drawbacks. The
Ilkiw paper essentially replicates Feldstein's work. Neither
researcher distinguishes between permanent and transitory income
effects. In addition, the instability of Ilkiw's proxy for the
pension plan wealth variable both in sign and significance for
the various estimated regression equations suggests that the
variable is not a good proxy for perceived pension plan wealth.
The Boyle/Murray study also follows Feldstein's methodology. It
estimates and uses a CPP/QPP pension plan wealth variable and
incorporates the concept of permanent and transitory income into
the estimations. 1Its major drawback lies in the fact that like
Feldstein, the empirical work ignores the direct effects of
pension programs on the labour market. While the Ilkiw study
suggests that CPP/QPP has reduced personal savings, the

Boyle/Murray study remains agnostic.

The Lapointe [1978] paper also distinguishes permanent
and transitory income effects on Canadian savings. The author
uses the contribution variable as a pension plan wealth proxy
which turns out not to be significant. This is not surprising,
since it can be viewed as a tax, and Taylor [1967] has shown
that as such, the effect on consumption is either small or
insignificant. Furthermore, the model ignores the induced

retirement effect. Consequently, the empirical results do not
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constitute a test of the effect of pension plans on personal

savings.

Barro [1977] has suygested that in the long run the
pension plan wealth effect depends on the extent of the offset
of private intergenerational transfers, i.e. bequests. On the
assumption that Social Security in the United States is a pure
pay-as-you~-go, government-imposed, intergenerational transfer,
which substitutes for private transfers, no effect on capital
accumulation (and on the supply of saving) should be observed.
Any reduction in savings for retirement would be exactly offset
by an increase in savings destined for bequests. However, the
importance of the bequest motive in offsetting the effects of
social security on savings is necessarily an empirical question.
Barro's own work, using time series analysis of saving behaviour
in the U.S. and an expanded Feldstein model does not support
Feldstein's conclusions. Feldstein, of course, disputes both
the theoretical and empirical conclusions reached by Barro.
Firstly, on grounds that the case made for a large bequest motif
is not borne out by survey evidence and secondly, on the
grounds, that the empirical estimating equations are

misspecified.®

Some Fundamental Theoretical Problems

The major deficiency of the basic model used by these

researchers 1is that saving is treated as a residual and
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specified as a function solely of one or more wealth variables
constrained by current disposable income. What is lacking, is a
structurally consistent model of household behaviour with the
relationship between the household consumption (savings), lei-
sure and investment decisions accurately specified. Only by
taking into account the determinants of these decisions and
their interrelationships will it be possible to make accurate

estimates of the magnitude of any pension plan effects on

savings.

A number of attempts have been made in that direction.
In a recent paper Turner, [1978] has argued that the inter-
relationship between consumption and pre-retirement labour
supply Smith, [1975] has been ignored, i.e. the "induced retire-
ment" effect recognizes the impact of pension plans on the
supply of older men, but overlooks the effect on workers in the
prime labour force. As a result, these models do not recognize
that pension plans may have caused an increase in income and

therefore saving because of a positive induced retirement effect

on the pre-retirement labour supply.

Another aspect of the extended life-cycle model used
by Feldstein and Munnell, which has had some recent attention,
is the treatment of uncertainty. Their model does incorporate
uncertainty to the extent that permanent income or expected
income is assumed to determine consumption, however, Martin

[1978] correctly points out, that individual behaviour is
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determined not only by income expectations but also by perceived
risk. Given that most individuals are risk averse, savings will
increase if the uncertainty of income (the variance of income)
increases and decrease if uncertainty decreases. The riskless
nature of pensions may be construed to reduce the uncertainty of

income in the future, possibly decreasing savings.

Risk affects another aspect of household decision-
making -- the household portfolio decision, i.e. the demand for
real and financial assets. Friend and Crockett [1965] have
arqgued that the consumer's investment decision is closely
related to, if not identical to, his savings decision. Indeed,
Tobin and Watts [1960] show that the desired structure of assets
and liabilities will depend on: (i) attitude towards risk,
(11i) the ability to borrow, (iii) the demand for consumer
durables, (iv) household liquidity requirements, and (v) the
nature of future demands on wealth for retirement and bequests.
If the composition of assets is directly affected by pension
plans, due to changes in income expectations and risk, then the
level of assets in the portfolio near retirement is also
affected. At the very least, due to differences in risk, each
dollar of pension savings will not displace a full dollar of

non-pension savings, thus increasing total private savings.

The problems and issues inherent in these studies
suggest a model of behaviour regarding consumption, leisure and

investment by the household under uncertainty. Such a model



must incorporate pension plans as part of the income constraint,

as well as a constraint on the demand for assets. The model
which follows tries to take into consideration these behavioural

aspects. Nevertheless, it should be recognized that the model
specification is at times somewhat pragmatic in order to
incorporate the major institutional aspects of pension programs.
While this reduces the economic rigour of the model, it still
provides a useful framework for analyzing pension programs in

Canada.

A Theoretical Model

As was pointed out earlier, saving is often viewed as a
spending/no spending decision, with the allocation of saved
funds among different assets an independent problem of portfolio
choice. A basic statement of such a portfolio balance approach
has been made by Brainard and Tobin [1968]. While they empha-
size the role played by the wealth constraint in any system of
asset demand equations, they also stress the fact that the total
change in wealth (savings) is treated as exogenous and asset
flow demands are conditional on the exogenously given change 1in

wealth.

However, there may also be a relationship between the

motive for saving and the form in which the saving is held.
Friend and Crockett [1965] have argued that, "the consumer's

investment decision is based on much the same consideration for




both real and financial assets, and is closely related to if not
equivalent to his saving decision". Similarly, Tobin and Watts
[1960] agree that there will be a relationship between portfolio
composition and saving motives. "The composition of current
savings and investment depends on the structure of the capital
account ... and on the pattern as well as the magnitude of
future consumption plans and aspirations". One would therefore
expect that saving for retirement would in general take a dif-
ferent form than saving for other reasons, for example, the

downpayment for a home.

If i1t 1is not legitimate to separate the flow -
allocation and stock - allocation decisions, then there is no
portfolio - balance problem in the sense of allocating a given
level of wealth. On the contrary, there is a problem in
determining consumption and asset demands jointly over time.
The implication is that saving and portfolio decisions must be
interdependent. Under these circumstances, one would expect a
rational individual to make consumption and asset flow demand
decisions dependent not only on income and his current stock of
wealth, i.e. current holdings of individual assets and
liabilities, but also dependent on the return and risk of these
assets, 1.e. expected future consumption relative to current

consumption.

We will examine pension saving and labour supply

behaviour in the context of the familiar analysis of the



consumption-leisure choice facing a representative individual.

Two periods of the life-cycle will be distinguished; period 1
denotes an individual's normal working life and period 2 beginning
on the individual's 65th birthday and ending on death. The
individual is assumed to maximize his utility in terms of period 1

consumption Cj, future consumption C2 in period 2, labour L}

and risk. By assumption, an individual does not supply any
labour, L) in period 2, i.e. during retirement. Furthermore,

the return on assets is part of the individual's income used to
make choices regarding consumption and saving. Thus only the
asset risk variable ¢ need be considered as a decision variable in
the utility function. Both L] and o are assumed to provide
disutility to the individual. We therefore postulate the

following genéral utility fumction,

() U=U(Cy, C2: Li,o )

and make the following behavioural assumptions;
(Al) The typical individual's behaviour can be represented by
the above, well-defined utility function. The utility

function is everywhere twice differentiable.

We define C;, as the expected consumption of some

defined composite commodity over the individual's working

life, i.e. period 1, and C) as the expected consumption
of the same composite commodity during the individual's

retirement, i.e. period 2.




(A3) We define L) as the amount of labour the individual

provides in period 1. It is assumed that the individual

does not work during retirement, i.e. period 2.

(A4) It is assumed that the individual finds it possible to
summarize asset choice opportunities in period 1 solely in
terms of the expected return and risk associated with each

asset, Al‘ Thusl
Aj = Aj(Tjr 0f)

In addition, we assume that,
3Ai/ari > 0 i=l ...n assets
and a4‘*1/301 <0
(A5) If individuals have a positive rate of savings and invest
such savings in risky assets, then it is assumed that for

a given level of risk, interest income will be yenerated.

Thus,
T : £
A,.-A_.) (1+4T.) > 0 where I A, .=A_ and [ A _ .=A

g 151 (A1j-Agi) is the change in net assets held by

individuals, g 5 i.e. saving.
i=]

(A6) It is assumed that individual can dissave only if By40,

i

no net borrowing can take place if Agy=0,7

In period 1, an individual has an initial amount of
wealth consisting of assets accumulated in the previous periods,
interest income on such assets and labour income WLj where W

is the nominal wage rate. We let Agj be the amount of wealth
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invested in asset i in the previous period, with a rate of

return, T'yj. Total income, y, for period 1 can be written

aS,
2 = WL = i
2 y = + iil rOiAOi 1=l ...n assets

During period 1, an individual will consume and invest this
income. It follows that the budget constraint for period 1 can

be written as,

o n
(3) PC + I (A . -A ) =WL +
e O gy R P

or alternatively, writing (Aj;; - Agj) = §j, l.e. personal
savings/dissavings in asset 1i.

P.C p p:
(4) + I 6 =WL + IT

L R T B AP

n

where L 61 ;: 0 since §. ;’0 for i=l...n which implies that
i=] 1 < asset substitution can take place.

We assume that in period 2, i.e. during an individual's retirement,
all accumulated wealth is consumed, i.e. no bequests are made.

The budget constraint for period 2 is,

n n
5 128 (R 1) +
() 61(1 rli) + E

T . Roi (14T 1)

1

where Pj and Py are the prices of current and future consump-
tion, §; is the change in the holdings of asset i and Fli
is the return on asset i for period 1. We also require that

each asset 1 is some proportion of the total asset portfolio

16 Sl 7
n
= 1 Z s =
(6) Bg1 = %ato R, ol ™ A

Using (6), we can rewrite equations (4) and (5) respectively as,

7 P.C. = w n n
(% 171 Ly + 8 ¢ alen “ 1816
i=)] V1 01 a2
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and

n
(8) PC-zc.(1+T)+A(l+za )
272 i 1i 11““

by solving equations (7) and (8) for C; and C2 and

substituting into equation (1), we derive the utility function,

n 1 n n
(9) u-Ut——1+;‘1 L o PR Doty e I RIRT )
1 L Ll 13-1 1 Py a0 M

: ol

’

A n
R S T8¢ L
2 T Bl s

We asume that for all positive prices a unique maximum 1is

attained at which Cy, ¢o, L1y Bi » 0. The solution
to the maximum problem gives each of the decision variables as a
function of all prices, interest rates, initial stocks and righk.8

In particular, we can define a labour supply function;

r oo.r

[ ]
k) on’ '11

01-.0 r

(10) Ly =L, (P, P

1 1 ) § , o)

2I ln' Aol o0 0 Aon' lona n

We can also define i asset flow demand functions;

01 LY r r s rln, Aol.o.Aon, Ll' 61...6nl ag

11 =
( )Gi Gi(P P., W, T gt 144

R

where 3 # i, Toi = 8517y and Fyq = 89114 for i=l...n

In addition, from A5 we can define a personal savings function, since

n .
S s = - i .
1 .2 S, Al AO' personal savings;
i=]
' t 1)
CLos S = S(Pl' Pz, W, rO' rl, AO’ Ll' o) where ro = zla01T01
' n
and 'y = I a..Tl..
1 oy 0i°1d

The form of these equations is quite general. However, the
variables are totally interdependent. To obtain a determinant

solution therefore, requires some simplifications. Consequently,

the terms L; and 683...06n were dropped from the equations.
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The latter were dropped on the grounds that investment in asset
i is not correlated with investment in asset j, 1.e. investment
in asset 1 is a function of its own return and risk only. While
it would be desirable to retain Lj in equations (1l1l) and

(12) in order to maintain the direct link between savings and
the labour supply, the resulting simultaneous equation system
would not provide a determinant solution. Consequently Lj

was dropped and equations (10), (11) and (12 will be estimated

independently.

For convenience, we shall assume that the equations
are homogeneous of degree zero with respect to all arguments.

Using P] as a deflator, we can then restate equations (10),

(11) and (12) respectively as follows:

*® * * * A A
(13) L = f (p2/P1' W/Plo rOI.o.ron' r11000r1n0—P-Ql L) ;—QD' 0)
1 1
Pl * * * * A A
<l4) éi Gi(PZ/Pl' W/Pl, FOIooaron' rllooorln, __Q.l o0 0 _QD, o)
P P
1 1
(15) S = 8(P,/P,, WP, Iy, T], Aj/P, O) where "*" indicates

that the yields on
the assets have been
deflated by Pj.
We are interested in studying the effects of pension programs on
equations (13), (14) and (15). We will therefore assume that
pension programs are similar to annuities i.e. individuals "save"
(make contributions) until age 65, at which point, the annuities

begin to pay off in the form of benefits. Terms of employment

include a requirement for joining an employer-sponsored pension
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program and making contributions. Similarly, being employed
requires contributions to CPP/QPP. As mentioned earlier the OAS
program is financed from general revenue and thus through the
tax system. In all cases, however, individuals are required to
contribute directly or indirectly to these programs. We will
assume that the existence of these programs, by providing
contractual earnings, will affect discretionary savings i.e. an
individual's asset choices and given a riskless return on such
pension savings, will alter the composition and level of his
asset portfolio. To incorporate the effects of pension programs
on labour supply, asset flow demand and personal savings, the

equations were altered as follows;

A A

(13') L=L (P, /P., S 7 «  To1 On-3
(Pp/Pyo W/Pyu ToyeeeTorny Thqeeelyo R —g—
1 1
OASW CPP/QPP PP
p ’ P ’ §—I o)
1 1 1
(14") 5= e, Wl i i i
i = 85(Py/Py, 18 B, oo Vg ilyy @ Tiiem 3
Aon-3, OASW CPP/QPP gg' 5 T g
P, P, P, 1
15" g A
(15') S=8 (Py/Py, W/P), Ty, Ty, 0, OASW, CPP/QPP, PP, o)
AT Py Py
n—-3
where Ag= & Agi: ¥ GASW + CPE/QPRL+ EP
fl

where OASW, CPP/QPP and PP are respectively 0ld Age Security
wealth, Canada and Quebec Pension Plan wealth and Private

Pension Plan wealth.



Empirical Estimation Procedure

The theoretical equations derived in the last section
relate to individual behaviour. To make the empirical work
tractable, requires that the equations be transformed into
estimable form. The use of aggregate time series data will also
require some further modifications of the estimating equations.
The equations to be estimated will consist of;

(1) a personal savings equation

(1i) a domestic private savings equation

(ii1) a retirement equation
(iv) a labour supply equation
(v) asset flow demand equations for money, savings
deposits, equity, RRSP's, CSB's consumer
durables, net residential housing.

(vi) liability demand equations with respect to

residential mortgages and consumer credit.
The equations will be estimated by both the 2SLS and OLS
technique. In all cases, the empirical work will attempt to
establish what, if any direct effects CPP/QPP, OAS and Employer-
Sponsored Pension Plans héve on personal and private domestic
savings and portfolio selection behaviour. Furthermore, we will
try to establish the approximate magnitude of these effects and
how this relates to domestic saving and ultimately investment.
The empirical equations that follow are based on the theoretical
model. However, the specifications do at times deviate from the
strict theoretical model because of the institutional framework

and a considerable problem with multicollinearity inherent in




the estimating process of such a model. Furthermore, the reader
should recoynize that the model is incomplete because all
determinants of savings, labour supply and asset demand are not

included in order to focus primarily on pension plan effects.

We start with the development of a personal savings

equation, based on equation (15'). We define the following

empirical relationship;

16 PS = x
(16) S =05+ oy, ¢+ @)Y,y t oyl + o, P /P, * agU

*ORET 1 ¥ ol g ags, o % gy

All variables are in real, per capita terms i.e. deflated by the
consumer price index, C.P.I. and population. From equation
(15'), the current real waye should reflect the fact that the
personal savinyg decision depends on both a "transitory" and
"pernanent" waye component. If interest income from assets is
included, the use of disposable income instead of wage income
becomes a reasonable approximation. Then, both lagged
disposable income, yt.] and the unemployment rate, ug

correct for transitory income effects on personal savings and

together with y¢, represent permanent income. One would
expect per capita personal savings to increase with both current

income and the unemployment rate.

Previous econometric work on saving behaviour consists

largely of estimating Keynesian-type consumption functions. The

inclusion of an interest rate variable in such analysis was the
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exception rather than the rule. Several recent studies in the
United States have included an interest rate as a determinant of
saving behaviour, in particular, Boskin [1976], Wright [1969]
and Weber [1970, 1975]. 1In the latter case, it was found that
the nominal interest rate increased consumption, i.e. reduced
personal savings. Since our theoretical model suggésts that
saving behaviour depends on the expected real rates of return
from an individual's portfolio as well as the associated
portfolio risk, proxies for both variables were initially
included in the form of weighted averages of rates of return and
their variances.9 The theoretical model also suggests that
personal savings depend on the anticipated and unanticipated
inflation rate. Thus an increase in future prices will increase
current consumption. We would therefore expect anticipated
inflation to reduced current personal savings. In principle, we
need to postulate a mechanism by which such price anticipations
are formed. This requires the formulation in period t, of
forecasts for periods t+l, t+2, .... and the construction of an
index number based on these forecasts. Since there is no easy
solution to this problem, we have approximated anticipated
inflation by the actual inflation rate, Py/p¢_j. This

is not unreasonable if in the long term the anticipated

inflation rate converges on the actual inflation rate.

Personal saving also depends on wealth, h. In our
theoretical model (Equation (15')), wealth consists of two

components; tangible wealth, defined as the net sum of all




assets and liabilites held by an individual, and net expected
benefits from pension plans.l0 One would expect an increase

in the beginning of period wealth to reduce personal saving on
the assumption that individuals save toward some desired target
retirement income. Furthermore, with the appearance of the
CPP/QPP programs, many private plans were integrated with the
public plans. It is therefore possible that a certain amount of
substitutability will exist between CPP/QPP and Employer-
sponsored pension plans. Consequently, the personal saving
equation was estimated independently with wealth from CPP/QPP
and Employer-sponsored Pension Plans and then with both

variables together in the same equation, i.e. S¢_] and

Pt-1.

In order to obtain a pure pension plan wealth effect
and gage the effect of changes in retirement behaviour (due to
the presence of pension programs) on personal savings, a
retirement variable, RET was introduced into the equation. This
variable consists of that proportion of individuals 65 years and
older who are not in the labour force and is equal to one minus
the participation rate of individuals 65 years and older. The
retirement decision, to the extent that pension plan mandating
retirement rules allow, is an endogenous decision variable. In
principle, this would require that a retirement equation be
derived directly from the model with the RET variable
endogenously determined in the remaining equations. However,
this presents considerable difficulties in the context of this
model because it implies variable periods in the utility

function. Consequently, following Munnell's example, the



retirement equation was developed independent of the model.
Nevertheless, the endogeneity of RET implies that the equations
should be estimated by 2SLS with respect to the retirement
variable in the equations. According to Feldstein [1974], one
would expect such a retirement effect to raise the personal
saving rate. Thus, earlier retirement resulting from pension
plans may cause individuals to save more during their working
life, in order to maintain their desired level of real
retirement income for a longer retirement period. However, it

does not follow that per capita, real savings will rise as well.

Such "induced" retirement also means that individuals who leave
the labour force earlier, stop or considerably reduce their
personal saving earlier. In aggregate, this may lead to a

reduction in real, per capita personal saving even though the

personal saving rate has increased. Consequently, the sign on

the retirement variable could be either positive or negative.

Directly related to this issue, is another aggregation
problem. The life-cycle hypothesis of savings assumes that the
age-sex composition of the population does not change signifi-
cantly over time. If the age-sex composition has changed in
favour of an older population, than one would expect it to
affect agyregate personal savings. 1In tact, Heien [1977] has
found for the United States that an older population has been
responsible for increased personal savings. An initial attempt
was made to incorporate such effects in the equations, using the

working population's median age for males and its dispersion as




variables, 1.e. MAGE and VAGE, respectively. As it turns out,

this effect is only important for the labour supply equation.

Following Munnell [1975], a retirement equation was
developed independently of the model. Although alternative
forms of this equation were tried, the basic estimating equation

is as follows,

(17) RET = B, + Byy, + B,spa,_; + B.d ¢+ a‘(Pt/Pt_l) + Bsh, _; + B

where y: and Pt/Pt-1 are defined as before and

SPat_.] is the beginniny of period total pension plan wealth
(s+p*ta)¢-1, dt is the age dependency ratio, i.e.

individuals ayed 65 and over as a proportion of the remaining
population and hy.j] is total tangible wealth.ll We would

expect an increase in real income and wealth to lead individuals
to retire earlier (81, 62, BS > 0). Inflation, however, erodes
the real value of retirement income. With a lower than expected
real retirement income, individuals will postpone their
retirement (B‘ < 0 ). The more flexible the retirement rules of
a specific pension plan program, i.e. CPP/QPP, OAS or employer-
sponsored pensions, the stronger these effects should be. The
age dependency ratio corrects for changes in the population's
age-composition on retirement. Clearly, the larger the
percentage of the population that is over 65, the greater will
be the number of retirees ( 83 > 0). A reduction in the
marginal tax rate my due to the tax deductibility of pension
contributions should lead to earlier retirement since personal

savings would be increased (36 < 0).

6
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Domestic private savings is defined as personal saving
plus corporate savings, i.e. retained earnings. While retained
earnings can be treated as an endogenously determined variable,
it is assumed to be exogenous with respect to the personal
saving decision.l2 The domestic private saving equation was
estimated on the same variables as those assumed to determine

personal savings, as follows;

_ *
(18) PDS,, ¥¥p + Ya¥"* Yy¥pg B YTy + v, BJE, 4 ¥ v U,

+ €

+
g Pt b=y * Wgs g t

g M

The siyns on the coefficients are expected to be the same as
those for the personal savings equation (16) for the same

reasons.

We also derive a per worker labour supply function
from the theoretical model, relating total man-hours supplied
annually LS, deflated by the size of the labour force, to the
empirical counterparts of the arguements of Equation (13). We
can therefore postulate the following initial labour supply
function;

(19) LS = 8_+86 £ :
o8 W /w, 1)+ 9T * 83(P./P, ) + O =i

+
esst—l + et

where wy/wi_1 is the growth in real wages. This

variable was used rather than Wt because the growth in wages

significantly affected the per worker labour supply while the
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wage level did not. One could expect the labour supply per
worker to decrease with the growth in the wage rate (ei<0) 1 (&
backward-bending labour supply curve is assumed. An increase in
the interest rate, Tt, a weighted average of all asset returns,
is expected to reduce the labour supply because it increases
non-wage income (i.e. 62 <0). There is no presumption on how
the inflation rate will affect the per worker labour supply. On
the other hand, if leisure is a normal good, one would expect

any increase in wealth to reduce the per worker labour supply

during all periods of the life cycle (i.e. 84, 85 < 0).

Before proceeding to the estimation of this equation,
three additional problems require our attention. First, in the
aggregate, the initial average, per capita labour supply
equation is defined only over those individuals actually
employed. However, we can define a 'normal' labour supply
function, LS* which includes both the employed and unemployed
workers. Such a labour supply function would more correctly

reflect the market behaviour of individuals.

The two aggregate labour supply functions are related as

follows:

(19) LSN ol s U where U' is an unemployment rate.
However, this 1is only an approximate unemployment rate, because
it does not include any frictional unemployment. On the

assumption that frictional unemployment is positively related to
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measured unemployment U', the following relationship is
postulated,

(20) . = i + Aol where A, 1s frictional unemployment.
* 0 1 . 0

We can then redefine the aggregate labour supply equation to

include the actual unemployment rate, Uj.

Second, the life-cycle saving hypothesis assumes that
the age-sex population cohorts do not substantially change over
time. Consequently, any change in the age composition of the
population, particularly the labour-force population, is bound
to affect the average labour supply per worker. One can expect
that an aging labour force implies, on average, a reduction in
man-hours worked per worker. In order to capture the effect of
a change in the age composition of the labour force on the
labour supply, two variables were included in the labour supply
equation -- the median age of the male labour force population,
MAGE,, and the age dispersion of the male labour force

population, VAGEy.

The third issue deals with the retirement decision and
its relationship to the labour supply and the above aggregation
problem. Given the assumption that leisure is a normal good,
an increase in an individual's perceived wealth should lead to
an increase in lifetime leisure. There are, however, a number
of dimensions to any change in lifetime leisure and hence labour
supply. Individuals might either reduce their pre-retirement

labour or retire earlier. The labour supply variable, LS
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captures only the pre-retirement labour supply dimension. The
retirement equation, RET captures the other dimension. If
individuals decide to retire earlier they would most likely
increase their pre-retirement labour supply. The induced
retirement effect of pension wealth on savings therefore has a
similar counter-part in the labour supply equation.l3
Consequently, the labour supply equation was further modified by
incorporating the retirement decision as the endogenously
determined variable, ﬁgE. The following equation was

estimated,

: *
(21) Ls = 8, ¢+ Gl(wt/wt_l) + 6, ¢+ eB(Pt/Pt-l) +0,h

5 + 6 U, + 6_MAGE, + 6 VAGE, + 6 _RET_+ €

g L 6 t 7 t 8 t grEly t

5

Equation (14') yields the asset-flow demand equations
consisting of 7 asset and 2 liability categories. The general
form of the equations is as follows:

*
F P

(22) .. = Q ot T Q3iBie-1 T Yitor-1 T 955F:

%*
it = Qi * QiTie * 9y

* Qei¥e PV Qi % * Y93 %1

) *
where A 1is the asset-flow demand for asset 1, Fit the own

*
nominal, before tax rate of expected return, TOt the average

nominal, before-tax return on the remaining assets in the
portfolio and Ajt.) and Apt-] are the stocks of the ith

asset and total other assets (excluding pension wealth)
respectively, at the beginning of period 1. From (A4), we would

expect Q;; > 0 for Ajy > 0 and Aj<0, i.e. a liability.
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Furthermore, the higher the return on other assets, the smaller
will be the asset flow demand for the ith asset (i.e. Q2i < k.
While we cannot say, a priori, what the effect of the stock
variables will be on the asset flow demand, one would expect a
larger stock of other assets, i.e. wealth, to increase the
demand for assets and decrease the demand for liabilities

(i.e. Q4i L3 I X Ao ¥ 0o Q4i A 1 P AO q O

The effect of the own stock, Aj, on the asset flow demand
(demand for liabilities) depends on the specific asset or
liability in question. For example, the larger the stock of
RRSP's, the greater one would expect the demand for RRSP's to
be. The effect of the various forms of pension wealth on asset
flow demand would depend on the extent to which they are asset
substitutes. Furthermore, any overall increase in portfolio
risk should reduce the asset flow demand for any asset

i (Q8i < 0). On the other hand, one would expect an increase in
0J=

real income to increase the demand for assets (Q 0

¢ g
Finally, the effect of inflation on asset (liability) choice

would depend on the specific asset or liability.

Data and Methodology

The data for the empirical estimations comes from a
variety of sources reporting on annual time series from 1946 to
1975. The majority of non-financial data series have been taken

from the National Income and Expenditure Accounts, using the

CANSIM data bank. Financial data on stocks and flows of the

various assets and liabilities and their rates of return are
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largely Bank of Canada statistics. Some of the data series have
been developed from the CANDIDE 2.0 data bank, in particular,
population data, capital stock and residential housing data

which was made available for this work.

A number of the data series had to be constructed from
raw data. In particular, we required the construction of a
housing stock and a consumer durable stock series and their
respective yields (See Appendix A). Furthermore, two
demographic variables were constructed, a median age variable
and an age dispersion variable for the working force population
(See Appendix C). The construction of pension plan wealth data
time series is discussed in Appendix B. Other wealth, h, was
constructed from an approximate balance sheet for individuals.

For the definition of h, see Appendix D.

The construction of a usable data base entailed some

addition problems;

1) In order to have a common data base for the estimating
sample period, 1953-75, some data series had to be

extended to either end of the time series.

2) The majority of variables required construction from
other data series. The list of the final variables

used, and their definitions, is in Appendix D.



3) Some difficulties were encountered regarding the

definition of a number of the variables.

A major concern has been about the definition of the
personal savings variable. We have used the definition from the

National Income Accounts, deflating it by the C.P.I. and popula-

tion. By this definition, personal savings is the residual
amount left over after deducting personal expenditures on con-
sumer goods and services and direct personal tax payments and
other current transfers from the total income. This inplies
that personal savings reflects the net effect of all measurement
errors occurring in the component estimates of income, consumer
spending and transfers to the government and other sectors.
However, 1f one assumes that the net sum of such errors 1is
approximately normally distributed and the errors are indepen-
dent over time then for any OLS estimate with personal savings
as the dependent variable, the estimated coefficients will not

be biased.

A second issue relates to the definition of personal
savings, disposable income and consequently the personal savings
rate. Thus, it is argued that personal savings should include
personal expenditures on durable goods and disposable income
should include retained earnings and the rental flow from
durable goods.l4 Because there are considerable

difficulties in estimating the rental flow from durable goods,




it was decided to abandon this approach in the current

study.

The empirical equations were estimated using the
ordinary least squares (OLS) and the two-stage least squares
(2SLS) methods. Applying 2SLS to the savings equations did not
prove to be successful because of considerable multi-
collinearity. By lagying the retirement variable thus making it
exogenous, it was possible to estimate these equations by OLS.
The asset/liability flow demand equations were also estimated by
OLS. On the other hand, the labour supply equation was

estimated jointly with the retirement equation by 2SLS method.

EMPIRICAL RESULTS

Personal Savings

Table 1 presents a number of real, per capita personal
savings equations estimated by OLS.l5 The personal saving
equations were estimated both with the joint effects of CPP/QPP
wealth and private pension wealth, (Equations (16) and (l6a)),
and separately with OAS wealth (Equation (16c)) and private
pension wealth (Equation (16b)). Initially, Equation (16) was
estimated with the unemployment rate, in order to correct for
the effects on income of the cyclical nature of the economy as

suggested by the model. Since this variable appears to have no
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Table 1
Estimated Personal Saving Equations (OLS); 1953-75
Equation ) (lea) (1éeb) (léc)
Personal Disposable 0387 Qondd 0.310 0.259
Income, yt (31319) (141 550) (4.43) (S5rIr)
Lagged Personal Disposable 0.186 0.181 0.068 0.190
Income, Ye=1 (2t 20 (2 152)) () (Gl exB3R)
Inflation Rate, ~431.909 =218.293" =452.658  175.292
o (1.42) (L1257 (0.49)
Unemployment Rate, U 4.470
(0.64)
Interest Rate, all.726 -16.366 -18.984 -13.235
(1.04) (l,9%) e 374 S 787
Retirement, ~7.760 -10.022 -8.921 =6.353
T ( 332G) (% i) (4~ 18}
CPP/QPP Wealth, -0.005 ~0.008
(0.42) (0.85)
Private Pension 0.024 0.5 3586 0.054
Wealth, Py (0,.5%8) (Lad40) (1.751}
0ld Age Security -0.031
Wealth, a,_y (1.99)
Other Wealth, ht—l ~0.085 -0.065 -0.061 -0.063
(2. dd) (4.00) (4.12) (4.26)
Constant 544,520 540. 880 854365 10l 644
(3.18) (24209 .22 L rysad
R2 0.97 0.97 0.97 0.97
DW 2.44 aw Sk 4vd% 2.29
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significant effect on personal savings behaviour, 1t was dropped

in the remaining personal saving equations.lb

The results show CPP/QPP wealth, s¢-1, with the
correct negative sign, however, it has had no significant effect
on real, per capita personal savings.l7 This is consistent
with the Caradiédn reésults by Bogle and Mbgrey [1974)], EBgration
(16c) estimates the independent effect of the much older OAS
program on personal savings. Results show that OAS wealth or
expected benefits has resulted in a reduction in real, per
capita personal saving. The effect is small -- a 10 per cent
increase in expected benefits, i.e. real, per capita OAS wealth
(about $204) would be required to reduce real, per capita
savings by 5 per cent ($7).18 1In 1975, this would have
reduced total nominal personal savings by $595 million or the
personal savings rate by approximately 0.5 percentage point
(from 10.7 per cent). Unlike the CPP/QPP programs which were
introduced in 1966, the OAS program has been in existance since
1927, thus no substitutability should exist between it and these
programs. It is, however, not unreasonable that individuals
would include the expected benefits from this program in their

decision calculus with respect to personal savings

behaviour.19

Because employer-sponsored pension programs are fully
funded, and substitution between such pensions and personal

savings is assumed to be imperfect, one would expect employer-
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sponsored pension programs to increase personal savings.20

Along with Munnell [1975], we found that employer-sponsored
pension wealth appears to have a small, but significant positive
effect on real, per capita personal savings if estimated without
CPP/QPP wealth in the equation. The variable is only marginally
significant if CPP/QPP is included in the equation. In that
case, a 10 per cent increase in real, per capita employer-
sponsored pension wealth (about $47) would increase real, per
capita personal savings by approximately 2 per cent (or $3). In
1975, this would have amounted to some $238 million in nominal
terms. Furthermore, the low average elasticity of 0.2 implied
by these results suggests that personal savings and employer-
sponsored pensions are indeed poor asset substitutes. These
pension plan wealth effects are however consistent with the
effect of ofher "tangible" wealth, h¢_ ;. Thus, an ingreage

of 1 per cent in real, per capita "tangible" wealth will reduce
real, per capita personal savings by between 4.2 and 5.5 per
cent (approximately $6 to $8 per person or nominally $590 to
$786 million in 1975). As expected, personal disposable income,

Yt and yt-] are both positively signed and significant.

Earlier retirement reduces real, per capita personal
savings. While one would expect the "induced" retirement effect
to increase the personal savings rate, in aggregate, earlier
retirement will also reduce real, per capita personal saving
since fewer individuals would be saving. Our evidence suggests

that the latter effect predominates at the aggregate level. The




elasticity of personal savings with respect to retirement varies
on average between -3.3 and -5.1. It suggests that a 1l
percentage point reduction in the labour participation rate
would reduce real, per capita personal savings by between 3.3
and 5.1 per cent (approximately $4 to $7 per person). In 1975,
this would have amounted to some $393 to $607 million in nominal
terms. A number of personal saving equations were also
estimated with the working population age parameters, MAGEt

and VAGE{ included (not shown in Table 1). The evidence

from these estimations suggests, although the results are not
robust, that an increase in the median age of the working

population may increase real, per capita personal savings.

Consistent with results by Weber [1975], the nominal
interest rate has a significant and negative effect on real, per
capita personal savings with an interest rate elasticity of
between 0.5 and 0.7. This would appear to be on the high side
and suggests that the coefficients are likely to be overstated.
Anticipated inflation, T+, likewise has the correct sign, but

appears to have no significant effects on real, per capita

personal savings.

Domestic Private Savings

The independent variables were also regressed against
real, per capita domestic private savings which includes

corporate retained earnings (Table 2). The results are similar



to those for personal savings. However, neither the retirement
variable, RET{_-] nor the OAS wealth variable, at-1, have

any significant effects on real, per capita domestic private
savings. These effects wash out when personal and corporate
savings are aggregated.2l Employer-sponsored pension wealth
continues to have a significant positive effect on domestic
private savings although the wealth elasticity has been reduced
to 0.17. While this cannot be considered conclusive, some
additional evidence does suggest that personal saving has
increased relative to corporate saving. Chart 2 shows that
corporate saving has declined as a proportion of total domestic
saving starting in 1960-62. 1Initially, government saving
increased correspondingly, however, as of 1972-74, personal
saving appears to have taken its place, crowding-out both
corporate and government savings as a proportion of total

domestic saving.

For these estimations, the unemployment rate was found
to have a significant effect on domestic private savings in all
equations. A 10 per cent increase in the unemployment rate
(about 0.5 percentage point at the mean) will reduce domestic
private savings by between 1.3 and 1.6 per cent (about $234
million in 1975). Since previous results indicate that the
unemployment rate appears to have no effect on real, per capita
personal savings, the impact must primarily be on corporate
savings.22 Since corporate profits tend to decline during

periods of unemployment, it would not be unreasonable to assume
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Table 2

Estimated Domestic Private Saving Equation (OLS); 1853-75

Equation (e (18a) (18b)
Personal Disposable OF 2167 Ok 21915 0,236
Income, Y, (2.64) 3k 27) (2.42)
Lagged Personal Disposable 0.089 0s 130 s Lol
Income, yt—l (0.56) (0.99) (a8 )
Inflation Rate, Ht 578.384 266.890 430.886
(0 ~82) (0.45) (0.70)
Unemployment Rate, Ut -6.734 -7.196 -8.242
Bl 790) (% e 2)) (2T
Interest Rate, Ft -23.061 ~-33.225 -20.973
(2416 (3.02) (2.06)
Retirement, RETt -0.052 -6.665 0.247
(CO% (OIY) (l.24) (0.06)
CPP/QPP Wealth, s, _; ~0.002
(0.18)
Private Pension Wealth p 0.103
t-1 (&l 890
01d Age Security =07 031
Wealth a, 1 (1.3¢)
Other Wealth, ht—l -0.057 -0.060 ~-0.061
{ 2870 (3.44) (3% 389
Constant -457.886 -221.654 -390.691
(0.61) (0.31) (0.60)
R2 0.97 0.97 0.97
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CHART 2
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that retained earnings would do likewise. Finally, both other

"tangible" wealth, hy_) and the interest rate, F: 1 approxi-

mately retained their respective elasticities.

In summary, the collective evidence points to a small
net reduction in real, per capita personal savings as a result
of the various pension plan schemes. A 1 per cent change in all
expected pension benefits and RET would have the net effect of
reducing nominal personal saving by approximately $850 million
in 1975. This would have amounted to a reduction of the
personal savings rate from 10.7 to 10.0 per cent. There is some
evidence, however, that changes in the age composition of the
population may have offset this effect by as much as $240
million in nominal terms. At the more aggregated level of
domestic private savings, evidence suygests that such savings
has in fact increased as a result of employer-sponsored pension
plans. The effects of CPP/(UPP, OAS and retirement appear to
wash out in aggregate. As a first approximation therefore, the
evidence indicates that we need not be concerned about the
direct effects of the pension programs on real, per capita
personal saving and therefore the level of capital

formation. 23

Retirement Equations

Table 3 presents the estimated retirement equations.

The equations were estimated to capture not only the
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independent effects of CPP/QPP wealth (Equation (l17a)), OAS
wealth (Equation (17b)) and employer-sponsored pension wealth
(Equation (17d)), but also the effects of both public plan
wealth independently (Equation (17c)) and together with

employer-sponsored pension wealth (Equation (17)).24

The evidence indicates that wealth, i.e. tangible
wealth and expected future pension benefits induces individuals
to retire earlier. However, the effect on the retirement
decision appears to be small. A 10 per cent increase in the
expected benefits of employer-sponsored pension programs, OAS
and other non-human wealth reduces the labour force
participation rate of the 65 years and older age group by 0.3,
0.7 and 1.2 per cent, respectively. In 1975, the total impact
would have reduced the labour force of the 65 years and older by
3,200 males.25 Interestingly enough, CPP/QPP wealth has the
opposite effect, causing individuals to postpone retirement (a
10 per cent increase in benefits increases the 65 years and
older participation rate by 0.2 percent). This is not entirely
unexpected since the CPP/QPP is earnings related, and during the
period 1966-75, "blanketing-in" resulted in considerable
intergenerational transfers of income to those persons becoming
eligible for CPP/YPP benefits. The benefit formula was such
that it was possible that some individuals, although entitled to
it, postponed drawing the pension and continued to work past the

aye of 65 because the benefits foregone were more than offset by

increased future entitlements.




Both wages and inflation play a much more important
role in the retirement decision. A 10 per cent increase in
real, per capita wages will have the same effect on the labour
force as the sum of all wealth effects, i.e. reduce the labour
supply of the 65 years and older by approximately 3,200 males in
1975. On the other hand, a 10 per cent increase in the infla-
tion rate (about 1 percentage point in 1975) would result in a 5
per cent increase in the labour force participation rate of the
65 years and older males, i.e. an additional 7,400 males would
postpone full retirement after age 65. The inflation rate,
because of its negative effect on the real value of retirement

income, plays a major role in the retirement decision.

To what extent can these results be generalized to the
retirement decision of individuals 64 years and younger? While
a majority of employer-sponsored pension plans have provisions
for retirement prior to age 65, postponement of retirement past
age 65 is often more difficult due to mandatory retirement age
requirements. One should therefore expect the direction of the
effects of the independent variables on the retirement decision
of individuals aged 64 years or younger to remain the same.
However, the magnitude of the effects on the retirement decision
would be different because of the more extensive opportunities

for retirement.
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Table 3
Estimated Retirement Equations (OLS); 1953-75
) (1I7a) tLTh) (17¢c) (17d)
Real Per Capita 0.008 0.010 0.010 0.006 0.008
Wage Rate, W G2 78)) (BiratSr2l) (2.40) (1.48) (63} 06y)
Interest Rate, Ft -0.491 0.615 0.636 0] JE2 -0.564
(0.66) (0.95) (0.87) Q0865 (B8l
Marginal Tax Rate, mt -0.362 -12.167 -13.203 -=37.079 -2.696
(0.02) (0.44) (0.54) Ly L7 (Ol M8
Inflation, Ht -31.431 ~32.169 -36.079 -26.717 ~31.575
(3.17) (2.91) (3.14) €2y )3157) (3 20)
CPP/QPP Wealth, St-l -0.002 -0.008
(174} (223)
Private Pension 0.008 0.008
Wealth, p__ (277 (205
t-1
01d Age Security -0.0001 0.003
Wealth, a (0.04) 57
t-1
Other Wealth, ht—l 0.001 0.001 0.001 0.001 0.001
(3 U57h) (2.87) (2559570 (2.82) S0
Total Public Pension ~0.0002
Wealth, sa,_; (0% 32)
Constant 80.009 63.368 94.236 34.463 83.268
(2.98) (1.86) (3520) (0.91) (3 41
R2 0.97 0.96 0.96 0.96 0.97
D.W. Jeai52 1.68 il aedi2 1558 15,510
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Labour Supply Eguations

These equations were estimated by 2SLS method with ﬁg&
and Oy as endoyenous variables.26 The empirical evidence
in Table 4 supports the hypothesis that expected pension plan
benefits (other than private pension benefits) and other wealth
reduce the pre-retirement supply of labour per worker. The
results indicate that expected benefits from CPP/QPP and the OAS
program would reduce the man-hours worked by each member of the
labour force by 0.4 and 2.0 per cent per annum, respectively (a
total of 45 man-hours per annum), if such benefits were doubled.
By contrast, a 10 per cent increase in per capita real, tangible
wealth would have almost the same effect on the workers' labour
supply, reducing it by approximately 34 man-hours per annum.
Equation (2la) which attempts to measure the effect of expected
employer-sponsored pension benefits on the pre-retirement labour
supply, suggests that they have no significant direct effect on

the pre~retirement labour supply of each worker.

Earlier retirement induces individuals to increase
their pre-retirement labour supply. This effect is more
substantial than the direct wealth effect of any of the pension
programs. A 10 per cent reduction in the average labour force
participation rate of individuals 65 years and older (reducing
it from 30 to 27 percent), 1increases the pre-retirement labour

supply per worker by between 1.8 and 2.3 per cent. On balance,
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Table 4
Estimated Labour Supply Equations (2SLS); 1953-75
Equation (21) (21a) (21b)
Growth in Wage Rate, -335.945 ~337.264 -254,339
wt/wt_1 {2y 8L ) (255 (2.49)
Unemployment Rate, Ut -40.010 -44,527 SRS 2
Rod.. B2 (8.08) (10.35)
Inflation Rate, Ht -418.111 ~589.330 -148.318
(2.74) ((25:541) (0.78)
Induced Retirement, RET 4.845 5.399 e i 186
g (2.45) (2.54) (3.05)
(0I5 (0.50) (0.66)
Dispersion of Age =1 108 -13.465 =10.633
Distribution, VAGEt (9.28) (7.66) (8.53)
CPP/QPP Wealth, s -0.012
L3 (2.01)
Private Pension Plan -0.046
Wealth, pt-l (Elmanded)
0ld Age Security =0l 7
Wealth, a,_1 (2.23)
Other Wealth, ht—l -0,033 -0.033 -0.041
(4.20) (3%81570) (5.07)
Constant 5163.544 5687.416 4620.210
(13.86) (754585) (12.594)
R2 0.98 0.98 0.98
D.W. 2.40 2,34 2.30




the induced retirement effect will marginally dominate the
pension plan wealth effect on the pre-retirement labour supply.
This is consistent with a positive induced retirement effect on

the personal saving rate as postulated by Feldstein [1975].

From the empirical results based on the simultaneous
estimation of the retirement and labour supply equations, it is
apparent that the different pension programs affect different
dimensions of the work-leisure choice. Expected benefits from
employer-sponsored pension programs cause individuals to retire
earlier, possibly because of their relative flexibility
regarding retirement prior to age 65. However, such programs do
not appear to have any effect on a worker's pre-retirement
labour supply. On theTother hand.' bothiCPR/QOPP and- the& OAS
program affect the timing of full retirement as well as the
pre~retirement labgur supply pexr worker,; @lbeit, the former L& a

much lesser degree.

The Portfolio Flow Demand Equations

Tables 5A and 5B present the portfolio equations.
These equations were also estiméted by the OLS method. In
principle, Zellner's [1962] method of a "seemingly unrelated
regression" estimator should be used. This method estimates all
equations jointly subject to summation constraints, taking into
account differences in error variances across equations as well

as contemporaneous correlations among errors. Such estimates
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would be more efficient than those obtained by the application
of OLS to each equation in turn. Since summation constraints
could not be applied in principle because of the exclusion ot

some assets and liabilities, the OLS method was used.

The interpretation of the results is complicated by
the large number of coefficients and by the high degree of
multicollinearity amony independent variables. It was therefore
decided to concentrate the discussion primarily on the pension

plan effects, with some mention of other major results.

From Table 5A, it becomes evident that expected
benefits from CPP/QUPP and the OAS program have little etfect on
an individual's portfolio choices. At best, they appear to
minutely reduce the demand for residential mortgages.27
From Table 5B, we find that expected benefits from employer-
sponsored pension plans have increased the outstanding net
residential housing stock. A 10 per cent increase in real
benefits, increases the real, per capita nét residential housing
stock by 2.0 per cent. Since employer-sponsored pension plans
have tended to increase personal saving and residential housing
is one form of personal savings, particularly for retirement, it
may not seem unreasonable that this form of personal savings has
incredased. On thewther hand; both CPP/QPP and OAS, by
guaranteeing benefits at age 65, reduce future income

uncertainty. One possible result may be that individuals




substitute increased 1nvestment in housing (via larger down

payments, for example) for other forms of retirement savings.

The effect of the various pension programs on the
housing market suggests greater liquidity on the part of house-
holds. Indeed, households appear to have made a number of
corresponding portfolio changes resulting from the presence of
the pension plan proygyrams. In particular, employer-sponsored
pension plans have reduced the demand for Canada Savinys Bonds
and Equity, at the same time increasing the demand for RRSP's.
The OAS program has also had a similar effect on RRSP's. These
results suggest that individuals have substituted RRSP's for
Canada Savings Bonds and Equity as preferable forms of saving
for retirement. In light of the tax deductibility of contribu-
tions to RRSP's and the tax status of interest and dividends,

this result would not seem unreasonable.

The coefficients on the other variables are generally
acceptable. An increase in 1ts own yield tends to increase the
demand for,an asset while relative increase in the yield of

other assets tends to reduce its demand, (i.e. 6Xi/61“i > 0 and

. S ] 3, .
- 0).28 similarly, the larger the own stock of a partic
STx

ular asset (liability), the less will be demanded. On the

other hand, any increase in wealth (A¢_}1) will tend to
increase the demand for an asset (including residential

mortgyayges). It does, however, reduce the demand for consumer

credit, consumer durables and net housing equity. During



periods of inflation, as one would expect, the demand for
liabilities (mortgyages and consumer credit) rises. Individuals
also demand more equity as a hedge against future intlation and
tend to accumulate larger saving deposits as a hedge against
future income uncertainty. Furthermore, inflation results 1n a
reduction 1in the demand for money, consumer durables, residen-

tial equity and RRSP's.

Summary of Empirical Results

The empirical results lead one to conclude that the
CpPP/uPP proyrams have not had any significant direct effect on
personal savinygy behaviour. This is not, however, the case with
the Old Age Security (OAS) prograim, (possibly employer-sponsored
pension programs) and changes in retirement behaviour which have

occurred as a result of these pension programs.

because of the full funding requirements of employer-
sponsored pension programs, per capita personal saving may have
increased by a small amount. However, this was more than offset
by the effects of OAS and earlier retirement. 1In aggregate,
public and private pension programs may have reduced personal
saving (in nominal terms) by as much as $850 million in 1975,
shaving 0.7 percentagye points off the personal saving rate. At
the same time, there is some evidence from earlier estimates
(not shown) that the effect of an ageing population on real, per

capita personal saving may have helped to mitigyate this impact
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on the personal savings rate. The combined effects from pension
programs and an ageing population, appear to have reduced the
personal saving rate by perhaps 0.5 percentage points ($600

million in nominal terms) in 1975.

Both 0OAS and CPP/QPP pension plan wealth have led to a
small reduction in the per worker labour supply prior to retire-
ment (about 45 manhours per annum). While employer-sponsored
pension programs have had no such effect, they, along with OAS
and other wealth, have affected the timing of retirement from
the primary job. Thus, individuals have chosen earlier retire-
ment and have reduced participation in the labour marker after
age 65. This effect has been slightly reduced through the

introduction of the CPP/QPP programs in 1966.

Although these pension plan wealth effects have
reduced the labour supply, the earlier retirement, induced by
pension programs, has 1in turn caused individuals to increase
their pre-retirement labour supply ceteris paribus, in order to
generate additional income which provides savings for a longer
retirement period. The evidence indicates that this induced
retirement effect has a far stronger impact on the
pre-retirement labour supply, than the previously discussed
pension plan wealth effect. As a result, there is a net
increase in the pre-retirement labour supply of approximately
32.0 manhours for each worker 64 years and younger. This is, of

course, consistent with a positive induced retirement effect on



the personal saving rate. Since the average annual direct loss
in manhours from earlier retirement is no more than 3.0 million
manhours, the net effect on the labour supply, as a result of
the pension program is an increase in the number of manhours
worked in the economy.29 Finally, a fairly obvious, but
nevertheless interesting conclusion regarding retirement
behaviour, is the fact that individuals will postpone retirement
during periods of inflation. Since inflation tends to reduce
the real value of expected retirement income, one would expect
individuals to work longer in order to compensate for such

losses in retirement income.

The impact of the pension programs on the portfolio
composition of individuals has been minor. Both CPP/QPP
programs and employer-sponsored pension programs have had a
small positive effect on the housing market. The pension system
also appears to have led individuals to substitute RRSP's for

both CSB's and equity holdings.

Conclusions and Policy Implications

With the exception of the CPP/QPP, we found the impact
of the public and private pension programs on personal saving to
be significant, but small in magnitude. The net effect of these
programs, given an ageing population, may have resulted in a
reduction of the personal saving rate of approximately 0.5

percentaye points. Despite this small impact of the pension




proyrams, the wealth and retirement effects postulated by the
theory had the expected impacts on the level of per capita
personal saving. At the same time, the private programs have
also altered the composition of personal saving, i.e., the
portfolio of assets and liabilities held by individuals. Here,
the major impact of the private pension programs has been on the
proportions of RRSP's, Canada Savings Bonds and Equities held in
the individual's portfolio. RRSP's have increased and CSB's and

Equities have correspondingly decreased.

The effects on the level of per capita personal saving
are the result of the OAS program, employer-sponsored pension
programs and a generalized retirement effect. The adverse,
albeit minor impact of the OAS program on personal savings
implies that from an efficiency point of view, this redistribu-
tive program could be considered undesirable in 1its present form
since it reduces economic growth. However, a program such as
OAS is not designed with economic efficiency as its major
characteristic, rather, it is designed to redistribute income
from the working population to the population 65 years and
older. The program must therefore be judged primarily on

equity grounds.

Fog \She'.paried 19350, %0 1967, the capital sCogs
accounted for approximately 24 per cent of the average ygrowth
rate of National Income in Canada (4.95 per cent).30 It may

therefore be a desirable policy to increase the corresponding



domestic savings component via the pension system, 1if in so
doing, no adverse effects on the economy become apparent. The
results and theory show that it is essentially the full-funding
requirement of employer-sponsored pension programs that is
responsible for its "increased savings" effect. Currently, the
OAS program is not funded and the CPP/QPP programs are only
partially funded, for no other reason then that the programs
have not reached maturity. At that time -- the 1980s, the
latter will be on a pay/go basis. If we wish to increase
private saving through the pension system, we face the choice of
either fully or partially funding the CPP/QPP programs to create
a large net positive effect on saving and/or expanding the
private pension plan area relative to public plans,

i.e., changing the public-private mix.

Funding the CPP/QPP programs would ultimately result
in increased saving by the public sector. This method of
increasing the level of national saving would be effective
because it relies on compulsion. However, while it will
increase saving, such a policy could also create some problems.
Required increases in the contribution rate would have serious
implications for the income distribution. Individuals with low
incomes would be forced to increase their saving despite the
fact that in the absence of such required increases in the
contribution rate, they would most likely have saved little or
nothing because of the large proportion of their income goes to

needed consumption expenditures.




A more fundamental question is whether such a fund
would be desirable. The types and volume of securities that
such a fund would need to invest in, may in time, give the
government control over large sectors of the private economy.
The Caisse de Dépdbt has already caused some alarm regarding such
potential concentration of economic power in government hands.
To avoid the possibility of large scale government intervention
in the business sector such government control would have to be
diffused. As an alternative, it has therefore been suggested by
Feldstein that the investment policy of such a fund should be
directed at outstanding government securities, thereby shifting
private saving more toward industrial investment. However, such
an investment policy would make the pursuit of monetary policy
more difficult, because it would hinder the ability of the
government to control the money supply through the buying and
selling of government securities. It would therefore seem
undesirable to increase national saving through the creation of
a monolithic, government-run pension fund via the funding of the
CPP/QPP programs. While these problems could, to some extent,
be cicumvented by channelling these funds directly back into the
private sector via existing financial intermediaries,

i.e. commercial banks and trust companies, it would create
similar problems of economic concentration in the private

sector.

The other possibility is the expansion of the private

pension plan sector. By legislating higher income replacement




rates for employer-sponsored pension plans than currently exist,
the net positive impact of such plans on private saving would be
increased. In addition, the private pension plan sector could
be encouraged to expand its coverage of employees. Not only
would this promote increased saving, it would also provide
retirement income security to more Canadians. Currently,
approximately 40 per cent of the labour force is covered by
employer-sponsored pension plans. Coverage could be increased
by making such pension plans a legal requirement for employers
with a certain number of employees, especially in the service
sector which has many small industry units, for example,
restaurants. If, in addition, multi-employer pension funds were
created, possibly along industry lines to create administrative
economies of scale, the cost of such programs for both employer

and employee would be greatly reduced.

Finally, we found that expected pension plan benefits
have reduced the per capita, pre-retirement labour supply and
has also lead to earlier retirement. Employer-sponsored pension
plans are primarily responsible for the latter. In addition,
the wealth generated by the pension plans has lead to a positive
induced retirement effect on the pre-retirement labour supply.
As a result, the net effect of the pension programs is to
increase the pre-retirement labour supply per worker. These
results imply that the removal of mandatory retirement
regulations for employer-sponsored pension plans would have an

adverse effect on the labour supply since the induced retirement



effect would disappear in the absence of mandatory retirement.
Consequently, any policy designed to remove mandatory retirement
regulations would have to consider the magnitude of its relative
labour supply effect and may require compensating policies to
stimulate personal savings, either directly through the pension
system as previously discussed or through further tax

incentive.



Appendix A

Derivation of a Consumer Durable Stock Series

l. Data: (a) Total durable goods expenditures = X
(b) Expenditures on new and used automobiles +
repairs and parts =EZ
(c) Expenditures on durable goods excluding
automobiles = ag-b = E 4
2. Following depreciation rates have been assumed.

See AER, September 1976, F. S. Mishkin.

(a) All consumer durables = 0,20
(b) Autos and parts = 0,25
(c) Non-auto consumer durables = (.15

3. Independent calculation of estimating a constant annual

average rate of depreciation.

(a) Assume that at the end of a certain number
of years, t=10, item has a scrap value,
of original value.

(b) If l-2Xis annual depreciation factor,
t
A =a=0.05
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(c) Given reasonable values of t and a, can
calculate A,
(d) Then the following identities define the

durable goods stocks:

AR n
; I il ) 7
(1) Kat i : Eat-t (" Eﬁt - I Eﬁt-z
2=l 1=
Ay mo
(el B9% = Nt .= F + L \NE ]
nat el nat-1 nat ¥ &7 nat-1
where ¥ and ¥ are durable stocks
at nat

in period ¢t and m and n are the periods
over which scrap value is determined.

3A. Qﬂ, Ena must be divided by population (Canada) and price

index, CPI, to get real per capita durable stocks.

4. Data period 1926-1976 = 51 observations excludes
1943-1945 inclusive (war years). Total
observations 48 (annual). )

5. For automobiles, n =13 years.
then
(1) Ka(1936)=Ea(1935)+SUM[0.744*Ea(1934)]+0.7442*Ea(1933)

+0.7443*Ea(1932)* ..... +0.744°45_ (1926).
(2) kK, (1937)=E_ (1936)+ SUM10.744 *E_ (1935)1+0.744%*E_ (1934)
+0.7443%E_(1933)+.....+0.744°*E, (1927).

Exclude 1943 to 1945.

Kk, (1976)=E_ (1975)+SUM [0.744E, (1974) ’*°~7“2*Ea (1973)
+0.7443“Ea s, . o +0.7449“Ea (1966) .

This establishes the series X_ (1926 to 1976) excluding
years 1943-1945 inclusive.



7A.

7B.
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For durables other than automobiles, KX

We use exactly the same calculation except that we use
0.85 instead of 0.744 and assume an 8-year instead of
a 10-year period. This provides the series Kna(1926

to 1976) excluding the years 1943-1945 inclusive.

To calculate the flow of services from the durable stocks
&Zand Kna’ reguire a long-term interest rate defined as

follows:

The user rental cost of consumer durable capital stock is

URCA = (R+A ) (PCD), similarly for URCNA
@ T
PCON

Note:

Effect of inflation on expenditures is ignored, i.e
we are using nominal rates.

C R

A = 0,744 t = 10 o = 0,05
a o
A = 0.850 2= 8 &, = 025
na na
PCD = D 616480 Durable expenditure price index (annual)
PCON = D 616101 CPI annual
R = Average bond yield 10 years > Government of
Canada Bonds
= B14013
Umm*xa = SKA
URCNA*KM = SKNA -- This calculates the service flow.
Generates:
(I)Kﬁ = durable stock series automobiles
(2)Kna = durable stock series all but cars
(3) flow of services from K 1 SKA
(4) flow of services from sz, SKNA

Add X + X =
a na

Output
Add SKA + SKNA =



1o,

BT

Run following regressions:

(a)

(b)

K, = fEXP)

Kna = f(EXPua)

\

Ordinary least squares



Appendix B

The Construction and Estimation of
a Pension Plan Wealth Variable

Following Feldstein (1974) and Munnell (1975), one can
define such a wealth variable as a measure of the perceived
increase in permanent income. More precisely, it is an estimate
of the present value of the expected future pension plan
benefits taking into consideration coverage, life expectancy,

age structure, benefit rates and the real, per capita growth of

income.

Construction of the Variable3l

The calculation of the present value of pension plan
benefits accruing to working-age individuals for any given year

consists of the sum of the expected benefits for;

a) working males, their wives and widows;
b) working females;

c) aged non-working menj;

d) aged non-working women;

e) aged widows and widowers.

To calculate the expected benefits for individuals of a given

age group, for example, 40-49 years, for a given year, 1970,




= 738 =

pension plan wealth for working males (a) would be calculated as

follows:
100
() ¥1970,40-49 = Ng0-49 « LIE/EDI) 50 o PDI) 49,
*(1+9) °3715/(140) 85795 wip yp yv (14g) 1764/ (14g) 1064

i 45
Thus pension plan wealth, W, for males aged 40-49 in 1970 is
equal to total expected benefits for this age group calculated
at a constant average benefit-income ratio with real per capita
disposable income at retirement projected to grow at 1, 2 or
3 percent per year. This figure is multiplied by the
conditional probability of living to age 65 given the worker has
reached age 45 plus the expected benefits at age 66 times the

probability of living to age 66.

Definition of Component Variables

B = the trend value of Pension Plan benefits per
recipient, the average over the life of the
Pension Plan
PDI = per capita disposable income
N40_49 = the number of men in covered employment aged
40-49
P = the conditional probability that a man will
i
PT live to age i(65, 66, 67, etc.) given he has
45

lived to age 45
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‘1+9)g§:2§ = g is the growth rate of real per capita income
(1+4)
to age 65, d is the discount rate for benefits
to calculate the present value now, i.e. 1950,
from age 65.
(l+g);:g§=g is the growth rate that insures that per
(1+4d)

capita income continues to grow after r
retirement, i.e. i=65 ... 100 and d is the
discount rate of benefits after retirement back

to age 65.

Some Issues Regarding the Construction of the Variable

1) Feldstein found that only the determination of the
real discount rate and per capita income growth rate,
i.e. their difference really mattered in the

determination of W,

% Feldstein found that netting out the present value of
the future pension plan contribution liability made no

difference to the results,

3) This calculation assumes that the ratio of anticipated
benefits per recipient to per capita disposable income
has been fixed since the beginning of the program at
its average value, (B/PDI). This implies that time

series variation in the W variable is almost entirely

due to changes in coverage.




4) The treatment of coverage and benefit rates is also
asymmetric since anticipated future coverage is
assumed to correspond to current coverage.; This
implies that while W is highly responsive to changes
in actual coverage, anticipated benefit rates, and
therefore W is invariant with respect to changes in

actual benefit rates.

This methodology was followed by P.P. Boyle and J. Murray in
"Social Security Wealth and Private Saving in Canada,"

University of British Columbia, Working Paper No. 574,

pp. 10-25. It was applied to Old Age Security (OAS) and
CPP/QPP. The calculation was also adjusted net of future
contributions and corrected for any changes in regulations,
contributions or benefits. In addition, the value of net wealth
was calculated with benefits taxed and tax relief on employee
contributions (Table 6). This study makes use of the net wealth
value, 1i.e. excluding future contributions for CPP/QPP and the

gross values for OAS (Table 1).



Appendix C

A. The Creation of a Net Housinygy Stock Variable, RESH{

Currently, no time series has been constructed to
provide information about the net equity held by individuals in
their own home. In order to construct such a data series, we
require information about the existing net stock of residential ’
housing at the end of each year, the average market value of
such residential properties, the average mortgage held on such

property and the year-to-year price changes.

Using the continuous inventory method, the stock at
the end of each year of single detached dwelling units and
rmultiple dwelling units was estimated for CANDIDE 2.0 and
defined as RSST and RMSST, respectively. From information

provided by Statistics Canada, the average net value of home

ownership equity was calculated for 1970.32 fThus, for 1970,
the average market value of homes (home owners only) was
$18,636. At the same time, the average outstanding mortgage on

such homes amounted to $8,720. Consequently, the average net
equity held in 1970 was $18,636 less $8,720 or $9,4916. Using

the Sector Deflator for Owner Occupied Dwellings developed for

CANDIDE 2.0, it was possible to fix the nominal value of the

total outstanding equity in residential housing for 1970 at



i

$57,411 billion. By multiplying each total housing stock
figure by the average net value of home ownership equity for
1970 and inflating it by the Sector Deflator, we derive a time

series for net residential equity held by home owners, i.e.
Sector Deflator * [(RSST, + RMSST,) * 9,916]) = TRESH,

The variable, TRESH, was deflated by the CPI, and put into
per capita terms, resulting in the variable, RESHy. As a
proxy for the yield on equity, the conventional mortgage rate
was used. One would expect the sign on its coefficient to be

negative.

B. The Creation of Demographic Shift

Variables; MAGEy+ and VAGE:

The Life-Cycle Hypothesis of Savings assumes that no
changes occur in the age composition of the population over
time, i.e. the relative size of the age-sex cohorts remains the
same over time. Consequently, any such compositional changes
would, according to this hypothesis, affect aggregate savings
and consumption. To incorporate the effects of such changes on
aggregage savings requires the creation of variables that
reflect movements in the age composition of the population. In
particular, we have chosen the median age and the age
dispersion around the mean as the variables to reflect such

‘changes, i.e. MAGE; and VAGE,. Using the standard
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statistical formulae, the variables were created for both males

and/or females for the working age populatin, i.e. ages 14 to

64 inclusive, using five year age-sex cohort groups -over the

_period 1946-75.

C. The Unemployment Rate Equation

URATE = 23.216 - 19.895 wy/wy.y - 1.730P /P

.69)7% " (GRBT) (0.45)

+ 0.864u__,
(8.33)

R = 0.73 D.W. = 1.34

*t-values.

For a definition of the variables, see Appendix D.
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Aggendix D

Definitions and Sources of Variables Used

Symbol

PSt

PDS

LS

Definitions

Real, per capita personal savings

defined as per the National Income

Accounts, i.e. the residual amount
left over after deducting personal
expenditures on consumer goods and
services, direct personal tax

payments and other current transfers

from total income.

Real, per capita domestic private
savings defined as personal plus
corporate savings, i.e. retained

earnings.

Total man-hours supplied annually by
the labour force aged 15 to 64 years,
deflated by the size of that labour
force, i.e. man-hours supplied per

unit of labour.
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(MlF)t Real, per capita annual money supply
changes defined as the change in
currency plus demand deposits;

(D B2013), Bank of Canada Review,

various issues,

SDF Real, per capita annual personal
savings deposits flow defined as the
change in Chartered Banks Personal
Savings plus Other Notice Deposits
plus Deposits held by the public in
Other Financial Institutions less
gross RRSP contributions D(B654 +

B655 + B3905 = RRSPR).

1 Real, per capita annual gross capital
formation by corporate and governemnt
business enterprises, a proxy for

equity formation (D30103).

CSBF Real, per capita annual change in
outstanding Canada Savings Bonds;

(B2406, ~ B2406¢_]).




RRSPt

CDF

RFESHF

MORTF

CCF

L P
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Real, per capita annual gross
contributions to Registered

Retirement Saving Plans; Taxation

Statistics, various years.

Real, per capita annual consumer

expenditure flow (D31350).

Real, per capita annual Residential
Housing Construction by Business

(D40262).

Real, per capita annual Residential

Mortgage Loan Approvals (D2649)

Real, per capita annual change in
outstanding consumer credit balances

of Selected Holders (D3420).

Stock of Real, per capita money
supply defined as currency plus
demand deposits, lagged annual

average (B2013).
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Stock of real, per capita personal
savings deposits defined as Chartered
Banks Personal Savings plus Other
Notice Deposits plus Deposits heldby
the Public in Other Financial Insti-
tutions less gross RRSP contributions

(B654+B655+B3905=RRSP) .

Stock of real, per capita outstanding
capital stock defined as plant plus
equipment, lagged (CANDIDE 2.0:
Series IKTME). A proxy for

outstanding equity.

Stock of real, per capita Canada

Savings Bonds, lagged annual average.

Stock of real, per capita

Registered Retirement Saving Plans
defined as the cumulative sum each
year, of gross annual contributions,

lagged.

Stock of real, per capita consumer
durables, lagged. See Appendix A for

construction.



t-1 =1

MORT, ., = Xg¢-1

st = Foeni

S=1

Stock of real, per capita residential
housing, lagged. See Appendix C for

construction.

Stock of real, per capita residential
mortgages outstanding, lagged and
defined as Mortyage Assets held by
Commercial Banks plus Loan and Trust
Companies plus Trust and Mortgage

companies. Source: CANDIDE 2.0 Data

Bank (FMORTA. CB + FMORTA. LT +

MORTA. TM).

Stock of real, per capita consumer
credit balances of selected holders

(D3420), 1lagged.

Real, per capita expected benefits
from the CPP/QPP programs defined as
per Appendix B.

Real, per capita expected benefits

from the OAS program defined as per
Appendix B.



Pt-1
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Real, per capita private pension plan
wealth defined as the book value of
the stock of assets held by trust and
insurance companies for employer-

sponsored pension plans.

Real, per capita non-human wealth
defined as the net sum of real and
financial assets and liabilities,
i.e. Money (Ml) + Savings Deposits
(SDEP) + Equity (RCAP) + Camada
Savings Bonds (CSB) + Registered
Retirement Savings Plans (RRSP) +
Consumer Durables (CD) + Net Stock of
Residential Housing (RESH) =
Residential Mortgages (MORT) -

Consumer Credit (CC).

Real, per capita disposable personal

income.

Real, per capita disposable personal

income, lagged one period.

Real, per capita annual wages,
salaries and other non-wage related

income.
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The growth in the annual wage bill.

A proxy for anticipated inflation
defined as the growth of the Consumer

Price Tmees JCOPTL), Br/Pgss

A proxy for the marginal tax rate
defined as l/(l—tl) w&te B

is the ratio of all personal direct
taxes over taxable income. With a
progressive tax system, the average
tax rate 1s (theoretically) equal to

the marginal tax rate.

The unemployment rate as defined by

Statistics Canada, i.e. the number of

individuals looking for work in the

labour force.

A proxy for retirement behaviour
defined as the number of individuals
aged 65 years and older as a percent
of the 65 years and older populations
who are not in the labour force
i.e. one minus the labour force
participation rate of individuals 65

years and older.
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The interest rate defined as the

yield on Canada Savings Bonds.

The sum of real, per capita expected
benefits from the CPP/QPP program and
the OAS program. (For a definition,

see Appendix B).

The median age of the male popu-
lations aged 15 to 64. Using 5 year
cohort groups, the median‘age was

calculated. See Appendix C.

The variance around the mean age of
the male population aged 15 to 64.

See Appendix C.

Asset Risk defined as the variance
calculated on the weighted mean yield
of all assets and liabilities for

each period t.

The sum of stocks of assets and
liabilities as set out in Tables 5A

and 5B which proxies for Other Wealth

in the asset flow equations. For

each such equation the stock of that
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T3t

4t

r
0¥ - -
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particular asset was excluded from
the sum and its effect on its
endogenous asset flow determined

separately.

The weighted average yields on the
asset-liability portfolio as defined

above.

The yield on personal savings
deposits, SDFy, given by the
90 day Certificate of Deposit Rate

(B14018).

The yield on equity defined as the
inverse of the Price-Earnings ratio
for the T.S.E. composite index

(B4246).

The yield on Government of Canada

Bonds 10 years and over (E14013).

The yield on Trust Company 5 year
Guaranteed Investment Certificates

(B14023).




The average rental rate on the
outstanding stock of consumer durable

goods. Ior estimation see Appendix A.

The conventional mortgage lending
rate serves as a proxy for the oppor-
tunity cost of home ownership

(B14204).

The conventional mortgage lending

rate.

The Prime Business Loan Rate of
Chartered Banks serves as a proxy for

the consumer lending rate.
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Footnotes

M. Feldstein, "Social Security, Induced Retirement, and
Aggreyate Capital Accumulation." Journal of Political
Economy, Vol 82, No 5, Sept/Oct 1974.

Private pension programs provide reasonable flexibility for
retirement prior to age 65. 01ld Age Security and CPP/QPP
begin the payment of benefits at age 65 regardless of whether
the individual has retired. One would therefore expect these
latter programs to affect primarily the pre- and post-
retirement work-leisure decision rather than the timing of
retirement from full-time work which is more likely to be
affected by private pension plans.

In an aggregate form, such "wealth" equals the total value of
C(u)PP annuities and reflects the number of workers at each
age, their age-specific mortality rates, the rate at which
per capita income can be expected to grow and an appropriate
rate of interest at which to discount benefits.

Pension wealth has some additional characteristics that
distinguishes it from other forms of wealth. In particular,
the inherent absence of market risk of such wealth anua its

illiquidity prior to retirement also has an effect on the
savings decision.

Feldstein thus ignores the possibility of increased saving
from additional income due to pension plan affects on the
labour market.

See M. Feldstein, "Social Security and Private Savings:
Reply to Barro" NBER, mimeo 1978.

It should be noted that if , the individual holds a
liability which has a negative price i.e. an interest cost.

There 1is no need to solve for since it is implied by .

The proxy for the risk variable proved to have the correct
sign but was generally insignificant. It was therefore
dropped from most of the equations.

Both tanyible wealth and pension plan wealth are detfined in
Appendix B.

The retirement equation was also estimated with each pension
plan wealth variable separately. In addition, slightly
different specifications were tried.

Nevertheless, to the extent that shifts in business saviny are

correlated with shifts in personal saving, there would be a bias
in the estimated coefficient.
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If the induced retirement effect of an increase in pension
wealth increases both pension and income (via the increase in
pre-retirement labour supply) then lFeldstein's conclusion
that the savings ratio of non-retired individuals rises, is
no longer obvious.

See L. Christensen and D. Jorgenson, "U.S. Income, Saving and
Wealth 1929-69", Review of Income and Wealth, 1972.

Estimation by 2SLS method proved unsuccessful for the
personal savings equations due to considerable multicol-
linearity. By lagging the retirement variable, RET, and
therefore making it exogeneous, OLS estimations could be
run. With this strategy, it is assumed that individuals
have made thelr retirement decision and then decide to save
towards retirement. This would not be inconsistent with the
model.

From a comparison of equations (16) and (l6c), the effect of
the inclusion of the unemployment rate appears to result
mainly in a reduction of the t-value of the wealth variables.
However, unlike the evidence in the United States (Barro
(1976) and Feldstein (1974), the effect is quite minor.

Other equations estimated with the CPP/QPP wealth variable
only, yielded similar results.

The elasticity of personal savings with respect to OAS
wealth was calculated at the mean values. All future
calculations will be done in a similar fashion.

The estimation of the effect of OAS wealth on personal .saving
behaviour takes into consideration the change in the Age of
Eligibility which was reduced from 70 years of age to 65
years of age for the tax year 1972. The wealth variable was
correspondingly adjusted to reflect this change.

Private pension benefits are contingent on survival and death
benefits are small. Furthermore, individuals cannot vary the
level of contributions and the resulting pay-out stream
except throuyh retirement. Consequently, private pensions
are an imperfect substitute for personal savings.

One possible explanation regarding the insignificant
retirement variable, RET{_] is related to its two

dimensional effect on savings, i.e. induced retirement
increases the personal savings rate, but earlier retirement
reduces per capita personal savings. With respect to the
latter, earlier retirement could also reduce corporate labour
costs either by not replacing the employee or hiring younger
employees at lower wages. 1In either case, corporate savings,
ceteris paribus, would increase, at least partly offsetting
any @ffects of RET¢_] on personal gavings. It thus implies
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24

28
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34

that some substitution betwen corporate and personal saving
does take place as a result of the pension programs, primarily
throuyh the retirement effect.

Boyle and Murray [1978] also found the effect of the
unemployment rate on personal savings to be insignificant.

This does not imply however, that pension proygyrams do not
affect the components of personal saving ie contractual and
discretionary saving and their composition. For evidence to
this effect, see M. Daly and P. Wrage, "The Impact of the 0ld
Age Security Program on Private Pension Saving and Labour
Supply". Economic Council of Canada, Mimeo (1979).

The chanyge in the Age of Eligibility for the OAS program is
reflected in an adjustment in the OAS wealth variable.

In 1975, the male population 65 years and older was

845 thousand, with a participation rate of 17.4 per cent,
this implies a male labour force component of 147 thousand.
An aggregate impact of 2.2 per cent on the participation
rate, reduces the labour force by 3,200 males.

The unemployment equation can be found in Appendix C.
The effect of expected benefits from OAS on asset flow demand
equations was also estimated. "The results are available on

request.

The yield on residential mortgages 1s its opportunity cost,
the rental rate on housing.

To calculate the loss in manhours from earlier retirement, the number
individuals leaving the labour force was multiplied by the average

number of manhours worked by each worker.

E. Denison and W.K. Chung, "Economic Growth and Its Sources",

in H. Patrick, H. Rosovsky, Asia's New Giant (Brookings
Institution, 1976).

Based on Appendix B, A. Munnell, The Effect of Social Security
on Personal Savings (1975).

Based on Statistics Canada, Catalogue No. 13-547, Table 77,
Income, Assets and Indebtedness of Families in Canada, 1969.
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