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Preface 

This study is concerned with the financing of the Canada and Quebec Pension Plans over a period 
extending to the middle of the next century. Interest in this topic has resulted from the realization that a 
continuation of the current CPP and QPP contribution rates and benefit provisions would lead, within a 
decade or so, to an excess of benefit payments over contributions. The interest has been heightened by 
recognition of the large increase in the proportion of the population that will be eligible to receive pension 
payments when the postwar baby boom reaches retirement age in the second and third decades of the next 
century. 

In the course of this study we relied very heavily on a computer model of the CPP developed by the 
Canada Department of Insurance. Our use of results based on this model would not have been possible 
without the full co-operation of Pierre Treuil and Dick Humphries of that Department. We are greatly 
appreciative of their co-operation. We also appreciate the co-operation provided to us by the staff of the 
Economic Council of Canada, in particular Peter Cornell and Keith Patterson of the Council's retirement 
incomes project. We hasten to add, however, that we alone bear responsibility for interpretation of the 
results and the expression of opinion in this study. The study was completed in September of 1978. 



1 Introduction 

The Canada and Quebec Pension Plans were estab 
lished in 1965. Under these plans, nearly all mem 
bers of the labour force are required to contribute a 
percentage of their earnings to a fund, thereby 
accumulating credits toward retirement pensions. 
The first contributions were made in 1966, and the 
first benefits were paid in 1967. 

As is the case with most pension funds, the funds 
of the CPP and QPP grew rapidly during their first 
decade or so of operation, when the flow of contri 
butions far exceeded the flow of benefit payments. 
The accumulation of surpluses, however, is not 
expected to continue indefinitely; recent projections 
suggest that with the continuation of current benefit 
schemes and current contribution rates, the excess 
of contributions over benefits would cease in the 
latter part of the 1980s, and the funds themselves 
would be exhausted soon after the turn of the 
century. It therefore appears that some adjustments 
must be made, either to reduce future benefits or to 
increase future contributions. 

The best way to handle the current surplus and 
the projected deficits in the funds is a matter of 
considerable importance. On the one hand are issues 
of intergenerational equity, which suggest, roughly 
speaking, that each generation should pay its own 
way, at least in the sense that subsequent genera 
tions should not be subject to markedly higher 
contribution rates in order to make available a 
specified level of benefits for those already retired. 
On the other hand are issues of efficiency and 
growth. The use of past and future surpluses can 
have a substantial impact on the current level of 
national savings and hence on capital formation and 
the future income-generating capacity of the 
economy. 

In this study we neglect any possible impact of 
the plans on the national economy, and we focus 
instead on the impact of changes in the economy 

and in the population on the plans and their funding 
in the future. In particular, we consider alternative 
ways of funding the plans, under various assump 
tions regarding the future growth of the population 
and the labour force, and regarding possible future 
changes in certain key provisions of the plans 
themselves. 

The vehicle used in addressing questions con 
cerning the future of the plans is a computer simula 
tion model developed in the Department of Insur 
ance, in Ottawa, by Mr. Pierre Treuil and his 
associates. The model itself is designed to accept 
assumptions concerning the future macro-economic 
and macro-demographic environment, and to trans 
late these assumptions into the implications for the 
annual flows of benefits and contributions, for the 
stock of loans outstanding to the provinces, and for 
the flows of interest payments and new loans each 
year, under the provisions of the plans. 

The remainder of this study is organized as 
follows. The major provisions of the plans are 
described briefly in Chapter 2, and the experience of 
the plans during their first decade or so of operation 
is reviewed. The formulation of assumptions for use 
in the projections is the topic of Chapter 3. The 
discussion of the projections starts in Chapter 4, 
with the "baseline." This case involves a combina 
tion of "medium" assumptions about the future 
growth of both the economy and the population, 
operating in conjunction with the current benefit 
provisions of the plans. The "medium" assumption 
concerning future population growth is modified in 
Chapter 5, and a variety of cases are considered 
involving possible alternative courses of population 
and labour force growth to the year 2050, as well as 
their implications for financing the plans. The 
financing implications of changes in certain key 
benefit provisions are investigated in Chapter 6, and 
the study concludes in Chapter 7. 



2 Provisions of the Plans and the First Decade of Operation' 

The legislation under which the Canada Pension 
Plan was created provided for the possibility that a 
provincial government might wish to create a sepa 
rate and comparable plan within its own jurisdiction 
and to substitute this for the Canada Pension Plan. 
Only the Government of Quebec chose this alterna 
tive by bringing into existence the Quebec Pension 
Plan, with provisions quite similar to those of the 
Canada Pension Plan. Since that time the two have 
operated simultaneously, with parallel provisions at 
almost all times, and with allowances for individuals 
to carry with them their accumulated benefit credits 
when moving from one jurisdiction to the other. For 
present purposes, the two plans may be considered 
effectively as one and will hereafter be referred to 
simply as "the Pian," where this can be done with 
out confusion. 

MAJOR PROVISIONS OF THE PLAN 

With few exceptions, individuals whose annual 
earnings from employment and self-employment are 
above the basic exemption level ($900 in 1977) are 
required to contribute to the Plan. The major excep 
tions are those who are not between the ages of 18 
and 70 and those within this age interval who are 
beneficiaries under the Plan. All other individuals 
contribute a fraction of their earnings in excess of 
the basic exemption level, up to a maximum 
referred to as the year's maximum pensionable 
earnings, YMPE. (In 1977 the YMPE was $9,300.) 
The difference between the maximum earnings sub 
ject to contribution and the basic exemption level is 
referred to as contributory earnings. On this amount 
of contributory earnings the Plan now makes a levy 
of 3.6 per cent. In the case of income from employ 
ment, the levy is paid in equal parts by the employer 
and the employee. 

The primary purpose of the Plan is to provide 
retirement pensions for members of the labour 
force. For a typical individual who was in Canada 
from age 18 on or from 1966, whichever came later, 

and remained here until retirement, the pension 
would be determined as the product of 25 per cent 
of the YMPE, - averaged over the three years 
ending with his year of retirement, YMPE, and the 
individual's "average earnings ratio," AER. That is, 
for individual i, who retires in year t, the retirement 
pension, RP, would be determined as 

sr; = 0.25 X YMPEt X AERit 

The average earnings ratio, AER, is specific to 
the individual; it is the ratio of his annual pension 
able earnings to the maximum pensionable earnings, 
averaged over his lifetime contributory period. In 
symbols, 

AERit = _!_ 
T T [ ] 

PE. t' ~ I, oJ 

j = 1 YMPEt.; 

where T is the number of years in the contributory 
period, and PE is the amount of pensionable earn 
ings - i.e., the individual's earnings, to a maximum 
of YMPE. 

While the contributory period is defined as 
extending from age 18 or the year 1966, whichever 
came later, to age 65, not all annual earnings ratios 
need be counted in calculating the AER. First, the 
lowest 15 per cent of ratios are excluded from the 
calculation. Second, the individual who chooses to 
do so may contribute beyond age 65, to a maximum 
of age 70, and replace annual earnings ratios during 
the contributory period with later ones, on a one 
for-one basis. 

For an individual whose income was at average 
or above-average levels during his contributory 
period, the value of the AER would be 1.0; hence 
the pension would be equal to 25 per cent of the 
YMPE. Furthermore, in accordance with recent 
legislation, the YMPE is intended eventually to 
adjust automatically, although with a lag, to 
changes in the level of average industrial earnings. 
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Thus the individual in the example would receive a 
pension whose initial value would be roughly one 
quarter of the average industrial wage. In subse 
quent years that pension would be adjusted for price 
inflation but would not otherwise reflect any further 
advances in average earnings. In other words, the 
pension is indexed to reflect inflation and thus to 
remain fixed in "real" terms, but the recipient does 
not share in any gains in productivity. 

One who earned less than the maximum con 
tributory earnings, on average, during the contribu 
tory period, would find his pension reduced accord 
ingly. Thus an individual whose AER was 0.5 would 
receive a pension of one-eighth of the YMPE. 

This summary of the retirement provisions of the 
Plan neglects many of its complexities. In particu 
lar, there were a number of changes introduced 
during the first 10 years of operation - the phas 
ing-in period - that affect the position of later 
beneficiaries relative to earlier ones. Our interest is 
in the future operation of the Plan, however, and we 
are concerned mostly with provisions that affect 
future retirements. Even so, there is one provision of 
transitional legislation with which we must be con 
cerned. That provision concerns the eventual catch 
up of maximum pensionable earnings to the average 
industrial wage. 

Under the provisions of the current legislation 
the YMPE is to increase by 12.5 per cent each year, 
starting with 1976, until it reaches the level of the 
Statistics Canada industrial composite average 
weekly wages and salaries for the 12 months ending 
June 30 of the previous year, adjusted to the level 
expected to obtain in the current year. Thereafter 
the YMPE is to adjust in accordance with the for 
mula used in constructing the average wage meas 
ure, as defined in the Plan. 

The formula defining the average wage is of 
particular interest. Let AHAT be the formula aver 
age and Alet the industrial composite average 
weekly wages and salaries for the 12 months ending 
June 30 of year t. Then 

[
Alet 1 + Alet 2 'r Alet 3 j 52Ale·· - . 

t·1 Ale . 
t·2% + Alet_3Y2 --r Alet'4Y2 

AHATt = 

The adjustment factor, in square brackets, is 
designed to project the known value Alet.l, to 
obtain an estimate of the unknown value for the 
current calendar year. 

In 1978 the YMPE was $10,400, and AHATwas 
approximately $14,800. Looking ahead, it is clear 
that a number of developments are possible. At one 

extreme, average wages could grow at a pace so 
rapid that the YMPE would never catch up. At the 
other extreme, the rate of growth of wages could fall 
considerably, in which case the YMPE would catch 
up within a relatively few years. At intermediate 
rates the catch-up will be more or less extended, 
depending on the actual circumstances: the catch-up 
period will be longer, the higher the rate at which 
average wages grow. Under plausible assumptions 
the catch-up could easily take a decade or more. 
The reason for emphasizing this particular transi 
tional feature of the Plan's legislation is that it 
could have a major impact on both the costs of the 
Plan and the value of the benefits that it provides. 

OTHER PLAN BENEFITS 

In addition to the retirement pension benefits, 
the Plan provides for survivors' benefits (including a 
pension for a surviving spouse, benefits for depend 
ent children, and a lump-sum death benefit) and for 
disability benefits (including both a pension for a 
disabled contributor and benefits for dependent chil 
dren). Inasmuch as our primary interest is in con 
nection with the retirement pension portions of the 
Plan, we make no attempt to summarize these other 
provisions here.' Below, however, we do consider the 
projected total cost of such Plan benefits. 

THE FUND AS A WHOLE 

Each year since 1966 3.6 per cent of the total 
amount subject to contribution - i.e., 3.6 per cent 
of contributory earnings - has been paid into the 
Plan's fund, and has constituted its major revenue 
source. Each year since 1967 an amount has been 
paid out in the form of benefits, and has constituted 
the major outflow from the fund. During the initial 
decade of operation the contributions accruing to 
the fund each year far exceeded the total payment 
of benefits; hence the fund grew quickly. The sur 
plus accumulating in the cpp fund (after allowance 
for a reserve) is, under the terms of the legislation, 
available for borrowing by the provinces in propor 
tion to contributions received. The provinces, in 
turn, pay interest on their borrowings, the rate on 
new loans being equal to the current yield on out 
standing Government of Canada bonds having at 
least 20 years to maturity. The resulting interest 
charges add to any surplus of the fund and thus 
increase the annual volume of new loans flowing 
back to the provinces. The total of new loans to the 
provinces constitutes the "new investments" of the 
fund. I n the case of the QPP, the surplus is invested 
with the Quebec Deposit and Investment Fund 
(Caisse de dépôt et placement), an- agency of the 



provincial government; investments are mostly in 
bonds issued or guaranteed by the province, or a 
municipality of the province or by a private 
corporation. 

A statement of account of the operations of the 
Canada and Quebec Pension Plans during their first 
decade or so is provided in Table 2-1. The table 
documents the spectacular growth of the total com 
bined fund, from 0 at its inception on January l , 
1966, to a figure in excess of $15 billion 11 years 
later. The near trebling of contributions between its 
first full year of operation (1966-67 for the CPP and 
1966 for the QPP) and the latest year reported 
reflects both the increase in the general level of 
earnings in the economy, and the fraction of those 
earnings subject to contribution. Not only has the 
maximum earnings subject to contribution been 
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adjusted to reflect, in a rough way, the general 
increases in earnings, as discussed earlier, but the 
amount subject to contribution has been increased 
by lowering the basic exemption level from 12 per 
cent of maximum pensionable earnings to 10 per 
cent, beginning in 1973. In the case of both the CPP 
and the QPP, the revenues arising from interest 
earnings have grown even more sharply and consti 
tute close to one-third of the total revenue in the 
latest period. The enormous growth in interest earn 
ings both reflects and adds to the rapid growth of 
the fund itself. 

The expenditures of the fund consist of benefits 
paid plus the expenses of administration. In the first 
fiscal year of CPP operation, the only expenses were 
those of administration ($5.5 million), since no ben 
efits were paid. Subsequently the benefit payments 

TABLE 2-1 

STATEMENT OF ACCOUNT: CANADA PENSION PLAN, 1965-66 TO 1976-77, AND QUEBEC PENSION 
PLAN, 1966 TO 1976 

Current revenue N et expenditure 

Revenues Balance 
Contri- Retirement Survivors' Disability less at end of 
butions Interest Total· pensions benefits benefits Total· expenditures period 

(Millions of dollars) 
Canada Pension Plan 
(year ending Mar. 31) 

1965-66 94.9 94.9 5.5 89.4 89.4 
1966-67 587.2 11.0 599.9 0.1 8.4 591.5 680.9 
1967-68 640.2 42.2 684.7 1.1 0.2 12.8 671.9 1,352.8 
1968-69 697.6 84.4 785.0 5.4 10.1 30.0 755.0 2,107.8 
1969-70 745.6 139.7 889.6 17.9 29.9 65.1 824.5 2,932.3 
1970-71 812.9 202.7 1,020.1 41.0 46.3 4.0 108.7 911.3 3,843.6 
1971-72 825.9 272.6 1,102.1 64.2 62.1 19.5 167.3 934.9 4,778.5 
1972-73 897.4 341.4 1,243.4 88.7 81.6 35.7 228.9 1,014.5 5,793.0 
1973-74 1,019.4 416.0 1,443.4 125.4 100.3 50.6 302.6 1,140.8 6,933.8 
1974-75 1,238.8 504.4 1,757.4 188.5 132.7 69.1 428.8 1,328.6 8,262.4 
1975-76 1,489.2 621.1 2,129.0 297.2 170.8 93.8 621.6 1,507.4 9,769.8 
1976-77 1,684.2 750.2 2,461.6 453.3 214.1 125.1 874.5 1,587.1 11,356.9 

Quebec Pension Plan 
(year ending Dec. 31) 

1966 187.5 4.9 192.4 5.9 186.6 186.6 
1967 224.0 18.3 242.3 0.2 7.1 235.2 421.8 
1968 236.2 34.6 270.9 1.1 2.6 11.6 259.3 681.1 
1969 270.5 54.9 331.5 3.9 8.7 20.9 310.6 991.7 
1970 283.4 79.7 365.1 10.3 1.5.4 0.4 36.2 328.9 1,320.6 
1971 286.4 104.8 403.5 17.6 22.6 3.4 50.9 352.6 1,673.2 
1972 321.3 132.4 466.5 23.7 28.7 6.1 71.1 395.5 2,068.7 
1973 361.3 162.9 541.0 33.3 52.6 14.1 123.6 417.5 2,486.3 
1974 403.8 207.1 611.1 48.8 67.0 20.9 159.3 451.8 2,891.5 
1975 478.9 253.0 731.9 69.2 86.6 28.1 209.0 523.0 3,414.5 
1976 574.2 317.5 891.7 115.2 111.3 39.8 290.5 601.2 4,015.7 

·The "total" includes components other than those shown. 
SOURCE Statistics Canada, Social Security, National Programs, (Cat. No. 86-201), Chapter I, Section D, Tables 7 and II of 1976 issues, and Chapter l, 

Section D, Tables 2 and 6 of 1978 issue. 
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have grown sharply, though they amounted, in total, 
to only slightly over one-half of the contributions in 
1976-77. 

The benefits paid consist of retirement pensions, 
survivors' benefits (including pensions to surviving 
spouses, death benefits, and orphans' benefits), and 
disability benefits (including disability pensions and 
children's benefits). The growth of major benefit 
types is documented in Table 2-1. The first retire 
ment pensions under the Plan were paid in 1967, 
and the first full retirement pensions were paid in 
1976. The first survivors' benefits were paid in 
1968, and the first disability benefits, in 1970. 

In the case of the CPP, survivors' benefits were 
generally in excess of the retirement benefits until 
the fiscal year 1971-72. Since then, retirement ben 
efits have been the larger component, and these 
have increased rapidly. In 1976-77, they constituted 
more than one-half of total expenditures by the CPP. 
In the case of the QPP, however, retirement pension 
payments have not grown quite so rapidly, relative 
to total expenditures. This appears to stem, in part, 
from the markedly higher level of the flat-rate 
portion of disability pensions and of pensions pay 
able to widows and to disabled widowers under age 

65, who have been covered under the QPP since 
1973. In any event, retirement pensions accounted 
for considerably less than half of the total expendi 
tures by the QPP in 1976. 

The CPP fund - the balance at the end of each 
period - is, except for the estimated amount 
needed to pay benefits and administrative costs over 
a three-month period, the amount that has been 
made available to the provinces for borrowing. In 
total, the amount borrowed in this way is large 
relative to the level of the provincial debt. At the 
end of the 1976-77 fiscal year, for example, CPP 
funds invested in provincial government securities 
amounted to 18.1 per cent of the total provincial 
government debt in the Atlantic provinces, 33.7 per 
cent in Ontario, 30.5 per cent in the Prairie prov 
inces, and 26.2 per cent in British Columbia. In 
addition, the QPP fund investments amounted to 
32.6 per cent of Quebec's provincial debt. Under 
present arrangements, the provinces are required to 
repay these loans when the funds are needed to meet 
the obligations of the Plan. Such repayments could 
have a major impact on provincial finances if they 
had to be made within a short time, especially if the 
timing of the repayments were not fully anticipated. 



3 The Formulation of Assumptions for Projections 

In the preceding chapter we outlined some of the 
major provisions of the CPP and QPP and discussed 
the main items in the overall accounting of these 
plans in their first decade or so of operation. The 
purpose of this chapter is to lay the foundation for a 
subsequent analysis of the long-run prospects for 
these plans. As before, we shall refer to "the Plan," 
but this should be interpreted to mean both the CPP 
and the QPP, unless otherwise stated. 

To undertake projections requires 1/ a model of 
the existing Plan, 2/ assumptions concerning the 
macro-economic and macro-demographic environ 
ment in which the Plan will operate, and 3/ a 
specification of the links between the macro-envi 
ronment and the Plan. The Canada Department of 
Insurance has developed a computer-based model of 
the CPP which, with appropriate simplifying assump 
tions, can be used to make projections of the future 
course of both the CPP and QPP, taken together, as 
far into the future as the year 2050. We have made 
extensive use of this model here. 

The Department of Insurance model requires 
from the user assumptions concerning future age 
specific fertility rates, age/sex-specific mortality 
rates, and the annual numbers of immigrants and 
emigrants. Based on these assumptions, the model 
generates annual population projections by age and 
sex, using a recent actual population of Canada as a 
starting point. Use of the model also requires 
assumptions concerning the future rate of growth of 
average wages and salaries and of the consumer 
price index and concerning the rate of interest to be 
applied to new fund loans. These assumptions taken 
together determine the basic character of the 
macro-environment in which the Plan will operate. 
While the environment has an impact on the Plan, 
the Plan itself is assumed to have no impact whatso 
ever on the environment - that is, on the popula 
tion or on the economy. Further assumptions relat 
ing more specifically to the coverage and provisions 
of the Plan are required as well. 

ASSUMPTIONS CONCERNING 
PARTICIPATION RATES, 

A VERAGE CONTRIBUTIONS, 
AND BENEFICIARY RATES 

To contribute to the Plan in any given year - 
that is, to "participate" in the Plan - an individual 
must have income from earnings or from self 
employment that is above the basic exemption level; 
thus plan participation is closely linked to labour 
force participation. We make use of this relationship 
to project the Plan participation rates. Specifically, 
we project Plan participation rates as follows: 

[
PR(CPP). ] (1) PRit = 1,1973 • LFPRit 
LFPRi,1973 

where 
.FR is the participation rate in the Plan (cpp 

and QPP, combined); 
PR (CPP) is the participation rate in the 

cpp; 
LFPR is the labour force participation rate; 
i refers to a particular age-sex group; 
t refers to a year in the projection period. 

Thus the Plan participation rate for a particular 
age-sex group in year t is its projected labour force 
participation rate for that year, adjusted by the 
ratio of its (Canada Pension) Plan to labour force 
participation rate in 1973. (The year 1973 was the 
most recent year for which both series were avail 
able.) The projections of labour force participation 
rates are based on a study by Denton, Feaver, and 
Spencer. I 

The actual amount of the contributions from 
each age-sex group depends on the allocation of the 
overall growth of average wages among age-sex 
groups, as well as on future changes in the level of 
maximum pensionable earnings and the basic 
exemption level. As discussed in the previous chap 
ter, there are legislative provisions relating to the 
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latter two figures, in accordance with which they 
are intended eventually to grow in line with average 
earnings. The model incorporates these provisions. 

The future age-sex distribution of overall wage 
increases depends on the future supply of individu 
als of each age and sex and also on the demand for 
their labour services. However, a simplifying and not 
unreasonable assumption, and the one made by the 
Department of Insurance, is that the average wage 
of each age-sex group will grow at the overall 
average rate, allowing for an adjustment such that 
the wage level of women will eventually catch up to 
that of men. 

On the benefits side, assumptions are required 
concerning the proportion of contributors in each 
age-sex group, as well as the proportion of their 
spouses and dependants who will receive benefits 
under the retirement provisions of the Plan and 
under each of the various survivors' benefits and 
disability benefits programs. Historical estimates of 
these proportions have been prepared by the Depart 
ment of Insurance, and assumptions have been 
made about their future values. We have accepted 
the Department of Insurance projections of these 
rates. 

POPULATION ASSUMPTlONS2 

The Department of Insurance model projects the 
population by age and sex, starting from a given 
initial population, based on assumptions concerning 
future rates of fertility, mortality, immigration, and 
emigration. 

Fertility - As is well known, the total fertility 
rate - the sum of age-specific rates - departed, in 
the 1940s, from a long term-downward trend. It 
increased during and after the Second World War, 
rising from about 2.7 children per woman of child 
bearing age at the beginning of the War to almost 
4 children at the end of the 1950s. Since that time 
the rate has declined precipitously; in 1975 (the 
latest year for which a figure was available at the 
time of writing) it was a little under 1.9. The rate 
was thus well below the long-run replacement level 
(which is somewhat over 2) and the lowest ever 
recorded in Canada. 

Inasmuch as the reasons for fluctuations in fer 
tility rates are not well understood, no one can be 
confident of what the rates will be in the future. In 
these circumstances it is therefore common practice 
to experiment with a range of assumptions. This we 
do in the next chapter, taking as a "medium" case a 
gradual return of the total fertility rate to approxi- 

mately the replacement level. In addition, we con 
sider cases involving "high" fertility and "low" fer 
tility assumptions. 

Mortality - One might expect that future 
changes in mortality rates would be of particular 
importance to the costs of operating the Plan: great 
er longevity implies a larger population of pension 
ers and benefits that are payable to an older age, on 
average. 

Mortality rates for almost all age-sex groups in 
Canada have been declining for many decades, and 
further declines can be expected with some confi 
dence. Of course, the extent of decline cannot be 
known in advance, but a reasonable assumption is 
that past trends will continue. In implementing this 
assumption we have made use of mortality rates 
drawn from the Statistics Canada life tables for 
periods centred on 1951 and 1971. In our "medium" 
case, we assume that the percentage change in the 
mortality rate for each age-sex group over the two 
decade period ending in 1971 will continue for a 
further two decades to 1991; the rates are then 
assumed to change at half that speed for two more 
decades, to 2011, and to remain constant thereafter. 
In addition, we make "high" and "low" mortality 
assumptions, as discussed in the next chapter. 

Immigration and Emigration - The movement 
of people into and out of Canada has played a major 
role in the growth of the Canadian population. Net 
immigration may, however, playa less important 
role in the years ahead, though obviously no one can 
be certain. 

In the case of immigration, we have again made 
"medium," "high," and "low" assumptions. The 
"medium" assumption involves annual immigration 
at a level of 120,000, starting in 1977, while "high" 
immigration involves a smooth transition from the 
1977 level of 120,000 to 180,000 annually by 1981; 
"low" immigration involves a transition to 60,000 
by 1981. With respect to emigration, we make a 
single assumption - namely, a constant annual rate 
of 40,000. 

ECONOMIC ASSUMPTIONS 

As noted above, the use of the Department of 
Insurance model requires assumptions about the 
future rate of growth of average wages and of the 
consumer price index, as well as an assumption 
regarding the future rate of interest on new loans to 
the provinces. 

One cannot expect the future growth of (money) 
wages to be unrelated to the future growth of prices. 
Nor will the interest rate be unrelated to other rates 



of interest or to future price inflation. In an attempt 
to take into account the interconnections among 
these variables, we have estimated equations relat 
ing the rate of growth of money wages to the rate of 
growth of prices (as measured by the Statistics 
Canada consumer price index) and the rate of inter 
est on new fund loans to the rate of growth of prices. 

In the case of wages, the following equation was 
estimated, using data for the period 1954-55 to 
1975-76: 

(2) 2.9711 + 0.9187 en, 
(6.19) (9.05) 

0.79 
where 

Wt is the annual percentage rate of growth of the 
industrial composite average weekly earnings 
from year t - I to year t; 

en, is the annual percentage rate of growth of the 
consumer price index from year t - I to year 
t; 

R2 is the coefficient of determination, adjusted 
for degrees of freedom; and the values in 
parentheses are z-ratios. 

Some implications of the equation may be noted. 
It suggests that about 92 per cent of a percentage 
change in the CPI is reflected in wage change. In 
addition, there is an exogenous component in the 
growth of wages that is just short of 3 per cent; that 
is, even at zero inflation in the CPI, average wages 
would grow at an annual rate of 2.97 per cent - a 
rough measure of labour productivity growth. 

In the estimation of the interest rate relation 
ship, the historical series relating to the rate 
charged for new loans by the CPP is so short (dating 
only from 1966) that we deemed it advisable to 
employ the following two-stage procedure. At the 
first stage, we selected as the dependent variable not 
the rate on new fund loans, but instead a similar 
rate for which a longer historical series is available 
- namely, the McLeod, Young, and Weir average 
annual yield on ten provincial bonds. The estimated 
equation, which is based on annual data for the 
period 1954-55 to 1975-76, is then: 

(3) 1.15 +- 0.18 en, + 0.77 im t-1 
(2.97) (3.53) (9.94)' 

where im is the McLeod, Young and Weir rate. 

Formulation of Assumptions for Projections II 

Economic theory suggests that the interest rate will 
adjust to the expected (future) rate of inflation 
rather than to the actual (past) rate. The inclusion 
of the lagged value of the dependent variable on the 
right side of the equation makes allowance for 
changing expectations, based on a simple geometric 
distributed lag. 

If the rate of inflation were to be constant, the 
rate of interest would approach constancy also. In 
this case, the current and lagged values of im 
would be the same, and a "long-run" or "equilibri 
um" version of the above equation would be 

(4) im = 4.94 + 0.76 CPf 

This latter equation suggests that a sustained zero 
rate of inflation would be consistent with a con 
tinued long-term interest rate of 4.94 per cent; every 
sustained percentage-point increase in the rate of 
inflation would add three-quarters of a percentage 
point to the interest rate. 

Inasmuch as the projection model with which we 
are working requires assumptions specifically about 
the interest rate on new fund loans (rather than the 
McLeod, Young, and Weir rate), we have estimated 
a second equation, based on data for the period 
1966-76, to translate t; into the fund rate, if: 

(5) if,t = -0.06 + 0.88 im t 
(0.14) (16.5) , 

Armed with equation (2), which links the aver 
age annual rate of wage change to the consumer 
price index, equation (4), which links sustained (or 
long-run) CPI changes to the McLeod, Young, and 
Weir average interest rate, and equation (5), which 
links the McLeod, Young, and Weir rate to the fund 
rate on new investments, we can make a mutually 
consistent selection of assumptions. We proceed as 
follows: First, we assume a rate of inflation for the 
period 1984-85 and thereafter. That assumed rate is 
translated into an assumption about the 1985 
McLeod, Young, and Weir interest rate, using 
equation (4), and then into a 1985 fund interest 
rate, using equation (5). Values of if for the 
period 1977 to 1984 are obtained by linear interpo 
lation between the observed 1976 and assumed 1985 
values. Similarly, the CPI percentage changes for the 
period 1977-78 to 1983-84 are obtained by linear 
interpolation between the observed 1976-77 and the 
assumed 1984-85 values. Finally, the 1984-85 value 
of TV is obtained from equation (2), and earlier 
values again are obtained by linear interpolation. 

As the above description indicates, the key vari 
able in making the set of assumptions about the 
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economic future is the rate of change of the con 
sumer price index. Any assumption about that one 
variable determines the values of the remaining 
economic variables throughout the projection 
period. Because of the short time available in which 
to complete this study, we are able to report here on 
the results associated with only one set of assump 
tions concerning the economic future. The key 

assumption is that the rate of increase of the con 
sumer price index will fall between now and 1985 
and that it will grow at a steady rate of 4 per cent 
per year from that time on. As a consequence, the 
rate of growth of average money wages will also 
fall, reaching 6.7 per cent in 1985, and the govern 
ment long-term interest rate will decline to 7 per 
cent by the same year. 



4 Baseline Projection Results 

The combination of all the "medium" assumptions 
about the demographic, economic, and participation 
rate variables, as described in the previous chapter, 
yields our "baseline" set of projections. In the next 
chapter we consider deviations from the baseline 
case by varying the assumptions pertaining to the 
demographic variables and to the Plan participation 
rate. The baseline case, in addition to being of 
interest in itself, provides a standard against which 
to compare results based on the alternative 
assumptions. 

Tables 4-1 A, 4-1 B, and 4-1 C provide a summary 
of the baseline results. In Table 4-1 A are recorded 
values for a selection of population and Plan vari 
ables for the period 1975-2050; values are provided 
at 10-year intervals after 1980. Appearing first in 
the table are the population figures. Under the 
medium assumptions about fertility rates, mortality 
rates, and immigration, the population grows from 
23.3 million in 1975 to 31.2 million at the turn of 
the century and to 40.2 million by the the middle of 
the next century; over the full 75-year period, the 
population increases by about 73 per cent. During 
the same period, the population aged 65 and over 
increases more than threefold, from less than 2 mil 
lion in 1975 to 6.8 million in 2050. It is noteworthy 
that the most substantial increases are projected to 
occur in the second and third decades of the next 
century: an increase of about 1.3 million is projected 
for each of those two decades. 

The projected number of retirement beneficiar 
ies under the Plan is recorded next - for males, 
females, and the two combined - followed by the 
fraction of the population receiving benefits. The 
numbers suggest that both male and female recipi 
ents will grow rapidly in the near future. In another 
decade some 90 per cent of all males aged 65 and 
over will be recipients of pension benefits, and about 
half of all females. 

The cost of these benefits is, of course, also 
expected to rise. An indicator of their cost in "real" 

terms is provided by expressing benefits as a per 
centage of projected contributory earnings. This is a 
convenient measure, since it represents the tax rate 
that would have to be imposed on the contributory 
earnings base (as defined by statute) in order to 
meet the retirement pension costs if the Plan were 
financed on a pay-as-you go basis. Expressed in this 
way, pension costs under the Plan are projected to 
rise fairly steadily, from 1.5 per cent of contributory 
earnings in 1975 to 5.3 per cent at the turn of the 
century. Thereafter rather sharper increases are 
projected for a period of three decades, with the 
ratio reaching a peak of 9.3 per cent in about 2030 
and then falling back somewhat. 

The projected maximum pensionable earnings 
figure, YMPE, appears next in the table, followed by 
the average industrial composite earnings, both 
expressed in 1975 constant dollars. (Average earn 
ings are calculated according to the formula for 
ABAT presented in Chapter 2.) As can be seen, the 
YMPE reaches the level of average earnings by about 
1985 under the medium assumptions, which imply a 
4 per cent annual increase in the CPI by 1984-85 
and a 6.65 per cent annual increase in average 
wages. After 1985, the YMPE runs a little ahead of 
average earnings because of the manner in which 
the two are calculated; by 2050, the YMPE is ahead 
by about 3 per cent. 

At the bottom of Table 4-IA we have the pro 
jected average retirement benefit for males, for 
females, and for both combined, expressed first in 
1975 constant dollars and then relative to maximum 
pensionable earnings. The value of the average pen 
sion is projected to grow throughout most of the 
period, both in constant dollar terms and relative to 
maximum pensionable earnings. The exceptions 
come in the decades after 2030, when the changing 
age distribution results in a smaller number of new 
pensioners relative to old, and hence a reduction in 
the value of the average pension relative to average 
earnings. It is noteworthy that average pensions are 



never more than 12.1 per cent of average earnings 
throughout the projection period. Even for males, 
the average pension benefit ranges only between 
11.8 and 15.6 per cent of average earnings. I n cir 
cumstances of continued economic growth, such as 
projected here, only newly retired persons could 
receive a pension as high as 25 per cent of the 
average wage, and only those who had earnings at 
or above the average earnings level throughout most 

of their working lives would receive a pension that 
high. The low relative value of pension benefits 
should therefore come as no surprise. 
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TABLE 4-IA 

CANADA'S POPULATION, AND CANADA AND QUEBEC PENSION PLAN VALUESJ-PROJECTION I 

1975 1980 1990 2000 2010 2020 2030 2040 2050 

(Thousands) 
Population 
Total 23,291 24,872 28,212 31,229 33,791 36,080 37,771 39,027 40,151 
Aged 65 and over 1,990 2,309 2,886 3,533 4,156 5,488 6,772 6,655 6,804 

Retirement beneficiaries 
Total 

Male 655 765 1,119.0 1,359.0 1,593.0 2,124.0 2,602.0 2,479.0 2,563.0 
Female 349 416 854.4 1,355.9 1,901.9 2,814.5 3,628.3 3,667.3 3,721.7 
Both 1,004 1,181 1,973.4 2,714.9 3,494.9 4,938.5 6,230.3 6,146.3 6,284.7 

(Per cent) 
As a proportion of popu- 
lation aged 65 and over 

Male 75.72 78.06 93.72 97.42 97.97 97.93 97.93 97.98 97.94 
Female 31.02 31.33 50.50 63.42 75.17 84.80 88.17 88.90 88.89 
Both 50.45 51.17 68.38 76.84 84.09 89.99 92.00 92.36 92.37 

Cost of Plan relative to total 
contributory earnings 

Retirement pensions 
Male .54 1.21 1.76 2.18 2.46 3.19 3.71 3.23 3.25 
Female .15 .47 .90 1.31 1.68 2.56 3.33 3.18 3.24 
Both .69 1.68 2.66 3.49 4.14 5.75 7.04 6.41 6.49 

Total benefits 1.48 2.83 4.24 5.31 6.15 7.96 9.31 8.68 8.72 

(Dollars) 
Maximum pensionable 
earnings 7,400 9,346 15,595 20,090 25,840 33,239 42,754 54,985 70,718 
Average individual com- 
posite earnings 9,939 11,577 15,140 19,472 25,043 32,207 41,421 53,272 68,513 
A verage retirement benefit 

Male 443 1,156 2,087 3,015 4,042 5,190 6,466 7,980 10,254 
Female 231 820 1,393 1,813 2,320 3,139 4,155 5,294 7,022 
Both 369 1,038 1,786 2,415 3,105 4,021 5,120 6,377 8,340 

(Per cent) 
Average retirement benefit 
relative to maximum 
pensionable earnings 
Male 5.98 12.37 13.38 15.01 15.64 15.61 15.12 14.51 14.50 
Female 3.12 8.77 8.93 9.02 8.98 9.44 9.72 9.63 9.93 
Both 4.99 11.10 11.45 12.02 12.02 12.10 11.98 11.60 11.79 

I Money values expressed in 1975 dollars. 

In the following two tables the projected values 
of the combined operations of the Canada and 
Quebec Pension Plans are provided under a variety 
of alternative financing arrangements, and assum 
ing a continuation of the benefit provisions now 



Baseline Projection Results 15 

available. Thus the series for "total benefits" is the 
same for each of the alternative financing arrange 
ments considered. For each of these arrangements 
we present, in Table 4-1 B, the contribution rate, the 
total contributions, the total benefits, the interest 
earnings on the loans outstanding to the provinces, 
the new loans to the provinces, and the accumulated 
value of the fund. All money values are expressed in 
1975 constant dollars. In Table 4-1 C the same series 

are provided, except that the total benefits, interest 
earnings, new loans, and value of fund are expressed 
as a multiple of projected annual contributions. 

Six alternative financing schemes are con 
sidered, and we discuss each in turn. Scheme A 
involves a continuation of the current contribution 
rate of 3.6 per cent. In this projection the benefits 
exceed contributions by the latter part of the 1980s. 

TABLE 4-IB 

PROJECTED CANADA AND QUEBEC PENSION PLAN VALUES! UNDER ALTERNATIVE ASSUMPTIONS 
ABOUT FINANCING ARRANGEMENTS-PROJECTION 1 

1975 1980 1990 2000 2010 2020 2030 2040 2050 

(Per cent) 
A. Current plan 
Contribution rate 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 

($ billion) 
Contributions 1.9 2.6 4.8 6.8 9.4 12.4 16.3 22.0 29.1 
Total benefits .8 2.1 5.6 10.0 16.1 27.5 42.2 53.1 70.4 
Interest earnings .9 1.8 3.9 2.7 0.0 0.0 0.0 0.0 0.0 
New loans to provinces 2.0 1.8 1.0 -2.4 0.0 0.0 0.0 0.0 0.0 
Value of fund 12.8 17.5 25.0 10.2 -41.5 -179.5 -480.1 -973.4 -1706.4 

(Per cent) 
B. Net contributions not 

negative 
Contribution rate 3.60 3.60 4.24 5.31 6.15 7.96 9.31 8.68 8.72 

($ billion) 
Contributions 1.9 2.6 5.6 10.0 16.1 27.5 42.2 53.1 70.4 
Total benefits .8 2.1 5.6 10.0 16.1 27.5 42.2 53.1 70.4 
Interest' earnings .9 1.8 4.1 7.8 15.1 29.7 58.5 115.0 226.3 
New loans to provinces 2.0 1.8 1.9 2.5 3.2 4.3 5.7 7.6 10.1 
Value of fund 12.8 17.5 27.1 37.1 49.4 65.6 87.2 115.9 154.0 

(Per cent) 

C. Net contributions plus 
interest earnings not 
negative 

Contribution rate 3.60 3.60 3.60 4.64 5.83 7.79 9.22 8.63 8.69 
($ billion) 

Contributions 1.9 2.6 4.8 8.7 15.3 26.9 41.8 52.8 70.2 
Total benefits .8 2.1 5.6 10.0 16.1 27.5 42.2 53.1 70.4 
Interest earnings .9 1.8 3.9 4.0 4.0 4.0 4.0 4.0 4.0 
New loans to provinces 2.0 1.8 1.0 0.0 0.0 0.0 0.0 0.0 0.0 
Value of fund 12.8 17.5 25.0 17.9 12.1 8.2 5.5 3.7 2.5 

(Per cent) 
D. Flat contribution rate 

yielding ni! fund in 2050 
Contribution rate 3.60 6.57 6.57 6.57 6.57 6.57 6.57 6.57 6.57 

($ billion) 
Contributions 1.9 4.8 8.7 12.4 17.2 22.7 29.8 40.2 53.1 
Total benefits .8 2.1 5.6 10.0 16.1 27.5 42.2 53.1 70.4 
Interest earnings .9 2.3 10.1 26.2 58.6 108.6 146.8 135.5 20.4 
New loans to provinces 2.0 4.4 7.8 10.7 13.6 10.9 1.9 -4.0 -16.4 
Value of fund 12.8 23.9 71.0 127.5 192.3 236.2 209.7 126.8 .9 



TABLE 4-IC 

PROJECTED CANADA AND QUEBEC PENSION PLAN VALUES EXPRESSED RELATIVE TO 
CONTRIBUTIONS, UNDER ALTERNATIVE ASSUMPTIONS ABOUT FINANCING ARRANGEMENTS- 
PROJECTION I 

1975 1980 1990 2000 2010 2020 2030 2040 2050 

(Per cent) 

A. Current plan 
Contribution rate 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 

(Ratio) 

Total benefits .41 .79 1.18 1.48 1.71 2.21 2.59 2.41 2.42 
Interest earnings .44 .48 .38 .13 0.00 0.00 0.00 0.00 0.00 
New loans to provinces 1.03 .70 .20 -.35 0.00 0.00 0.00 0.00 0.00 
Value of fund 6.60 6.67 5.22 1.50 -4.40 -14.45 -29.44 -44.20 -58.70 

(Per cent) 
B. Net contributions not 

negative 
Contribution rate 3.60 3.60 4.24 5.31 6.15 7.96 9.31 8.68 8.72 

(Ratio) 

Total benefits .41 .79 1.00 1.00 1.00 1.00 1.00 1.00 1.00 
Interest earnings .44 .48 .34 .25 .20 .16 .14 .14 .14 
New loans to provinces 1.03 .70 .34 .25 .20 .16 .14 .14 .14 
Value of fund 6.60 6.67 4.82 3.71 3.06 2.39 2.07 2.18 2.19 
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TABLE 4-1 B (Concl'd) 

PROJECTED CANADA AND QUEBEC PENSION PLAN VALUESI UNDER ALTERNATIVE ASSUMPTIONS 
ABOUT FINANCING ARRANGEMENTS-PROJECTION I 

1975 1980 1990 2000 2010 2020 2030 2040 2050 

(Per cent) 

E. Flat contribution rate 
yielding constantly 
growing fund 

Contribution rate 3.60 6.94 6.94 6.94 6.94 6.94 6.94 6.94 6.94 
($ billion) 

Contributions 1.9 5.1 9.2 13.1 18.2 23.9 31.4 42.5 56.0 
Total benefits .8 2.1 5.6 10.0 16.1 27.5 42.2 53.1 70.4 
I nterest earnings .9 2.4 10.9 29.1 67.3 131.7 203.6 269.8 329.7 
New loans to provinces 2.0 4.7 8.7 12.3 16.4 15.5 9.1 7.2 .3 
Value of fund 12.8 24.7 76.7 142.1 221.4 288.0 295.6 263.8 213.6 

(Per cent) 

F. 1977 debts forgiven. flat 
rate for ni! fund in 2050 

Contribution rate 3.60 6.78 6.78 6.78 6.78 6.78 6.78 6.78 6.78 
($ billion) 

Contributions 1.9 5.0 9.0 12.7 17.8 23.4 30.7 41.5 54.7 
Total benefits .8 2.1 5.6 10.0 16.1 27.5 42.2 53.1 70.4 
Interest earnings .9 .7 7.3 21.7 51.5 98.1 132.7 120.5 16.4 
New loans to provinces 2.0 3.4 6.8 9.6 12.7 10.1 1.5 -3.7 -14.9 
Value of fund 12.8 8.9 52.6 106.3 169.6 213.5 189.2 112.7 -.5 

I Money values expressed in 1975 dollars. 



Baseline Projection Results 17 

TABLE 4-I-C (Concl'd) 

PROJECTED CANADA AND QUEBEC PENSION PLAN VALUES EXPRESSED RELATIVE TO 
CONTRIBUTIONS, UNDER ALTERNATIVE ASSUMPTIONS ABOUT FINANCING ARRANGEMENTS- 
PROJECTION 1 

1975 1980 1990 2000 2010 2020 2030 2040 2050 

(Per cent) 
C. Net contributions plus 

interest earnings not 
negative 

Contribution rate 3.60 3.60 3.60 4.64 5.83 7.79 9.22 8.63 8.69 
(Ratio) 

Total benefits .41 . ..,9 1.18 1.15 1.06 1.02 1.01 1.00 1.00 
Interest earnings .44 .48 .38 .15 .06 .02 .01 .00 .00 
New loans to provinces 1.03 .70 .20 0.00 0.00 0.00 0.00 0.00 0.00 
Value of fund 6.60 6.67 5.22 2.05 .79 .30 .13 .07 .04 

(Per cent) 
D. Flat contribution rate 

yielding nil fund in 2050 
Contribution rate 3.60 6.57 6.57 6.57 6.57 6.57 6.57 6.57 6.57 

(Ratio) 
Total benefits .41 .43 .65 .81 .94 1.21 1.42 1.32 1.33 
Interest earnings .44 .34 .54 .67 .73 .69 .48 .22 .02 
New loans to provinces 1.03 .91 .90 .86 .79 .48 .06 -.10 -.31 
Value of fund 6.60 4.98 8.14 10.32 11.17 10.42 7.04 3.15 .02 

(Per cent) 
E. Flat contribution rate 

yielding constantly growing 
fund 

Contribution rate 3.60 6.94 6.94 6.94 6.94 6.94 6.94 6.94 6.94 
(Ratio) 

Total benefits .41 .41 .61 .77 .89 1.15 1.34 1.25 1.26 
Interest earnings .44 .33 .55 .71 .79 .79 .63 .42 .26 
New loans to provinces 1.03 .92 .94 .94 .90 .65 .29 .17 .01 
Value of fund 6.60 4.87 8.32 10.89 12.18 12.02 9.40 6.22 3.81 

(Per cent) 
F. 1977 Debts forgiven. flat 

rate for nil fund in 2050 
Contribution rate 3.60 6.78 6.78 6.78 6.78 6.78 6.78 6.78 6.78 

(Ratio) 
Total benefits .41 .42 .63 .78 .91 1.17 1.37 1.28 1.29 
I nterest earnings .44 .11 .38 .54 .62 .61 .42 .19 .01 
New loans to provinces 1.03 .69 .75 .76 .71 .43 .05 -.09 -.27 
Value of fund 6.60 1.80 5.85 8.34 9.55 9.13 6.16 2.72 -.01 

The projected high level of interest earnings 
(2.9 billion in 1985) accruing to the fund as a result 
of its earlier loans to the provinces permits still more 
new loans, but by 1985 their projected value is less 
than the amount of interest payable. The amount of 
new loans declines further by 1990 and becomes 
negative by 1995, by which time the value of the 
fund itself starts to decline. For a further decade or 
so the provinces continue to repay the loans out 
standing in the amounts necessary to meet each 

year's shortfall of benefits over revenues. By 2010 
the value of the fund is negative and, under the 
assumptions of the projection, its deficit increases 
rapidly, reaching more than $1,700 billion by 2050! 
(The calculation assumes that in order to meet its 
annual operating deficit the fund, or the government 
on its behalf, borrows, on the open market, as 
required, at the government long-term rate.) Much 
the same information is obtained when the Plan 
values are expressed as a multiple of contributions, 
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as in Table 4-1 C. Thus we find that benefits are 
projected to amount to 94 per cent of contributions 
by 1985 and to 118 per cent by 1990, and to contin 
ue to grow rapidly thereafter. Interest earnings 
decline, relative to contributions, from a projected 
peak of 48 per cent in 1980 to 0 per cent by 2010. It 
is projected that the provinces in 1990 will be 
granted loans amounting to about 20 per cent of 
total contributions. By 1995, though, their repay 
ment of loans outstanding will equal 7 per cent of 
contributions; by 2000, they will equal 35 per cent. 
By 2010 all loans will have been repaid, and the 
deficit of the fund will increase annually by the 
excess of benefits over contributions plus the inter 
est costs associated with the deficit financing and 
the administrative costs of operating the Plan. 
Whereas the projected value of the fund in 1980 
peaks at 6.67 times the annual contributions, it falls 
continuously thereafter, to zero in the first decade 
of the next century and to a projected deficit the 
equivalent of more than 58 years of contributions by 
the year 2050! 

There are, of course, many ways to avoid deficits 
in the fund and, at the same time, continue to make 
benefit payments in accordance with the current 
legislation. The most obvious possibilities involve 
raising the contribution rate, expanding the earnings 
base subject to contributions, or both. In the alter 
natives considered here the earnings base, as 
described in Chapter 2, is assumed not to change; 
instead, the implications of a variety of rules con 
cerning contribution rates are considered. 

In scheme B, the rule adopted is that net contri 
butions - that is, contributions less expenditures - 
would not be allowed to go negative. Under this 
scheme, the interest payments from the provinces 
would not be used to meet current obligations; 
instead, the contribution rate would be raised, as 
required, to meet current expenditures, and the 
interest payments from the provinces would 
automatically be returned to them in the form of 
new loans. 

If scheme B were adopted, the projected contri 
bution rate would remain at 3.6 per cent for another 
decade or so, after which it would increase to bring 
contributions into line with expenses. I n Table 4-) B, 
the first increase under this scheme is recorded in 
1990, when the rate is projected to be 4.2 per cent. 
It is projected to increase to 5.3 per cent by 2000 
and to continue increasing to a peak of 9.3 per cent 
by about 2030, after which it declines slightly. One 
consequence would be the continued accumulation 
of assets in the fund, as the provinces add annually 
to their liabilities the amount of interest owing to 
the fund. By the year 2050, for example, the pro- 

jected value of the fund under this scheme would be 
$154 billion, or 2.2 times the projected contributions 
in that year. Under this scheme the loans outstand 
ing in the late 1980s are, in effect, forgiven, though 
a record is maintained of their value over time, as 
augmented by interest owing but never paid. 

Scheme C differs from scheme B in that the sum 
of net contributions plus the interest earnings of the 
fund are not permitted to go negative: when the sum 
would otherwise go negative, the contribution rate is 
increased, as necessary. By using interest earnings 
to help meet expenses, the need to increase the 
contribution rate is postponed for about half a 
decade, as compared with scheme B, and then the 
increase is rather less, as one might expect. In 
general, the projected result of this scheme would be 
to permit a lower contribution rate than under 
scheme A, but one with a similar time path. The 
current-dollar value of the fund, which is equal to 
the loans outstanding, does not change after about 
1990, when new loans to the provinces cease. Under 
the assumption of continued inflation of 4 per cent, 
the constant-dollar value of the fund decreases con 
tinuously; in this projection it reaches $2.5 billion in 
2050, or 0.04 times the annual contributions, having 
fallen from a high of $25.0 billion in 1990, or 
5.2 times the annual contributions. 

The remaining schemes, D, E, and F, all involve 
flat contribution rates starting in the year 1978. In 
D, the flat rate chosen is the one that would yield 
approximately a nil fund - that is, one having no 
assets - by the year 2050. In E, the rate is chosen 
so as to yield a constantly growing fund. Finally, in 
F, it is assumed that all of the fund loans to the 
provinces to the end of 1977 are forgiven, and a flat 
contribution rate is selected that would yield a nil 
fund in 2050. 

One interesting characteristic of these schemes 
is the similarity of the contribution rates in each of 
the three cases: the lowest (under scheme D) is 
6.57 per cent and the highest (under scheme E) is 
6.94 per cent. Not surprisingly, the annual contribu 
tions are also quite similar and, of course, the total 
benefits are identical - under the assumptions 
made. 

In all cases, the immediate move to higher con 
tribution rates, as compared with scheme A, serves 
to extend to the second decade of the next century 
the period during which contributions received 
exceed benefits paid. Up to that time, the projected 
fund values associated with each of the schemes 
would increase very rapidly, reaching $237 billion in 
the case of scheme D, $288 billion in the case of 

---- --- ---- -------------------------------- 



scheme E, and $214 billion in the case of scheme F. 
Thereafter the values of the fund under schemes D 
and F rapidly approach zero, whereas the fund in 
scheme E continues to rise, in nominal terms, but to 
fall, in real terms, to $214 billion by 2050. 

While the alternative financing cases considered 
are, of course, not exhaustive, they do cover a wide 
range of possibilities. In summary, it seems reason 
able to conclude that if the macro-economic-demo 
graphic environment is even roughly of the sort 
projected in this baseline case, there is no approach 
ing "crisis" in connection with the operations of the 
Canada and Quebec Pension Plans. Even though the 
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benefit payments would likely exceed contributions 
within a decade if the current contribution rate of 
3.6 per cent were retained, and the fund itself would 
go negative shortly after the turn of the century, the 
legislative modifications required to avoid such 
problems appear to be modest. Thus, for example, 
scheme C suggests that a switch to pay-as-you-go 
financing in another lOto 15 yeats would avoid 
having the fund go negative, without the provinces 
even repaying the borrowings from the fund. Alter 
natively a flat contribution rate of about 6.6 per 
cent enacted now would enable the fund to meet all 
of its projected liabilities to the year 2050, under the 
assumptions of scheme D. 
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5 The Financing Implications of Alternative Demographic and 
Participation Rate Assumptions 

In Chapter 4 we considered a baseline projection of 
the operations of the Canada and Quebec Pension 
Plans over a period extending many decades into the 
future. Incorporated into the baseline case were our 
"medium" assumptions about the environment in 
which the Plan would function. It is the purpose of 
this chapter to modify the assumptions relating to 
the demographic and participation rate aspects of 
the future, in order to determine how sensitive the 
conclusions of the baseline case are to the particular 
assumptions on which they were based. 

The approach adopted here is to change, one at 
a time, the assumptions relating to projected fertili 
ty rates, mortality rates, net immigration rates, and 
Plan participation rates. In each case we have 
selected, as alternatives to the medium assumptions 
of the baseline case, both a "high" level and a "low" 
level. All other assumptions are the same as in the 
baseline case. 

ALTERNATIVE FERTILITY RATE 
ASSUMPTIONS 

The medium assumption concerning the total 
fertility rate, as described in Chapter 3, was that it 
would rise from its 1975 level of about 1.9 births per 
woman to about 2.1, which is approximately the 
replacement level, by 1984. To assess the probable 
impact of different fertility rates on the operations 
of the Plan, we have considered a possible transition 
to a high fertility rate by 1984 (with "high" defined 
as a total fertility rate of 3.0) and to a low fertility 
rate (with "low" defined as 1.5). Even though the 
high rate falls well within the range of recent 
experience, many observers do not expect a return 
to a rate much above the replacement level, at least 
in the foreseeable future. No one can be certain, 
however. The low assumption involves a continua 
tion of the declining trend of the past decade and a 
half, with a new record low rate occurring each year 
until 1984, after which the 1984 rate is maintained. 

A summary of results is provided in Tables 5-1 and 
5-21• (The results of these projections, and subse 
quent ones, are summarized in considerably less 
detail than the results of the baseline projection, in 
Chapter 4.) 

The movement to high fertility results in a 
return to rapid population growth: whereas the 
baseline case involves a projected population in 2050 
that is considerably less than double that of 1975, 
the high fertility projection leads to a population of 
more than three times that of 1975. The proportion 
ate increase in the population over age 65 is much 
less affected, however, with the consequence that 
those over 65 constitute about 11 per cent of the 
projected population of 2050 in the high fertility 
case, compared with 17 per cent in the baseline 
case. In absolute numbers, projected retirement 
beneficiaries are more numerous in the high fertility 
case. The cost of their benefits relative to total 
contributory earnings, however, is projected to 
increase less in the high fertility case than in the 
baseline case, reflecting the increased long-run pro 
duction and contribution potential associated with 
high fertility. The difference between the two cases 
is quite substantial: interpreted as a pay-as-you-go 
tax rate on contributory earnings, the tax needed to 
sustain benefits in the last three decades of the 
projection period would be 2-1/2 to 3 percentage 
points lower in the high fertility case than in the 
baseline case. 

Let us consider the Plan values under alternative 
financing arrangements. Even with sustained high 
fertility levels, a continuation of the current 3.6 per 
cent contribution rate would result in a fund that 
would turn negative during the first decade of the 
twenty-first century, with its debt position rapidly 
worsening and reaching almost 26 times the project 
ed annual contributions by 2050, as indicated in 
Table 5-1, scheme A. The continuation of the 
3.6 per cent contribution rate thus appears very 
unlikely. 



case involves a contribution rate lower than that of 
the baseline case by between 1.15 and 1.40 percent 
age points, depending on the scheme. 

The low fertility projection results are displayed 
in Table 5-2. As can be seen there, the fraction of 
the population aged 65 and over increases sharply, 
rising above 24 per cent by the end of the projection 
period (compared with about 17 per cent in the 
baseline case). As a consequence, the cost of ben 
efits relative to total contributory earnings is pro 
jected in this case to increase to a much higher level 
in the first half of the next century than under the 
baseline assumptions. 

For the Plan as a whole, it is clear again that a 
continuation of the 3.6 per cent contribution rate 
would lead to benefits in excess of contributions 
before 1990 and to exhaustion of the fund surplus 
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TABLE 5-1 

PROJECTED POPULATION, AND CANADA AND QUEBEC PENSION PLAN VALUES-PROJECTION 9 
High Fertility Projection: The Total Fertility Rate is Assumed to Increase to 3.0 by 1984 

1975 1980 1990 2000 2010 2020 2030 2040 2050 

(Thousands) 

Population 
Total 23,291 25,254 30,470 35,521 41,290 48,159 55,277 63,633 73,323 
Aged 65 and over 1,990 2,309 2,886 3,533 4,156 5,488 6,772 6,668 7,737 

Retirement Beneficiaries 
Male 655 765 1,119.0 1,359.0 1,593.0 2,124.0 2,602.0 2,486.0 2,972.0 
Female 349 416 854.4 1,355.9 1,901.9 2,814.5 3,628.3 3,674.2 4,180.3 

(Per cent) 

Cost of plan relative to total contributory earnings 
Retirement pensions .69 1.67 2.61 3.35 3.66 4.64 5.07 4.11 4.33 
Total benefits 1.48 2.83 4.19 5.15 5.48 6.49 6.82 5.79 5.96 

Average retirement benefit relative to maximum 
pensionable earnings 

Male 5.94 12.37 13.39 15.05 15.71 15.71 15.26 14.67 14.85 
Female 3.17 8.77 8.96 9.08 9.07 9.57 9.88 9.81 10.33 

Contribution rate 
Plan A 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 
Plan B 3.60 3.60 4.19 5.15 5.48 6.49 6.82 5.79 5.96 
Plan C 3.60 3.60 3.60 4.49 5.19 6.35 6.76 5.76 5.94 
Plan D 3.60 5.42 5.42 5.42 5.42 5.42 5.42 5.42 5.42 
Plan E 3.60 5.54 5.54 5.54 5.54 5.54 5.54 5.54 5.54 
Plan F 3.60 5.58 5.58 5.58 5.58 5.58 5.58 5.58 5.58 

(Ratio) 
Value of fund expressed relative to contributions 

Plan A 6.60 6.65 5.21 1.64 -3.06 -9.47 -17.12 -21.99 -25.75 
Plan B 6.60 6.65 4.82 3.70 3.04 2.36 2.02 2.08 1.83 
Plan C 6.60 6.65 5.21 2.08 .80 .31 .13 .07 .03 
Plan D 6.60 5.40 7.35 7.98 7.21 5.50 2.50 .71 .04 
Plan E 6.60 5.34 7.44 8.25 7.65 6.14 3.34 1.68 1.14 
Plan F 6.60 1.55 4.62 5.65 5.44 4.19 1.66 .30 -.04 

Some alternative financing possibilities are con 
sidered in schemes B through F. These alternatives 
are the same as those considered in the baseline 
case, and the results should be compared with the 
previous results. Schemes Band C involve a transi 
tion to pay-as-you-go financing once the accumulat 
ed surplus has been depleted. Compared with the 
baseline case, while the contribution rate would 
increase from the current 3.6 per cent at about the 
same time, the amount of increase would be consid 
erably less in the high fertility case, especially 
towards the end of the projection period. 

Financing schemes D, E, and F all involve an 
immediate movement to a contribution rate that 
would satisfy certain conditions (as discussed in 
Chapter 4) and that would be held constant 
throughout the projection period. The high fertility 



reductions are assumed. In the high mortality case 
we assume that the percentage reductions in the 
periods 1971 to 1991 and 1991 to 2011 occur at half 
the rate of the medium case, while in the low 
mortality case we assume that the percentage reduc 
tions in the same two periods are half as high again 
as in the medium case. 

by early in the next century. The several alternative 
financing possibilities considered before lead to a 
similar pattern of results, but the requisite contribu 
tion rates are much higher in this case. Under a 
modified pay-as-you-go scheme (B or C), the contri 
bution rate exceeds 12 per cent in the final decades 
of the projection period, some 3 to 3-1/2 percentage 
points higher than in the baseline case. 

ALTERNATIVE MORTALITY RATE 
ASSUMPTIONS 

Our medium assumption concerning future mor 
tality rates, as discussed in Chapter 3, is that the 
percentage reduction in age/sex-specific rates that 
occurred over the two decades ending in 1971 will 
continue for two more decades, to 1991, and will 
then be followed by reductions at half that pace for 
the period ending in 2011; thereafter no further 

The results of the high mortality case are dis 
played in Table 5.-3. Compared with the baseline 
case, the population grows less quickly. If the reduc 
tions in mortality in the future have the same 
differential age-sex pattern as in the past, as we 
assume here, then a lesser reduction in mortality 
rates (the high mortality case) can be expected to 
result in a smaller fraction of the population being 
aged 65 and over. As a consequence, the cost of the 
Plan relative to total contributory earnings is some 
what lower. This general comment is reinforced in 



TABLE 5-3 

PROJECTED POPULATION, AND CANADA AND QUEBEC PENSION PLAN VALUES-PROJECTION II 
High Mortality Projection: Half the Percentage Decline in Age-Sex-Specific Mortality Rates Observed Between 1951 and 
1971 is Assumed to Occur Between 1971 and 1991, One Quarter the Decline Between 1991 and 2011, and no Further 
Decline Thereafter 

1975 1980 1990 2000 2010 2020 2030 2040 2050 

(Thousands) 

Population 
Total 23,291 24,785 28,115 30,936 33,330 35,493 37,028 38,138 39,152 
Aged 65 and over 1,964 2,265 2,842 3,376 3,918 5,193 6,391 6,217 6,345 

Retirement Beneficiaries 
Male 655 761 1,112.0 1,333.0 1,553.0 2,074.0 2,538.0 2,404.0 2,484.0 
Female 349 409 838.8 1,282.3 1,769.1 2,623.0 3,359.7 3,345.8 3,389.3 

(Per cent) 

Cost of plan relative to total contributory earnings 
Retirement pensions .69 1.67 2.64 3.40 4.01 5.58 6.81 6.15 6.24 
Total benefits 1.48 2.83 4.23 5.27 6.08 7.85 9.14 8.48 8,53 

Average retirement benefit relative to maximum 
pensionable earnings 

Male 5.93 12.38 13.39 15.06 15.69 15.64 15.14 14.55 14.53 
Female 3.14 8.79 8.97 9.09 9.04 9.53 9.82 9.74 10.06 

Contribution rate 
Plan A 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 
Plan B 3.60 3.60 4.23 5.27 6.08 7.85 9.14 8.48 8.53 
Plan C 3.60 3.60 3.60 4.59 5.75 7.68 9.06 8.44 8.51 
Plan D 3.60 6.46 6.46 6.46 6.46 6.46 6.46 6.46 6.46 
Plan E 3.60 6.81 6.81 6.81 6.81 6.81 6.81 6.81 6.81 
Plan F 3.60 6.67 6.67 6.67 6.67 6.67 6.67 6.67 6.67 

(Ratio) 

Value of fund expressed relative to contributions 
Plan A 6.60 6.68 5.24 1.61 -4.14 -13.94 -28.57 -42.91 -56.98 
Plan B 6.60 6.68 4.84 3.76 3.12 2.44 2.13 2.26 2.27 
Plan C 6.60 6.68 5.24 2.10 .81 .31 .14 .07 .04 
Plan D 6.60 5.01 8.08 10.21 11.04 10.26 6.89 3.06 .01 
Plan E 6.60 4.91 8.27 10.77 12.02 11.83 9.19 6.04 3.69 
Plan F 6.60 1.77 5.76 8.20 9.38 8.94 5.99 2.61 -.04 
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studying the alternative financing arrangements: the 
high mortality rate assumption leads to a pattern of 
results very similar to that of the baseline case, with 
the contribution rates under the various schemes 
differing from their counterparts in the baseline 
case by only one- or two-tenths of a percentage 
point. 

The results of the low mortality assumption are 
displayed in Table 5-4 and largely mirror the high 
mortality case. Thus we see that the fraction of 
population aged 65 and over increases in this case, 
as does the cost of maintaining the Plan, expressed 
in relation to total contributory earnings. Similarly, 
the required contribution rates under the various 

alternative financing schemes also increase, com 
pared with the baseline case, but only to a minor 
extent. 

In summary, it appears that the future course of 
mortality rates will have little impact on the funding 
of the Plan. 

ALTERNATIVE IMMIGRATION 
ASSUMPTIONS 

Our medium immigration assumption involves 
an annual immigration flow of 120,000, together 
with emigration of 40,000 throughout the projection 
period. The high assumption involves annual immi 
gration at a rate of 180,000 from 1981 on, following 
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TABLE5-4 

PROJECTED POPULATION, AND CANADA AND QUEBEC PENSION PLAN VALUES-PROJECTION 12 
Low Mortality Projection: 1.5 Times the Percentage Decline in Age-Sex-Specific Mortality Rates Observed Between 1951 
and 1971 is Assumed to Occur Between 1971 and 1991,0.75 Times the Decline Between 1991 and 2011, and no Further 
Decline Thereafter 



determined solely with reference to the population 
and not with reference to their rate of participation 
in the Plan. The amount of the projected benefits, 
however, does reflect changes in participation rates. 
We can see from Table 5-7 that benefits are project 
ed to increase somewhat less relative to contributory 
earnings, as compared with the baseline case. The 
differences are slight, however. Of greater interest is 
the fact that the assumption of high participation 
rates produces a noticeable increase in the average 
retirement benefit of females. 
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TABLE 5-5 

PROJECTED POPULATION, AND CANADA AND QUEBEC PENSION PLAN VALUES-PROJECTION 13 
High Immigration Projection: Annual Immigration of 180,000 is Assumed, Beginning in 1981 

1975 1980 1990 2000 2010 2020 2030 2040 2050 

(Thousands) 
Population 
Total 23,291 24,961 28,976 32,776 36,199 39,410 42,059 44,260 46,319 
Aged 65 and over 1,990 2,309 2,899 3,575 4,253 5,705 7,205 7,273 7,579 

Retirement beneficiaries 
Male 655 765 1,123.0 1,372.0 1,629.0 2,214.0 2,776.0 2,717.0 2,859.0 
Female 349 417 858.7 1,374.7 1,951.9 2,927.1 3,854.9 4,000.5 4,144.8 

(Per cent) 
Cost of plan relative to total contributory earnings 
Retirement pensions .69 1.67 2.59 3.34 3.93 5.44 6.68 6.15 6.23 
Total benefits 1.48 2.82 4.15 5.12 5.87 7.56 8.86 8.33 8.38 

A verage retirement benefit relative to maximum 
pensionable earnings 

Male 5.94 12.37 13.39 l5.ü2 15.65 15.63 15.14 14.54 14.51 
Female 3.17 8.77 8.95 9.03 8.98 9.46 9.75 9.67 9.96 

Contribution rate 
Plan A 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 
Plan B 3.60 3.60 4.15 5.12 5.87 7.56 8.86 8.33 8.38 
Plan C 3.60 3.60 3.60 4.44 5.56 7.40 8.78 8.29 8.36 
Plan 0 3.60 6.39 6.39 6.39 6.39 6.39 6.39 6.39 6.39 
Plan E 3.60 6.75 6.75 6.75 6.75 6.75 6.75 6.75 6.75 
Plan F 3.60 6.59 6.59 6.59 6.59 6.59 6.59 6.59 6.59 

(Ratio) 
Value of fund expressed relative to contributions 

Plan A 6.60 6.64 5.20 1.80 -3.44 -12.33 -25.70 -38.92 -51.69 
Plan B 6.60 6.64 4.83 3.69 3.01 2.31 1.95 2.01 1.98 
Plan C 6.60 6.64 5.20 2.13 .81 .31 .13 .07 .03 
Plan 0 6.60 5.02 7.95 9.96 10.74 9.99 6.75 3.02 -.00 
Plan E 6.60 4.91 8.14 10.52 11.71 11.53 8.98 5.91 3.55 
Plan F 6.60 1.76 5.67 8.03 9.19 8.79 5.96 2.67 .05 

the Plan is closely linked to labour force participa 
tion, and, as explained in Chapter 3, we have made 
use of projections of labour force participation rates 
in projecting the Plan rates. The medium labour 
force participation rate projections are used in 
obtaining the baseline projections of Chapter 4. 
Alternative projections are based on high and low 
labour force participation rate assumptions, as 
described in detail in Denton, Feaver, and Spencer.? 

Looking first at the results of the high participa 
tion case in Table 5-7, we note that the number of 
retirement beneficiaries does not differ from the 
baseline projection, even though it would be expect 
ed to. The reason is that under the simplifying 
assumptions incorporated into the Department of 
Insurance model, the number of beneficiaries is 

The low participation rate assumptions produce 
results in the opposite direction: compared with the 
baseline case, the average retirement benefit 
increases less, but the total projected payments con 
stitute a larger fraction of contributory earnings. 
The differences are not great, however. 

I 



We have concluded, in each case, that even 
though future changes in demographic and partici 
pation rate variables will affect the contribution rate 
required to keep the fund operating, widely differing 
assumptions concerning these variables produce 
only rather modest changes in the implied contribu 
tion rates under the various financing schemes. All 
of the projections, however, have in common the 
characteristic that the fund would go into a deficit 
position in the first decade of the next century if the 
current benefit system and contribution rate were 
both retained. 
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TABLE 5-6 

PROJECTED POPULATION, AND CANADA AND QUEBEC PENSION PLAN VALUES-PROJECTION 14 
Low Immigration Projection: Annual Immigration of 60,000 is Assumed, Beginning in 1981 

1975 1980 1990 2000 2010 2020 2030 2040 2050 

(Thousands) 

Population 
Total 23,291 24,782 27,450 29,685 31,384 32,748 33,487 33,795 33,982 
Aged 65 and over 1,990 2,308 2,873 3,494 4,059 5,265 6,337 6,039 6,027 

Retirement beneficiaries 
Male 655 765 1,115.0 1,345.0 1,558.0 2,035.0 2,429.0 2,242.0 2,270.0 
Female 349 416 849.2 1,337.2 1.856.3 2,702.0 3,400.8 3,334.7 3.299.4 

(Per cent) 

Cost of plan relative to total contributory earnings 
Retirement pensions .69 1.68 2.73 3.65 4.39 6.14 7.51 6.75 6.85 
Total benefits 1.48 2.84 4.34 5.53 6.48 8.45 9.88 9.13 9.18 

Average retirement benefit relative to maximum 
pensionable earnings 

Male 5.94 12.37 13.37 15.00 15.62 15.59 15.10 14.47 14.47 
Female 3.17 8.77 8.93 9.01 8.96 9.43 9.68 9.58 9.90 

Contribution rate 
Plan A 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 
Plan B 3.60 3.60 4.34 5.53 6.48 8.45 9.88 9.13 9.18 
Plan C 3.60 3.60 3.60 4.85 6.15 8.27 9.79 9.08 9.15 
Plan 0 3.60 6.78 6.78 6.78 6.78 6.78 6.78 6.78 6.78 
Plan E 3.60 7.17 7.17 7.17 7.17 7.17 7.17 7.17 7.17 
Plan F 3.60 7.01 7.01 7.01 7.01 7.01 7.01 7.01 7.01 

(Ratio) 

Value of fund expressed relative to contributions 
Plan A 6.60 6.67 5.25 1.16 -5.54 -17.06 -34.24 -51.25 -68.42 
Plan B 6.60 6.67 4.81 3.74 3.13 2.48 2.20 2.40 2.46 
Plan C 6.60 6.67 5.25 1.98 .78 .30 .14 .07 .04 
Plan 0 6.60 4.93 8.34 10.74 11.72 10.98 7.45 3.33 -.02 
Plan E 6.60 4.81 8.53 1l.33 12.78 12.71 10.02 6.69 4.20 
Plan F 6.60 1.83 6.06 8.73 10.04 9.63 6.51 2.86 -.05 

We conclude that the choice of the means of 
financing the Plan in the future will not be much 
affected by one's expectations concerning participa 
tion rates. 

CONCLUDING REMARKS 

In this chapter we have investigated the prob 
able impact of a range of assumptions concerning 
future fertility rates, mortality rates, immigration 
rates, and Plan participation rates on the projected 
costs of operating the Plan and on its projected 
(contributory earnings) tax base. 
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TABLE 5-7 

PROJECTED POPULATION, AND CANADA AND QUEBEC PENSION PLAN VALUES-PROJECTION 2 
High Participation Projection: "High" Assumptions Concerning Future Labour Force Participation Rates for Each 
Age-Sex Group are Translated Into "High" Plan Participation Rates 

1975 1980 1990 2000 2010 2020 2030 2040 2050 

(Thousands) 

Population 
Total 23,291 24,872 28,212 31,229 33,791 36,080 37,771 39,027 40,151 
Aged 65 and over 1,990 2,309 2,886 3,533 4,156 5,488 6,772 6,655 6,804 

Retirement beneficiaries 
Male 655 765 1,119.0 1,359.0 1,593.0 2,124.0 2,602.0 2,479.0 2,563.0 
Female 349 416 854.4 1,355.9 1,901.9 2,814.5 3,628.3 3,667.3 3,721.7 

(Per cent) 

Cost of plan relative to total contributory earnings 
Retirement pensions .69 1.65 2.56 3.40 4.07 5.69 7.03 6.43 6.53 
Total benefits 1.48 2.78 4.10 5.17 6.02 7.83 9.23 8.63 8.69 

Average retirement benefit relative to maximum 
pensionable earnings 

Male 5.98 12.38 13.46 15.21 15.90 15.88 15.43 14.84 14.84 
Female 3.12 8.78 9.02 9.23 9.32 9.97 10.38 10.35 10.71 

Contribution rate 
Plan A 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 
Plan B 3.60 3.60 4.10 5.17 6.02 7.83 9.23 8.63 8.69 
Plan C 3.60 3.60 3.60 4.46 5.68 7.66 9.14 8.59 8.66 
Plan D 3.60 6.49 6.49 6.49 6.49 6.49 6.49 6.49 6.49 
Plan E 3.60 6.87 6.87 6.87 6.87 6.87 6.87 6.87 6.87 
Plan F 3.60 6.69 6.69 6.69 6.69 6.69 6.69 6.69 6.69 

(Ratio) 

Value of fund expressed relative to contributions 
Plan A 6.60 6.57 5.30 1.96 -3.58 -13.25 -27.94 -42.57 -56.94 
Plan B 6.60 6.57 4.92 3.77 3.09 2.39 2.06 2.16 2.16 
Plan C 6.60 6.57 5.30 2.25 .85 .32 .14 .07 .04 
Plan D 6.60 4.94 8.06 10.37 11.33 10.63 7.26 3.28 .03 
Plan E 6.60 4.84 8.26 10.95 12.36 12.27 9.68 6.44 3.96 
Plan F 6.60 1.79 5.85 8.45 9.74 9.36 6.38 2.84 -.01 

I 
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TABLE 5-8 

PROJECTED POPULATION, AND CANADA AND QUEBEC PENSION PLAN VALUES-PROJECTION 3 
Low Participation Projection: "Low" Assumptions Concerning Future Labour Force Participation Rates for Each 
Age-Sex Group are Translated into "Low" Plan Participation Rates 

1975 1980 1990 2000 2010 2020 2030 2040 2050 

(Thousands) 

Population 
Total 23,291 24,872 28,212 31,229 33,791 36,080 37,771 39,027 40,151 
Aged 65 and over 1,990 2,309 2,886 3,533 4,156 5,488 6,772 6,655 6,804 

Retirement beneficiaries 
Male 655 765 1,119.0 1,359.0 1,593.0 2,124.0 2,602.0 2,479.0 2,563.0 
Female 349 416 854.4 1,355.9 1,901.9 2,814.5 3,628.3 3,667.3 3,721.7 

(Per cent) 

Cost of plan relative to total contributory earnings 
Retirement pensions .69 l.71 2.76 3.59 4.23 5.82 7.06 6.38 6.45 
Total benefits 1.48 2.88 4.40 5.47 6.30 8.09 9.39 8.72 8.74 

Average retirement benefit relative to maximum 
pensionable earnings 

Male 5.98 12.36 13.30 14.80 15.38 15.35 14.82 14.18 14.16 
Female 3.12 8.76 8.85 8.82 8.64 8.93 9.06 8.91 9.16 

Contribution rate 
Plan A 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 
Plan B 3.60 3.60 4.40 5.47 6.30 8.09 9.39 8.72 8.74 
Plan C 3.60 3.60 3.60 4.82 5.99 7.93 9.31 8.68 8.72 
Plan D 3.60 6.66 6.66 6.66 6.66 6.66 6.66 6.66 6.66 
Plan E 3.60 7.01 7.01 7.01 7.01 7.01 7.01 7.01 7.01 
Plan F 3.60 6.88 6.88 6.88 6.88 6.88 6.88 6.88 6.88 

(Ratio) 

Value of fund expressed relative to contributions 
Plan A 6.60 6.74 5.15 .99 -5.31 -15.77 -31.07 -45.97 -60.61 
Plan B 6.60 6.74 4.73 3.68 3.05 2.40 2.09 2.22 2.23 
Plan C 6.60 6.74 5.15 1.89 .74 .29 .13 .07 .03 
Plan D 6.60 4.99 8.22 10.27 11.02 10.21 6.84 3.06 .05 
Plan E 6.60 4.90 8.40 10.81 11.98 11.74 9.07 5.94 3.61 
Plan F 6.60 1.81 5.87 8.24 9.36 8.89 5.95 2.61 .03 



6 The Financing Implications of Alternative 
Retirement Benefit Provisions 

In Chapters 4 and 5 we considered the results of 
projections in which the current provisions of the 
Canada and Quebec Pension Plans ("the Plan") 
were assumed to be maintained throughout the pro 
jection period, and we investigated the implications 
for the future financing of the Plan of various 
possible demographic and participation changes. 
The purpose of this chapter is to assess the financing 
implications of a number of possible modifications 
in the provisions of the Plan, while retaining the 
baseline demographic and participation rate 
assumptions of Chapter 4. 

The provisions on which we focus are those 
relating to the retirement benefit proportion and the 
age at retirement. Again, the results of each projec 
tion are summarized in a table, and we consider 
each in turn. The assumptions underlying the rele 
vant projections are summarized in Table 6-1. 

PROJECTIONS INVOLVING INCREASES IN 
THE PENSION 

There are four projections involving solely 
changes in the retirement benefit proportion - that 
is, the fraction of an individual's average annual 
earnings, as defined under the Plan (and as 
described in Chapter 2), that will constitute his 
pension. The benefit proportion is currently 25 per 
cent. In the projections discussed here we have 
increased it to 50 per cent, raising it by a 5 per cent 
increment in each year of a 5-year period. 

In projection 15 (Table 6-2) the increase is 
assumed to apply to those who were receiving the 
pension before the change, as well as to those who 
would start to receive it subsequently, and the 
increase in the benefit proportion is assumed to 
commence in 1981. The results of this projection are 
summarized in Table 6-2 and should be compared 
to those of the baseline case in Table 4-1. 

The population size and age distribution are, of 
course, unaffected by the change in the benefit 

4-1 "Baseline" case 

proportion. Also, under the assumptions of the pro 
jection, the number of beneficiaries is unchanged. 
The only difference is that each one of them 
receives twice as large a pension, once the change 
has been fully implemented. The change is to be 

TABLE 6-1 

SUMMARY DESCRIPTION OF PROJECTIONS 

Projection 
Table number Description 

6-2 

6-3 

6-4 

6-5 

6-6 

6-7 

6-8 

15 Retirement benefit proportion increased 
evenly over a 5-year period, to 0.50 from the 
current 0.25, starting in 1981; change applies 
to all beneficiaries. 

16 Retirement benefit proportion increased 
evenly over a 5-year period, to 0.5 from 
the current 0.25, starting in 1981; change 
applies only to new beneficiaries. 

17 Retirement benefit proportion increased 
evenly over a 5-year period, to 0.50 from 
the current 0.25, starting in 1991; change 
applies to all beneficiaries. 

18 Retirement benefit proportion increased 
evenly over a 5-year period, to 0.50 from 
the current 0.25, starting in 1991; change 
applies only to new beneficiaries. 

19 Age of eligibility for receipt of the pension 
reduced to 60 from the current age of 65, 
starting in 1981. 

20 Age of eligibility for receipt of the pension 
reduced to 60 from the current age of 65, 
starting in 1991. 

23 "High-cost" case: age of eligibility for 
recipients of the pension reduced to 60 from 
the current age of 65, starting in 1981, and 
the benefit proportion for all beneficiaries 
increased evenly over a 5-year period, to 
0.50 from the current 0.25, starting in 1981. 
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TABLE 6-2 

PROJECTED POPULATION, AND CANADA AND QUEBEC PENSION PLAN VALUES-PROJECTION 15 
Retirement Benefit Proportion Increased Evenly Over a Five-year Period From 0.25 to 0.50, 
Beginning in 1981, With All Beneficiaries Receiving the Increase 

1975 1980 1990 2000 2010 2020 2030 2040 2050 

(Thousands) 

Population 
Total 23,291 24,872 28,212 31,229 33,791 36,080 37,771 39,027 40,151 
Aged 65 and over 1,990 2,309 2,886 3,533 4,156 5,488 6,772 6,655 6,804 

Retirement beneficiaries 
Male 655 765 1,119.0 1,359.0 1,593.0 2,124.0 2,602.0 2,479.0 2,563.0 
Female 349 416 854.4 1,355.9 1,901.9 2,814.5 3,628.3 3,667.3 3,721.7 

(Per cent) 

Cost of plan relative to total contributory 
earnings 

Retirement pensions .69 1.68 5.31 6.97 8.29 11.51 14.08 12.82 12.98 
Total benefits 1.48 2.83 8.01 10.21 11.95 15.60 18.35 17.13 17.23 

A verage retirement benefit relative to 
maximum pensionable earnings 

Male 5.98 12.37 26.76 30.01 31.29 31.23 30.25 29.03 29.00 
Female 3.12 8.77 17.87 18.05 17.95 18.89 19.44 19.26 19.86 

Contribution rate 
Plan A 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 
Plan B 3.60 3.60 8.01 10.21 11.95 15.60 18.35 17.13 17.23 
Plan C 3.60 3.60 7.19 9.87 11.79 15.52 18.31 17.10 17.22 
Plan D 3.60 12.89 12.89 12.89 12.89 12.89 12.89 12.89 12.89 
Plan E 3.60 13.63 13.63 13.63 13.63 13.63 13.63 13.63 13.63 
Plan F 3.60 13.10 13.10 13.10 13.10 13.10 13.10 13.10 13.10 

(Ratio) 

Value of fund expressed relative to 
contributions 

Plan A 6.60 6.67 -1.67 -17.37 -37.20 -66.84 -106.67 -144.88 -183.87 
Plan B 6.60 6.67 2.33 1.76 1.44 1.11 .96 1.01 1.01 
Plan C 6.60 6.67 1.41 .49 .20 .08 .03 .02 .01 
Plan D 6.60 3.97 7.97 10.35 11.33 10.63 7.22 3.25 .01 
Plan E 6.60 3.91 8.17 10.93 12.35 12.25 9.61 6.36 3.88 
Plan F 6.60 2.34 6.79 9.33 10.49 9.96 6.76 3.02 .00 

the current benefit provision - a figure in excess of 
$5 trillion. Clearly neither option would be financed 
in this way. 

The alternative financing possibilities considered 
in earlier chapters are considered again here. Not 
surprisingly, we observe in Table 6-2 that the 
increase in the contribution rate necessary to 
finance this doubling of the retirement benefit is 
substantial. Indeed, the contribution rate itself 
nearly doubles under each of the alternatives con 
sidered, compared with the baseline case. Consider, 
for example, scheme C, in which there is a switch 
from the current contribution rate to a pay-as-you 
go rate as soon as necessary to keep net contribu 
tions plus interest earnings above zero. We observe 

complete by 1985, and we observe in Table 6-2 that, 
indeed, in 1985 and thereafter the projected costs of 
the retirement pensions relative to the (unchanged) 
total contributory earnings base double, as do aver 
age retirement benefits expressed relative to max 
imum pensionable earnings. 

Some implications of financing this increase in 
benefits are evident. If the 3.6 per cent contribution 
rate were retained, the Plan would be in a debtor 
position by 1990, or about two decades earlier than 
if current benefit provisions were maintained. And 
if deficits were financed by continued borrowing at 
the projected government long-term rate, by the 
middle of the next century the debt would be more 
than three times the debt involved in maintaining 



PROJECTED POPULATION, AND CANADA AND QUEBEC PENSION PLAN VALUES-PROJECTION 16 
Retirement Benefit Proportion Increased Evenly Over a Five-Year Period From 0.25 to 0.50, 
Beginning in 1981, With Only New Beneficiaries Receiving the Increase 

1975 1980 1990 2000 2010 2020 2030 2040 2050 

(Thousands) 

Population 
Total 23,291 24,872 28,212 31,229 33,791 36,080 37,771 39,027 40,151 
Aged 65 and over 1,990 2,309 2,886 3,533 4,156 5,488 6,777. 6,655 6,804 

Retirement beneficiaries 
Male 655 765 1,119.0 1,359.0 1,593.0 2,124.0 2,602.0 2,479.0 2,563.0 
Female 349 416 854.4 1,355.9 1,901.9 2,814.5 3,628.3 3,667.3 3,721.7 

(Per cent) 

Cost of plan relative to total contributory 
earnings 

Retirement pensions .69 1.68 4.44 6.71 8.26 11.51 14.08 12.82 12.98 
Total benefits 1.48 2.83 6.66 9.70 11.84 15.59 18.35 17.13 17.23 

Average retirement benefit relative to 
maximum pensionable earnings 

Male 5.98 12.37 22.33 29.02 31.21 31.23 30.25 29.03 29.00 
Female 3.12 8.77 14.94 17.23 17.86 18.89 19.44 19.26 19.86 

Contribution rate 
Plan A 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 
Plan B 3.60 3.60 6.66 9.70 11.84 15.59 18.35 17.13 17.23 
Plan C 3.60 3.60 5.64 9.26 11.64 15.48 18.29 17.10 17.22 
Plan D 3.60 12.59 12.59 12.59 12.59 12.59 12.59 12.59 12.59 
Plan E 3.60 13.38 13.38 13.38 13.38 13.38 13.38 13.38 13.38 
Plan F 3.60 12.80 12.80 12.80 12.80 12.80 12.80 12.80 12.80 

(Ratio) 

Value of fund expressed relative to 
contributions 

Plan A 6.60 6.67 2.19 -11.41 -30.91 -60.53 -100.33 -138.68 -177.80 
Plan B 6.60 6.67 2.91 1.93 1.51 1.15 .99 1.05 1.05 
Plan C 6.60 6.67 2.28 .66 .26 .10 .04 .02 .01 
Plan D 6.60 3.99 8.95 11.77 12.65 11.69 7.95 3.62 .02 
Plan E 6.60 3.93 9.11 12.32 13.68 13.39 10.51 6.98 4.23 
Plan F 6.60 2.33 7.73 10.70 11.77 10.98 7.47 3.38 .01 

that the increases in the contribution rate start in 
1985, a decade earlier than in the baseline case, and 
that the rate reaches a peak of 18.3 per cent in 
2030. An immediate switch to a flat contribution 
rate throughout the projection period suggests that 
a rate of about 13 per cent would result in an 
approximately zero fund by 2050 (scheme F). 

There are, of course, many ways in which to 
avoid such a large increase in the contribution rate 
while still increasing the benefit proportion. One 
possibility is to give the increase only to those who 
first receive the pension after the change comes into 
effect. This possibility is considered in projection 16, 
the results of which are summarized in Table 6-3. 
Another possibility is to delay implementation of 
the change, and this we consider in projection 17, 

TABLE 6-3 
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and the results are summarized in Table 6-4. The 
final possibility involves both delaying the imple 
mentation of the change and having it apply only to 
new beneficiaries; this combination characterizes 
projection 18, the results of which are summarized 
in Table 6-5. 

Restricting the increased benefit proportion to 
new recipients as of 1981 has only a relatively minor 
impact on the costs of the Plan, as seen over the 
longer run. At the same time, the restriction does 
delay for about half a decade the date on which the 
fund would go into deficit under the current plan 
(scheme A, comparing projection 16 with projection 
15), and it also makes much less sharp the increase 
in contribution rates over the next two decades or so 
that would be required for a shift to pay-as-you-go 



34 Financing of the Canada and Quebec Pension Plans 

TABLE 6-4 

PROJECTED POPULATION, AND CANADA AND QUEBEC PENSION PLAN VALUES-PROJECTION [7 
Retirement Benefit Proportion Increased Evenly Over a Five-Year Period From 0.25 to 0.50, Beginning in 1991, With All 
Beneficiaries Receiving the Increase 

1975 1980 1990 2000 2010 2020 2030 2040 2050 

(Thousands) 

Population 
Total 23,291 24,872 28,212 31,229 33,791 36,080 37,771 39,027 40,151 
Aged 65 and over 1,990 2,309 2,886 3,533 4,156 5,488 6,772 6,655 6,804 

Retirement beneficiaries 
Male 655 765 1,119.0 1,359.0 1,593.0 2,124.0 2,602.0 2,479.0 2,563.0 
Female 349 416 854.4 1,355.9 1,901.9 2,814.5 3,628.3 3,667.3 3,721.7 

(Per cent) 

Cost of plan relative to total contributory 
earnings 

Retirement pensions .69 1.68 2.66 6.97 8.29 11.51 14.08 12.82 12.98 
Total benefits 1.48 2.83 4.24 10.21 11.95 15.60 18.35 17.13 17.23 

Average retirement benefit relative to maximum 
pensionable earnings 

Male 5.98 12.37 13.38 30.01 31.29 31.23 30.25 29.03 29.00 
Female 3.12 8.77 8.93 18.05 17.95 18.89 19.44 19.26 19.86 

Contribution rate 
Plan A 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 
Plan B 3.60 3.60 4.24 10.21 11.95 15.60 18.35 17.13 17.23 
Plan C 3.60 3.60 3.60 9.57 11.65 15.45 18.27 17.09 17.21 
Plan D 3.60 12.47 12.47 12.47 12.47 12.47 12.47 12.47 12.47 
Plan E 3.60 13.28 13.28 13.28 13.28 13.28 13.28 13.28 13.28 
Plan F 3.60 12.68 12.68 12.68 12.68 12.68 12.68 12.68 12.68 

(Ratio) 

Value of fund expressed relative to contributions 
Plan A 6.60 6.67 5.22 ~8.61 ~28.85 ~58.42 ~98.15 ~136.49 ~175.42 
Plan B 6.60 6.67 4.82 1.93 1.58 1.22 1.05 1.11 1.11 
Plan C 6.60 6.67 5.22 .94 .37 .14 .06 .03 .02 
Plan D 6.60 4.01 9.80 12.47 13.06 12.00 8.14 3.69 .00 
Plan E 6.60 3.94 9.92 12.99 14.10 13.74 10.77 7.16 4.35 
Plan F 6.60 2.33 8.56 11.38 12.16 11.28 7.65 3.44 ~.Ol 

1 

financing (schemes B and C). If a shift to a flat rate 
yielding a nil fund by the year 2050 were preferred, 
however, the contribution rate would differ by only 
about 0.3 of a percentage point. 

Delaying the date of implementing the increase 
in the benefit proportion would, perhaps, be expect 
ed to have a much more substantial effect. Indeed, 
this expectation is borne out if one focuses on the 
projected developments over the next 25 years or so. 
Thus the delay in implementation postpones for 
about one decade the date on which the fund would 
go into deficit under scheme A, implies a markedly 
lower pay-as-you-go contribution rate over the next 
decade (before the changes are implemented) under 
schemes Band C, and implies a much greater 
accumulation of assets in the fund between now and 

the turn of the century under schemes D, E, and F. 
It should also be noted that the timing of the change 
now has a relatively small impact on the required 
contribution rates during the first five decades of 
the next century, under schemes B through F. For 
example, the one-decade postponement in introduc 
ing the higher benefit proportion would reduce the 
flat contribution rate under schemes D, E, and F by 
less than half a percentage point. 

Broadly similar comments can be made about 
projection number 18, in which the increased ben 
efit proportion applies only to those who start to 
receive the pension in 1991 or later. The savings can 
perhaps be summarized by noting that the required 
flat contribution rate under schemes D, E, and F 
would be about 0.5 to 0.6 of a percentage point 



PROJECTED POPULATION, AND CANADA AND QUEBEC PENSION PLAN VALUES-PROJECTION 18 
Retirement Benefit Proportion Increased Evenly Over a Five-Year Period From 0.25 to 0.50, Beginning in 1991, With 
Only New Beneficiaries Receiving the Increase 

1975 1980 1990 2000 2010 2020 2030 2040 2050 

(Thousands) 

Population 
Total 23,291 24,872 28,212 31,229 33,791 36,080 37,771 39,027 40,151 
Aged 65 and over 1,990 2,309 2,886 3,533 4,156 5,488 6,772 6,655 6,804 

Retirement beneficiaries 
Male 655 765 1,119.0 1,359.0 1,593.0 2,124.0 2,602.0 2,479.0 2,563.0 
Female 349 416 854.4 1,355.9 1,901.9 2,814.5 3,628.3 3,667.3 3,721.7 

(Per cent) 
Cost of plan relative to total contributory 
earnings 

Retirement pensions .69 1.68 2.66 5.43 7.84 11.47 14.08 12.82 12.98 
Total benefits 1.48 2.83 4.24 7.92 11.11 15.43 18.32 17.12 17.23 

Average retirement benefit relative to maximum 
pensionable earnings 

Male 5.98 12.37 13.38 23.68 29.90 31.15 30.25 29.03 29.00 
Female 3.12 8.77 8.93 13.78 16.75 18.79 19.44 19.26 19.86 

Contribution rate 
Plan A 3.60 3.60 j.60 3.60 3.60 3.60 3.60 3.60 3.60 
Plan B 3.60 3.60 4.24 7.92 11.11 15.43 18.32 17.12 17.23 
Plan C 3.60 3.60 3.60 7.26 10.80 15.27 18.24 17.08 17.21 
Plan D 3.60 11.90 11.90 11.90 11.90 11.90 11.90 11.90 11.90 
Plan E 3.60 12.81 12.81 12.81 12.81 12.81 12.81 12.81 12.81 
Plan F 3.60 12.11 12.11 12.11 12.11 12.11 12.11 12.11 12.11 

(Ratio) 
Value of fund expressed relative to contributions 

Plan A 6.60 6.67 5.22 -2.03 -18.73 -47.11 -86.55 -125.08 -164.10 
Plan B 6.60 6.67 4.82 2.49 1.70 1.23 1.05 1.11 1.11 
Plan C 6.60 6.67 5.22 1.27 .42 .15 .06 .03 .02 
Plan D 6.60 4.06 9.72 14.04 15.30 14.04 9.58 4.40 .01 
Plan E 6.60 3.98 9.85 14.53 16.35 15.92 12.54 8.39 5.07 
Plan F 6.60 2.30 8.41 12.87 14.32 13.26 9.04 4.13 -.01 

lower than under projection 15. It is also of interest 
to note that the projected flat contribution rate 
under the least expensive alternative considered here 
(projection 18) differs from the most expensive 
(projection 15) by about 1 percentage point. 

PROJECTIONS INVOLVING REDUCTIONS 
IN THE 

AGE OF PENSION ELIGIBILITY 

Another provision of the Plan legislation that 
one would expect to have a major impact on costs is 
the age at which an individual who has contributed 
to the Plan may start to receive a retirement pen 
sion. Our intention in this regard was to consider, in 
turn, projections involving both a reduction and an 
increase in the age of eligibility. It turned out to be 
feasible within the time available, however, to make 

TABLE 6-5 
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projections for only the case involving a reduction in 
the age of eligibility. 

Two projections have been made involving a 
reduction in the age of eligibility. Both assume that 
the age is reduced in one year to age 60 from its 
current level of 65. In projection 19, the reduction is 
assumed to commence in 1981; in projection 20, it 
starts in 1991. 

The results of projection 19 are summarized in 
Table 6-6; again, they may be compared with those 
of the baseline case. As can be seen from the table, 
the projected number receiving benefits is increased 
substantially when the age of eligibility is reduced. 
And clearly the total cost of the Plan, relative to 
contributory earnings, increases quite substantially. 
Without an increase in the contribution rate, the 
fund would go into deficit by 1995, or a decade and 
a half earlier than in the baseline case. 
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TABLE 6-6 

PROJECTED POPULATION, AND CANADA AND QUEBEC PENSION PLAN VALUES-PROJECTION 19 
Age of Eligibility for Receipt of the Pension Reduced From 65 to 60, Beginning in 1981 

1975 1980 1990 2000 2010 2020 2030 2040 2050 

(Thousands) 

Population 
Total 23,291 24,872 28,212 31,229 33,791 36,080 37,771 39,027 40,151 
Aged 65 and over 1,990 2,309 2,886 3,533 4,156 5,488 6,772 6,655 6,804 

Retirement beneficiaries 
Male 655 765 1,119.0 1,359.0 1,593.0 2,124.0 2,602.0 2,479.0 2,563.0 
Female 349 564 1,272.0 1,931.0 2,423.0 3,215.0 3,991.0 4,003.0 4,061.0 

(Per cent) 
Cost of plan relative to total contributory 
earnings 

Retirement pensions .69 1.69 4.19 5.02 6.48 8.61 9.36 8.66 9.11 
Total benefits 1.48 2.85 5.80 6.86 8.51 10.85 11.63 10.94 11.36 

Average retirement benefit relative to maximum 
pensiona ble earnings 

Male 5.98 12.41 20.40 21.15 23.51 22.48 19.55 19.33 19.99 
Female 3.12 6.64 9.24 8.73 10.51 11.60 11.05 11.10 11.82 

Contribution rate 
Plan A 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 
Plan B 3.60 3.60 5.80 6.86 8.51 10.85 11.63 10.94 11.36 
Plan C 3.60 3.60 4.79 6.42 8.30 10.75 11.58 10.91 11.35 
Plan D 3.60 8.59 8.59 8.59 8.59 8.59 8.59 8.59 8.59 
Plan E 3.60 9.06 9.06 9.06 9.06 9.06 9.06 9.06 9.06 
Plan F 3.60 8.81 8.81 8.81 8.81 8.81 8.81 8.81 8.81 

(Ratio) 
Value of fund expressed relative to contributions 
Plan A 6.60 6.64 2.63 -5.25 -16.41 -34.39 -56.98 -77.30 -99.71 
Plan B 6.60 6.64 3.43 2.81 2.19 1.74 1.63 I. 71 1.66 
Plan C 6.60 6.64 2.67 .95 .36 .14 .07 .04 .02 
Plan D 6.60 4.49 7.96 10.12 10.88 9.62 6.15 3.03 .01 
Plan E 6.60 4.41 8.16 10.70 11.90 11.27 8.51 6.03 3.74 
Plan F 6.60 2.05 6.16 8.57 9.60 8.61 5.48 2.70 .00 

The cost of paying the pension at an earlier age 
is fairly substantial, as indicated by the required 
contribution rates under the various financing 
schemes. Under scheme C, a modified pay-as-you 
go plan, the contribution rate in 1990 would be 
about 1 percentage point higher than in the baseline 
case, 2 points higher by the year 2000, and about 
2-1/2 points by the last decades of the projection 
period. The flat-rate contribution schemes D, E, and 
F all have rates 2 percentage points or more higher 
than the baseline case. 

One way to reduce the cost of lowering the 
retirement age is to introduce the change at a later 
date. To assess the costs in this case, we consider 
lowering the eligibility age to 60 in 1991 rather than 
1981. The outcome is summarized in Table 6- 7. The 
result for the 3.6 per cent contribution case, scheme 
A, is to postpone for half a decade the date on which 

the fund would go into deficit. Under the modified 
pay-as-you-go alternatives, schemes Band C, post 
ponement means lower contribution rates until the 
last decade of this century, after which the rates are 
quite similar. The flat contribution rate alternatives, 
schemes D, E, and F, all have rates that are lower 
by about 0.1 of a percentage point when the change 
is postponed. 

It would thus appear that the cost of lowering 
the retirement age by five years is quite consider 
able, even though it falls far short of the cost of 
doubling the benefit proportion. 

AGE AND BENEFIT PROPORTION 
CHANGES 

Our final projection involves both lowering the 
age of pension eligibility from 65 to 60 in the year 



PROJECTED POPULATION, AND CANADA AND QUEBEC PENSION PLAN VALUES-PROJECTION 20 
Age of Eligibility for Receipt of the Pension Reduced From 65 to 60, Beginning in 1991 

1975 1980 1990 2000 2010 2020 2030 2040 2050 

(Thousands) 

Population 
Total 23,291 24,872 28,212 31,229 33,791 36,080 37,771 39,027 40,151 
Aged 65 and over 1,990 2,309 2,886 3,533 4,156 5,488 6,772 6,655 6,804 

Retirement beneficiaries 
Male 655 765 1,119.0 1,359.0 1,593.0 2,124.0 2,602.0 2,479.0 2,563.0 
Female 349 564 1,272.0 1,931.0 2,423.0 3,215.0 3,991.0 4,003.0 4,061.0 

(Per cent) 

Cost of plan relative to total contributory earnings 
Retirement pensions .69 1.69 2.81 5.33 6.59 8.63 9.35 8.66 9.11 
Total benefits 1.48 2.85 4.40 7.20 8.66 10.88 11.64 10.94 11.36 

Average retirement benefit relative to maximum 
pensionable earnings 

Male 5.98 12.41 13.76 22.20 23.78 22.49 19.55 19.32 19.99 
Female 3.12 6.64 6.71 9.44 10.78 11.63 11.05 11.09 11.82 

Contribution rate 
Plan A 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 
Plan B 3.60 3.60 4.40 7.20 8.66 10.88 11.64 10.94 11.36 
Plan C 3.60 3.60 3.60 6.56 8.35 10.72 11.55 10.90 11.34 
Plan D 360 8.47 8.47 8.47 8.47 8.47 8.47 8.47 8.47 
Plan E 3.60 8.96 8.96 8.96 8.96 8.96 8.96 8.96 8.96 
Plan F 360 8.69 8.69 8.69 8.69 8.69 8.69 8.69 8.69 

(Ratio) 

Value of fund expressed relative to contributions 
Plan A 6.60 6.64 4.97 -2.26 -14.16 -32.31 -54.93 -75.28 -97.67 
Plan B 6.60 6.64 4.58 2.79 2.24 1.81 1.70 1.78 1.74 
Plan C 6.60 6.64 4.97 1.36 .53 .21 .10 .05 .03 
Plan D 6.60 4.51 8.82 11.37 11.69 10.19 6.52 3.20 -.00 
Plan E 6.60 4.42 8.97 11.92 12.74 11.91 9.00 6.38 3.95 
Plan F 6.60 2.04 7.02 9.77 10.38 9.16 5.83 2.87 -.00 

1981, as in projection 19, and increasing the benefit 
proportion from 0.25 to 0.50, starting in 1981, as in 
projection 15. Thus the case combines two high-cost 
options. The projected results of providing both 
together are summarized in Table 6-8 (projec 
tion 23). 

The increase in costs in this case is quite dra 
matic. Expressed relative to the total contributory 
earnings base, the projected cost rises to 13.3 per 
cent by the end of this century, compared with 
5.3 per cent in the baseline case and 10.2 per cent in 
the case where the benefit proportion alone is 
increased. Projected costs continue to rise in all 
cases, reaching a peak in 2030 when the high-cost 
combination would require a rate of 23 per cent of 
total contributory earnings. 

The contribution rate would depend to some 
extent on the financing scheme adopted. It is clear, 

TABLE 6-7 
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however, that the contribution rate under any 
financing scheme must be markedly higher in this 
high-cost case than in those considered previously if 
the Plan is to be self-financing in any sense. Under 
the modified pay-as-you-go alternatives, schemes B 
and C, the projected required contribution rate 
would more than double between 1980 and 1985 
and would approximately double again by 2010, 
after which there would be a further sharp increase, 
with the rate climbing to about 23 per cent at its 
peak in 2030. This 23 per cent peak can be com 
pared with the peak of 18 per cent when the benefit 
proportion alone is doubled (projection 15) and with 
9 per cent in the baseline case, in which the existing 
benefit provisions are unchanged. 

The flat-rate contribution financing alternatives 
- schemes D, E, and F - all yield similar results. 
It would require a contribution rate of about 17 per 
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TABLE 6-8 

PROJECTED POPULATION, AND CANADA AND QUEBEC PENSION PLAN VALUES-PROJECTION 23 
Age of Eligibility for Receipt of the Pension Reduced From 65 to 60, Beginning in 1981, and the Retirement Benefit 
Proportion for All Beneficiaries Increased Evenly Over a Five-Year Period From 0.25 to 0.50, Beginning in 1981 

1975 1980 1990 2000 2010 2020 2030 2040 2050 

(Thousands) 
Population 
Total 23,291 24,872 28,212 31,229 33,791 36,080 37,771 39,027 40,151 
Aged 65 and over 1,990 2,309 2,886 3,533 4,156 5,488 6,772 6,655 6,804 

Retirement beneficiaries 
Male 655 765 1,119.0 1,359.0 1,593.0 2,124.0 2,602.0 2,479.0 2,563.0 
Female 349 416 854.4 1,355.9 1,901.9 2,814.5 3,628.3 3,667.3 3,721.7 

(Per cent) 
Cost of plan relative to total contributory 
earnings 

Retirement pensions .69 1.69 8.38 10.04 12.96 17.23 18.71 17.32 18.23 
Total benefits 1.48 2.85 I I.I3 13.29 16.66 21.38 23.00 21.64 22.52 

Average retirement benefit relative to 
maximum pensionable earnings 

Male 5.98 12.41 40.80 42.30 47.02 44.95 39.10 38.65 39.98 
Female 3.12 8.99 27.51 24.87 26.79 26.49 24.31 24.22 25.79 

Contribution rate 
Plan A 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 3.60 
Plan B 3.60 3.60 I I. 13 13.29 16.66 21.38 23.00 21.64 22.52 
Plan C 3.60 3.60 10.32 12.95 16.49 21.30 22.95 21.62 22.51 
Plan D 3.60 16.92 16.92 16.92 16.92 16.92 16.92 16.92 16.92 
Plan E 3.60 17.86 17.86 17.86 17.86 17.86 17.86 17.86 17.86 
Plan F 3.60 17.14 17.14 17.14 17.14 17.14 17.14 17.14 17.14 

(Ratio) 
Value of fund expressed relative to 
contributions 

Plan A 6.60 6.64 -6.97 -30.74 -61.37 -107.10 -161.77 -211.06 -237.00· 
Plan B 6.60 6.64 1.72 1.39 1.07 .85 .79 .83 .81 
Plan C 6.60 6.64 .98 .37 .14 .06 .03 .01 .01 
Plan D 6.60 3.72 7.86 10.17 11.02 9.79 6.28 3. I I .01 
Plan E 6.60 3.68 8.06 10.74 12.04 11.45 8.67 6.15 3.80 
Plan F 6.60 2.48 6.93 9.37 10.36 9.27 5.94 2.93 .01 

• As a result of some minor computer programming difficulties. the ratio for Plan A for 2050 is estimated by the authors. and is not based entirely on data 
provided by the Department of Insurance. 

cent between now and the middle of the next cen- ance in the Plan fund at the end of the period. That 
tury to finance the benefits of the Plan over that rate is somewhat more than 10 percentage points 
entire period and leave approximately a zero bal- higher than in the baseline projection. 



7 Summary and Concluding Remarks 

The purpose of this study has been to consider the 
future financing of the Canada and Quebec Pension 
Plans. This topic is of special interest because 
changes in the age structure of the population over 
the next few decades and beyond will result in a 
substantial increase in the older proportion of the 
population. These changes, in turn, will mean that 
benefit payments under the Canada and Quebec 
Pension Plans will soon exceed the contributions, 
with the result that the combined cpp and QPP fund 
will eventually go into deficit if financing arrange 
ments are not modified. 

To project the deficits that would occur in the 
absence of corrective action and also to consider 
some possible ways of avoiding these deficits, we 
have made use of a computer simulation model 
developed by the Canada Department of Insurance. 
This model accepts assumptions concerning future 
demographic and economic change and produces 
projections of the population, the total amount of 
earnings subject to contribution, and the costs of 
operating the CPP and QPP Plan. In addition, the 
model projects or simulates the revenue, expendi 
ture, and fund values associated with the operation 
of the Plan, under a variety of assumptions concern 
ing the financing method chosen. 

As a convenient focus, we have emphasized in 
our discussion a "baseline" case in which the cur 
rent benefit provisions of the Plan are assumed to be 
maintained, in conjunction with a "medium" projec 
tion of the future growth of the population and of 
the economy. The effects of alternative assumptions 
concerning demographic changes, changes in par 
ticipation rates, and changes in key benefit provi 
sions of the Plan have then been assessed by com 
parison with the baseline results. 

In the baseline case, the continuation of the 
current 3.6 per cent contribution rate, in conjunc 
tion with the current benefit provisions, results in 
benefits exceeding contributions by 1990, with the 

fund going into a debtor position before 20 I 0 and 
accumula ting increasingly large deficits thereafter. 

Five financing possibilities have been considered 
in addition to the current arrangements. Two 
involved transition to a pay-as-you-go scheme once 
the payment outflows exceeded the revenue inflows, 

,and three involved an early switch from the 3.6 per 
cent contribution rate to a higher flat rate. Depend 
ing on the details of the scheme, the flat rate chosen 
would either result in a zero fund at the end of the 
projection period or keep the fund growing through 
out that period. Under both of the pay-as-you-go 
schemes, the projected contribution rates increase 
from 3.6 per cent between 1985 and 1990, reaching 
peaks in excess of 9 per cent by 2030. In the case of 
the three flat-rate schemes, the lowest rate is about 
6.6 per cent and the highest, about 6.9 per cent - 
not a big difference. 

I t was found in a variety of projections, based on 
alternative assumptions about possible future demo 
graphic change, that the major conclusions of the 
baseline projection are largely unaffected; that is, a 
continuation of the current benefit provisions in 
conjunction with current financing arrangements 
would lead to benefit payments in excess of contri 
butions within another decade or so and to an 
accumulated deficit in the fund within four decades. 
Thus, whatever the course of future demographic 
change, some combination of changes in the benefit 
provisions and the financing arrangements appear to 
be inevitable. If the benefit provisions were to be 
retained, the level of the projected contribution 
rates in the case of a transition to a pay-as-you-go 
scheme would not appear particularly onerous, espe 
cially over the next three to four decades. If a flat 
contribution rate were chosen instead, the rate that 
is projected to be appropriate would be somewhat 
above the pay-as-you-go rate over the next four 
decades or so and somewhat below it thereafter. 
Depending on the particular projection and the 
flat-rate financing scheme chosen, the appropriate 
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rate would appear to be somewhere between 5.4 and 
8.1 per cent, with 7 per cent being a rough average. 
We conclude that a switch to a somewhat higher 
contribution rate will be required within a decade or 
so if the current benefit provisions of the Plan are to 
be retained and an accumulated deficit avoided. The 
required increase is not very sensitive to alternative 
population projections. 

We have also made a variety of projections 
involving changes in those provisions of the Plan 
relating to the retirement benefit proportion and to 
the age of retirement pension eligibility. We have 
found, not surprisingly, that, taken separately, both 
a reduction in pensionable age from 65 to 60 and an 

increase in benefit proportion from 25 to 50 per cent 
would result in very substantial increases in costs 
and thus hasten the date by which the present 
contribution rate would have to be increased if the 
fund were not to go into debt. It should be noted, 
however, that we have assumed rather major 
changes in order to emphasize the consequences and 
that, even for these, the required contribution rates 
that are projected would appear not to be so great 
as to lie outside the bounds of possible future 
acceptability. Of course, lesser increases in the ben 
efit proportion or less reduction in the age of pen 
sion eligibility would produce correspondingly 
smaller increases in costs. 



CHAPTER 5 

Notes 

CHAPTER 2 

This chapter draws heavily on Statistics Canada, 
Social Security, National Programs (Cat. No. 86- 
20 I) and on the Department of Insurance, Canada 
Pension Plan, Statutory Actuarial Report No.3, as at 
December 31,1973 (Ottawa, April 1974). 

2 For a full account of the nonretirement pension ben 
efits available under the plan, see Statistics Canada, 
Social Security, National Programs. 

CHAPTER 3 

Frank T. Denton, Christine H. Feaver, and Byron 
G. Spencer, The Future Population and Labour Force 
of Canada: Projections to the Year 205/, Economic 
Council of Canada (Ottawa: Supply and Services 
Canada, 1980). 

2 The population assumptions made here parallel as 
closely as possible to those made in Denton, Feaver, 
and Spencer, The Future Population and Labour 
Force of Canada. 

The projection numbers reported in Tables 5-1 and 5-2, 
and subsequently are not in strictly ascending order, 
nor are all projections reported. The numbers indicate 
the sequence in which projections were requested of the 
Department of Insurance. 

2 Frank T. Denton, Christine H. Feaver, and Byron 
G. Spencer, The Future Population and Labour Force 
of Canada. 
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