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Introduction

I will not be telling you anything new by saying that, in terms of the impact of

demographics on the Canada Pension Plan, the volume of the population is of only

secondary importance. Whether Canada has 30 or 40 million inhabitants is relatively

unimportant. What really counts is the number of potential contributors and claimants

and especially the relationship between these two numbers. It thus seems worthwhile to

start this presentation by discussing the factors that cause the ageing of the population.

Demographers have shown for a long time that the primary factor in the ageing of

the population was fertility (United Nations, 1954; Coale, 1956).  A sharp and significant

reduction in fertility had the effect of reducing the number of young people in the

population and thus, all things being equal, of increasing the relative weight of the more

elderly members of the population. It is this phenomenon that demographers, in reference

to its impact on the base of the age pyramid, have described as ageing from below.

The sharp decline in fertility observed in Canada in the 1960s, all the more

remarkable in that it followed a period in which fertility was so high that it was dubbed

the "Baby Boom", has marked the structure of the population for decades. The Baby

Boomers – the largest generations Canada has known – by their numbers alone continue

to have a significant impact on the social, economic and political structure of the country.

The passing of this group of generations through their life histories in the 1950s and

1960s necessarily led to large-scale construction of schools, which are now unoccupied

or which have been reassigned to functions other than education. Later, when their



studies had been completed, it was not easy for the job market to absorb the massive

arrival of these large generations and unemployment rates climbed, especially among

young people. When they reached the age when they were starting their own families,

there was a surge in building construction, with a corresponding surge in mortgage

interest rates. Now that they are getting older, the Baby Boomers are becoming more

concerned about their health and their future retirement incomes, and health and pension

funds are becoming government concerns. Accordingly, the future ageing of the

population of Canada is already reflected in its current age structure.

Despite its significance, the variation in the number of births is not the only

component of demographic growth to have changed the age structure of the population.

Ageing can be due to a relative decrease in the number of young people, but also to an

increase in the number of elderly persons associated with prolonged survival. In fact, it

was only recently that the reduction in mortality among the elderly became important as a

factor in the ageing of the population in that a greater number of people have been able to

survive to an older age, thus resulting in ageing from above in the pyramid. This factor is

especially important today since the first large generations of Baby Boomers are almost

55 today and are gradually becoming grandparents.

As far as immigration is concerned, its effect on the age structure is marginal,

unless we were to imagine much greater influxes than those observed and unless all

immigrants were to arrive in the country before the age of 15. In fact, upon their arrival

immigrants present an age structure that is slightly younger than the population of

Canada as a whole. However, since the impact of immigration is distributed over the

entire age structure, its impact on the relative weight of the various age groups is

diminished.

A recent study by George, Nault and Romaniuc (1989) that analyzes the effects of

the various components of the ageing of the population in Canada concluded that the

distribution by current age of the population was the greatest source of the ageing of the

population to come, followed by fertility, mortality and migration. The ageing of the

population is inescapable; it is already being reflected in the age structure of the

population. The first Baby Boomers, active today, will be turning 65 in 2011 and many of

them will already be retired. However, the horizon of this study was 2036 and the



prospective exercise of the Chief Actuary of Canada is over 50 years, i.e. until the middle

of the 21st century. The effects of the current age structure of the population on future

ageing will culminate over the next few decades and subsequently decline. In 2051, the

youngest of the Baby Boomers will be 85 years old, and the impact of the current age

distribution will, in short, have completely disappeared. It thus seems useful to evaluate

over this longer period the impact of the various components of demographic growth on

the future age structure of the population of Canada.

That is what is being covered in the first part of this presentation. In subsequent

parts, recent changes in fertility, mortality and immigration are analyzed in order to assist

the Chief Actuary in establishing assumptions for demographic projections on the basis

of his next prospective exercise. The emphasis is deliberately placed on the analysis of

fertility in light of its recognized importance on future changes in the age structure of the

population.

The effect of the various components of demographic growth on the future age

structure of the Canadian population

The effects of each of the components of demographic growth on the future

structure of the population can be evaluated by comparing the outcomes of various

population simulations when all of the variables for each scenario except one are kept

constant. Table 1 presents the fertility, mortality and immigration levels that served as the

basis for the population simulations used to create Figure 1, which presents the outcomes

in terms of the dependency ratio for the elderly population. The constant scenario

maintains the total fertility rate (1.55 children per woman) and male life expectancy

(75.8 years) as well as that for females (81.4 years) at the level recorded for 1997, the last

year for which data by age is available. The immigration level is set at 200,000 persons

per year, which more or less corresponds with the average number of landed immigrants

per year between 1990 and 19981. The scenario used to evaluate the effects of the

                                                            

1 At 174,000, the number of landed immigrants was exceptionally low in 1998, both in comparison with the
figures for previous years and in relation to the objectives set in the annual immigration plan submitted by
Citizenship and Immigration Canada.



increase in fertility sets the level of the latter at 2.1 children per woman, the level

required to ensure that the parent generation is replaced. The last time such a high level

was observed in Canada was in 1971. The effect of the decrease in mortality is

represented by a scenario in which the life expectancy of women would reach 85.5 years

and that of men 82.0. These levels assume a slowdown in the rate of decrease in

mortality. While they appear to be high as compared with what is currently being

observed in countries like Japan, which has a higher life expectancy, they do not seem to

be particularly optimistic if we look ahead to the year 2050. A recent study by the

Conseil économique et social français reported in the most recent edition of Futuribles

(Granrut, 2000) presents two scenarios for mortality trends in France. The optimistic

scenario gives a life expectancy at birth of 82 for men and 90 for women in the year

2050. The second scenario, which is considered moderate, assumes life expectancies at

birth of 80 and 87 years for men and women respectively. The life expectancy for French

women (82.0 years) is currently only slightly higher than that of Canadian women,

whereas the life expectancy for Canadian men is currently much higher than that of

French men (74.1 years). The latter scenario assumes a rise in immigration levels to

350,000 persons per year, a very high level that has been observed only once in the past

century.

Table 1. Population simulation hypotheses, Canada without Quebec,

1999-2050

Life ExpectancyScenario Total fertility rate

Men Women

Immigrants

Constant

Increasing fertility

Declining mortality rate

Rising immigration

1.55

2.10

1.55

1.55

75.8

75.8

82.0

75.7

81.4

81.4

85.5

81.4

200,000

200,000

200,000

350,000

The effect on the ageing of the population associated with the variations in each

of these variables is illustrated in Figure 1 using the dependency ratio for the population

aged 65 years and older in relation to the population of working age (15-64 years). This is



a simple indicator of the ageing of the population that remains useful in the context of the

analysis of the impact that the ageing of the population will have on the Pension Plan.

There are currently 18 elderly persons for 100 persons of working age.

The comparisons are made in relation to the curve that represents the ageing of

the population of Canada that results when all components of demographic growth are

maintained at their initial level. This curve, which is virtually horizontal between 2001

and 2011, shows that the next ten years will be marked by very low ageing rates. This

respite is largely due to the fact that the low age classes born between the crash of 1929

and the end of the Second World War are turning 65. However, starting in 2011 ageing

accelerates. In some 20 years, Canada will see the structure of its population change such

that the dependency ratio will rise from 20% to 34% in the scenario in which everything

remains constant. Of the current, relatively favourable situation, in which we cannot

count any more than five persons of working age for each elderly person, Canada will

move quickly to a situation in which there will be no more than three persons of working

age for each elderly person. This acceleration in the ageing of the population is obviously

due to the fact that the large generations of the Baby Boom are turning 65. Ageing will

not only be rapid but also inevitable, as is shown by the fact that few differences are

created by scenarios that nonetheless present extreme situations. For example, in 2031,

the dependency ratio would range from 31%, the most favourable situation resulting from

a strong increase in immigration, and 36% if mortality alone were to decrease. With

regard to trends in the medium term, ageing is thus already a part of the age structure of

the current population and results from the strong decrease in fertility starting in the mid-

1960s.

After 2031, however, the curves tend to diverge and the gaps between the

scenarios widen. The "constant" scenario would be associated with a relative stability in

the dependency ratio between 2031 and 2051, with the latter increasing from 34% to 36%

in 20 years. An increase in life expectancy would considerably increase the ageing of the

population. All other things being equal, moreover, if mortality alone were to diminish

over the next 50 years, the dependency ratio would reach 42%, which means that there

would be only 2.4 persons of working age for each elderly person. The upward ageing of

the pyramid is becoming more and more significant with time. Also, we note that even



over 50 years a considerable increase in the annual number of immigrants is simply

delaying the ageing of the population, without ever affecting the way it changes. This is

shown by the fact that the curve depicting the results of this scenario is still below that

which represents the constant scenario but remains almost parallel to it. However, while

an increase in fertility has little short-term effect (it is necessary to wait at least 15 years

before any difference can be observed between this scenario and the constant scenario),

we note that it is the only scenario that would allow for a reversal in the trend during the

projected period. In short, if the ageing to come is clearly the result of the decrease in

past fertility, a reversal in ageing within the next 50 years would also be associated with

an increase in fertility. The significance of fertility trends as a determinant of ageing thus

remains equally as high and justifies the importance granted to them in the context of this

presentation.

Figure 1. Dependency ratio of the population aged 65 years and older to

the population of working age (15-64), 4 scenarios, Canada excluding

Quebec, 1951-2051

Sources: Statistics Canada, Demography Division, Demographic Estimates Section and Population

Projections Section, various scenarios.



A description of recent fertility trends

Cumulative birth rate and total fertility rate

Because of the numerous advantages it presents, total fertility rate is the most

frequently used indicator for measuring fertility trends. In particular, in contrast with

other less sophisticated indicators, such as live birth rate or simply the number of births

registered in a given year, total fertility rate, because of the way it is calculated, makes it

possible to control for variations in the size and age structure of the population. It thus

allows for comparisons in time or space of the fertility of the time. Another advantage of

total fertility rate is the fact that it is available quickly since it involves data from a single

year only. It is therefore a cross-sectional measurement of fertility obtained from the sum

of fertility rates by age for a single year and thus involves many generations of women,

but no one in particular.

This advantage is also the main disadvantage of this indicator since it can be

affected by a change in the fertility time pattern. The alternative is a longitudinal

measurement, the cumulative birth rate, which represents the sum of the fertility rates

over the entire fertile period of a single generation. It thus represents the average number

of children a generation of women actually would have in the absence of the disruptive

effects of mortality and migration. However, to obtain it, it is necessary to wait for that

generation of women to have completed its fertile period.



Figure 2. Total fertility rate 1921-1997 and completed fertility rate of

generations 1894-1967, Canada excluding Quebec

Sources: Statistics Canada, Health Statistics Division, Health and Vital Statistics Studies Section and
Demography Division, Demographic Estimates Section and Research and Analysis Section.

Figure 2 compares the evolution of the total fertility rate with that of the

cumulative birth rate. For the purposes of comparison, the curve that represents

cumulative birth rate is offset by 27 years, which roughly corresponds with the average

age of motherhood2.  In addition, fertility rates after age 30 were extrapolated for those

generations which, in 1997 (the last year for which fertility rates by age were available),

were between the ages of 30 and 50.

What is obvious here is the phenomenal growth in post-War fertility that gave rise

to the Baby Boomers, the largest generations Canada has known. We also observe a

certain parallelism that emerges for the two curves since, without any changes to the

fertility time pattern, they should come together and since over the long term the surface

beneath the two curves will necessarily be the same. Accordingly, it is during the Baby

                                                            

2 The average age of motherhood has varied from year to year and the correspondence between the
longitudinal rate – cumulative birth rate – and the cross-sectional rate – total fertility rate – is not always
accurate. The average age of mothers at the time of the birth was approximately 29 years at the beginning
of the Baby Boom period. It went down to 26.7 in 1975 and climbed again to 28.5 in 1997.



Boom period, when we witness a decrease in the average age of motherhood, that the two

indicators diverge the most. The total fertility rate surpasses 3.5 children per woman for

all years from 1952 to 1965; however, no generation has actually reached this number,

although many have come close. Conversely, for the most recent period, the total fertility

rate plunges lower than the longitudinal index. No generation has yet presented a

cumulative birth rate this low: even by extrapolating fertility rates beyond 30 years in

women born in 1967, we would likely arrive at a cumulative birth rate of 1.8 children,

that is, 6% higher than the total fertility rate. We must observe nonetheless that the

cumulative birth rate seems to be on a continuing downward trend even for the most

recent generations, whereas the total fertility rate for the corresponding years stabilized at

around 1.6 children per woman until recently.

The decline in fertility in the mid-1960s to the mid-1970s was spectacular. In

some 15 years, the total fertility rate went from 3.2 children per woman (1965) to 1.7

children per woman (1980), finally crossing in 1971 the level of 2.1 children per woman

required to ensure that the parent generation is replaced. We subsequently observe a

relative stability in the total fertility rate at around 1.65 children per woman until the

1980s, when we note a very slight increase (1.73 in 1991). The drop in the rate seems to

have resumed in recent years. Falling to 1.63 in 1996 and 1.56 children per woman in

1997, the total fertility rate posted two successive decreases - of 3.0% and 4.3% in 1996

and 1997 respectively - when levels were already very low. The most recent data

available suggest that it could continue to fall in 1998.

It is striking to note that the largest generations that Canada has known also had

the lowest fertility rates. In a strange reversal, the first generations of the Baby Boom

were also the first to experience a fertility rate so low that it did not ensure their

replacement, as shown by the slip below the replacement level of 2.1 children per woman

in the rate for the generation of 1946.



Table 2.  Total fertility rates for the major industrialized countries, 1997

Country Children per woman

Spain

Italy

Germany

Japan

Sweden

Canada

Netherlands

United Kingdom

France

Australia

United States

1.15

1.22

1.36

1.44

1.52

1.55

1.57

1.71

1.71

1.78

2.06

Sources: Statistics Canada, Health Statistics Division, Health and Vital Statistics Studies Section;

Demographic Division, 1998.

Demographic Estimates Section and Research and Analysis Section and A. Monnier, Population,

Vol. 53, Num. 5, 1998.

One way of imagining what future fertility rates in Canada might be would lie in

comparing the Canadian level with that of other industrialized countries. A number of

countries present more reliable rates than does Canada and there are some that present

higher ones. The United States has distinguished itself with a rate of 2.06 children per

woman, very close to the replacement level. However, this high level of fertility as

compared with other Western countries can largely be explained by the higher fertility

rates of the large black and Hispanic minorities in that country. Also, the experience of

our neighbour to the south in terms of fertility is not the best indicator of the potential

level in Canada. In the United Kingdom (1.71), France (1.71) and Australia (1.78),

fertility is slightly higher than recent rates in Canada. It is along the lines of that observed

here from 1989 to 1995. The Netherlands (1.57) and Sweden (1.52) present comparable

levels to those in Canada. However, the total fertility rate is very low in a number of



Western countries. For example, in 1997, this rate was 1.36 children per woman in

Germany, 1.15 in Spain and 1.22 in Italy (Monnier, 1998). For the latter two countries, it

is possible that this very low fertility rate is the result of changes in the time pattern (a

drop in fertility for the higher ages at the same time as a drop for the younger ages) since

fertility in southern Europe was higher for many years. Lastly, we note that these national

averages, as in Canada, hide even lower levels for large regions; for example, the rate of

0.77 children per woman recorded in East Germany in 1994 is slowly rising but has not

yet reached the level of 1.0 children per woman in 1996.

Provincial variations

At 1.56 children per woman in 1997, the total fertility rate has never been this low

in Canada, but the majority of provinces present lower levels. Newfoundland, with a rate

of 1.27 children per woman, has reached an extremely low level of fertility, but there is

concern about the economic situation there from several points of view, particularly with

regard to employment, and it could be assumed that this is a minimum. Two other

Atlantic provinces, New Brunswick and Nova Scotia, present very low levels: 1.44 and

1.45 respectively. More important, if only because of their demographic load, we note

that levels in British Columbia (1.48) and Ontario (1.53) are also lower than the national

average. However, four provinces - Prince Edward Island (1.63) and the three Prairie

provinces - have higher rates. Alberta, at 1.68 children per woman, is not far from the

average, but Manitoba (1.82) and Saskatchewan (1.83) are maintaining fertility levels that

Canada as a whole has not seen in the past two decades, partly due to the high fertility

rates of aboriginal peoples, who are relatively more numerous than elsewhere.



Table 3. Total fertility rates, Canada and provinces, 1981 and 1997

Canada and provinces 1981 1997 Variations

Saskatchewan

Manitoba

Alberta

Prince Edward Island

Canada Excluding Quebec

Ontario

British Columbia

Nova Scotia

New Brunswick

Newfoundland

Difference

2.12

1.83

1.87

1.88

1.68

1.58

1.64

1.62

1.68

-

0.44

1.83

1.82

1.68

1.63

1.56

1.53

1.48

1.45

1.44

1.27

0.39

-0.29

-0.01

-0.19

-0.25

-0.12

-0.05

-0.16

-0.17

-0.24

-

-

Souces: Statistics Canada, Health Statistics Division, Health and Vital Statistics Studies Section

and Demography Division, Demographic Estimates Section and Research and Analysis Section

On the basis of these international and interprovincial comparisons, the optimist

will observe that fertility rates in some industrialized countries are higher than those

currently being seen in Canada. In the absence of a major uptrend in future, total fertility

rates in the neighbourhood of 1.00 children per woman are possible, even if a few

provinces have levels that are slightly higher than the national average. In future there

could be further reductions, with Ontario and British Columbia, the two provinces with

the largest populations, pulling the national average down.

In short, for over 25 years the total fertility rate has been under the level of 2.1

children per woman, as has the cumulative birth rate. Clearly, there is no reason to

believe that fertility rates among Canadian women can now climb sufficiently to reach

the level required to ensure that the parent generation is replaced. Since this can only

result in a negative natural increase over time, the main question that arises from looking

at this chart is "What will the fertility rate be?". Will it be closer to that of the cumulative



birth rate of recent generations for which this indicator can currently be observed (1.79

children per woman) or closer to, and perhaps even below, the cross-sectional indicator

(1.55 children per woman)? To answer this question, it is necessary, in my view, to

borrow from the analytical techniques of demographers, sociologists and economists.

That is what is being done here.

Parity-progression ratios

The vast majority of Canadians would like to have children. Most of them will

have at least one and many will have a second one. While intentions are often higher,

these aspirations are not always fulfilled, for one reason or another (Dupuis, 1998). From

one generation to the next the number of births has rapidly and regularly declined and a

third child is now rare. When we compare the parity-progression ratios of families in a

previous generation and a recent generation, there is no room for doubt (Table 4).

Table 4.  Probabilities of family growth by age as at 1991, by age group of five

generations between 1927 and 1956, Canada, 1991

Generations

1927-31 1932-36 1937-41 1942-46 1947-51 1952-56Probability

of growth To 50 years 45-49 40-44 35-39

a0

a1

a2

a3

a4

866

895

742

663

615

880

903

728

619

568

879

887

647

523

482

863

856

512

399

380

841

828

422

311

305

802

799

393

273

267

Source: Statistics Canada, Census of Canada, 1991.

Although they decline with time, the first two probabilities remain high from one

group of generations to the next. For example, in the most recent generations (1952-

1956), 80% of women who had had a first child had had a second one. This compares



with the women of previous generations (1927-1931), among whom this probability was

90%. It is when we look at births of a third child that significant changes appear from one

group of generations to the next. While 75% of women born between 1927 and 1931 who

had had two children had also had a third, this proportion was only 40% for women born

between 1952 and 1956. Through the successive multiplication of the probabilities of

each rank in the birth order, it is possible to calculate that more than three-quarters of

women (77%) from the 1927-1931 generations would have had at least two children but

only 64% of women from the generations born between 1952 and1956. This represents a

13% decrease. However, this decrease is low in comparison with the decrease in the

proportion of women who had had at least three children. While three out of five women

(58%) of the group of the oldest generations had had a third child, this proportion should

not exceed3 one out of four (25%) among the youngest women. It thus appears highly

relevant to analyze fertility according to birth order because the reasons that couples

decide to have another child may vary depending on the number of children already born.

A longitudinal analysis of fertility according to birth order in Canada

**** BOX ****

Analytical tool: event history analysis

Event history analysis is a technique that has been used for a long time in

medicine, biology and engineering. The parametric variants of these models are not very

widely used in the social sciences since it is necessary to take into consideration the

effect of time on the hazard being studied, which is often impossible in this field in which

experimental-type research is rare. It was necessary to wait for the theoretical

developments of a less restrictive semi-parametric model proposed by Cox (1972) before

we were able to witness the first applications in the field of social sciences. This model,

referred to as a "proportional hazards model", can be used to circumvent the problem of

                                                            

3  In the 1991 census, the fertile period for women born between 1952 and 1956 had not been completed
since they were between the ages of 35 and 39. Nonetheless, in Canada the fertility rate is very low after
age 40. The fertility rate for women between the ages of 40 and 44 varies between 4.0 and 6.0 births per



the effect of time on the hazard, by establishing that this hazard varies in time

proportionally for all individuals. Since the circulation on widely used software such as

SAS and SPSS of computer procedures that make it easier to estimate parameters for the

model, the applications of this type of analysis are increasing.

Its growing popularity can be explained by the fact that it combines two analytical

tools that are already familiar: attrition tables and regressions. The dependent variable for

these analytical models is a measurement comparable to the attrition probability of

demometric tables. At issue is the probability of a transition from one state to another, but

conditional on the fact that there is always a likelihood that the individual will experience

this transition. The use of conditional probabilities is necessary to obtain an unbiased

estimator when there is a possibility of truncation; for example, when only a part of the

history is known.

Unlike the classical regression model, the parameters for the model are not

obtained by the least squares method but by the maximum likelihood method.

Nonetheless, as for the coefficients obtained by the least squares method, it is possible to

estimate the standard error associated with the distribution of each and thereby compare it

with the normal distribution to establish a test of statistical significance (one-tailed

T-Test). This analysis uses a 5% threshold, the most frequently used threshold in the

social sciences. In other words, we agree to be mistaken one time out of twenty by

inferring a relationship that does not exist. Another major difference with the classical

regression model is the possibility of easily integrating explanatory variables, the value of

which changes with time. It is also to be noted that the objective of event history analysis

is not to explain the relationship between the duration and the rate of transition, since the

latter is eliminated by the use of a semi-parametric model, but rather to estimate the effect

of the independent variables on the various differences observed between the respondents

by ensuring the effect of the other independent variables included in the model remains

constant.

**** END OF BOX  ****

                                                                                                                                                                                    

1,000 women depending on the province, and the rate for women aged 45-49 is virtually nil.



Data source

The 1995 General Social Survey is a good source of information for the study of

fertility rates among Canadian women. This representative survey covered 10,749

respondents. By reconstructing the fertility history of the respondents, it makes it possible

to establish, not only the birth rate for each respondent, but also the duration of each

interval between successive births. Because the Survey collected the respondents' marital

histories and the dates on which they started and stopped working, it is possible to

determine the marital status and employment status of the respondents at the time their

children were born and thereby establish in a dynamic way the relationships that exist

between these two types of status and the probability of having a child. Marital history is

not limited to legal marital status; it includes common-law relationships, as it should,

since more and more children are now being born to parents who are living together

without being married.

The General Social Survey collected this information from 5,914 women. A

certain number of them had to be removed from the sample because a child's birth date

was missing or because one of the questions used by the model to explain variations in

fertility had not been answered. Women whose second pregnancy had resulted in a

multiple birth were also excluded. Of this number, 3,349 women replied that they had

had at least one child and 2,599 at least two children. They constitute the sample that was

used to calculate the hazard ratios presented in Table 5.

In this analysis, the data from the 1995 General Social Survey is used to

determine the factors that influence the probability of a woman who has one (two)

child(ren) having a second (third) one. The objective is to identify the demographic,

cultural and socio-economic characteristics that have an effect on the probability of

giving birth to a second (third) child and to measure these effects once the effect of the

other reasons the model takes into account has been neutralized. Each characteristic

becomes a factor that can explain the variation in the probability of having another child.

The recent changes in trends for each of these explanatory variables is then presented,

thus making it easier to anticipate future fertility trends.



Economists, sociologists and demographers have long identified a certain number

of factors that influence fertility rates. Economists from the Chicago School, for example,

have proposed that women who have been in the labour force have a tendency to have

had fewer children than those who have not worked, and that those who have a higher

level of education tend to have fewer children than those who have fewer years of

schooling. Other researchers have focused on cultural characteristics, such as religious

practices, country of origin or the number of siblings. Demographers have concentrated

on the significance of the timing of events in the life history, such as age at first birth or

duration of the interval between successive births to explain the differences.

The effects of a number of these characteristics are evidenced by the finding that

previous generations had higher fertility rates than more recent generations. But are there

significant differences in fertility rates among women born at the beginning of the Baby

Boom (between 1945 and 1954), those born at the end (between 1955 and 1964), and

those born at the beginning of the Baby Bust (after 1965)?

The findings presented here are net effects, meaning that we have controlled for

the effect of the other reasons taken into account by the model is are presented in the

form of "hazard ratios" and are thus interpreted in relation to a reference group. A

variable will have a hazard ratio equal to the unit if, in relation to the excluded group, it

does not exert any influence on the probability of a woman giving birth to another child.

A hazard ratio higher than the unit signifies that its effect is positive; if lower than the

unit, its effect is negative. In addition, as for the coefficients of multivariate linear

regression, it is possible to estimate the standard error associated with the distribution of

each parameter in order to establish a test of statistical significance. This analysis uses a

5% threshold, the most frequently used in the social sciences. The significant hazard

ratios at this threshold are indicated in bold in the table that presents the findings.

Findings

1) The effect of demographic variables

The analytical model comprises four demographic variables that could have an

influence: group of generations, marital status at the time the child was born, age at first

birth and interval between the first two births (in cases where a third child has been born).



The fertility history of the respondents appears to be of primary importance in the

analysis of fertility according to birth order. Of all the variables in the model, that which

measures the interval between the first two births appears to be the variable that has the

greatest effect on the likelihood that a woman will have a third child. In order of

importance, this variable is followed by age at first birth, the effect of which is only

slightly less and which has an equally pronounced effect on the likelihood of giving birth

to a second as to a third child. Compared with the other variables of the model, the

significance of the differences between the hazard ratios for the categories defined by

these two variables clearly distinguishes them from the others.

The earlier the first birth, the greater the likelihood of having a second or third

child. We note that women who gave birth to their first child before the age of 25 are

twice as likely to have a third child than women who gave birth to their first child after

they had turned 30. Women whose first child was born when they were between the ages

of 25 and 29 had a 60% higher likelihood.  The effects of the mother's age at the time of

the first birth were roughly similar on the likelihood of having a third child and of having

a second one. For example, among women who had had two children, those who had

given birth to their first before age 25 were 2.5 times more likely to have a third than

those who were still childless at age 30, and 1.6 times more likely than those who give

birth to their first child when they were between 25 and 29 years old (Table 5).



Table 5.  Risk ratio of rank fertility models by certain socio-demographic variables, Canada, 1995

Model

2nd birth 3rd birth

Demographic variables

Period of birth - Born before 1945

- Born between 1945 and 1954

- Born between 1955 and 1964

- Born after 1965

0.98

0.96

1.07

1.00

1.77

1.10

1.08

1.00

Age at time of first birth - Less than 25 years

- Between 25 and 29 years

- 30 years or older

2.08

1.59

1.00

2.55

1.60

1.00

Interval between the first two births - Less than 30 months

- Between 30 mths and 53 mths

- More than 53 months

-

-

-

1.00

0.66

0.31

Marital status - Common law

- Single

- Married

0.79

0.26

1.0

1.10

0.62

1.00

Socio-economic variables

Employment status -Employed

- Unemployed

0.76

1.00

0.64

1.00

Level of education - No secondary diploma

- Secondary diploma

- Post-secondary education

1.07

1.00

1.00

1.30

1.00

1.00

Cultural variables

Region - High fertility

- Others

1.10

1.00

1.16

1.00

Number of siblings - No siblings

- 1 or 2

- 3 or more

1.08

1.15

1.00

0.95

1.05

1.00

Sex of first child - Boy

- Girl

0.93

1.00

Sex of first two children - 2 boys

- 2 girls

- One body and one girl

-

-

-

1.30

1.46

1.00

Religious practice - Weekly

- Other

1.26

1.00

1.46

1.00

Place of birth - Born in Canada

- Europe and North America

- Other countries

1.00

0.81

0.85

1.00

0.82

1.50

Note: Risk ratios significant to a threshold of 5% are shown in bold.

Source: Statistics Canada, 1995 General Social Survey.



The shorter the interval between the first and second births, the greater the

probability of a third. In fact, taking into account the effect of the other variables, the

likelihood of a third birth is more than three times lower (0.31) in women who had a long

interval between successive births (more than 53 months) than for women who had their

second child quickly (interval of less than 30 months). The hazard ratio of 0.66 associated

with the intermediate category (interval of between of 30 and 53 months) is statistically

different from the other two. The deterrent effect associated with the duration of the

interval between the first two births on the likelihood of having a third child thus seems

to increase with the length of this interval, since the attrition probability between the

hazard ratios for the category of very long intervals (over 53 months) and those in the

intermediary category (between 30 and 53 months) is greater than the attrition probability

between the hazard ratios for this category and the category that represents the shortest

intervals (1.00 / 0.66 = 1.5 and 0.66 / 0.31 = 2.1).

The mother's generation is also very significant in explaining the probability of

having a third child, but has no significant effect on the likelihood of having a second

child. For women born before 1945 who had had a second child, this probability is 76%

higher than for women born after 1965, which constitutes the reference group. The

former are women who contributed to the increase in fertility rates during the Baby

Boom, an increase that could be observed both from the total fertility rate of the time and

from the cumulative birth rate. However, the probability of a third birth among women in

the other two groups of generations (those born between 1945 and1954 and between

1955 and 1964) is not statistically different from that of women in the reference group

(born after 1965). This finding implies that, for women who had had two children, the

likelihood of having a third one was essentially the same, regardless of whether the

women were born at the beginning or end of the Baby Boom or during the Baby Bust that

followed. The absence of significant differences between the generations in terms of the

likelihood of giving birth to a second child could allow us to anticipate that the

probabilities of expansion in the a0 and a1 families presented above could stay at a

constant level for the more recent generations, for whom these probabilities cannot be

calculated since they have not reached the end of their fertile lives.



Lastly, in comparison with that of the women's fertility history, marital status has

a less pronounced effect on fertility. Obviously, the likelihood of having a second or third

child is much lower in women who are not in a relationship (0.26 and 0.63 respectively)

than for women who are married or living common law. At the same time, mothers who

have one child and who are in a common-law relationship are approximately 20% less

likely to have a second than women who are married. However, it will be noted that, as

compared with marriage, living in a common-law relationship does not have a significant

deterrent effect on the likelihood of giving birth to a third child. This counterintuitive

finding could be attributed to the small number of women with two children who were in

common-law relationships in the Survey sample.

We can thus conclude from this first table of findings that demographic variables

have strong implications for fertility. In particular, age at first birth and the interval

between the first two births are variables that are strongly associated with the likelihood

of having another child. Assuming that these effects will continue in the future - and there

is no reason to think otherwise - monitoring recent trends in the age of mothers at the

birth of their children, fertility time patterns and changes in levels of marriage, common-

law union and divorce could serve to more accurately predict future fertility trends in

Canada.

Average age of mother at child's birth

Figure 3 presents the evolution in the average age of mothers at the birth of their

children while distinguishing between the births of the first, second and third child. It can

be seen that, between the end of the War and the mid-1970s, the average age at which

mothers gave birth continually declined, from approximately 29.5 in 1944 to less than 27

in 1976. Subsequently, the average age of mothers gradually and continuously increased

until 1997, when it reached 28.5. It seems paradoxical that the average age of mothers at

the time of birth irrespective of birth order decreased until 1974, whereas the average age

at birth according to birth order (first, second and third child) all increased starting in

1964. This apparent paradox is due simply to the fact that the births of first and second

children acquired greater and greater weight, to the detriment of the births of subsequent

children over time. We note also that the average age of mothers giving birth to their first



child is 27. A quarter of a century earlier, their mothers, on average, would have already

had their second child at that age.

Changes in age at birth are obviously not without implications for the level that

the cumulative birth rate will reach for the generations concerned. Menken (1985) has

shown that a delay in the fertility time pattern will translate into a reduction in the

cumulative birth rate. On this point, Figure F3 is very useful in answering the question

pertaining to future fertility trends. We will come back to it, but for now, we note a

significant change in the fertility time pattern over time, which thus leads us to draw your

attention to changes in the latter.

Figure 3. Average age of mothers at birth by rank, Canada, 1944-1997

Sources: Statistics Canada, Health Statistics Division, Health and Vital Statistics Studies Section and
Demography Division, Demographic Estimates Section and Research and Analysis Section.

Changes in fertility rates by age

Figure 4 presents fertility rates according to the mother's age for a few selected

generations, separated by five-year intervals. It can be used to illustrate the changes in the

intensity and timing of births over the last half-century and to explain why, for certain



periods, the total fertility rate diverges so much from the cumulative birth rate for the

corresponding generation. Each of the curves represents the fertility rates of a generation

of women over their entire fertile period for the oldest and up to their age in 1997 (the

last year for which data is currently available) for the youngest.

The generation of women born in 1940 turned 25 in 1965, at the end of the Baby

Boom. The members of this generation, a pivotal one in terms of fertility trends in

Canada, experienced exceptionally high fertility rates when they were young, surpassing

even the fertility rates of other generations of mothers of Baby Boomers (for example, the

generations of 1930 and 1935). However, after 25 years, the fertility behaviour of these

women is much closer to that of recent generations than of previous ones. Accordingly,

the curve that represents the fertility time pattern of women born in 1940 better illustrates

than any other the significance of the behavioural changes in Canadian society in terms of

fertility, since they were among the last to participate in the Baby Boom and among the

first to limit their birth rates to one or two children.



Figure 4. Fertility rate by age for a few birth generations,
Canada excluding Quebec

Sources: Statistics Canada, Health Statistics Division, Health and Vital Statistics Studies Section and
Demography Division, Demographic Estimates Section and Research and Analysis Section.

Overall, the curves are similar, characterized by a rapid rise in fertility rates after age

15 until the modal age, which has been shifting more and more to the right with recent

generations, reflecting the delay in the timing of fertility, followed by a less rapid

subsequent drop in these rates. We observe that, from one generation to the next, fertility

under age 30 diminishes, rapidly at first, as shown by the large differences between the

curves representing fertility in the 1940, 1945 and 1950 generations and more slowly

thereafter. Once a low level has been reached, it is, indeed, difficult to compress fertility

any further.

More than the past, it is the future that concerns us here, which makes three important

phenomena in this graph worth mentioning:



1) fertility rates before age 23 in the 1970 generation are barely distinguishable from

those in the 1965 generation, which could signal a stabilization in fertility. However,

between 23 and 27 years of age, the most recent generation displays slightly lower

rates than those of its predecessor by 5 years, which were historically low, indicating

a possible new drop in fertility.

2) After age 30, the fertility rates of successive generations have increased for all

generations born after 1945, except for the 1965 generation which, after age 30,

shows rates that are comparable to those of the 1960 generation. This could indicate a

standstill or at least a slowdown in fertility rates after age 30.

3) The timing of fertility is advancing. Women are having their children later and later

and the longer one waits to have a child, the lower the likelihood of having a second

or a third child.

Changes in nuptiality

A decrease in marriages

Between 1976 and 1990, the annual number of marriages remained, with a few

exceptions, between 180,000 and 190,000. Thereafter, this number fell significantly year-

over-year, and in 1997, there were only 153,300 marriages officiated in Canada

(Figure 5). This represents an almost 20% reduction in less than 10 years. A portion of

this reduction may be attributable to changes in the age structure of the population since

an older population may have fewer marriages simply because the number of persons

likely to get married is smaller. The evolution of the total marriage rate, which controls

for changes in the age structure of the population, shows that the drop in nuptiality is real.

This rate fell from 750 to 590 marriages per 1,000 women between 1976 and 1997.



Figure 5. Number of marriages and primo-nuptiality fertility rate (females),
Canada excluding Quebec, 1976-1997

Sources: Statistics Canada, Health Statistics Division, Health and Vital Statistics Studies Section and
Demography Division, Demographic Estimates Section and Research and Analysis Section.

The drop in nuptiality is evidently a result of the progression of common-law

relationships as a form of matrimony. Data from the 1996 Census, the most recent source

of information on common-law relationships, show that 12% of couples are living in

common-law relationships in provinces other than Quebec4. This proportion was slightly

less than 6% for couples in the 1981 Census, which would mean that it has doubled in

about 15 years.

The comparison of estimates made on the basis of the General Social Survey of

total fertility rates among married women (2.85) with those of women living in common-

law relationships (1.30) corroborates the findings of the multivariate analysis (Dumas and

Bélanger, 1997). Common-law relationships may increasingly be replacing marriage as a

form of matrimony, but the fertility pattern of couples in common-law relationships

remains quite different from that of married couples. There is nothing to indicate that the

progression of common-law relationships as a form of matrimony is about to end. From

                                                            

4 This proportion reaches 25% in Quebec.



one census to the next, the propensity for common-law relationships is increasing, not

only from one generation group to the next in a given age group, but also within

generations as they age (Figure 6).

Figure 6. Proportion of persons living common law, Canada
1981-1996

Sources: Statistics Canada, Census of Canada, 1981 and 1996.

SOCIO-ECONOMIC VARIABLES

The multivariate analysis model presented in Table 5 also includes two socio-

economic variables: level of education and employment status. In social sciences, the

effect of the socio-economic status of an individual on a dependent variable is generally

determined with the help of a measurement of income, social status or level of education.

Because of the retrospective nature of the General Social Survey and in the absence of a

complete history of changes in the income or social status of a respondent (since income

and status are only measured at the time of the Survey) these variables cannot be used as

an accurate indicator of socio-economic status. It is preferable to use level of education,

which is less likely to change over the life of the individual. The second variable—



employment status—has a value that changes over time, thus making the most of the

questions that enable us to reconstitute the histories of respondents in the labour market.

Although level of education has no significant effect on the likelihood of having a

second child, these two variables retain a statistically significant effect on the probability

of a third birth. This observation is not without relevance in a context where a pro-

natality policy could focus on these variables in order to influence the fertility of

Canadian women. Women without high-school diplomas have a 30% higher probability

of having a third child than women who have finished high school. However, the

proportionate likelihood of those who have pursued post-secondary studies is not

statistically different from that of women who have completed high school.

The effect of employment status is one of the most significant. Women who are

employed have a much lower likelihood of having a second child (0.76) or a third child

(0.64) than those who are not employed. To highlight the full scope of this effect, it

should be pointed out that the ratio of likelihood is of the same order of magnitude as that

which distinguishes single women and married women. In other words, the likelihood of

a woman giving birth to a third child falls if she is working in relation to a woman who is

not, in the same proportions as for a woman who is single relative to one who is living

with a partner. As previously in the case of education, it would be preferable to

harmonize paid work and fertility (day-care, allowances, etc.).

These results provide statistical support to the theoretical arguments presented by

neo-classicist economists. These researchers believe that the reduction in fertility is a

result of higher levels of education among women and increases in their participation in

the labour market, which has increased their economic dependence, thus reducing the

benefits they may derive from motherhood. Furthermore, participation by women in the

labour force translates into an increase in direct costs (day-care, education) and indirect

costs (loss of potential earnings, career foregone or postponed) that accumulate with each

birth. A reduction in these costs may have a positive effect on fertility.

Recent trends

The level of education and labour force participation, therefore, have a significant

effect on the likelihood of having a second or third child. It is common knowledge that



the level of education is increasing in Canada, particularly among women, as well as their

labour force participation. The following figures quantify the changes observed in this

connection between the 1981 and the 1996 Census.

Over the past 15 years, the proportion of women between 25 and 34 years of age

without high school diplomas has fallen by almost half, from 30% to 17% (Figure 7). For

men, these proportions have also fallen, but less significantly, and the situation, which

previously leaned in favour of men, is currently reversed and we now observe a higher

proportion of men than of women who have not completed high school. We also observe

that the proportion of women with university degrees is now slightly higher than that of

men (23% versus 21%).

Figure 7. Proportion of population aged 25-34 years by highest level of

education, Canada excluding Quebec, 1981 and 1996

Sources: Statistics Canada, Census of Canada, 1981 and 1996.

The recent evolution in participation by women in the labour market is even more

remarkable than that observed in terms of education. Figure 8 shows the evolution in

activity rates among women by age over the past 20 years and compares it to that among

men in 1996. What stands out in this chart is that, over time, the curve representing



participation by women has changed its shape and now more closely resembles that for

men. In 1976, the activity rate for women was still what could be called a “traditional”

representation, where relatively high activity rates among young women decreased

suddenly at 25-29 and 30-34 years to then climb back up for older women. This diagram

is explained by the fact that many married women were retiring from the labour market

after the birth of their first child to devote themselves to the latter’s upbringing on a full-

time basis. Over the years, the proportion of married women with children who

maintained their participation in the labour market has kept increasing, to the point that

the shape of the curve for women resembles that for men. This change in terms of the

activity schedule of women is even better illustrated in Figure 9.

Figure 8. Participation rate by age, Canada, women 1976-1996
and men 1996

Sources: Statistics Canada, Census of Canada, 1976 to 1996.



Figure 9. Participation rate by age, women, Canada, a few generations 1927-1931

to 1967-1971 and men 1996

Sources. Statistics Canada, Census of Canada, 1976 to 1996.

On the other hand, the comparison of activity rates observed over the past two

censuses suggests that the situation may have reached a new stage of equilibrium. Very

few differences are noticeable between the 1991 and 1996 curves for women. The fact

that the activity rates among young women were slightly lower in 1996 than in 1991 is

probably more likely the result of less favourable economic conditions than of a change

in participation trends by women. The same phenomenon may be observed among men

between the two censuses (data not presented).

Cultural variables

Three of the cultural variables show statistically significant effects in terms of the

likelihood of having a second child: the number of siblings, religious practices and

country of origin (Table 5). The last two of these variables also have a significant effect

on the likelihood of having a third child. Another variable, area of residence, has a

significant effect only on the probability of having a third child.



The probability of having a third child among women in Prince Edward Island,

Manitoba, Saskatchewan and Alberta, provinces where total fertility rates have for a long

time been slightly higher than the national average, is 16% higher than among residents

of other Canadian provinces, even if one controls for all the other variables of the model.

This means that one should go beyond the variables of the model for an explanation of

sustained differences in fertility. The probability of a second child is not found to be

significantly different in provinces with high fertility, compared with other provinces,

which provides additional support for the assumption that an adjustment in fertility could

result from increased assistance following the birth of the third child.

Women with one or two siblings have a higher probability of having a second

child (1.15). However, the number of siblings a woman has does not have any statistical

significance in terms of her probability of increasing her completed fertility rate beyond

the second child. Although the effect of the number of siblings seems to have a slight

effect on the future mother’s fertility, it is obviously not a variable on which one may

base a pro-natality policy. Its relevance, therefore, remains limited.

Women with two children who practice their faith on a weekly basis have a 50%

higher probability of giving birth to a third child than do other women and a 26% higher

probability of giving birth to a second child. These relationships appear to be relatively

strong, given the fact that the model controls for the effect of several other important

variables such as generation, previous fertility history and marital status, which are quite

strongly correlated with religious practices. In other words, the value attributed to certain

behaviours or attitudes expressed through religious practice has a net effect on the

fertility of women, that goes beyond the indirect effects associated with these other

variables.

The secularization of our society does not appear to be over. Between 1985 and

1996, in the population aged 15 and over, the proportion of persons who did not attend

any religious worship during the year went from around 30% to 40%. Furthermore,

religious practice is much weaker among youth than among members of the older

generations. The 1996 General Social Survey shows that even though 42% of women

aged 65 and over took part in religious worship on a weekly basis, this proportion was



only 18% among those aged 25 to 44 and 13% among those aged 15 to 24. This factor

would, therefore, appear to be a guarantee of continued decrease in fertility.

Yet, the country of origin of a woman remains important when assessing the

probability of a second and, especially, a third child. Studies relying on marital status

statistics have already shown5 that the fertility of Canadian women was higher than that

of women who immigrated in earlier immigration periods, but lower than that of women

who immigrated in more recent immigration periods. This shift is no doubt due to

changes in the countries of origin of immigrant women. The earlier ones came mainly

from Europe, where the fertility rate had fallen earlier than in Canada, while the latest

immigrants came mostly from developing countries where fertility was generally higher

than here. However, studies based on available information on marital status do not

enable us to take other variables into account, such as level of education, previous

fertility history, religious practices, etc. The findings presented here show that even when

the effects of these variables are controlled for, the mother’s country of origin retains a

significant effect on the probability of an additional birth. Women born in Europe and in

the rest of North America have a lower probability than Canadian women of giving birth

to a second child (0.81) and a third child (0.82), while women born elsewhere have a

higher likelihood (1.50) of bearing a third child. On the other hand, the model does not

enable us to observe significant differences between women born in Canada and women

born elsewhere than in the West in terms of the likelihood of giving birth to a second

child.

The place of origin of parents appears to be one of the only variables of the model

that could be associated with a possible recovery in fertility in Canada. During the second

half of the XX century, following major amendments to the Immigration Act, the

geographic centre of Canadian immigration shifted from Europe to South-East Asia

(Figure 10). The number and the proportion of immigrants coming from countries with

higher fertility is increasing. This map shows the proportion of immigrants coming from

the ten major places of origin for the 1964-68 and 1994-98 periods. It clearly shows that

during the first period, two European countries, Great Britain (25%) and Italy (16%),

                                                            

5 See, for instance, the Report on the Demographic Situation in Canada in 1994.



dominated Canadian immigration. Between 1994 and 1998, the situation was quite

different. The strongest contingents to arrive in Canada originated in China (11%), Hong

Kong (10%) and India (10%). These three countries alone accounted for over 30% of the

total.



Figure 10. Canadian immigrants' major places of origin for the periods

1964-68 and 1994-98

Sources: 1964-68: Employment and Immigration Canada, Canadian Immigration Division,
Immigration Statistics

1994-98: Citizenship and Immigration Canada, unpublished data.



Sterilization

Compared to other western countries, and in particular European countries, the

most characteristic phenomenon of contraception in Canada is admittedly the marked

prevalence of the use of voluntary sterilization for the purpose of contraception. Given

the importance of this phenomenon, its speedy development and its irreversibility, the

effect of this practice on the completed fertility rate of women must be significant.

Hence, sterilization should be discussed.

In total, whether it be for natural, medical or contraceptive reasons, 4.5 million

Canadian couples in which the wife is between 15 and 49 years of age are sterile. They

represent nearly half (46.4%) of all couples as estimated by the 1995 Survey. A

significant number of them did not choose their condition and it appeared to be more

worthwhile to limit the analysis to couples who turned to sterilization for contraceptive

purposes.

Because it is practically irreversible, voluntary sterilization for strictly

contraceptive purposes is, naturally, inversely proportional to age (Table 6). With rare

exceptions, the youngest ones to resort to such an operation are couples in which the wife

is between 25 and 29 years of age, but in approximately one-tenth of these couples, one

of the two spouses has already undergone such an operation. Yet, this is the age group

where fertility is at its peak. This proportion increases from one age group to another and

at the end of the reproductive cycle (45 to 49 years), almost half the couples in which the

wife was approaching menopause had had such an operation. Yet the prevalence of this

phenomenon increases rapidly as of age 30, and we may be surprised to see that in more

than one quarter of couples (26.2%) in which the wife was between 30 and 34 years of

age (a relatively young age given the irreversibility of such a decision) one of the two

spouses had undergone surgical sterilization for the purpose of contraception. As of 35 to

39 years of age, this figure is nearly half of all couples (44.9%)!



Table 6. Number (in thousands) of couples in which one spouse underwent an

operation for contraceptive purposes, by sex of the partner having had the

operation and the number of children born, Canada, 1995

Number of children Men Women Total Number of couples % of sterilized

couples

0

1

2

3+

Total

99

148

923

586

1,756

80

124

756

546

1,507

180

272

1,679

1,133

3,263

2,119

1,925

3,575

2,205

9,824

8.5

14.1

47.0

51.4

33.2

Source: Statistics Canada, 1995 General Social Survey

Voluntary sterilization by number of children born6

Large families are but a minute proportion of all families and two-children

families are becoming more and more the norm, to such a point that in the 1991 Census

nearly 40% of married women between 45 and 49 years of age reported two children,

while those with five children or more represented no more than 6%. Ten years earlier, in

the 1981 Census, 23% of women in the same age group reported having had two children

and 22% five or more children. Unlike other contraceptive methods, sterilization is not

used by couples wishing to spread out their births, but only by those who have reached

the desired number of children.

In Canada, family size is becoming more uniform and voluntary sterilization for

the purpose of contraception appears to be a useful tool, extensively used by Canadian

couples to fulfil their aspirations for progeny. The use of sterilization only becomes more

widespread after the birth of the second child. The proportion of couples where one

spouse has been sterilized for the purpose of contraception increases from 14% for

couples with a single child to 47% for those with two children and barely increases for

                                                            

6 This is the number of children born who have been reported by the male or female respondent. The
sterilized spouse may have given birth to a different number of children.



couples with three or more children (51%). This finding is not the result of age. As Figure

11 shows, little difference can be observed in the proportion of sterilized couples without

children and with only one child, or between couples with two children and with three or

more children. However, there were significant differences between couples with two or

more children and those with one or no children.

Figure 11. Proportion of sterile couples by number of children born and woman's

age, Canada, 1995

Source: Statistics Canada, 1995 General Social Survey.

Changes in mortality

Unlike fertility, mortality has almost always been on the decrease, which

translates into an increase in life expectancy. At the turn of the XX century, a Canadian

man could expect to live, on average, 47 years and a Canadian woman 50 years (Figure

12). At the time, barely 38% of men and 44% of women reached 65 years of age. These

survivors could then expect to live another ten or so years (11 years for men and 12 for

women). Thanks to social advances, first of all, and then medical discoveries such as

vaccination, and finally technological advances that marked the century, developed

societies have managed to largely conquer infectious and parasitic diseases. The 1996

mortality table shows that life expectancy at birth in Canada reached 75.5 years for men



and 81.2 years for women (Martel and Bélanger, 1999). The proportion of survivors who

made it to 65 years of age also increased significantly: more than four out of five men

and close to nine out of ten women will see their 65th birthday. Furthermore, they can

expect to live, respectively, another 16 and 20 years beyond this age, which usually

coincides with the age of retirement.

Figure 12. Life expectancy at birth, Canada, 1901 to 1997

Source: Martel & Bélanger, 1998-1999 Report, page 172.

Canadian men and women still occupy an enviable place on the world scene in

terms of their average life span. Although Japanese men and women currently hold the

world record for longevity, the Irish and the Swedes are the only other people to be ahead

of Canadians in this respect. In terms of women, other than the Japanese, only French,

Swedish, Swiss and Spanish women lived longer on average in 1996 than Canadian

women.

Such spectacular progress, achieved in the span of a century, raises questions

about the limits of human longevity. Is it reasonable to believe that life expectancy could

continue to increase at such a rate? Figure 13 shows that the annual average gains, which



were very large mid-way through the XX century for both genders, have since been

falling, especially for women, whose increase in life expectancy at birth is now lower

than that for men. This slowdown could mean that we are approaching, as some

researchers believe, the absolute limits of human longevity. For those who espouse the

“limited-life-span paradigm”, such as Olshansky (1990, 1994) or Fries (1980, 1983),

future gains will be achieved as a result of considerable efforts to further increase the life

expectancy of the population.

Figure 13. Average annual earnings e0 and e65, Canada, by sex,
1951-1996

Source: Martel & Bélanger, 1998-1999 Report, page 172.

Various elements tend to confirm this assumption. For instance, infant mortality,

at 5.5 per thousand, is very low in Canada. This rate is much lower than in the United

States, (7.5 per thousand). Demographers, like actuaries, are well aware that equivalent

gains in terms of age-related mortality will, the lower this age, translate into more

significant gains in terms of life expectancy. So, it would appear that the spectacular

gains in life expectancy seen in the past will be very difficult to repeat in the future.

Nonetheless, progress may be achieved in terms of infant mortality since Sweden (3.6 per

thousand) and Finland (3.9 per thousand) are ahead of Canada in this area.



As well, a review of the survivor curves taken from Statistics Canada mortality

tables shows increasing “rectangularization” of mortality, which suggests that it may be

difficult to go much beyond an average life of 85 years (Figure 14). In fact, all mortality

rates under 50 years of age are very low and difficult to compress, as would be suggested

from superimposing the 1991 and 1996 curves. Potential gains over death are most

significant after this age, even though they may seem limited given that they must be

achieved at the expense of chronic illnesses that have replaced infectious and parasitic

diseases as the primary cause of death during the epidemiological transition process.

Figure 14. 1921-1996: Survivor curves by and and sex

MenSurvivors



Source: Martel and Bélanger, 1998-1999 Report, page 172.

In 1997, nearly two-thirds of deaths were due to cardio-vascular diseases (37%)

or tumours and cancers (28%). Although, as Figure 15 indicates, over the past 20 years

important progress has been made in terms of death due to cardio-vascular diseases (a

reduction by nearly one-half in the standardized rate of mortality), progress in the fight

against cancer has been much less successful. Among men, after a period of growth until

1988, the rates have been falling and are now almost at the same level as 20 years ago

(200 per 100,000). Among women, the standardized rates of mortality from tumours or

cancer showed a lower increase but have been continuous until the second-to-last

available year, with the exception of the 1997 rate, which may be a matter of chance as

much as a matter of the onset of change. The rates increased from 165 per 100,000 to

177 per 100,000 over this period. In particular, the rate of respiratory tract malignant

tumours increased by 250% among women in the past 20 years, from 14 per 100,000 to

37 per 100,000. This increase is largely a result of an increase in smoking among women

since the 1950’s. Today, the prevalence of the use of cigarettes among young women is

not much different from that observed among young men. Other high-risk behaviours are

WomenSurvivors



increasing among women (alcohol consumption, stress). The adoption of such behaviour,

which represents a greater risk for women, could mean that the progressive decrease in

the difference in life expectancy between men and women may continue over the first

half of the XXI century.

Figure 15. Evolution in standardized mortality rates, by sex, for certain

reasons, Canada, 1976-1997

Sources: Statistics Canada, Health Statistics Division, Health and Vital Statistics Studies Section and
Demography Division, Demographic Estimates Section and Research and Analysis Section.

It would, therefore, appear to be rather difficult to establish, with any certainty,

the future level of life expectancy, but everything suggests that mortality rates will

continue to decrease and that the life expectancy of Canadians will continue its upward

trend over the next 50 years. Nevertheless, it is likely that mortality rates for women will

decrease less rapidly than those for men and that the narrowing of the gap between the

life expectancy of men and of women that started in the mid-1970s will continue. As

well, annual average gains in life expectancy at birth will be lower than in the middle of

the XX century and will not readily surpass those observed over the last decade of that

century.



Changes in international immigration

International immigration is distinct from the other components of demographic

growth in that governments can control the levels and, to a certain extent, the socio-

economic and demographic characteristics of immigrants. For these reasons, it is

sometimes considered to be one of the tools for demographic control. Every year, the

Department of Citizenship and Immigration announces projected immigration levels for

the coming year for each of the immigration policy streams (economic, family, refugee).

These levels are generally reached without any difficulty, given that the conditions in this

country are, in many ways, enviable when compared to the situation elsewhere. But

immigration cannot be the answer to all the demographic difficulties faced by a country.

From a demographic point of view, recent high immigration levels (Figure 16)

have occurred at a time when the ageing of the population is increasing the number of

deaths and where low fertility is decreasing the number of births, which translates into a

more rapid decrease in natural growth. Between 1991 and 1996, the Canadian population

grew by 1,840,000 individuals. More than half (51%) of this growth is attributable to the

international migration balance. This high level of immigration is in contrast to the past

in that it is taking place over a longer time span. Over the past 50 years, the history of

immigration in Canada has been characterized by a succession of peaks and valleys on

the figure showing the annual numbers of immigrants. While recent immigration is

significant in numerical terms, it is also important in terms of the rates. Immigration in

Canada is much higher than that observed elsewhere, even in the United States—known

as the land of welcome—where immigration levels are generally half of those in Canada.



Figure 16. Number of immigrants and immigration rate, Canada, 1944-
1998

Sources. Employment and Immigration Canada, Immigration Statistics and after 1980, Citizenship and

Immigration Canada, unpublished data.

Yet, current immigration rates, which are in the neighbourhood of 0.8%, are

rather low in comparison with rates observed since World War I (5%). Could

immigration levels go much higher than those observed during the 1990s? In order to

understand the numbers in question on the basis of rates that are, at first glance, rather

weak, one may arbitrarily select 1%. This is what is presented in Figure 17. This rate has

rarely been reached since World War II, the last time being in 1967. To reach an

immigration rate of 1%, Canada would now have to grant landed immigrant status to

more than 300,000 individuals, a level that has not been seen since 1913. In fact,

immigration should have been about 33% higher than it was over the past decade for this

1% level to be reached. Furthermore, as the population continues to grow, the number of

immigrants needed to reach this rate will also have to grow. A simple calculation based

on population forecasts shows that in order to maintain an immigration rate equal to 1%

of the population, over the next 15 years Canada would have to receive 5,150,000

individuals, which is much more than the number of immigrants received between 1900



and the beginning of World War I (2,900,000 individuals), the longest period of high

rates ever observed.

Figure 17. Actual number of immigrants and number of immigrants
associated with a 1% immigration scenario, Canada, 1945-2016

Sources. Employment and Immigration Canada, Immigration Statistics and after 1980, Citizenship and
Immigration Canada, unpublished data.

Conditions were quite different then: Canada was populating the Prairies. These

days, the large majority of immigrants settle in one of the three major metropolitan

census areas: Montreal (approximately 10% of the total), Vancouver (approximately

20%) and, especially, Toronto (approximately 40%). These proportions are not

influenced by variations in immigration, as reflected in Figures 18 and 19. Thus,

wondering whether Canada could increase its annual immigration level to 1% of its

population over a period of 15 years would be the same as asking whether Toronto could

receive more than 2,000,000 immigrants over the next 15 years. The population of

Toronto was estimated at 4,445,000 individuals on July 1, 1996. This would, therefore,

present a serious challenge in terms of integration of new immigrants, these immigrants

being more and more diversified, and would suppose strong sustained demographic and

economic growth over a relatively long period of time. It would, in the end, seem difficult



for Canada to maintain immigration levels at levels far higher than those observed since

1990 over a long period of time.

Figure 18. Number of immigrants received and proportion destined for
Ontario, Quebec and British Columbia, 1986-1998

Source: Citizenship and Immigration Canada, unpublished data.

Figure 19. Number of immigrants and proportion destined for the three main
CMAs in Canada, 1992-1998

Sources: Citizenship and Immigration Canada, unpublished data.



Conclusion

It is impossible to predict with certainty the demographic future of a population

over a period of a half-century, but for planning purposes, long-term projections remain a

useful exercise. Scenarios simulating the effect of variations in the various components of

demographic growth show the relative importance of changes in fertility, mortality and

international immigration for future changes in the dependency ratio for elderly persons.

An analysis of recent fertility trends and of the factors associated with the likelihood of

women giving birth to a second or third child do not allow us to foresee a significant

increase in fertility in Canada in the medium or even the long term. Also, life expectancy

should continue to increase, but at a less rapid pace than during the second half of the

XX century, particularly for women . Lastly, there is every indication that immigration

should remain at a level comparable to that observed over the past decade, but that it

could be difficult to increase it by much without major changes in the geographic

redistribution of new immigrants when they arrive in Canada.

One plausible long-term scenario could thus assume an average total fertility rate

of 1.55 children per woman, a life expectancy progressing more slowly than in the past

and reaching 82.0 years and 85.5 years for men and women respectively, and an average

of 225,000 immigrants per year. If this scenario were to occur, the Canadian population

would continue to increase over the next half-century, but at an increasingly slower pace

and with an increasingly stronger connection to net immigration (Figure 20). However,

fertility levels under the level required for the replacement of the parent generation and

the fact that the large Baby Boom generations are reaching ages at which the likelihood

of death is high can only lead to a strong reduction in the natural increase. In fact, starting

in the middle of the projected period the number of deaths would surpass that of births.



Figure 20. Components of the population, Canada excluding Quebec,
 1972-2050

Sources: Statistics Canada, Health Statistics Division, Health and Vital Statistics Studies Section and
Demography Division, Demographic Estimates Section and Research and Analysis Section.

In terms of the dependency ratio for the elderly population, such a scenario would

be much closer to the simulation in which mortality alone decreased (Figure 21). It

should be pointed out that, of the three simulations presented in Figure 1, this scenario

was the one that generated the highest dependency ratio. In addition, this assumption for

future mortality trends could be conservative, and more significant increases are still

possible. If life expectancy were to progress more rapidly, the pressure on the Canada

Pension Plan would be that much greater.



Figure 21. Dependency ratio of the population aged 65 years and older to the

population of working age (15-64), 4 scenarios, Canada excluding Quebec,

1951-2051

Sources: Statistics Canada, Demography Division, Demographic Estimates Section and Population
Projections Section, various scenarios.
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