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FOREWORD

Interest in human settlement systems and policies has been a central part of
urban-related work at the International Institute for Applied Systems Analysis
(ITASA) from the outset. From 1975 through 1978 this interest was manifested
in the work of the Migration and Settlement Task, which was formally concluded
in November 1978. Since then, attention has turned to dissemination of the
Task’s results and to the conclusion of its comparative study, which under the
leadership of Dr. Frans Willekens is focusing on a comparative quantitative
assessment of recent migration patterns and spatial population dynamics in all
of IIASA’s 17 National Member Organization countries.

The comparative analysis of national patterns of interregional migration
and spatial population growth is being carried out by an international network
of scholars who are using methodology and computer programs developed at
ITASA.

In this report, Professor Marc Termote of the Institut National de la
Recherche Scientifique du Québec analyzes regional demographic changes in
Canada. The investigation on a provincial basis leads him to draw attention to
some very important implications of recent demographic behavior in Canada
and to emphasize the need for a more conscious population distribution policy.

Reports summarizing previous work on migration and settlement at IIASA
are listed at the end of this report.

Andrei Rogers
Chairman

Human Settiements
and Services Area
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1 INTRODUCTION

Canada presents an interesting problem to the regional demographer in that the
population is spatially distributed as a thin, 7,000-km-long ribbon along the
border with the United States of America, with only half a dozen points of high
population density. The historical divide between the English- and French-
speaking communities (the latter concentrated in one province — Quebec) and
the two-tier method of government (federal and provincial) combine to make
the spatial distribution of the population an important factor in the economic
and political development of the country. Much of Canada’s recent history, and
much of its future, has been and will be determined by the relative demographic
weight of each province.

The purpose of this report is to analyze the role of fertility, mortality, and
spatial mobility in this interprovincial redistribution of population and the
interrelations between them (Section 2); to derive the long-term implications of
current demographic behavior (Section 3); and, finally, to discuss some policy
measures which, directly or indirectly, may have affected this redistribution
(Section 4).

The limitations of this purely demographic approach should be stressed.
The main aim of this report is to illustrate with Canadian data the usefulness
of the multiregional demographic model adopted and disseminated by the
Migration and Settlement Task at IIASA. It is not intended to provide a new
explanation of the demographic behavior of the Canadian population, nor to
forecast the interprovincial distribution of this population. Moreover, due to
space constraints, it is necessary to assume that the reader is familiar with the
above-mentioned model, and with the various measures derived from it.

Before proceeding to the results of our multiregional analysis, which will
be limited to the period 1966—1971, a short historical review seems in order.



Between 1951 and 1976, Canada’s population grew from 14 million to
23 million, an increase of almost two-thirds. This rather high (though recently
declining*) rate of growth was accompanied by a considerable redistribution
of the population among the ten provinces** (see Figure 1 for territorial delin-
eations), characterized mainly by a marked westward shift. Three provinces
benefited from this shift: the centrally located province of Ontario (which
increased its share of the total population from 33% in 1951 to 36% in 1976)
and the two western provinces, Alberta and British Columbia. The total share
of these two provinces increased from 15% to 19%, having been only 5% at
the beginning of the century (Table 1).

Simultaneously, each of the seven other provinces experienced a continu-
ous decline in its share: the total proportion of the population found in the four
eastern, so-called ‘‘Atlantic’ provinces (i.e., Newfoundland, Prince Edward
Island, Nova Scotia, and New Brunswick) decreased from 12% to 9% between
1951 and 1976 (it was 19% in 1901***) that of Quebec from 29% to 27%,
and the total share of Manitoba and Saskatchewan (which together with Alberta
constitute the so-called “‘Prairie” provinces) from 11% to 9%.

Summarizing the westward shift of the population since the beginning of
this century, we may conclude that the ‘““Atlantic” provinces lost half of their
share of the total population, mainly to the two most western provinces,
which had their share increased fourfold; the two central, and also most popu-
lous, provinces have contained an almost constant part of the total population
since 1911 (the total share of Ontario and Quebec was 63% in 1911 and the
same in 1976).

It should be noted that this important shift in the distribution of the pop-
ulation among provinces was not accompanied by any deconcentration. The
index of concentration (obtained by subtracting the observed percentage of the
population living in each province from the percentage expected in the case of
equal distribution, and summing the positive differences) was 43.6 in 1951 and
464 in 1976 (40.3 in 1921); redistribution has thus led toward greater concen-
tration (at least since the end of World War I).

The interprovincial redistribution of Canada’s population can be attrib-
uted mainly to differences in fertility, and migration. Historically, there have
undoubtedly been important mortality differentials. In 1931, the average
expectation of life of a Canadian male at birth was 60.0 years, but it was only
56.2 for males born in Quebec, compared with 63.5 for male births in the

*The yearly growth rate was 2.7% between 1951 and 1961, but only 1.4% between 1966 and 1976. It
should, however, be noted that the increase remained approximately constant in terms of absolute num-
bers: 3 million were added to the Canadian population over the 10 years 19661976, while a comparable
9.6 million were added over the preceding 35 years (1931—1966).

**[t should be emphasized that this study will be limited to analyzing population redistribution between
provinces. For the consideration of other spatial units, see, for instance, Stone (1969), where the urban—
rural dimension is included, and Simmons (1977, 1978), where interurban migration is analyzed.

***In order to ensure comparability, the share of Newfoundland, which joined the Canadian Confederation
in 1948, has been included in the 1901 figure.
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“Prairie” provinces. By 1951, Canadian males had increased their expectation
of life to 66.3,1i.e., by 6.3 years, with Quebec only 1.9 years below this average
(instead of 3.8 in 1931) and the “‘Prairie” provinces only 2.1 years above (com-
pared with 3.5 in 1931). After 1951, mortality differentials continued to
decrease, so that in 1971, Quebec, by gaining almost 4 years in life expec-
tancy (68.3), was only | year below the average (69.3), while, at the other
extreme, Saskatchewan was only 0.8 year above.

The difference between life expectancy for Canadian females and life
expectancy for Canadian males was only 2.1 years in 1931, but by 1951 the
difference had increased to 4.5 years and in 1971 it had reached 7.1 years.
In Quebec the difference in life expectancies was only 0.6 year in 1931, but by
1971 it was almost equal to the figure for Canada as a whole (7.0). Canadian
females at birth had an average expectation of life of 62.1 years in 1931, with
Quebec being 5.3 years below and the ‘“‘Prairies’ 3.4 years above this figure; in
1971, the Canadian average was 76.4, Quebec still lying at the lower end of the
scale, though now only 1.1 years below the average, and Saskatchewan, at the
other extreme, 1.2 years above. The reduction in mortality differentials between
provinces is thus as significant for females as for males.

Fertility differentials, however, have definitely played an important role
in the redistribution of Canada’s population. Even the gross reproduction rates
(defined as the sum of the age-specific rates, multiplied by five, the age interval)
measured in the 1970s are almost twice as high in one province as in another.
There was actually an increase in fertility differentials between 1951 and 1971:
in 1951 the highest rate was 2.2 (in New Brunswick) and the lowest 1.6 (in
British Columbia), the Canadian average being 1.8;in 1971, however, the high-
est rate was 1.7 (in Newfoundland) and the lowest 0.9 (in Quebec), with the
Canadian rate at 1.1.

In considering the role of fertility differentials with respect to population
redistribution, we have to take into account not only the differentials in the
level of these rates, but also the differences in the evolution of these rates.
Between 1961 and 1976, all provinces experienced a considerable decline in
fertility, so that in 1976 only one province (Newfoundland) had a fertility rate
markedly above the reproduction level, while in four provinces (Nova Scotia,
Quebec, Ontario, and British Columbia) the fertility rates were well below the
reproduction level.

However, there were considerable disparities in the rate of decline of pro-
vincial fertility rates. Quebec, which had the highest gross reproduction rate in
1931, had the lowest rate in 1971. The decrease in this rate was particularly
rapid. Starting at 2.0 in 1931, it was still at 1.9 in 1946 and remained constant
at the 1.9—2.0 level throughout the period 1946—1960. However, in the 10-year
period from 1961 to 1971, it decreased by half and in 1976 was well below
reproduction level. On the other hand, the gross reproduction rate in Ontario,
which in 1931 was the second lowest rate in Canada (1.3), was only slightly
smaller in 1971 (1.1).



Fertility differentials represented a brake to the westward shift of popula-
tion. All four Atlantic provinces had a gross reproduction rate significantly
higher than the Canadian average, while the corresponding figure for British
Columbia was much lower (and had been for decades). Among the three prov-
inces which benefited from population redistribution, only Alberta had an above-
average gross reproduction rate.

The shift of population toward the West was thus essentially due to migra-
tion, both international and interprovincial. The following historical analysis
of migration, therefore, will be more comprehensive than those given for mor-
tality and fertility differentials.

International migration has been an important source of demographic
growth, not only for Canada as a whole, but also for most of its provinces.
However, precise historical data are difficult to find. Some rough estimates
(Stone 1969, pp. 140—141) indicate that during the last decades of the 19th
century and until World War I, the provinces which proved most attractive to
international migrants were Manitoba and Saskatchewan, which together received
almost twice as many immigrants as Ontario or British Columbia. The period
1891—1911 corresponds to the peak of the western settlement. After the War,
Ontario emerged as the main pole of attraction, receiving about 40% of the
immigrants who entered Canada between 1921 and 1941. However, the Great
Depression substantially reduced the number of immigrants, which declined
from 750,000 in 1921-1931 to 190,000 in 19311941, a decrease of almost
75%. Immigration flourished again in the 1950s and 1960s, with a total inflow
of 2.6 million people between 1951 and 1971 (almost 20% of the total popula-
tion of Canada in 1951). More than half of these immigrants settled in Ontario.

Using rough estimates of emigration (Statistics Canada 1975, pp. 197--201),
one may obtain some indication of the contribution of international migration
to total demographic growth. For Canada as a whole, international migration
represented about one-quarter of the population growth between 1951 and 1971,
increasing to 30% at the end of this period. However, the percentage of migrants
entering and leaving each province was not necessarily proportional to that
province’s share of Canada’s population. For instance, between 1961 and 1971,
Ontario and British Columbia received a proportion of the inflow (53% and 13%,
respectively) which was significantly larger than their share of the total popula-
tion (35% and 10%, respectively), while the percentage emigrating from these
provinces corresponded more or less to this share. The net gain of these two
provinces represented about 90% of the total net gain of the country (75% for
Ontario, 15% for British Columbia). The other provinces were either losing pop-
ulation by international migration (as was the case for the Atlantic provinces),
or achieving a net percentage gain which was much smaller than their percentage
share of the total population. (Quebec’s net gain was only 8% of the total net
inflow, while its share of Canada’s population was 28%.)

The implication of this is, of course, that in our multiregional projection,
where international migration was excluded because of nonexistent or unreliable
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data, the percentage of the population attributed to Ontario and British Columbia
will be systematically underestimated, while that of all other provinces, and
particularly Quebec, will be overestimated.

The pattern of interprovincial migration is similar to that of international
migration. Since the beginning of the century, Ontario and British Columbia
have gained population at the expense of other provinces, just as they were the
main beneficiaries of international migration. Manitoba and Saskatchewan were
beneficiaries during the first two decades of this century, but started to lose
population to the rest of Canada during the period 19211931 since then, their
net interprovincial migration figures have been continuously negative. We have
seen that the same historical pattern is valid for the international migration
flows of these two provinces. The most western of the three Prairie provinces,
Alberta, benefited from the “go west’> movement for longer than Manitoba
and Saskatchewan: the figure representing net interprovincial migration became
negative only in the 1930s. Since the 1950s, Alberta has again been attracting
more interprovincial migrants than it has been losing, mainly due to its important
natural resources. The gain has been particularly marked since 1974, as a result
of the “energy crisis.”” The four Atlantic provinces, on the other hand, con-
sistently lost population through interprovincial migration until the beginning
of the 1970s. Finally, Quebec was able to maintain a rough balance between
out-migration and in-migration until the 1940s; since the end of the Second
World War, however, Quebec has been losing population through interprovincial
migration almost every year.

An analysis of the evolution of interprovincial migration over the last 25
years using census migration data is obviously not feasible, since these data are
available only for the periods 19561961, 1966—1971, and 1971—-1976. An
analysis of this type would, however, be meaningful, because it is important to
know whether the interprovincial migration pattern observed through the 1971
census data for the 1966—1971 period (which will be projected in our multi-
regional analysis) may be taken as representative of a longer period of time, or
whether it reflects an exceptional situation.

In order to throw some light on the evolution of interprovincial migration
over the period 19511976, we will use the yearly migration estimates obtained
by Statistics Canada (1975, 1977) from data on family allowance transfers.
These estimates are based on certain assumptions which are themselves liable
to criticism. Moreover, the estimates are not comparable to the migration data
obtained from the census because of the difficulties introduced by multiple
migrations, mortality, and emigration among interprovincial migrants, and be-
cause of under-enumeration. For the 1966—1971 period, the number of interpro-
vincial migrants estimated from the data on family allowance transfersis actually
twice as large as the number of interprovincial migrants enumerated by the cen-
sus. However, even if the level of the yearly rates of migration obtained in this
way is open to dispute, the evolution of these rates may be considered as a
correct representation of the real trend. Since the census data on migration
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used in our multiregional analysis cover a S-year period, we will only discuss
the evolution of migration rates over 5-year periods from 1951 to 1976.

The rates presented in Table 2 lead to some interesting results.

(a) Two provinces have continuously had an out-migration rate which is
lower than average. Quebec has the lowest rate (primarily because of linguistic
and cultural barriers), followed by Ontario (which has the strongest and most
advanced economy of all the provinces). Newfoundland (a large island in the
Atlantic far from any other province) has an out-migration rate close to the
average. Prince Edward Island has the highest rate, which is not surprising,
since this province is a small island close to Quebec, Nova Scotia, and New
Brunswick. The latter two provinces and the three Prairie provinces also have
high out-migration rates, almost twice as high as the Canadian average. These
provinces are all industrially underdeveloped, although Alberta has advanced
considerably since the 1960s. )

(b) There is a strong positive correlation between in-migration rates and
out-migration rates: the higher the out-migration rate of a province, the higher
its in-migration rate.

(c) Over the total period considered (1951—-1976), the province with the
highest (positive) net interprovincial migration rate was British Columbia, but
Ontario was the province that benefited the most from these migrations in
terms of numbers of people: its net gain represents more than half (53%) of
the total net gain received by all provinces. Alberta had a small (but recently
increasing) positive net migration. All other provinces have lost population
through interprovincial migration, the most unfavorable situation being that
of Saskatchewan (which takes 27% of the total net loss), followed by a group
comprising all four of the Atlantic provinces and Manitoba. Quebec’s net
migration rate was only slightly below zero, though its share in the total net
loss was considerable (22%).

(d) It is worthy of note that the 1966—1971 out-migration rates used in
our multiregional analysis are close to the 1951—1976 average rates, the dif-
ference only exceeding 10% in the case of Prince Edward Island, where, however,
the absolute number of migrants is small. Of course, because net migration
rates are much lower than out-migration rates, they are more sensitive to a par-
ticular situation. Thus, the net migration rates for 1966—1971 may be quite
different from those estimated for the whole 1951—-1976 period (see, for
instance, the figures for New Brunswick, Quebec, Saskatchewan, and British
Columbia).

(e) On the whole, it appears that for the eight provinces which have higher
than average out-migration rates (and which, except for Alberta and British
Columbia, also have a negative net migration), there has been a slow decrease in
both the out-migration and the net migration rates (Quebec, Manitoba, and
Saskatchewan being exceptions to the latter). Thus, in the period 1971-1976,
some of these previously permanent losers have become winners in the popula-
tion stakes: this is the case for three of the four Atlantic provinces. Yearly data
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show that, since 1974, even Newfoundland and Saskatchewan have become
winners. The main victim of this reversal in migration trends is Ontario, which,
after having been the main beneficiary of interprovincial migration for half a
century, is now a province of net out-migration. There are some indications
that this reversal, which actually started in the mid-sixties, could mark the
beginning of a new trend, possibly toward a more balanced pattern of inter-
provincial migration flows (Termote and Fréchette 1979).

2 PATTERNS OF SPATIAL POPULATION GROWTH: 1966—-1971

The main purpose of this section is to describe the most important demographic
characteristics of the period 1966—1971. Before that, however, a short critical
discussion of the data used is in order, the basic data themselves being presented
in Appendix A.

2.1 Discussion of the Data

2.1.1 REGIONAL DISAGGREGATION

As mentioned previously, the spatial units used in this multiregional population
analysis of Canada are the ten provinces (see Figure 1). The Yukon and Northwest
Territories were left out, as data for these regions are either nonexistent or highly
unreliable. However, the impact of this exclusion should be negligible since
together these two regions contain only 0.3% of the total population of Canada.

The urban—rural dimension was also excluded from our analysis, mainly
due to lack of data (particularly as far as fertility is concerned) but also because
we wanted to keep the number of figures to be analyzed at a manageable level.
With the two sexes, eighteen age groups, ten regions, and four demographic
variables (population, births, deaths, and interregional migration flows by origin
and destination), we already have 4680 basic ‘‘input” figures, from which tens
of thousands of “‘output” numbers are generated.

Data constraints (mainly with regard to emigration) also prevented us
from considering international migration, but in this case there is another, more
basic reason for not introducing this component of demographic growth. The
main purpose of our study is to analyze the observed demographic behavior of
the Canadian population, i.e., the population residing on Canadian territory,
and not to forecast the number of future residents in each of the regions. Of
course, emigration is part of the behavior of the population presently residing
on the territory covered by the study, so by not considering this phenomenon
we do not actually analyze fully the demographic behavior of the Canadian
population. The loss in coverage is, however, relatively small, since only about
60,000 Canadian residents are estimated to emigrate each year; this is almost
seven times less than the annual number of interprovincial migrants, and repre-
sents only 0.3% of the total population.
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2.1.2 CHOICE OF THE PERIOD

Only the census is able to provide reliable data on the age structure of migrants.
A specific question on migration was introduced in the census questionnaire for
the first time in 1941. The 1951 census had no question on migration, but
detailed data relating to the 1956—1961 period were collected in the 1961 cen-
sus. The 20% sample comprised persons aged 5 years and over in 1961 and
residing in private households (including one-person households). The sample
was increased to 30% in the 1971 census, and all households (private and public)
were considered: the head of each household was asked where he lived 5 years
earlier (on June 1, 1966). The 1976 census also contained a question on the place
of residence 5 years earlier, but the results were not available while this report
was being prepared. Because the 1971 census was the most recent one for which
all necessary data had been published, the choice was clear: our multiregional
population analysis will refer to the demographic conditions observed during
the 5-year period from June 1, 1966 to May 31, 1971.

2.1.3 BIRTHS

Data on the number of births, categorized by the sex of the child and by the
age of the mother (S-year age groups), are available (Statistics Canada, pub-
lished yearly) for each province for each civil year (from January 1 to December
31). In order to translate these data into census years, we had to use monthly
data for 1966 and 1971. The monthly data, however, are not disaggregated by
age of mother, and by sex of child, so that we had to apply the distributions
observed for the whole year 1966 to the total number of births registered
from June to December 1966; the same was done to disaggregate the data for
the sub-period January—May 1971. This may of course introduce some errors,
but it seems acceptable to assume that the impact of these disaggregation errors
will be negligible. Since they refer only to short sub-periods, we may suppose
that any errors will be diluted when the data for the sub-periods are added to
the “correct” data observed for 1967—1970.

A more important problem results from the fact that the data for
Newfoundland are not disaggregated by the age of the mother. As Newfoundland
has the highest gross reproduction rate of all the provinces, we estimated the
number of births to mothers in different age groups by adopting the age-
specific fertility rates observed for Prince Edward Island, which has the second
largest gross reproduction rate and which is also an island in the Atlantic.
The difference between the total number of births so estimated and the total
number of births observed was then distributed over the 5-year age groups of
the mother in the same relative proportions as the earlier estimate. By trans-
ferring the structure of age-specific fertility rates from one province to another,
we may of course introduce some errors. It is, however, highly probable that
these errors will be small. Indeed, it has been found that *. . . even under greatly
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differing conditions of fertility, the relative levels of age-specific rates for women
in the age group from 15—19 to 40—44 are not very different.” (United Nations
1957). Lavoie (1978) has recently provided a more complete proof of the accept-
ability of our estimates. Using hospital data on the number of childbirths by
age of mother (childbirths in hospitals representing 99.3% of the total number
of births in 1966—1971), Lavoie obtained the following fertility rates (%) for
each of the 5-year age groups (starting with the 15—19-year-old group): 4.0,
11.4,10.4,7.4,4.5, and 1.9. As may be verified by referring to Table 4 (Section
2.2.2), these rates are quite close to our own estimates, except in the case of
the 15—19 age group, for which however only a small number of births are
involved. We may thus be confident that the estimated disaggregation by age
of mother of the total number of births observed in Newfoundland will be
acceptable.*

2.14 DEATHS

Data on the number of deaths categorized by sex and age are available for each
province. It was therefore only necessary to convert the data from civil years to
census years. The procedure used to solve this problem was similar to that
adopted for the data on births.

2.15 MIGRATION

Only interprovincial migration is considered here. It is widely accepted that
migration data derived from a census question on the place of residence 5
years ago’’ are subject to a number of limitations. These limitations are related
to under-enumeration,** multiple migration,* * * return migration,T emigration,

*Note that Statistics Canada (1975), in projecting the population over the 1971-2001 period, chose
to apply to Newfoundland the age-specific fertility rates observed in Nova Scotia, modified by a ratio
equal to 1.35, representing the excess fertility of Newfoundland. The choice of Nova Scotia was justified
by the fact that the 1.35 ratio between the total number of actual births in Newfoundland and the total
number of births estimated using Nova Scotia fertility rates was mote or less constant over the 1961—
1971 period. Such a constant ratio is an important criterion when fertility forecasts have to be made (this
was the case for Statistics Canada) but is not relevant for us, as we consider only the characteristics of a
single period. As a check, we compared Newfoundland’s gross reproduction rate as obtained by Statistics
Canada (1975) with the result obtained here: our figure is 1.90, while Statistics Canada gave 1.85.

**The rate of population under-enumeration is usually larger at the ages of high mobility. This is also
the case for the 1971 Canadian census: the rate has been estimated by Statistics Canada to be 1.9%
averaged over all ages, but 2.6% for the 15—19 age group, 4.5% for the 2024 age group, and 2.5% for the
25-39 age group. For interprovincial migrants, the national rate of under-enumeration has been estimated
to be 1.1% for the 5—14 age group, 11.3% for the 15—19 age group, 10.5% for the 2024 age group, 4.8%
for the 25-29 age group, 3.5% for the 30—64 age group, and 7.2% for the group aged 65 years and over,
the average rate of under-enumeration being 5.0%.

***A comparison between the yearly data on interprovincial migration as estimated from declarations
of family allowance transfers, and the 1971 census data on the number of interprovincial migrants between
1966 and 1971, shows that, on the average, each of these “‘census migrants” had made about two inter-
provincial migrations during this S-year period.
1The 1971 census showed that return migrants (i.e., those who had the same municipality of residence
in 1971 as in 1966, but had made at least two migrations between 1966 and 1971) represented 13.4% of
the total number of intermunicipal migrants. Using a 10% sample of workers insured against unemploy-
ment, Vanderkamp (1973) has estimated that return migrants represented 28.8% of all interprovincial
migrants in 1966—1967, and 22.1% in 1967-1968.
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and mortality among migrants. It should, however, be noted that when census
data on migration are used for population projections, as is the case in our
multiregional analysis, only the error due to under-enumeration has to be
considered. (This is because we project the number of migrants who survive in
the country, and not the number of migrations.) However, we did not correct
for this factor because only the national rate of under-enumeration of inter-
provincial migration is known by age group. Application of this national rate
would introduce some bias, because there seem to be important differences in
the rate of under-enumeration among the various provinces.

It was necessary to solve certain problems in order to convert the census
data on migration into a form more suitable for our analysis. Most of these
problems relate to the age of the migrant.

(a) Migrants aged 0—4 years at the end of the census period are not enu-
merated, since they were not alive on June 1, 1966 and therefore had no place
of residence at the time! In order to obtain migration data for this age group,
it was necessary to rely on the results of the question on the place of birth:
those residing in 1971 in a province other than that in which they were born
are by definition migrants. Data obtained in this way are not strictly comparable
to data obtained directly from the census question on migration, because rates
of under-enumeration may differ from one question to another, but it is likely
that the differences are small.

Other ways in which migration estimates for the 0—4 age group could
have been obtained are (i) assign to the children aged 0—4 the mobility status
observed for the head of the family (or household in the case of non-family
members); or (ii) apply the appropriate fertility rates to the observed number
of female migrants (assuming no fertility differentials between female migrants
and female non-migrants). The advantage of these last two methods is that
the number of projected migrants in the 0—4 age group is always in agreement
with the number of mothers or household heads who are expected to move.
The disadvantage, however, is that it is necessary to assume that all these children
were born before the migration of the mother or household head.

(b) Migrants aged 5—14 years at the end of the census period were not
required to fill in the census questionnaire, and therefore the question on migra-
tion remained unanswered. Statistics Canada therefore assigned to the popula-
tion in this age group the mobility status of the head of the family (for the
family members) or of the household (for non-family members). The procedure
seems acceptable, but again, as in the case of the number of migrants aged 0—4
years, the data are not strictly comparable with those obtained directly from
answering the census question on migration.

(c) Only the total number of migrants aged 65 years and over at the time
of the census was tabulated by Statistics Canada (1976). For the purpose of
our multiregional demographic analysis, however, it was more meaningful to
disaggregate the data for this population by age. The disaggregation procedure
adopted was suggested and realized by Dimiter Philipov, of the International
Institute for Applied Systems Analysis (IIASA). The technique is based on a
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linear extrapolation within the group aged 65 years and over, using the following
rule: if x represents the total number of migrants aged 65 years and over, then
the number of migrants aged 65—69 years is estimated to be equal to 5x/15;
the number in the 70—74 age group is equal to 4x/15; the number in the 75—
79 age group is equal to 3x/15; the number in the 80—84 age group is equal to
2x/15; and the number aged 85 years and over is equal to x/15. (The denomi-
nator is of course obtained by summing the weights given to each age group.)

This procedure is clearly rather arbitrary, but probably no more so than
any other procedure which could have been adopted. In this particular case,
it seems to lead to a slight overestimation of migration for the oldest age group,
and a slight underestimation of migration for the group aged 65—69 years.
However, the number of migrants aged 65 years and over is so small that the
impact of the estimation error is not significant.

(d) Migrants whose previous place of residence is unknown are quite
numerous: in the 1971 census, 279,300 persons (7.1% of the total number of
intermunicipal migrants aged 5 years and over) reported that they had moved
between 1966 and 1971, but did not indicate their 1966 place of residence.
Some of these migrants did, however, report their previous province of residence,
leaving only the municipality unknown. It was therefore necessary to distribute
only the migrants whose previous province of residence was not known; migrants
were assigned to each province in proportion to the known interprovincial
migration flows.*

(e) Random rounding was applied to all 1971 census data, and therefore
the number of migrants obtained by summing over all age groups does not
correspond to the total number of migrants tabulated directly; the difference
between the figures has been redistributed among the age groups in the same
proportions as the original disaggregated data.

2.1.6 POPULATION

The data on population were taken from the 1966 and 1971 censuses. The
figures for each of the ten provinceshad been categorized into 5-year age groups,
and were averaged in order to obtain the necessary estimates of the population
at mid-period.

2.2 Patterns of Regional Growth: 1966—1971

This section describes the pattern of each of the various components of multi-
regional demographic growth, and the resultant age and sex structure of the

*This is one of the three factors which explain why the total number of interprovincial migrants (980,160)
used in our analysis differs from the figure published in the 1971 census (Statistics Canada 1974). Ac-
cording to this publication, the total number of interprovincial migrants aged S years and over was 851,495,
To this figure we added 52,600 migrants whose province of origin had not been declared, and 85,160
migrants aged between 0 and 4 years; by subtracting the 9,095 migrants who had left either the Yukon or
Northwest Territories (which are excluded from our study), we obtained a total number of interprovincial
migrants equal to 980,160.
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population. Firstly, the relative importance of each component of growth will
be investigated.

221 RELATIVE IMPORTANCE OF COMPONENTS OF REGIONAL GROWTH

Table 3 presents the total increase in population for each province between
1966 and 1971, and its decomposition into three components: natural growth
(difference between number of births and number of deaths), net interprovin-
cial migration (difference between number of in-migrants and number of out-
migrants), and net international migration (difference between number of
immigrants and number of emigrants). These data suggest the following points:

(a) Two-thirds of Canada’s increase in population between 1966 and 1971
was due to natural growth. Half of Canada’s demographic growth was concen-
trated in Ontario, which contained only 35% of the total population in 1966.
British Columbia and Alberta, which in 1966 contained respectively 9% and 7%
of Canada’s total population, took respectively 20% and 11% of the total in-
crease, while Quebec, with a 1966 share in the total population of 29%, received
only 16% of the increase.

(b) The relative contribution of each component of growth differed con-
siderably among provinces. Natural growth was the major component tending
to increase the population of the Atlantic provinces, representing in some
cases (New Brunswick and Newfoundland) almost twice the total population
increase. Much the same is true of Manitoba and Saskatchewan, though inter-
national migration also played a significant role in the growth of Manitoba’s
population. Ontario, Alberta, and British Columbia benefited from all three
sources of demographic growth to differing extents. Migration (particularly
interprovincial migration) was the predominant source in British Columbia, where
natural growth represented only 28% of the total, while it was only secondary
in Alberta, the contribution of migration being only 36% in 1966—1971. (How-
ever, since the oil crisis of 1973—1974, migration to Alberta has increased
dramatically.) Half of Ontario’s growth can be attributed to migration, especially
international migration. Quebec’s population increase was due mainly to natural
growth, with a gain from international migration partially compensating for a
considerable loss (in absolute terms) due to interprovincial migration.

(¢) About 70% of Canada’s natural growth was concentrated in three
provinces: Ontario (34%), Quebec (27%), and Alberta (10%). But two-thirds
of Canada’s growth due to international migration took place in Ontario, and
18% in British Columbia, the eight other provinces having to share the remaining
15%. Interprovincial migration showed the same pattern: Ontario and British
Columbia received 87% of the total gain through interprovincial migration, but
in this case British Columbia was the main beneficiary, receiving 60% of the
total interprovincial gains. On the negative side, the two main “losers” from inter-
provincial migration between 1966 and 1971 were Quebec and Saskatchewan,
each of which suffered one-third of the total interprovincial losses.
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TABLE 3 Components of multiregional demographic growth, 1966—1971.

Province or Total increase ~ Natural Net interprovin-  Net international
territory in population?  growth? cial migration® migration?
Newfoundland 28,708 49,096 -17,589 -2,799
Prince Edward Island 3,106 5211 -1,139 —966
Nova Scotia 32921 37411 —-8,790 4,300
New Brunswick 17,769 35,233 —8,764 -8,700
Quebec 246919 288,727 -78,404 36,596
Ontario 742,236 373,072 60,757 308,407
Manitoba 25,181 49,259 —34,535 10,457
Saskatchewan -29,102 50,868 =79,309 —661
Alberta 164,671 105,295 26,423 32,953
British Columbia 310947 88,494 138,215 84,238
Yukon and Northwest

Territories 10,075 6,500 3,135 440
Canada 1,553,431 1,089,166 - 464,265

?Data from 1966 and 1971 censuses, Statistics Canada (1973a,b, 1974, 1976). Total increase is the differ-
ence between the total population enumerated at the 1971 census and total population enumerated at the
£966 census.

Vital Statistics, Statistics Canada (published yearly).
;197 1 census, Statistics Canada (1973b).

Obtained as a residual, by subtracting the sum of the increase due to natural growth and net interpro-
vincial migration from the total increase in population.

As mentioned earlier, international migration is not included in our multi-
regional analysis. However, given its considerable share in the total growth of
some provinces, and the very uneven interprovincial distribution of the gains
from international migration, one may expect that international migration has
a significant effect on population redistribution. The impact of international
migration on the interprovincial redistribution of the Canadian population is
considered in Section 4.

222 REGIONAL FERTILITY DIFFERENTIALS

It is not surprising that a large country with considerable socioeconomic regional
disparities should display corresponding differences in fertility. Table 4 presents
the age-specific fertility rates observed for each province in 1966—1971, as
well as the resulting gross reproduction rate, crude birth rate, and mean age of
fertility. (The contributions made by the age groups 10—14 years and 45—49
years were considered negligible and are therefore not included in the table).

Quebec had the lowest gross reproduction rate, and the lowest fertility
rates for the three youngest age groups. (The decrease in fertility in Quebec was
particularly rapid and quite recent.) It also had the lowest crude birth rate and
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the highest mean age of fertility, and is the only province where the 25—29
fertility rate was significantly higher than the 20—-24 rate (though it was still
the lowest of all 25—29 provincial rates). These figures imply that if the 1966—
1971 rates were to prevail in Quebec, the population would remain just above
replacement level. However, Quebec’s fertility rates have continued to decline
during the 1970s, so that the population is actually below replacement level:
in 1976, the gross reproduction rate was 0.8. The only other province which
had a fertility level significantly below average is British Columbia, though
the younger age groups were an exception; this could be partially due to im-
migration. Ontario had a fertility regime which is about the average. Manitoba
and the Atlantic province of Nova Scotia had almost the same fertility level,
slightly above average, while the other three Atlantic provinces and Saskatchewan
all had relatively high rates. The highest rates were found in Newfoundland,
which in 19661971 had a gross reproduction rate of 1.9 and a crude birth
rate of 2.6%.

In order to illustrate the importance of the fertility differentials among
provinces, Figure 2 shows the age-specific fertility rates of the two extreme
cases (Quebec and Newfoundland) compared to the Canadian average.

The comparison between the observed mean age of the mothers and the
mean age from the fertility schedule (which eliminates the effect of age struc-
ture) does not introduce any new information, the difference between the
measures being small; only in the four Atlantic provinces was this difference
more than 1 year, being largest in Newfoundland, which also had the lowest
mean age of population (26 .4 years).

223 REGIONAL MORTALITY DIFFERENTIALS

It is not necessary to present the observed death rates for each age group, as
mortality differences among provinces are significant only at the extremes of
age. Table 5 therefore shows the death rates for only the 0—4 and 60—64 age
groups, subcategorized by sex, as well as the gross death rate (sum of the age-
specific death rates multiplied by the age interval), the crude death rate, and
the expectation of life at birth.

Infant mortality was still quite high in Canada (4.5 deaths per thousand
children aged 0—4 years), and the differences among provinces were quite sig-
nificant: the highest rate for both sexes (in Newfoundland) is 44% higher than
the lowest rate (in Ontario), the range going from 4.5 per thousand to 6.5 per
thousand for males and from 3.5 per thousand to 5.0 per thousand for females.

On the whole, the provinces with low infant mortality rates also had
high death rates in the older age groups (e.g., the rate for the 60--64 age group).
This is, of course, not unexpected: in regions with high infant mortality rates,
only the fittest survive through childhood to benefit from the more healthy,
less industrialized environment often correlated with high infant mortality.
The highest death rate for the 60—64 age group was found in Quebec, which



1104

Newfoundland

100

Fertility rate (*/s0)

1 T
30 35 40 45 50
Age group

FIGURE 2 Age-specific fertility rates (%o) in Quebec, Newfoundland, and Canada, 1966—
1971.
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TABLE 5 Provincial mortality differentials?, 1966—1971. Data are given for
males (M) and females (F) separately.

Death rate  Death rate Crude

04 years 60—-64 years death rate

(per (per Gross (per Life

thousand) thousand) death rate thousand) expectancy
Province M F M F M F M F M F

Newfoundland 6.5 5.0 21.1 118 28 2.1 7.2 5.1 695 753
Prince Edward

Island 6.2 4.1 22.8 101 2.7 1.8 106 7.8 69.1 76.5
Nova Scotia 5.1 39 239 124 2.8 20 959 173 68.6 75.7
New Brunswick 5.2 42 225 116 28 20 9.0 6.6 69.1 758

Quebec 50 4.1 258 128 30 22 78 56 684 750
Ontario 45 35 24.7 116 29 2.0 87 65 693 764
Manitoba 54 40 200 104 26 19 95 66 701 768
Saskatchewan 59 4.6 17.5 9.1 25 1.7 96 6.1 708 775
Alberta 49 39 19.1 9.7 25 1.8 78 50 707 772

British Columbia 50 39 216 106 27 18 98 6.7 697 768

Canada 50 39 234 115 28 20 86 6.1 693 76.1

@Calculation of rates and life expectancy is based on data published by Statistics Canada, Vital Statistics
(published yearly), and refers to a yearly average reflecting the whole 1966—1971 period (not to the
arithmetic mean of the yearly figures). All rates are obtained by dividing one-fifth of the number of
deaths observed between 1966 and 1971 by the arithmetic mean of the relevant 1966 and 1971 popula-
tion. The gross rate is equal to the sum of the age-specific rates, multiplied by five (the width of the age
interval). Because of the assumption of linearity within the 5-year age groups and within the 1966—-1971
period, these rates and expectancies are not strictly comparable to those published by Statistics Canada.

also had one of the lowest infant mortality rates. The Quebec mortality figures
for males and females in this age group were 25.8 and 12.8 per thousand,
respectively, i.e., more than 40% higher than the lowest rates (observed in
Saskatchewan).

It is striking that the four Atlantic provinces, and Quebec, all had infant
mortality rates which are higher, and life expectancies which are lower, than
the Canadian average. The exact opposite was the case for the five provinces
west of Quebec, with the exception of infant mortality in Manitoba and
Saskatchewan. This was true for males as well as for females.

Looking at the gross death rate, the main conclusion is that the three
Prairie provinces had the most ‘““favorable” mortality conditions {their gross
rates were all significantly below average), while Quebec had the “worst”
mortality regime. All other provinces were about average.

Because of differences in the age structure in different regions, it is of
course not very meaningful to compare crude death rates among provinces.
However, a comparison of crude death rates with crude birth rates may prove



21

interesting. Newfoundland, Alberta, and Quebec, the three provinces with the
youngest age structure (Section 2.2.5) naturally had the lowest crude death
rates, but the crude birth rates in Newfoundland and Alberta were the highest
in the country, while Quebec’s was the lowest.

Unlike the crude death rates, the mean ages from the mortality schedules
may be compared between provinces, as the effect of age structure on the mor-
tality level has been eliminated. A comparison of the observed mean age at
death and the mean age from the mortality schedule, as shown in Table 6, pro-
vides an estimate of the importance of the age structure of the population.

These results show that if the age structure of the population is taken into
account, there were no significant differences in mortality between the regions:
for males, the mean age from the mortality schedule lay in the range 77.2 to
77.6 years, and for females in the range 78.8 to 79.3 years. The range of the
mean age at death was much larger, going from 57.9 (Newfoundland) to 65.1
years (Saskatchewan) for males and from 61.5 (Newfoundland) to 69.8 years
(Prince Edward Island) for females. For both sexes, the difference between the
two measures was largest for Newfoundland and Quebec, reflecting the younger
age structure in these provinces. This is a result of the high fertility rates pre-
vailing in the recent past.

Finally, despite all these interprovincial differences in infant and old-age
mortality, the number of years a baby born in 1966—1971 may have expected
to live shows little variation between provinces. The expectation of life lay
between 68.4 and 70.8 years for males, and between 75.0 and 77.5 years for
females, the lowest life expectancy being observed in Quebec and the highest
in Saskatchewan.

224 REGIONAL MIGRATION DIFFERENTIALS

It is obviously impossible to analyze every migration rate, disaggregated by age
and sex, for each origin—destination pair (the data are presented in Appendix
B). Since the age and sex structure of these rates were similar for all flows,
we will analyze only the total (i.e., for all ages and sexes) migration rates between
provinces. We will, however, also present the mean age for each migration flow
and discuss the age and sex structure of the migrants for all flows. (In Section 3
we introduce a disaggregation by age and sex when constructing the multi-
regional life tables.)

Table 7 shows that provinces could be classified into three groups on the
basis of their interprovincial out-migration rates.

(a) Three provinces had a low rate of total out-migration: Ontario, British
Columbia, and Quebec. Ontario and British Columbia were also the main bene-
ficiaries of interprovincial migration (see Table 3), while Quebec was one of the
main losers from interprovincial migration. The low out-migration rates of
Ontario and British Columbia were mainly due to their favorable economic situa-
tion (British Columbia’s peripheral location may also have played a role).
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TABLE 6 Mean ages of males and females at death in each of the Canadian
provinces, 1966—-1971.

Mean age at death?

Calculated from mor-

Observed tality schedule

Province M F M F

Newfoundland 579 61.5 77.6 793
Prince Edward Island 64.5 69.8 772 788
Nova Scotia 634 684 77.2 79.1
New Brunswick 624 66.9 774 79.1
Quebec 599 64.2 77.5 79.2
Ontario 63.2 68.0 77.6 79.3
Manitoba 64.6 679 77.5 79.1
Saskatchewan 65.1 66.6 77.4 789
Alberta 62.2 64.0 77.6 79.1
British Columbia 649 68.0 773 78.9
Canada 62.5 66.6 77.4 79.1

93ee footnotes to Table 4,

Though Quebec was in a relatively poor economic condition, the main reason
for the low rate of out-migration is probably cultural heterogeneity. The fact
that 80% of the population of Quebec is French-speaking and that there are
only small French-speaking minorities in the other provinces constitutes a
formidable cultural barrier which is difficult to overcome. Qut-migration
from Quebec was composed largely of the English-speaking population, which
had an out-migration rate about 13 times larger than that observed for the
French-speaking population: if English-speaking out-migrants were excluded,
Quebec’s out-migration rate would have been three times smaller than it actually
was! (The English-speaking population of Quebec had a yearly interprovincial
out-migration rate of 2.7%, compared with the corresponding figure for the
French-speaking population of 0.2%, and an out-migration rate of 0.6% for the
total population of Quebec.) Quebec’s only relatively large out-migration flow
was directed toward Ontario, this being partly the reflection of an urban growth
phenomenon. (Canada’s capital city, Ottawa, is located on the Ontario side of
the border between Ontario and Quebec.) All provinces east of Ontario had
their highest out-migration flows directed toward this province, and all prov-
inces west of Ontario had their second highest out-migration flow into Ontario.
Since it is centrally located and economically dominant, this province was able
to attract large numbers of migrants from all over Canada. Of the migrants who
left the other nine provinces, 37% went to Ontario.
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(b) Four provinces had middle-range out-migration rates: Newfoundland,
Nova Scotia, New Brunswick, and Alberta. The three Atlantic provinces were
also provinces of net out-migration, while the Prairie province of Alberta
gained population from interprovincial migration. The relatively low rate of
out-migration from Newfoundland may at first sight appear surprising because,
from the economic point of view, the island was a depressed area with a very
high unemployment rate. This low level of migration may be explained by the
location of the province in the Atlantic Ocean, far from the main economic
centers of Canada. In such a case, once the decision to move has been made,
distance is not a major factor in the choice of destination; thus it is not sur-
prising to find that almost two-thirds of Newfoundland’s out-migrants went
to Ontario, 3,000 kilometers away. Ontario was also the destination of more
than half of the migrants from Nova Scotia and New Brunswick, and attracted
a sizable number of out-migrants from Alberta [though the majority of Alberta’s
out-migrants (60%) actually went to British Columbia] .

(c) Three provinces had relatively high out-migration rates: Prince Edward
Island, Manitoba, and Saskatchewan. All of these had a level of economic
development which was well below average, and are located so as to encourage
potential out-migrants to leave: Prince Edward Island is a tiny island with an
economy based on fishing and agriculture, located close to Nova Scotia, New
Brunswick, and Quebec; Manitoba and Saskatchewan are both agricultural
regions located between Canada’s two main poles of economic growth, Ontario
and Alberta—British Columbia.

The ‘““‘crude” out-migration rates given in Table 7 are obtained by dividing
the total number of out-migrants by the total population, in the same way as
the “crude’ birth rate is obtained by dividing the total number of births by
the total population. It is also possible to calculate “‘gross” migration rates by
summing the age-specific migration rates, and multiplying this sum by five
(the width of the age-groups) to obtain what has been called the “gross migra-
production rate” (GMR), a measure analogous to the gross reproduction rate
(GRR) used in Section 2.2.2. Table 8 presents the gross migraproduction rates
for each migration flow and for the total out-migration of each province
between the years 1966 and 1971.

It is clear that Ontario occupied a dominant position in the interprovincial
migration pattern: its GMR to each province of destination was always much
lower than that of the corresponding counter-flow. The reverse was true for
Prince Edward Island, Saskatchewan, and Manitoba. These GMRs demonstrate
the high geographical mobility of the Canadian population over the considerable
distances separating the provinces. It is interesting to note that the lowest GMR
in Canada — 0.48 for Ontario — was larger than the highest GMR in Bulgaria,
even though the interregional distances in Canada are very much larger (Philipov
1978).
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The results of Table 8 also show that it is possible to achieve a relatively
large flow of migrants between non-adjacent provinces (e.g., the number of
expected migrations from the Atlantic Provinces to Ontario, British Columbia,
and Alberta). This could mean that once the decision has been made to move
over a large distance (and in Canada, distances between provinces are in most
cases very large . . .), the distance itself becomes less important: the marginal
cost of moving a few hundred kilometers more becomes negligible. The em-
pirical results of many migration models have shown that economic factors
become dominant when long-distance migration is considered. In the Canadian
case, however, linguistic and cultural factors also play a role: migrants from
the Atlantic provinces tended to bypass Quebec for these reasons. Nova Scotia
was expected to send more migrants 6,000 kilometers to British Columbia
than to Quebec, a distance of “only” 1,200 kilometers.*

The mean age of the migrants for each origin—destination pair is considered
in Table 9. It reveals that there were wide disparities among provinces, for total
migration as well as for the destination-specific out-migration flows. Because of
the age selectivity inherent in migration, and the significant differences in the
age structure of the provinces (Section 2.2.5), it is not surprising to find that
there was a considerable difference between the mean age of the migrants and
the mean age calculated using the mobility schedule. The difference between
these two measures is about 10 years, the mean age of all interprovincial mi-
grants being 24 years, and the mean age from the schedule being 34 years.

The lowest mean ages calculated from the schedule are those of the out-
migrants from the four Atlantic provinces (about 30 years), while the highest
are those of migrants from Quebec (37) and Alberta (38). It is interesting to
note that on the matrix of Table 9, the highest mean ages are generally close to
the diagonal: the mean age of migration seems to be higher for short distances
than for long distances. There is, however, one main exception to this apparent
rule: British Columbia received among the oldest migrants from every province
of origin. All regions west of the Atlantic provinces seemed to send their
“oldest” migrants to the west coast; this could be related to retirement.

Finally, Figure 3 shows the age structure of all the interprovincial migrants.
No distinction was made between the sexes, because the rates for females were
close to those for males. It was found that females had slightly higher migration
rates than males in the 20—24 and 55+ age groups (this could be explained by
marriage and widowhood, respectively). In all other age groups, females had
slightly lower rates than males.

Figure 3 also shows the age structure of the interprovincial migrants
between 1956 and 1961, and the age-specific migration rates for various regional
levels. (This data is only available for the period 1956-1961.) The graph can
be examined for any correlation between the age structure of migrants and the

*The impact of the linguistic barrier seems to be increasing. A recent econometric analysis has shown that
this effect was larger in 1971—-1976 than in 19611966 and 1966—1971, and was more important than
physical distance (Termote and Fréchette 1979, pp. 151-152).
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FIGURE 3 Age-specific migration rates (%) at various regional levels. The 1956-1961
rates were calculated from data presented by George (1970), Table 7.8, p. 160. The 1966—
1971 rates were computed from a special tabulation made by Statistics Canada.
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distance travelled. The age profile is quite similar at various regional levels, for
both long- and short-distance migration, and did not change much between
1956—1961 and 1966—1971. However, there are two differences which seem
worthy of mention. Firstly, the increase in the migration rate observed between
the 15—19 age group and the 20—24 age group was proportionately larger for
interprovincial migrants than for intramunicipal migrants. The rate for short-
distance (intramunicipal) migration continued to increase in the next age group,
while it remained stable for the case of long-distance migration. The second
difference is that between 1956—1961 and 1966—1971 there seems to have
been an increase in the propensity for migration over long distances in the age
groups of high mobility (20—29 years), and also among the older age groups
(45 years and over).

2.25 REGIONAL DIFFERENCES IN THE AGE-SEX STRUCTURE

The long-run evolution of fertility, mortality, and migration, briefly described
in Section 1, and the recent trends in these demographic determinants, analyzed
above, have led to a particular age—sex structure for each province. This sec-
tion will be devoted to an analysis of this structure.

Table 10 presents, for each province and for Canada as a whole, the per-
centage of the total areal population aged 0—19, 20—-64, and 65 years and over;
the mean observed age is also given. The ‘“‘rate of masculinity” (percentage of
males in the total population) did not differ significantly among provinces,
varying between 50% and 51%, and is therefore not presented.

Division into broad age groups is, of course, rather a primitive method of
assessing the age structure of a population, but it can give a rough impression
of the shape of the age profile. We shall define as ‘‘young’ a population which
has a relatively large percentage of its members in the 0—19 age group, and
as “old” a population which has a relatively large percentage aged 65 years and
over. This leads to the interesting possibility that the “youngest” population
may not always be the least “old”’!

For example, only two other provinces had a higher proportion of their
population in the 0—19 age group than had Prince Edward Island — the popula-
tion of Prince Edward Island may therefore have been described as “young.”
However, the same province also had the highest percentage in the ‘‘old” age
group, so that the population was ‘““old.”” Saskatchewan was in a similar situation.
Both were provinces of heavy out-migration; since migrants are predominantly
young, this partly explains the high percentage of older people left behind.

Ontario, which was the main beneficiary of international and interprovin-
cial migration, had a relatively small percentage of both young people and old
people: in-migrants, and particularly immigrants, were mostly aged 20—64
years. On the whole, considering the percentage of ‘“‘young’ and “old” age
groups simultaneously, Newfoundland was by far the youngest province,
followed by Alberta and New Brunswick. Manitoba and Saskatchewan (regions
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TABLE 10 Age structure and mean age of the population of each province,
1966—1971.

Percentage of population in age group

Province 0—19 years 20—64 years 65+ years  Mean age (years)
Newfoundland 50 44 6 264
Prince Edward Island 43 46 11 31.0
Nova Scotia 4?2 49 9 30.6
New Brunswick 45 47 8 294
Quebec 42 52 6 29.2
Ontario 39 53 8 310
Manitoba 40 51 9 315
Saskatchewan 42 48 10 31.3
Alberta 43 50 7 292
British Columbia 38 53 9 319
Canada 41 51 8 308

of heavy out-migration) and British Columbia (with low fertility and a relatively
high mean age of in-migration) were the three “oldest’ provinces.

In keeping with these differences in the relative proportions of “young”
and “‘old” age groups among the provinces, there were also significant differences
in the percentage population of the “‘supporting” age groups (20—64 years).
All the Atlantic provinces, plus Saskatchewan, had a percentage of “‘supporting”
population well below the Canadian average: they were all regions of important
and continuous net out-migration, and age selectivity of migration has undoubt-
edly had an effect. At the other extreme, the percentage of the population in the
“supporting” age group was highest in Ontario, British Columbia, and Quebec.
These are also the provinces which had the lowest fertility rates, and which
were the main beneficiaries of migration (Quebec benefiting only from inter-
national migration).

Since Canada is an immigrant country, with a history of relatively high
fertility and relatively low mortality, it is not surprising to find that its 1966—
1971 population was young compared to that of other “economically advanced”
countries. Almost half of the population was less than 25 years old, and the
mean age was 31, the only major deviation from this being in Newfoundland,
where the mean age was considerably lower.

3 MULTIREGIONAL POPULATION ANALYSIS

This section presents the main results obtained by applying the multiregional
demographic programs developed at the International Institute for Applied
Systems Analysis (ITASA) to the Canadian data described and analyzed in the
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previous sections. The three most important outputs of this analysis are: the
multiregional life table (Section 3.1); the population projection and the stable
equivalent population (Section 3.2); and some measures of the role of fertility
and migration in population redistribution (Section 3.3).

3.1 The Multiregional Life Table

Age—sex disaggregated data on the number of deaths in each province, and on
the number of surviving (census) migrants for each origin—destination pair
may be used to compute the age—sex specific probabilities of death and migra-
tion.* These probabilities allow us to determine the number of deaths and
migrants, and hence the population, expected at each age in each region. We
assume a hypothetical birth cohort (radix) of 100,000in each region. This makes
it possible to compute the number of years lived in each region by the initial
cohort, the survivorship proportions and the life expectancies of residents of
each province.

3.1.1 LIFE HISTORY OF THE BIRTH COHORT

It would obviously be very tedious to analyze the probabilities of death (in
each province) and migration (between all provinces), and the corresponding
expected number of survivors, at each age and for each sex. (The complete set
of numbers of survivors is, however, presented in Appendix C; the probabilities
may be obtained by dividing these numbers by 100,000.) Table 11 therefore
shows only the probabilities that an individual born in a particular province
will still be there at exact age 20, at exact age 35, and at exact age 65. These
ages were chosen to represent the three most significant periods in a working
lifetime: entry into the labor market, mid-term job mobility, and retirement.
Thus it is possible to see whether a baby born in a given province will spend all
his “active” (i.e., “working™) life in the province of his birth.

The data of Table 11 again demonstrate the mobility of the Canadian
population. Some provinces (Saskatchewan, Manitoba, and Prince Edward
Island) will have lost about 40% of their potential labor force before this
potential can be realized. This means that 40% of the babies born in these
provinces will be supported for 20 years by a local “active” (20—65-year-old)
population, but will never contribute to the labor force of their province of
birth. Thus the small “supporting” population in these provinces will continue
to decline. Things are even worse if we consider what happens to the population
of these provinces between the ages of 20 and 35: up to half of those who
remained until the age of 20 will leave the province before reaching 35. Finally,

*The procedure for deriving the probabilities from the observed rates of mortality and migration is presented
in detail by Willekens and Rogers (1978) pp. 49—53. Note that those born during 19661971 (0—4 year
group) were, on the average, exposed to migration during only half this period. As a consequence, the
yearly out-migration rate of this age group has been multiplied by two. Thus the basic data given in
Appendix A for the number of migrants in the 0—4 age group should be divided by two.
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TABLE 11 Probabilities (%) of surviving at exact ages 20, 35, and 65 in the
province of birth.

Probability of surviving in province of birth

At age 20 At age 35 At age 65

Province M F M F M F

Newfoundland 74 75 46 49 27 33
Prince Edward Island 61 63 29 31 15 19
Nova Scotia 67 66 40 40 22 26
New Brunswick 67 67 39 40 21 26
Quebec 85 86 73 75 46 56
Ontario 84 85 72 75 48 59
Manitoba 60 60 35 36 18 21
Saskatchewan 55 54 24 25 13 15
Alberta 69 70 50 51 28 33

British Columbia 80 81 64 66 44 53

less than 20% of those born in these provinces will still be there at the age
of 65.

At the other extreme, Ontario, Quebec, and British Columbia are able to
retain a relatively large proportion of the people born within their boundaries,
so that about half of them will still reside in their province of birth at the age
of 65. For Ontario and British Columbia, this is mainly due to the favorable
economic climate prevailing in these regions. The relative spatial inertia of
people born in Quebec, however, is probably to be explained less by economic
conditions (which are rather poor) than by cultural factors.

Not surprisingly, the probability of surviving in the province of birth is
always higher for females than for males, reflecting the lower spatial mobility
and higher probability of survival of women. However, the difference is par-
ticularly marked in the case of Ontario, Quebec, and British Columbia. This
appears to be related to two major factors: the economic structure of these
provinces provides relatively more jobs for women; and, since Ontario, Quebec,
and British Columbia are provinces of heavy international immigration with a
relatively high percentage of men in the population, women born in these
regions have a higher probability of finding a partner in the province of their
birth.

3.12 LIFE EXPECTANCIES

One of the most useful products of the multiregional life table is undoubtedly
the disaggregation of life expectancy (at any age) by province of residence.
Using the multiregional life table, it is possible to calculate the number of years
to be lived in every possible region by a person of a given age and place of
residence. The pattern of residence for people aged 20, 35, and 65 years is
similar to that described for the corresponding groups in the previous section.
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Thus, only the disaggregation of life expectancy at birth will be analyzed, i.e.,
the number of years a person born in one region may expect to spend in any of
the others. Table 12 presents the results of these calculations for each sex
separately.

We have already shown that the total number of years a newborn baby
may expect to live is not very dependent on the province of birth. There are,
however, striking differences in the proportion of time spent in the province of
birth. For both sexes, this share may be twice as great in one province as in
another. Babies born in Saskatchewan or Prince Edward Island will spend only
about 40% of their life in their native province, while babies born in Quebec
and Ontario may expect to live in their province of birth for about 80% of the
time. The figures illustrate once again the very high mobility of Canada’s popu-
lation over long distances. Comparing these data with the figures obtained by
Philipov (1978) for Bulgaria, we find that no group is expected to spend less
than 74% of their life in the region of their birth, even though the regions are
smaller than in Canada. Thus even the most mobile section of the Bulgarian
population appears spatially inert when compared with an average Canadian.*

It is interesting to note that the “average” baby boy born in any province
east of Quebec, or in Manitoba, will spend at least 11 years of his life in Ontario.
The corresponding figure for girls is even higher, varying from 13 to 19 years.
In fact, the “average” Canadian male born in a region other than Ontario will
spend at least 6 years in this province, while a similarly ‘‘average” female would
be expected to live in Ontario for 7 years. This phenomenon is obviously having
considerable economic impact on both the provinces of birth and Ontario.

Finally, let us compare the life expectancies at birth, calculated excluding
migration (see last two columns of Table 5), with the spatial life expectancies
of Table 12. All the provinces west of Ontario have spatial life expectancies
lower than the “nonspatial” values. This means that, on the average, people
born in these provinces shorten their life expectancy by moving. This result is
not surprising: these provinces all have “local”’ mortality conditions (life
expectancies) which are much better than in any other region, so that moving
away can only decrease the total life expectancy. (The model used in the multi-
regional analysis assumes that migrants are subject to the mortality conditions
prevailing in the region of destination, rather than the region of birth.) Provinces
like Quebec and Nova Scotia have spatial life expectancies higher than the
“nonspatial” values. Here the local mortality conditions are worse than in any
other province, and moving out can increase total life expectancy.

3.2 Population Projection and Stability

It is well known that under constant conditions of fertility, mortality, and inter-
regional migration, a population will ultimately grow at a constant rate to attain
*Note that different data on migration were used in this Bulgarian study. Because of multiple migration

(excluded from the data on migrants used in the Canadian case), the Bulgarian mobility level tends to an
overestimate when compared to the Canadian level.
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a stable age—sex structure and a stable regional distribution. This stable struc-
ture and distribution are independent of the initial structure and distribution,
being a function only of the conditions of fertility, mortality, and migration.*
Besides analyzing the stable equivalent of the population under 1966—1971
rates, we will also briefly discuss the evolution of the population over time and
results obtained for three intermediate years: 1976, because the projection can
be compared with the 1976 census data; 2001, because this year marks the end
of the population projections made by Statistics Canada; and 2021, because
this year — or one close to it — has been chosen as a reference for all 11ASA
comparative studies. **

Table 13 presents the following characteristics of the projected popula-
tion: total population in absolute numbers, provincial distribution, rate of
growth, mean age, percentage aged less than 20 years, and percentage aged 65
years and over. The data are given for the base year (1971), the three inter-
mediate years (1976, 2001, 2021), and the stable situation.

(a) In interpreting the figures reproduced in Table 13, it should be em-
phasized that they are merely the result of a pure projection (i.e., a measure of
the future impact of current patterns of behavior). They should by no means
be considered a forecast of the future evolution of the population of Canada
and its provinces. However, it may be interesting to compare our projection
for 1976 with the results of the 1976 census. In order to do this, we have to
take the average of the 1971 and 1976 census figures, because our projection
is based on the average of the 1966 and 1971 population census data. Table
14 shows the results of this comparison, and presents estimates for the net
international migration, which was excluded from the projection.

It is rather surprising to see how close the projected figures are to the
observed figures: in seven of the ten provinces the magnitude of the difference
is less than 12,000, and the largest difference does not represent more than 2.3%
of the population concerned. The only provinces for which the difference is
considerable (in absolute numbers) are the main beneficiaries of international
migration (excluded from our projection procedure): these are Ontario, Alberta,
and British Columbia. It may therefore be concluded that, over the short term
(5 years), the multiregional population projection model could also be useful
for forecasting if international migration is excluded. (It is necessary to consider
international migration separately, anyway, because of its characteristic cyclical
and political variations.) However, this conclusion is valid only for the total
population, as discussed below.

International migration cannot explain all of the differences between the
enumerated and the projected population. The differences between the values

*This is why a critical analysis of the data used in the projection is so important (see Section 2.1).
**Since the projection has been made using 19661971 data, with rates computed on the arithmetic
mean of the 1966 and 1971 populations, 2.5 years should be subtracted from the years chosen as refer-
ence marks.



(ZA vrl Ol 621 81 £ €T 91t 611 LIl L8 %AqeIS
SII €zl §6 6L €11 vl 9Z1 8ol Il  SITU 8L 1207
€01 2 § B vl €l S0l o1 96 ol Lol Tt 1007 (%)
v'8 Le YL 601 00l L8 TL L8 veé oI €9 9,61  19A0 pue s1eak 6Q
6L $'6 TL 86 $6 €8 $9 v 06 60l 09 1L61 pade uoiuedolg
ge SOf IS S9€  £¥E 0'zE 90f 66 S¥E 99 6EF E UL
1 x43 TIE  9SE 198 TvE 1'zZe L6 6SE 9VE  69€  Thb 1207
I'b€ 8IE  I'LE  L9f  bSE 9'€E 02€ gLE T9E 98  t'SH 1007 (%)
[4:13 €9  SOF  S6f  LLE TLe T8E Bl 968 TP LLb 9L61 Pio s1eak o7 ueyy
Lov 08 9Tv Llb  66€ 0'6€ L1y 8y 1'ZP  veEr 00 1L61 sso] uotuodolg
Lve b9E  TEE LE€E  ®EE 0S¢ §SE €EE 6€E  9€E I'6 aqels
9bE g6 SIE  I've  ®€E LbE T9€  I'EE L€E  TEE L8 1207
vee Tye  £1E IpE T'EE 9'¢e Tve  ®IE 9IE  1ZE 08 1007
Tie §IE 86T S TIE Le S0t TOE  TIE  SIE 0LT 9L61
£0¢ 61  T6T f€lf  §IE ore 76T Y6 90t O1E 9T L6l (s12a) afe ueapy
8¢ 8¢ 8¢ 8¢ 8¢ 8¢ g€ 8¢ 8¢ g€ 8'€ aqers
I't 69 96 90 Lt 144 Sl 6t oy vy 8¢ 12029107 (%)
9y 98 L9 vi- 0T s €T (%4 [ L'y 9 10079661 (s1R34 § JoA0)
L's L ZA A 0e- 81 ¥9 6¢€ L'y [44 Ty 99 9L61-1L61 ale1 Yimo1n
0001 g ou e S'€ LLe raln Lt S'E (4} L'y AqeIg
0001 Lyl ¥6 (&4 9¢ TLe 0€T 67 S€ S0 8T 1207
0001 o€l 88 61 6€ 99¢ €S 61 S'€ $'0 97 100
0001 volr  LL % St 9°6¢ 087 0¢ L $0 ST 9L6l
0001 86 SL Sy Ly €5¢ $87  0¢ Le S0 %4 161 (%) vonnqunsiy
98607  9IY'v  01S'T L9y OfL S06'L  6£ST  T9S  8bL orl 686 a1qeIs
181'v 6£0°S  LIT'E  Of8 1bT'l  zOL'Tl shg'L  s86 b6l‘l sL1 £56 1207
L98°8T  6SL'E LES'T  S€8 €Tl 9ps'Ol  LOE'L  Obg 910l Lyl 8SL 1007
62617 187  T69'1 £l6 €66 €08°'L  TEI'9 §$9  S08 18 1843 9L61 (000°T X)
L0 620°T  9bS'I 1v6  9L6 EEL  v6's 929 €LL ol 80S 1L61  slaquinu mjosqy
vpeue) 28 gV SVS NVKW INO 3n0 N SN Ad  ddN ELE) Y sonspIRloRIeYd
uonendog
AVWAOIY

"W} YIIM SOTISLISIOBIEYD UIELID JO UOIIBLIBA 9} JO SULIS) Ul PIQLIOSapP
‘aouraoid Aq paregaidsesip ‘Jusjeanba aiqels s3ro) uonendod oy} jJo uonddford €1 F1AVL

36



37

TABLE 14 Comparison between projected and observed population, 1971—
1976.

Difference between

Enumerated enumerated and Net international

population? projected population migration?
Province (X 1,000) (X 1,000) (X 1,000)
Newfoundland 540 -1 -1
Prince Edward Island 115 0 -1
Nova Scotia 809 4 1
New Brunswick 656 1 -2
Quebec 6,131 -1 40
Ontario 7,984 181 299
Manitoba 1,005 12 17
Saskatchewan 924 11 -11
Alberta 1,733 4] 47
British Columbia 2,326 45 94
Canada 227222 292 483

21971 and 1976 censuses. Statistics Canada (1978). Net international migration estimates 1971—-1976
were obtained as a residual from census data on population and interprovincial migration, and vital
statistics data on births and deaths. The enumerated population is taken as the average of the 1971 and
1976 figures.

for the total population are small, but much greater differences are found
between the values for each age group. More particularly, the enumerated
and projected populations differ significantly for the 0—4 age group in each
province. The projected figure is higher by about 10% in all cases; this reflects
the decline in fertility which took place during the period of projection. On
the other hand, the projected figures for the age groups between 20 and 39
years are smaller than the enumerated figures for all provinces. This largely
reflects the impact of international migration, but is also due to a change in
the pattern of interprovincial migration. The underestimation of the population
in the 20—-39 age group is much larger (in absolute numbers) than the over-
estimation of the population in the 0—4 age group. This goes a long way toward
explaining the excess of net international migration over the difference between
enumerated population and projected population (Table 14) in Quebec, Ontario,
Alberta, and British Columbia. We therefore conclude that, although the multi-
regional projection model produced a good forecast of the growth of the total
population over a short period (5 years), the changes in the age structure of
this population were not reproduced accurately by the model.
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It may be of some interest to compare the results of our projection for
the year 2001 with the results obtained by Statistics Canada* for the same
year. Statistics Canada actually produced a large number of projections, each
of which was characterized by a different set of assumptions on the anticipated
evolution of the components of demographic growth. Among the set of assump-
tions considered as ‘““the most probable,” we chose the one based on the as-
sumption of low fertility (a gross reproduction rate of 0.9 instead of the figure
of 1.2 observed in 1966—1971), relatively small net international migration
(60,000 yearly instead of the 1966—1971 value of 90,000), and a level of
interprovincial migration equal to that observed for 1966—1971.

Table 15 shows that the provincial distribution of population obtained by
Statistics Canada using this set of basic assumptions is not very different from
that obtained using the multiregional model. The difference in the projected
absolute numbers is surprisingly small: Statistics Canada projected that the
population of Canada would reach 28.4 million by the year 2001, while we
obtained 28.9 million. It is probable that the effect of the lower fertility level
in Statistics Canada’s projection was neutralized by a positive international
migration, which we assumed to be nonexistent.

The close agreement between the results should in no way be considered
as a “‘proof” of the usefulness of the model as a forecasting device, which it is
not and does not pretend to be. However, the similarity between the results
of Statistics Canada’s ‘“‘forecast” and IIASA’s ‘“‘extrapolation” shows that,
even using the ‘“‘unrealistic” assumptions of unchanging demographic conditions,
the results which are obtained are as good as those based on more “realistic”
assumptions.

(b) It is obviously more meaningful to analyze the evolution of each pro-
vincial population in terms of percentages rather than absolute numbers.

Table 13 shows that by 1971 the population of some provinces already
approximated to their equilibrium share of the total population; this is the case
for Prince Edward Island, Nova Scotia, and New Brunswick. Ontario, which in
1966—1971 was a province with low out-migration rates and net in-migration,
but low fertility, increases its share only slightly. Three provinces show a steady
decline in their projected share: Saskatchewan, Manitoba, and Quebec. During
1966—1971, Saskatchewan and Manitoba both had high out-migration rates
and lost population through net out-migration, though this was compensated to
a certain extent by a relatively high fertility level. Thus, for Manitoba at least,
the decline was relatively small. Quebec contained 28% of Canada’s population
in 1971, this figure falling to only 12% at equilibrium. This province appears to

*Statistics Canada adopted a completely different approach. This is characterized mainly by the use of
absolute numbers (instead of rates) for projecting migration, and by the fact that each component of
demographic growth is projected separately (Statistics Canada 1975, pp. 13—55). In a recent publication,
Statistics Canada (1979, pp. 29, 38) proposed a new set of projections, applying a new methodology
(interprovincial migration rates instead of absolute numbers), and using the results of the 1976 census
with a new set of assumptions. Their new projections for the year 2001 are closer to the results obtained
here than are their previous projections.
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TABLE 15 Comparison between two projections of the population in the
year 2001, and its distribution among provinces.

Population distribution (%)

Province Statistics Canada® IIASA?
Newfoundland 24 2.6
Prince Edward Island 04 0.5
Nova Scotia 29 3.5
New Brunswick 24 29
Quebec 225 253
Ontario 41.0 36.6
Manitoba 34 39
Saskatchewan 19 29
Alberta 8.7 838
British Columbia 14.0 13.0
Canada® 100% = 28.4 million 100% = 28.9 million

Statistics Canada (1974), p. 93, Table 9.3, Projection C. See also p. 15.
See Table 13.

“The sum of the provincial population distributions (percentages) quoted from Statistics Canada does not
equal 100% because 0.4% of the population was allocated to the Yukon and Northwest Territories — the
IIASA projection did not take these regions into account.

have everything working against it: migration, fertility, and mortality. Though
it has the lowest out-migration rates, its in-migration rates are even lower, so
that it experiences an important net loss due to interprovincial migration (Table
3). Quebec also has the lowest fertility rates, and is only just capable of repro-
ducing itself (Table 4). This province iseven in an unfavorable position as regards
mortality, having the highest death rates for older age groups and the lowest
life expectancies at birth.

Finally, there are three provinces which show a marked increase in their
share of the total population: British Columbia, Alberta, and Newfoundland.
British Columbia increases its share by 50% during the first 50 years of projec-
tion, and reaches equilibrium with a share more than twice the 1971 value.
This province has a low rate of out-migration and a considerable net in-migra-
tion, with fertility rates which are about average. The increase in the share of
total population is smaller for Alberta than British Columbia: Alberta’s rate of
out-migration is twice as large as that of British Columbia, but Alberta has the
benefit of relatively high fertility rates. The third province with a marked in-
crease in its share of total population comes as rather a surprise: Newfoundland,
which started as the second smallest province of Canada, with only 2.5% of the
total population, finishes as the fifth largest province, containing 4.7% of the
Canadian population. This can be explained by relatively low out-migration
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rates, and by the fact that this province has by far the highest fertility rates
and the youngest age structure.*

(c) The evolution of the (5 year) rate of demographic growth in each prov-
ince is markedly different. Stable population theory requires that, at equilibrium,
each region should experience the same rate of growth. For Canada, this
equilibrium rate is equal to 3.8% over 5 years. A growth rate approaching this
value was achieved in Nova Scotja, New Brunswick, and over Canada as a whole
only 50 years into the projection. The growth rates of most of the provinces
appear to evolve in a wave-like fashion, all but one peaking in the period 1976—
1981. (The growth rate for Prince Edward Island reached a maximum in 1971—
1976.) Saskatchewan, however, shows a continuously increasing rate of growth,
and British Columbia a steady decline.

(d) Stable population theory requires not only that each region should have
a constant share in the total population, and a constant and equal rate of demo-
graphic growth at equilibrium, but also that the age structure should remain
constant. It is obviously not possible in this brief report to analyze in detail
the projected evolution of the age structure of each province. Our discussion
will be limited to three aspects of this problem: the mean age of the population,
the percentage of the population less than 20 years old, and the percentage of
the population aged 65 years and over.

Table 13 shows that the stable population of all provinces will be “older”
than the 1971 population, and that there are wide disparities in the rate of
“‘aging.” Newfoundland, which was the “‘youngest™ province in 1971, with the
lowest mean age, the highest percentage of people less than 20 years old and
the lowest percentage of people aged 65 years and over, will age at a much
slower rate than any other province. At the other extreme, Quebec, which in
1971 had the second lowest mean age, an above average percentage of young
people, and the second lowest percentage of old people, would become the
“oldest” province of Canada by the year 2021. It would then have the highest
mean age, the lowest percentage of young people, and the second highest per-
centage of old people, the latter almost doubling in the 50 years of the projec-
tion. The socioeconomic implications of such a fundamental change in the age
structure are clearly important.

At equilibrium, however, British Columbia would replace Quebec as the
“oldest” province of Canada, with Newfoundland still being by far the “youn-
gest.” All other provinces would have an age structure close to the national
average.

One of the most interesting features of the stable equivalent population,
when compared to the observed population, is that the effect of age structure

*In a recent paper, Liaw (1978, p. 294) applied a variation of the Rogers model to data slightly different
from those used in the present report. He obtained stable provincial shares relatively close to those found
here: 34.9% for Ontario, 9.1% for Quebec, and 25.5% for British Columbia, compared with our values of
37.7%, 12.1%, and 21.1%, respectively.
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on the growth of the population is eliminated. We investigated this age-structure
effect for three provinces: Quebec, Ontario, and Newfoundland. The first has
low fertility, low out-migration rates, and a negative net migration; the second
has low fertility, low out-migration rates, but a sizable positive net migration;
and the third has very high fertility, relatively low out-migration rates and
negative net migration. Figure 4 shows that the age-structure profile is much
smoother for the stable equivalent population than for the observed popula-
tion in all three provinces. In particular, the rapid decrease in the observed
population between the ages of 25 and 39 years (related to the Depression and
the War) is not apparent in the stable population profile. Moreover, the changes
in the age profiles illustrate how various populations may age in different ways
and at different rates. For instance, Quebec had a very young age structure in
1966—1971, with a high “peak” between the ages of 5 and 14, and a rapid
decrease thereafter. (The number of people in the 0—4 age group is much less
than that in the 5—14 age group because Quebec’s fertility started to fall during
the 1960s.) However, the stable equivalent population of Quebec has an age
profile which decreases very slowly until age 40, the general level of the curve
being much lower than that of the observed population. On the other hand,
Ontario, which started with an age profile quite similar to that observed for
Quebec, has at stability a sharply declining curve which is much closer to the
initial level than in the case of Quebec. The “stable curve actually lies above
the initially observed curve, with the exception of the 0—24 age groups, which
reflects Ontario’s decreasing fertility. However, even in this case, the difference
is much smaller than was found for Quebec. Finally, Newfoundland shows an
important increase in the level of its age profile, almost doubling the number of
people in each age group.

3.3 Spatial Reproduction and Migraproduction Levels

The multiregional life table can also be used to compute some refined measures
of spatial fertility, such as the spatial net reproduction rate (Willekens and
Rogers 1978).

The spatial net reproduction rate (NRR) is defined as

FA
NRR; = £, Li(x)F(x)
x=0
where

;NRR; is the total number of children a member of a life table population
born in region / may expect to have in region j
iLj(x) is the number of person-years lived in each region j between the
ages x and x + 4 by a member of the multiregional life table popu-
lation born in region i
F;(x) is the age-specific fertility rate in region j



42

80

704

Quebec

404

Population {x10,000)
Population (x 10,000)

204

Newfoundland

101

] T T T T T T T T T T T T T T
10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80
Age group Age group

FIGURE 4 Observed (—) and stable equivalent (---) populations in each age group, for
Newfoundland, Ontario, and Quebec.
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It is clear that when the NRRs are summed over all regions of residence for a
given region of birth, the resulting total NRR is not equal to the single-region
NRR. This is because the spatial NRR includes the impact of migration on fer-
tility. In general, the spatial NRR for a region with heavy out-migration to
regions of lower fertility will be less than the nonspatial NRR; conversely,
the total spatial NRR for a birth region with heavy out-migration to regions of
higher fertility will be greater than the nonspatial value.

The NRR will always be lower than the GRR (gross reproduction rate),
even if there were no out-migration, because the NRR takes mortality into
account. The spatial NRR is therefore a measure of the impact of migration
and mortality on fertility, assuming that the migration and mortality regime
of the region of residence are adopted.

The spatial NRRs presented in Table 16 confirm this reasoning; because of
heavy out-migration to provinces of lower fertility, the total spatial NRRs of
Newfoundland, Prince Edward Island, and Saskatchewan are significantly lower
than the single-region NRRs. On the other hand, the three provinces with fer-
tility levels below the average, namely Quebec, Ontario, and British Columbia,
all have larger spatial NRRs. By moving out of these provinces, people are able
to ‘“‘benefit” from the ‘‘better” fertility conditions offered by the rest of
Canada. However, because these three provinces also have out-migration rates
below the average, the difference between the total spatial NRR and the single-
region (i.e., without migration) NRR is small. The range of the spatial NRRs
{1.07—1.55) is less than that of the single-region NRRs (1.06—1.82). The NRR
for the whole of Canada is increased from 1.18 to 1.22 on taking migration
into account.

The single-region NRRs of Table 16 are all above replacement level (1.00),
so that in the period 1966—1971 the population of each province was capable
of reproducing itself. Including migration in the calculation did not induce the
net reproduction rate to fall below replacement level, since the total spatial
NRRs of Table 16 are also all larger than one. Note, however, that only one
province (Newfoundland) is able to reproduce its own population without the
“help” of in-migrants: it has the only diagonal figure equal to or greater than
one. It is also interesting to see how Ontario benefits from the migration of
potential childbearers. Table 16 shows that a group of 100 persons born in
Ontario will give birth to only a very small number of babies in another prov-
ince (from O in Prince Edward Island to 6 in Quebec). However, a group of
100 persons born in any other province will give birth to at least 9 babies in
Ontario (as is the case for the natives of British Columbia), this figure reaching
27 for the natives of Newfoundland and Prince Edward Island.

The impact of migration on reproduction is shown clearly by the spatial
allocation of the net reproduction levels, i.e., the distribution of place of birth
of children born to natives of each province. The results are presented in Table
17, which shows that three provinces appear particularly unattractive to their
natives as far as childbearing is concemed. Persons born in Saskatchewan,
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TABLE 17 Net reproduction allocations® (%), 1966—1971.

Province of birth Province of residence of parent and birthplace of child

of parent NFD PEI NS NB QUE ONT MAN SAS ALB BC Total

Newfoundland (NFD) 71 0 3 2 2 17 1 1 1 2 100
Prince Edward Island (PEI) 2 49 9 6 4 21 1 1 3 4 100
Nova Scotia (NS) 2 1 56 6 5 20 1 1 3 5 100
New Brunswick (NB) 2 1 6 57 8 18 1 1 2 4 100
Quebec (QUE) 1 0 1 1 81 12 1 0 1 2 100
Ontario (ONT) 1 0 2 2 5 82 1 1 2 4 100
Manitoba (MAN) 0 0 1 1 3 15 51 s 11 13 100
Saskatchewan (SAS) 0 0 1 1 2 9 8 42 22 15 100
Alberta (ALB) o 0o 1 1 2 8 3 3 65 17 100
British Columbia (BC) 0 0 11 2 8 3 2 9 74 100

ZTaken from Table 16.

Manitoba, and Prince Edward Island have a probability of only about 50% of
giving birth in their province of origin. In other words, these three provinces
will receive only about half the number of offspring expected from their
natives. At the other extreme, Quebec and Ontario will receive almost all the
babies born to their natives; moreover, Ontario will also provide the birthplace
for a large proportion (16—21%) of the children born to natives of the Atlantic
provinces.

Just as in the analysis of gross migraproduction rates (Table 8), we may
compare the two elements symmetrical to the main diagonal of Table 17. This
shows whether more children are born to natives of province A in province B
than are born to natives of province B in province A. From this point of view,
it is not surprising that Ontario gains from all the provinces and Prince Edward
Island loses to all the provinces. It appears that the provinces preferred for
childbearing are also generally the provinces of highest in-migration. This is
not unexpected since the ages of heavy migration (20—29 years) are also the
ages with the highest fertility rates.

The net migraproduction rate (Willekens and Rogers 1978, pp. 103—109)
is defined as P
iNMR; = 2, L;(x)m;(x)
where x=0

;NMR; is the number of migrations a member of the life table population
born in region i may expect to make from region j
,-L]-(x) is the number of person-years lived in each region j between the
ages of x and x + 4 by a member of the multiregional life table
population born in region i
mj(x) is the age-specific rate of out-migration from region j
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These net migraproduction rates are an important complement to the
regional life expectancies defined and analyzed in Section 3.1, i.e., the expected
number of years to be lived in a particular region j by an individual born in
region i (see Table 12). Since migration is a recurrent event, it is also important
to know the number of migrations from region j (including i) an individual
born in region i may expect to make during his lifetime. This is measured by
the net migraproduction rate (NMR). Since the NMRs for both sexes are similar,
only the results for the total population will be analyzed. The NMRs for all
pairs of provinces are given in Table 18.

The final column shows the total number of migrations made by a native
of each province, taking the effect of mortality into account. An individual
born in Prince Edward Island, Manitoba, or Saskatchewan may expect to be
an interprovincial migrant at least once during his lifetime, while only half of
the individuals born in Quebec or Ontario are expected to migrate. If we take
a cohort of one hundred persons born in any of the Atlantic provinces, at
least eight will migrate from Ontario during their lifetime. This could be related
to return migration. A clearer picture is given by transforming the data of Table
18 to a common basis, as in Table 19. This table presents the net migraproduction
allocations of all provinces, i.e., the percentage of the total number of migra-
tions made by individuals born in a given province from each province of resi-
dence.

Table 19 confirms that most of the interprovincial migrations are made
from the province of birth. However, this percentage varies quite widely between
provinces, ranging from 64% for Saskatchewan to 76% for Quebec. At least
30% of the migrations made by natives of Prince Edward Island, Manitoba,
Saskatchewan, and British Columbia are from provinces other than their prov-
ince of birth. This shows that migrants originally from these provinces are more
ready to migrate again (possibly a return migration) than natives from other
provinces.

We have now analyzed the implications of the 1966—1971 migration
regime as far as duration of stay (regional life expectancies) and frequency
(gross and net migraproduction rates) are concerned. To conclude, we will
investigate the equilibrium implications of this regime, i.e., the stable popula-
tion equivalent which would be obtained if migration differentials only were in
operation. In this case it is necessary to put the age-specific mortality and fer-
tility rates in each province equal to the national average, keeping only the
observed values of the age-specific interprovincial migration rates. The differences
between the stable population equivalent obtained previously, which considered
fertility, mortality, and migration differentials, and the stable population equiv-
alent obtained here, using migration differentials only, are largely a measure of
the impact of fertility on population distribution. (Mortality differentials are
negligible, so that the difference between the two stable equivalents may be
viewed as measuring the impact of fertility differentials only.)
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TABLE 19 Net migraproduction allocations? (%), 1966—1971.

Province of out-migration

Province of birth NFD PEI NS NB QUE ONT MAN SAS ALB BC Total

Newfoundland (NFD) 73 1 5 2 2 11 1 1 2 2 100
Prince Edward Island (PEI) 1 67 8 S 2 8 2 1 3 3 100
Nova Scotia (NS) 2 1 71 5§ 2 9 2 1 4 3 100
New Brunswick (NB) 1 1 6 72 4 8 2 1 3 2 100
Quebec (QUE) 0 o0 2 2 76 11 2 1 3 3 100
Ontario (ONT) 1 0 4 2 4 72 4 2 6 S 100
Manitoba (MAN) 0o 0 1 1 1 5 68 7 10 7 100
Saskatchewan (SAS) 0 0 1 0 1 3 7 64 17 7 100
Alberta (ALB) 0 0 1 1 1 4 4 5 73 11 100
British Columbia (BC) 0 0 2 2 2 4 4 4 13 69 100

%Taken from Table 18.

The results show that if provincial fertility rates were to converge toward
the national average, we would expect the following changes: a decrease in the
stable growth rate from 3.8% to 3.2% over 5 years; an ‘“‘older” population in
provinces with fertility levels above the average, and a “younger’ population
in provinces with levels below the average; and an important redistribution of
the population among provinces.

The impact of eliminating fertility and mortality differentials is particularly
important in two provinces, Newfoundland and Quebec, since the former has
the highest fertility level while the latter has the lowest. The stable total popu-
lation of Newfoundland is reduced threefold by bringing fertility levels down
to the national average, and its share in the total population decreases from 5%
to 1%. In contrast, Quebec’s stable share in the total population increases from
12% to 18% on eliminating fertility differentials. However, this figure is still
much lower than the initial share of 29% in 1966. Thus, even if Quebec had a
fertility regime identical to the Canadian average, it would still experience a
substantial reduction in its relative demographic weight within the Canadian
Confederation at equilibrium. In fact, only about one-third of the decline in
Quebec’s share of the population is due to its low level of fertility: interprovin-
cial migration plays the major role. The policy implications of this kind of result
are, of course, important, and will be discussed in the next, and final, section
of this report.

4 CONCLUSION

The spatial distribution of the population is an important factor in the political
and economic development of Canada. There are three fundamental reasons
why this should be so.
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1. Canada is a confederation. This implies that the spatial distribution of
political power is an issue of fundamental importance. While some fields (e.g.,
defense, money) are clearly the exclusive responsibility of the federal govern-
ment, and others (e.g., education) are decided solely at the provincial level,
in most cases there is an overlapping of responsibility and sometimes a conflict
of interests. The demographic weight of a province can play an important part
in resolving any such trials of strength.

2. The spatial distribution of the Canadian population is basically linear
and multipolar. The land area of Canada is second in size only to that of the
Soviet Union, but there are at least 30 countries with a greater total population.
The 6 million inhabitants of Quebec occupy four times as much space as the
55 million inhabitants of France, and Quebec is one of the most populous prov-
inces of Canada! This relatively sparse population is distributed as a thin ribbon
along the 7,000-km border with the United States, with half a dozen points of
high population density. Starting on the Pacific Ocean, the first of these is
Vancouver (British Columbia), and moving east we find Edmonton and Calgary
(Alberta), Winnipeg (Manitoba), Windsor—Toronto—Ottawa (Ontario), Montreal
—Quebec (Quebec), concluding at a relatively small pole on the Atlantic coast,
Halifax (Nova Scotia). It is often emphasized that ‘‘the narrowness and length
of this band of habitation deprives Canada of a point of gravity and a corre-
sponding point of identification” (Beaujot 1978, p.4). Thus any important
shift of population along this line is viewed firstly as a regional (provincial)
problem, and only marginally as a national redistribution process. Moreover,
because of the vast distances involved, the costs of transportation, communica-
tions, social services, and electrical power in Canada are very high, and regional
disparities in these costs per capita are directly related to the distribution of
the population along this ‘‘band of habitation.”

The population density along this line, “a mari usque ad mare’’ (Canada’s
motto, meaning ‘‘from ocean to ocean”), is particularly great between Windsor
(Ontario) and Quebec City. Between these two cities, in a rectangle about
1,000-km long and 150-km deep, live 55% of the total population of Canada.
It could be said that there is a “knot” in the ribbon, and that this knot lies
between Ontario and Quebec. The strength of the knot depends on the equi-
librium between the demographic weights of the provinces on either side.

3. There is considerable antagonism between the English- and French-
speaking communities. More than 90% of all French-speaking Canadians are
concentrated in Quebec, the French-speaking minorities in the nine English-
speaking provinces having been almost totally assimilated, except in New
Brunswick. One of the main problems facing Canada today, and one on which
its future depends, is the resolution of this demographic téte-a-téte between the
two “founding races.”

And yet, despite all this, Canada still has no population policy, and more
particularly, no policy for spatial redistribution of the population. In a recent
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analysis of Canada’s population trends and public policy issues, Stone and
Marceau (1977) came to the following conclusions:

“It can be said generally that few public policies have been adopted to
reach demographic objectives. Those that seem closely related to demo-
graphic objectives, such as the Immigration Act, have in fact been adopted
most often to meet a great number of needs which are quite different and
sometimes contrary to the requirements of a certain control of demo-
graphic evolution.”

Beaujot (1978, p.38) arrived at the same conclusion:

“Like the U.S., Canada has no national population policy in the sense of
-a coherent set of programs deliberately aimed at influencing the size,
rate of growth, distribution, and composition of the country’s population.”

The need for a policy of direct intervention in the spatial redistribution of
the population is highlighted by the results of our multiregional analysis. It
must be emphasized that projecting the 1966—1971 multiregional demographic
rates until a stable equilibrium is reached does not represent a forecast of the
future. However, we hope that the behavioral characteristics revealed in this
type of multiregional projection may help policy makers to define the objec-
tives of a long-range population policy, and decide on the best means of achieving
these objectives.

One of the main results of our multiregional projection is the rapid decline
of Quebec’s share in the total population if the fertility, mortality, and inter-
provincial migration rates are kept fixed at the 19661971 level. Quebec’s
share in the total population of Canada (which is closely related to the weight
of the French-speaking component) would be reduced from 27% in 1976 to
12% at equilibrium. It is clear that if Canada wants to maintain two languages
and two cultures side-by-side in the future, some measures must be introduced
to safeguard this aim today. These measures may influence the components of
regional demographic growth, either directly or indirectly. Let us consider
direct intervention first.

The value of 12% for Quebec’s equilibrium share in the total population
of Canada was obtained by assuming that fertility would remain constant at
the 1966—1971 level. However, Quebec’s fertility level continued to decline
markedly in the 1970s relative to the fertility levels of the other provinces,
and by 1978 was well below the replacement value. In order to estimate the
impact of fertility differentials, we put the fertility rates in each province
equal to the Canadian average and repeated the projection. Quebec’s equilibium
share increased from 12% to 18% under these conditions, which shows that the
results are very sensitive to the fertility regime. However, this also indicates
that a projection based on declining fertility levels in Quebec, e.g., the 1978
figures, would “‘predict” an equilibrium share even less than 12%.
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Canada appears reluctant to intervene directly by encouraging changes in
the pattern of fertility, however. (Canada has never had a national fertility sur-
vey and did not join the countries participating in the World Fertility Survey.)
It is doubtful whether this type of intervention would have a significant effect: a
fertility survey made in Quebec showed that, even with extremely pronatalist
policy measures, the women of Quebec would only increase their fertility level
marginally (Henripin and Lapierre-Adamcyk 1974).

The impact of international migration seems to be at least as important as
the impact of fertility differentials. As shown in Section 2, international migra-
tion represents about 30% of Canada’s total population growth, with 85% of
the gain from migration between Canada and the rest of the world benefiting
Ontario and British Columbia. A recent article by Liaw (1978) shows that by
taking international migration into account, Ontario’s long-run share of the
total population increases from 35% to 41%, and British Columbia’s share from
25% to 30%, while Quebec’s long-run share decreases from 9.1% (compared to
our 12%) to 6.1%. It is clear from these figures that Canada’s international
migration policy has strongly influenced the interprovincial redistribution of its
population, and, if maintained, will tend to decrease the French component of
Canada’s population still further. Once a minority group suspects that its share
in the total population is decreasing rapidly, it is likely to wonder whether its
individual culture will survive, and to ask for measures to safeguard its future.

Since direct intervention on fertility and internal mobility has been ruled
out on the grounds that it is a matter of personal choice, a national population
policy would have to rely on controlling international migration. It is no exag-
geration to state that the aims of the Canadian population policy will be
enforced through immigration policies. This is also the conclusion reached by
the Department of Manpower and Immigration (1974): “There are few firm
handholds for policy in the field of demographic planning. One . . . can be
furnished through the control of immigration volume.”

If controlling the volume of immigration means reducing the number of
immigrants, then the provinces which at present receive the main bulk of these
immigrants (Ontario and British Columbia) will suffer a decrease in their relative
share of the population. This will increase the relative share of those provinces
which do not gain from international migration: immigration policy measures
have then exerted a direct influence on population redistribution.* However,
it is also necessary to take into consideration the capacity of each province to
retain these immigrants. Not only do Ontario and British Columbia receive
much more than their “fair” share of immigrants, but they also receive immi-
grants who, having initially chosen to live in another province, decided to move
after a few years in Canada. Quebec, for instance, loses about one-third of its
immigrants 3 years after their arrival.

*This is, of course, even more valid if we introduce the urban dimension, since most immigrants settle
in metropolitan areas.
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The spatial distribution of the population may be influenced by control
not only of the quantity of immigrants but also of their characteristics, as deter-
mined by the selection criteria. The fact that in 1974 these selection criteria
were modified to discriminate in favor of immigrants whose occupation is in
demand in Canada has given an advantage to the provinces that are the economic
leaders of the country: it is highly probable that most of these occupations
are in demand in Ontario and British Columbia.

The effect of immigration on the interprovincial redistribution of popula-
tion, and more particularly the linguistic ‘‘balance,” has recently attracted the
attention of policy makers. In 1977 the federal government, which had previ-
ously assumed full responsibility for immigration, took the unprecedented step
of allowing the provincial government of Quebec to intervene in the selection
procedure. Quebec now has a degree of control over the number and type of
immigrants allowed to settle in this province.

This kind of measure is probably the closest the federal government has
come to intervening in the spatial redistribution of the population. A 1975
recommendation by the Special Joint Committee of the Senate and by the
House of Commons on Immigration Policy that ‘‘area demand be . . . used
experimentally to encourage prospective immigrants to settle in communities
where population growth is desired and is compatible with regional develop-
ment plans” has not been implemented to date. Even if this type of recom-
mendation were to be adopted by the legislative body, its impact may be
reduced by the internal mobility of the immigrants. The result would probably
be an increase in the relative attractiveness of the provinces which already
receive the largest number of immigrants, because it is precisely in these prov-
inces that “area demand”’ is the strongest.

The federal government does not attempt to control the population directly
through internal migration because freedom of movement on Canadian territory
is considered a basic right which may not be affected in any way. (This is
probably the main reason why the principle of an “identity card,” adopted by
most European countries, has never been accepted in Canada.) However, pro-
vincial governments may try to influence the geographic mobility of the popu-
lation. The provincial government of Quebec has been particularly active during
recent years in developing policies which, directly or indirectly, have had a
strong impact on interprovincial migration flows.

Direct control of fertility and internal migration being excluded, the Quebec
government has chosen to influence mobility via the language barrier in order
to try to protect French culture. The most striking manifestation of this policy
was a measure, introduced in 1977, which allowed into English schools only
those children whose parents had themselves attended an English school in
Quebec. The immediate results of this policy were a considerable reduction in
the amount of in-migration from the other (English-speaking) provinces and a
significant increase in the number of out-migrants, which actually doubled. The
volume and composition of the flow of international migrants to Quebec was
also affected.
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This is probably the most striking example of intervention in one small
sector of domestic policy (education, in this case) having a considerable, indirect
impact on the spatial redistribution of population. Indeed, even if there is no
direct intervention, there are a great number of policy measures which have an
indirect influence on this redistribution. It seems highly probable that, even if
there were a population redistribution policy, its effects would be more than
offset by the results of other indirect measures. Almost all policy measures, in
every field, have an indirect impact on population redistribution, though this
is not always planned. We shall discuss the effect of several such measures on
migration and settlement in the Canadian provinces.

As already noted, there is no direct control of fertility. However, certain
modifications to the Criminal Code related to abortions, adopted in 1969,
may have had an important impact on provincial fertility differentials, and thus
on population redistribution. The change in the law permits the doctor to per-
form an abortion once a committee has accepted that the abortion is necessary
for the mother’s continued physical well-being. The effect of this modification
is difficult to estimate, and varies from province to province because the num-
ber of committees and their readiness to accept abortion is different in each
province. The use of sterilization may also influence provincial fertility differ-
entials since in some provinces it is the most frequently used method of contra-
ception, while in others it is still regarded with some suspicion. (In Quebec,
about 40% of couples of reproductive age rely on sterilization as a means of
contraception, female sterilization being adopted in 90% of the cases.)

Any employment policy has regional implications, and will therefore
affect the spatial distribution of the population. Recognizing that migration
is one way through which regional labor market disequilibria may be con-
trolled, the Economic Council of Canada (1977, summary p. 10) recently
recommended that

“Canadians who want to improve their financial situation must to some
extent be ready to move into the regions where well-paid jobs are offered,
particularly if these jobs are located in the social and cultural environment
where these migrants come from.”

In order to encourage workers from areas of high unemployment to move
to regions of high labor demand, the federal government introduced a Manpower
Mobility Program in 1965. This was essentially an attempt to help ease the
financial barriers to mobility. Grants are provided to unemployed and under-
employed workers to help them search for a job (exploratory grants) or accept
a job (relocation grants) in a different area. In order to qualify for a relocation
grant, workers must have obtained continuing employment ‘“‘in the nearest
area where suitable jobs are available,” and their income must not be above a
a certain limit based on the number of dependents and the duration of the
unemployment. Recipients of relocation grants may also benefit from a re-
establishment allowance if their family is large enough.
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Though the financial aid provided through this program may be important
to migrant workers (relocation grants averaged more than $600 in the period
1975—-1976), the impact of this kind of intervention appears to have been rather
small. Between 1967 and 1972, an annual average of 6,500 relocation grants
were provided, but during the same period the yearly number of migrations
between municipalities amounted to 1,250,000 (Jenness 1974, p. 13). In the
period 1974—1975, relocation grants helped to fill only 2% of the job vacancies
and contributed to only 5% of the total number of interprovincial migrations
(Economic Council of Canada 1977, p. 196). Helping people to move does not
represent a policy of spatial redistribution of population if no precise spatial
objectives are defined.

This kind of spatial objective is implicit in a regional development policy.
“Since the birth of the Confederation, a balanced regional development has
always been implicitly, if not explicitly, one of the objectives of national
policy.” (Economic Council of Canada 1964). The first problem, of course,
is to understand what is meant by a ‘“‘balanced” regional development. The
activities of the various agencies set up by the federal government in the last
two decades lead to the conclusion that balanced regional development means
improving the viability of regions of poor economic growth.

It is obviously not possible in this short review to give a detailed account
of Canada’s regional development policy,* but it is doubtful whether this would
serve a useful purpose anyway. As concluded by Brewis (1969, p. 247) in his
study of regional economic policies in Canada:

“There is a serious lack of co-ordination among the various bodies con-
cerned . . . and it is often difficult to know who is responsible for doing
what . . . there seems to be something for everybody. But how effective
are these various incentives, and what sort of a pattern of regional devel-
opment is likely to emerge from them? No one is sure . . . to a very large
extent the government is still operating in the dark.”

However, the situation has improved since the creation of the Department
of Regional Economic Expansion (DREE) in 1969. This department tries to
coordinate various regional programs and, with a relatively small budget,
attempts to influence regional economic growth differentials. The financial
help provided by this department has been divided approximately equally
between three programs: infrastructure works (particularly roads, water dis-
tribution, and sewers in urban regions); rural development; and the establish-
ment of new plants or the expansion of existing ones in regions with a low
economiic growth rate.

Many criticisms have been leveled at the activities of DREE. Among these
are the large spatial dispersion of the help provided, the fact that a large part

*For a detailed analysis of regional economic policies in the 1960s, see Brewis (1969) p. 303. For the
1970s, see the Annual Reports of the Department of Regional Economic Expansion.
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of this help goes to urban regions which have problems of industrial con-
centration, and the fact that most of the aid goes to small private industries
which are rarely the most polarizing, since they often have a rather low “multi-
plier” effect.

It is of course particularly difficult to assess the effect (if any) of this
regional development policy on interprovincial migration flows. There are,
however, some indications that the reversal in migration flows observed during
the 1970s may have been reinforced by this policy. Table 20 presents some
data on the distribution of the aid provided by DREE through its regional
development programs.

There is clearly a correlation between the aid supplied to a province (Table
20) and the evolution of net migration rates between 1966—1971 and 1971—
1976 (Table 2). The four Atlantic provinces benefited the most from DREE’s
help and also registered the most impressive improvement in their migration
balance, while Ontario and British Columbia received less aid and experienced a
considerable deterioration in their net migration rates. This does not, of course,
imply that Canada’s regional development policy is solely responsible for the
recent reversal in interprovincial flows. One may however assume that it has
helped to shape the new pattern of migration. *

The major problem in trying to evaluate the indirect relationship between
various policy measures and spatial mobility is that these effects are often
contradictory. Comparing the Manpower Mobility Program put forward by
the Ministry of Manpower and the regional development policy administered
by DREE provides a good example. Both have the same objective: to equalize
labor supply and labor demand in all regions. But the former tries to reach
this goal by increasing the mobility of the population (‘“‘bringing the people
to the jobs’) while the latter tries to reduce it (‘“‘bringing the jobs to the
people™).

The main instrument used by the federal government to achieve a better
balance of provincial opportunities is to be found not in its regional develop-
ment policy, but in a system of equalization grants. The main function of these
grants is to ensure that standards are maintained at an adequate level in the
social services. The grants include revenue equalization payments made by
the federal government to the governments of the low-income provinces, as
well as grants to all provinces to support higher education, universal hospital-
ization, and medical insurance programs.

One measure which may have a significant and immediate impact on
regional development, and thus on population redistribution, is the federal
government’s policy of decentralizing some of its services. The first step in this
direction was taken at the end of the 1960s, when it was decided to move some

*In a recent econometric analysis of interprovincial migration flows in Canada, we obtained a significant
relationship between the variation in these flows and the provincial disparities in DREE’s per capita
expenditures for regional development. However, the contribution of this policy variable in “‘explaining™
total variance was small (about 10% in the best case). (Termote and Fréchette 1979, pp. 178-179.)
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TABLE 20 Provincial distribution of aid for regional development.

Province Per capita expenditures? Jobs created?
(Can §) (% of 1971 employment)
Newfoundland 95 24
Prince Edward Island 173 3.2
Nova Scotia 50 3.0
New Brunswick 81 4.6
Quebec 17 34
Ontario 2 0.3
Manitoba 21 25
Saskatchewan 23 1.3
Alberta 10 0.5
British Columbia 4 0.2

2Given as a yearly average 1969—1976.
Jobs created with the help of the Department of Regional Economic Expansion (DREE) between 1969
and 1975. Taken from DREE Annual Reports.

federal agencies from Ottawa to Hull. This is a suburb of Ottawa located on
the Quebec side of the Ottawa River, the border between Ontario and Quebec.
This measure, which was in line with the suburbanization of the capital city of
Canada, has clearly had an important impact on migration flows between Ontario
and Quebec. In recent years, the federal government has started to move some
of its services to more remote, underdeveloped regions of the country. In some
cases, the impact of such measures may be significant. Moving the Ministry of
War Veterans from Ottawa may not produce any noticeable effect on Ontario’s
migration balance, but relocating this Ministry in Prince Edward Island is likely
to have a considerable impact on the population flow to this province. (In the
period 1966—1971 Prince Edward Island had a negative yearly net migration
of only about 200 persons.)

Other fields in which changes in policy may have an indirect impact on
population redistribution include: export, defense, transportation, taxatjon,
housing, wages (minimum wage rate, for instance), prices, and energy. Most
of these areas are subject to both provincial and federal jurisdiction, and there
may be wide disparities between the measures introduced by different prov-
inces.

The main conclusion of this highly sketchy review of the effects of various
policies on the interprovincial redistribution of population in Canadais probably
that no conclusion can be reached. There are too many interrelations between
different measures introduced at various government levels, and too many
indirect influences to be considered, to be able to isolate the impact of a given
policy measure directly.

One of the advantages of the multiregional demographic model is that it
can be used to examine the demographic implications of various policy scenarios.
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The results obtained in this report show that there is an urgent need for such an
investigation, to enable policy makers to make informed decisions on matters
which may well direct the future course of Canada’s demographic and economic
development.

Of course, all models have their limitations. The quality of the output
obtained from a model depends to a great extent on the input, i.e., on the
quality of the data. Even in a country as rich in statistical data as Canada, there
are still some fertility and migration data which have to be estimated.

Moreover, in choosing a particular method of computing the various
rates, one also accepts a particular set of implicit assumptions (e.g., the linearity
of each function within a 5-year period and within a 5-year age group). But
this is also one of the strengths of the model: it allows us to test the sensitivity
of the results to a change in the estimation of certain data or the way in which
some rates are computed. This type of sensitivity analysis may thus provide
the basis for a data-collecting policy.

Though the empirical results produced in this paper may be subject to
dispute, at least one clear conclusion emerges: the effects of fertility, mortality,
and migration, as observed in 1966—1971, combined to produce a strong con-
tinued westward shift of the Canadian population. More precisely, projection
on the basis of the 1966—1971 demographic regime suggests that the popula-
tion of the two most western provinces (Alberta and British Columbia) will
increase dramatically, with the demographic weight of Quebec becoming as
marginal in the long run as the relative weight of the Atlantic provinces today.
The trends observed in fertility differentials and interprovincial migration in
the 1970s, and the impact of international migration (excluded from our
analysis), serve to reinforce these conclusions.

Results of this type go some way toward explaining recent developments
in the spatial distribution of economic and political power, and in the relations
between federal and provincial governments. The distribution of the popula-
tion between provinces is a crucial issue for Canada, both economically and
politically. It is hoped that this outline will stimulate further applications of
the multiregional demographic model to the Canadian population system.
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Appendix A

OBSERVED POPULATION, NUMBERS OF BIRTHS, DEATHS, AND

MIGRANTS, DISAGGREGATED BY SEX, AGE, AND PROVINCE:
1966—-1971
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Appendix B

OBSERVED DEMOGRAPHIC RATES: 1966—1971
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Appendix C

MULTIREGIONAL LIFE TABLE
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Appendix D

STABLE EQUIVALENT TO ORIGINAL TOTAL POPULATION,
DISAGGREGATED BY PROVINCE AND AGE
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