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The purpose of this article is to
pinpoint changes in fertility in Virginia
during the period 1940-1970. The
reason for doing so is quite simple:
despite the increasing role migration has
played in population growth and
redistribution in Virginia, the future size
and composition of the State's
population will be principally dependent
upon variations in fertility over time. A
diminution in fertility will naturally
create a cohort (group) smaller in size
than would have been created in the
absence of the fertility decline. If this
decline is sustained, it is obvious that in
time the population will become older,
in the aggregate, as cohorts born in past
periods of high fertility pass through
their lifespan. It is, in fact, the marked
decline of fertility among Virginia
women beginning in the middle of the
1960-1970 decade that has lead to th is
article.

ALTERNATIVE FERTILITY MEASURES

The most frequently encountered
measure of fertil ity is the crude birth
rate - that is, the number of births in a
given year per 1,000 population. The
reason for the designation "crude" is
simply the failure of this measure to
account for the age, sex, and racial
com position of the population in

question. It is readily apparent that one
population with relatively more women
in the reproductive years (roughly, the
age group ten through forty-nine) than
another will have a higher crude birth
rate if both populations have similar
ferti Iity patterns.

To overcome the lack of precision of
the crude birth rate, several more
refined measures of fertility can be
employed. The simplest of these is the
general fertility rate, which is the ratio
of births in a given year to the number
of wo men ag ed fifteen through
forty-four (these account for almost
aII births). Th is measure recognizes
differences in sex composition and, to a
lim it ed extent, differences in age
composition. Still, differences in the age
composition of women in their
reproductive years are not shown by th is
measure. To provide that data, a
measure called the total fertility rate is
employed. The total fertility rate is
simply the sum of the ratios of the
number of births by women of a given
age to the number of women of that
age. The total fertility rate indicates the
number of children that would be born
per 1,000 women over the span of their
childbearing years if the fertility rates
by age were unchanged over the entire
period.

Two m ore refined measures of
fertility are available, both of which
stem from the total fertility rate. These
measures, the gross and the net
reproduction rates, recognize that rates
of reproduction hinge upon the size of
the female population and,

consequently, measure the reproductive
p erfo rm ance of only the female
population. The gross reproduction rate
iss imp Iy the total ferti Iity rate
multiplied by the percentage of live
births that are female. The net
reproduction rate, which recognizes that
some female children will not survive to
the end of their reproductive span, is
the gross reproduction rate weighted by
the probability of survival to the end of
the childbearing years.

THE CRUDE BIRTH RATE, 1940-1970

Of all the measures noted above, only
the crude birth rate is available on an
annual basis. Although the number of
births and estimated total population are
available annually, there is no reliable
estimate of the age composition of the
population avaitabte except in the census
years 1940, 1950, 1960, and 1970.

As shown in Table 1, movements in
the crude birth rate were qu ite erratic
from 1940 to 1970. Beginning with a
relatively low rate of 21.1 in 1940,
primarily a carry-over from the
then-ending Great Depression, fertility
increased more or less consistently
through the years of World War II and
the post-war period, with peak fertil ity
of the total population being reached in
1947. Although a decline set in after
1947, the crude birth rate was at 25 or
above for all the years between 1948
and 1958 except for 24.7 in 1950.

In 1956, however, a steady decline in
the crude bi rth rate began, wh ich
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TABLE 2 / GENERAL AND TOTAL FERTILITY RATES, AND GROSS NET REPRODUCTION
RATES BY RACE, VIRGINIA, 1940-1970

accelerated in the years 1964-1969. The
1969 level, 17.4, was the lowest
r ecor dedin Vir gin i a sin c e th e
compilation of reports began in 1913.
The pattern for wh ites was nearly
identical, although the lowest level of
fertility among this group occurred a
year earlier. Among non-whites the
pattern was sl ightly different. Instead of
peaking in the late 1940s, fertility
among non-whites rose steadily to 1956
and 1957, when a level of 31.4 births
per 1,000 population was recorded.
Fertility then declined, at first slowly,
then more rapidly, until a low of 20.1
was reached in 1969. In brief, for

~--'~h, e, h -r-ttde b\r-th-ra ee1ined
consistently from a level of 24.5 in

Total Population:
General Fertility Rate
Total Fertility Rate
Percent of Births Female

Gross Reproduction Rate
Net Reproduction Rate

Wh ite Popu lation:

General Fertility Rate
Total Fertility Rate
Percent of Births Female

Gross ReproductionFfate
Net Reproduction Rate

1940a

95.8
2737.0

.4898

1340.6
1.2159

91.5
2624.5

.4864

1950a

109.3
3121.5

.4857

1516.1
1.4400

102.7
2934.0

.4834

-~~1418.3

1.3604

1960

114.3
3476.5

.4906

1705.6
1.6368

107.1
3275.5

.4873

1596.2
1.5424

1970

85.0
2356.5

.4873

1148.3
1.1102

80.8
2237.2

.4849

1084-:-8
1.0550

Non-white Population:

TABLE 1 / CRUDE BIRTH RATES BY RACE,
VIRGINIA, 1940-1970

Births Per 1,000 Population

General Fertility Rate
Total Fertility Rate
Percent of Births Female

Gross Reproduction Rate
Net Rep roduction Rate

109.3
3046.5

.4986

1518.8
1.2913

132.7
3727.0

.4923

1834.8
1.6835

143.2
4254.5

.5004

2128.8
1.9882

103.7
2817.8

.4955

1396.2
1.3221

1956 to 16.7 in 1968, a reduction of
32.7 percent. For non-whites, fertility
declined consistently from 31.4 in 1957

__--io O.l_in Jll69., re_duction _0 36
percent. In 1956, the crude birth rate
among non-whites exceeded that of
whites by 28.2 percent; by 1969, this
factor had decreased to 19.6 percent. It
is too early to forecast whether the
upturn in 1970 represents an actual
increase in fertility or, more probably, is
a resu It of basing the rates on
population estimates that were too high.

Source: Virginia State Department of Health,
1970 Annual Report (Richmond: The Author,
1971 ), p. 40 and Statistical Annual Report ...
JJllil (Richmond: The Author, 1951), p. 19.

20.3 23.6
21.5 23.5
23.8 25.1
24.5 25.4
24.1 25.3
23.2 24.8
24.9 25.7
27.3 29.0
24.9 29.6
24.4 29.9
23.5 29.0
24.3 30.0
24.8 30.2
24.8 30.3
25.2 31.2
24.3 31.2
i4.5 --31.4
24.1 31.4
23.6 30.7
23.2 30.3
22.7 29.0
22.8 28.8
22.3 27.6
21.7 27.6
21.3 27.4
18.9 25.3
17.5 23.4
16.9 22.3
16.7 20.7
16.8 20.1
17.7 21.8

Sources: Robert D. Grove and Alice M. Hetzel, Vital Statistics Rates in the United States,
1940-1960 (Wash ington: National Center for Heal th Statistics, 1968); Vi rgi n ia State Department
of Health, Annual Report (various years, 1940-70); U. S. Bureau of the Census, U. S. Census of
Population: 1970. General Population Characteristics: Virginia (Washington: U. S. Government
Printing Office, 1971).

years when the census is taken si nce
these measures require knowledge of the
age distribution of the female

_ popJlLaf an. The pattern <2L--.illl these
fertility measures, as shown in Table 2,
parallel those of the crude birth rate: all
rates increased rather substantially from
1940 through 1950 to 1960, and then
declined quite sharply from 1960 to
1970. For whites and for the total
population, all indicators in 1970 were
less than the corresponding data for all
other years. The same was true for the
non-white population, save for the net
reproduction rate which was slightly
lower in 1940 than in 1970.

The fact that the gross reproduction
rate among non-whites was so much
higher in 1940 than 1970 suggests that
there has been a considerable decline in

As noted previously, the more refined
measures of fertility can be computed
with any degree of accuracy only in

VARIATION IN THE RATES

aAdjusted for underregistration of births

Non-WhiteWhiteYear Total

1940 21.1
1941 22.0
1942 24.1
1943 24.7
1944 24.4
1945 23.6
1946 25.1
1947 27.7
1948 25.9
1949 25.6
1950 24.7
1951 25.5
1952 26.0
1953 26.0
1954 26.5
1955 25.8
1956 26.0
1957 25.7
1958 25.1
1959 24.7
1960 24.0
1961 24.1
1962 23.4
1963 22.9
1964 22.5
1965 20.1
1966 18.7
1967 18.0
1968 17.5
1969 17.4
1970 18.5



mortality among non-whites during this
period. The net reproduction rates in
1970 for the total population, and in
particular for the white population, are
quite low. For whites the data show
that every woman will have, on the
average, only 1.05 surviving daughters.
Thus, if this rate continues to hold, the
white female population of the State
would eventually increase by only about
5 percent over th e cou rse of a
generation (approximately twenty-five to
thirty years), not considering the impact
of migration. For non-whites, the female
population would increase by about 32
percent. It is interesting to note that
a\though terti\ ity tor both races was
generally lower in 1970 than in earlier
years, with the exception of the
non-white net reproduction rate in 1940
and 1970, the difference between the
reproductive performance of the races
has widened since 1940. In 1940, the
net reproduction rate for non-wh ites was
9.2 percent higher than the rate for
whites; in 1970, it was 25.3 percent
higher.

OUTLOOK FOR THE FUTURE

It has been extremely difficult for
demographers to predict the future
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course of fertility with any reliability.
Recent declines in the crude birth rate
have been extremely confusing in light
of the relatively large number of women
now in, or about to enter, the peak
reproductive years. Changes in the labor
force partici pation patterns of women
and in the age at marriage, both on the
increase in recent years, as well as
attitudinal changes among women
toward childbearing are, perhaps, the
principal cause of decline in fertility.

For the purpose of evaluating the
impact of a continuation of low
fertility, two population projections for
Virginia have been prepared. Beginning
with 1970 census data and 1968
age-sex-specific mortal ity rates for the
United States, one projection assumed
continuation of 1970 age-race-specific
fertil ity; the other assumed that the
1960 ferti Iity schedu Ie wou Id hold.
These projections were extended to the
year 2000, or for about one generation,
and no account was made of migration.
It should be understood that the
purpose of these projections, as shown
in Table 3, is not to provide a forecast
of the State's population, but rather to
show the relative impact of a
continuation of recent fertility patterns.

As the table shows, the differences
between the projections are very large.

If the 1970 fertility pattern is assumed
to hold until the year 2000, Virginia's
total population would increase by 28.1
percent, o~ an average rate of growth of
.83 percent per year. Wh ite population
during the period would grow by 23.9
percent; the non-white population would
grow at a greater rate - 45.9 percent.
As a result of this differential in growth
rate by race, the share of the population
that is non-white would rise from the
1970 level of 19.1 percent to 21.7
percent.

On the other hand, if 1960 fertility
rates were assumed for the 1970-2000
era, the total population of Virginia
wou rd rise by 64.7 percent, or an
average annual growth rate of 1.67
percent. As was true previously, the
non-white population would increase
more rapidly than the white, the total
increase over the entire period being
100.7 percent. The white increase would
be only 56.4 percent. Again, non-whites
would increase as a share of the
population, from 19.1 percent in 1970
to 23.2 percent in 2000.

More important than the foregoing,
at least in terms of probable effects
upon the economic well-being of the
Commonwealth, are the changes in the
age distribution of population resulting
from these alternative fertil ity trends. A

TABLE 3/ POPULATION OF VIRGINIA, 1970, AND ALTERNATIVE PROJECTIONS BY AGE AND RACE TO THE YEAR 2000
(All numbers are in thousands)

TOTAL WHITE NON-WHITE
1970 2000 2000 1970 2000 2000 1970 2000 2000

With 1970 With 1960 With 1970 With 1960 With 1970 With 1960
Age Fertility Fertility Fertility Fertility Fertility Fertility

0-4 392 496 955 305 356 677 87 140 278
5-9 457 481 821 354 351 590 103 130 231

10-14 474 485 739 365 358 539 109 127 200
15-19 441 490 720 343 364 532 98 125 188
20-24 440 471 690 368 355 517 72 116 173
25-29 335 430 629 282 331 483 53 99 145
30-34 280 379 379 233 297 297 47 82 82
35-39 269 439 439 223 343 343 47 96 96
40-44 281 447 447 233 349 349 48 98 98
45-49 282 406 406 235 322 322 48 84 84
50-54 248 394 394 205 335 335 43 58 58
55-59 211 286 286 173 246 246 37 40 40
60-64 172 220 220 143 189 189 29 31 31
65-69 134 187 187 109 161 161 25 26 26
70-74 99 163 163 81 142 142 18 21 21

75+ 133 180 180 110 159 159 23 22 22
Total 4,648 5,953 7,654 3,762 4,659 5,882 887 1,294 1,773



simple way of measuring such effects is
by an examination of the dependency
ratio. This is simply the number of
dependents in the population, say those
with ages under twenty and sixty-five
and over, divided by the population of
working age. The resulting ratio
indicates how many IInon-producers" are
supported by each member of the
population of working age. Although the
assumption that no one less than twenty
or sixty-five and over is in the labor
force is clearly false, the ratio does
provide a valid measure of comparison
of two or more popu lations.

In 1970, the dependency ratio was
.8459. Of this, .7006 was accounted for---...~

by those under twenty; the ba\ance of
.1453 represents those over sixty-five.
Based on the 1970 fertility schedule as
shown in Table 3, the dependency ratio
by the year 2000 would decline sharply
to .7147, with the breakdown for th e
youngest and the oldest age groups
being .5622 and .1525, respectively. The
projection for 2000 based on the 1960
fertility schedule would show a
markedly higher dependency ratio of
.9680. The breakdown for the two age
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groups would be .8319 and .1361. The
proportion of IInon-producers" would
therefore constitute a much larger
bu rden if there is a retu rn to the 1960
fertility rates.

1960 OR 1970?

Briefly, this article has traced the
movements of several fertility indicators
for Vir gin i a d uri ng the period
1940-1970. In general, there was a
sustained increase in measured fertility
from the beginning of the period to
some time around 1955-1960, followed
by a lasting t to 1970.
There appears to have been a slight
upturn in the latter year, but it is much
too early to determine whether the
downward trend is reversing itself.

Data for 1970 show that the net
reproduction rate in Virginia (the
number of surviving daughters a woman
would bear over the course of her
lifetime) was at a relatively low .level of
1.11. For white women, in particular,
the rate was very low, being 1.05. This
rate is only slightly higher than the 1.00

level required eventually to bring about
a state of zero population growth.
Naturally, such considerations ignore the
impact of migration, which was a
significant factor in the growth of
Virginia's population from 1960 to
1970.

To indicate the potential impact of
the changes in the fertility rate, two
population projections for the State
were made. One of these assumed that
the 1970 fertility rates would be
maintained through the end of the
present century; the other assumed that
the 1960 fertility rates would be
continued. As can be seen, by the year
2000 the differences between these ~tw--",-o _
projections could be quite significant.
The total of the higher fertility rate
projection would be greater by 1.7
million persons and would have
considerabl y more you ng and non-wh ite
persons. Obviously then, these
differences in the number of young
people and the accompanying ratio of
non-producers to producers cou Id have a
significant effect on the social and
economic welfare of the
Commonwealth.
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