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FOREWORD

Issues concerning the level and composition of immigration to the United
States have assumed prominent positions on the agendas of many policymakers.
Perhaps nowhere are immigration”s effects more keenly felt than in California,
where one-quarter of zll foreign-born persons in the United States currently
reside.

This Policy Discussion Paper series 1is aimed at improving the quality of
the policy-making process through a broad distribution of research findings on
the consequences of immigration to California. These dissemination activities
are part of The Urban Institute”s larger project, Study of the Impacts of
Immigration in California, funded by the Weingart Foundation, the Atlantic .
Richfield Foundation, the Ahmanson Foundation, and the Times Mirror
Foundation. Important policy issues being addressed include (a) economic and
fiscal 1issues associated with immigration, (b) the character and tempo of
assimilation processes, and (c) the impact on California of proposals for
immigration reform. All major immigrant groups to California-~—not just

Mexicans——are being included, as are the comparative effects in northern as
well as in southern California.

The Urban Institute”s objective is to make a positive contribution to the
policy process. It is committed to getting its work into the hands of people
who can use it and rely upon it to make judgments of their own on futura
policy directions. Related titles are listed at the end of this paper.

Thomas J. Espenshade
Director
Program in Demographic Studies




WHY THE UNITED STATES NEEDS IMMIGRANTS
Executive Summary

Industrial nations of the West, including the United States, are entering
a new stage in the demographic transition from high birth and death rates to
low birth and death rates. Since 1965 birth rates in many of these countries
have fallen substantially below, and not just to, the level needed to replace
their populations in the long run. At the same time fertility was declining,
international migration--much of it from third world countries—was
acceleratiny, both in terms of absolute numbers and as a proportion of total
population growth. These developments pose a dilemma to policy makers in
industrial democracies. In the absence of immigration, populations with
below-replacement birth rates are headed for loug-run declines in population
. size. But if immigration is encouraged for the sake of demograpihic stability,
it leads to changes in the ethnic, racial, cultural, and linguistic
composition of populations that are themselve; sources of concern.

Because fertility rates in the United States have fallen to about 1.8
lifetime births per woman--below the 1level of 2.1 needed to maintain
population stability~—and there is scant evidence on the social horizon to
suggest a sharp upturn in birth rates anytime soon, the United States needs
immigrants to prevent long-run population extinction. But to forestall the
nativist, and frequently =xenophobic, tendencies that have gripped some
segments of western European populations, the United States also needs an
immigrant policy to go along with its immigration policy. Proposed U.S.
immigration reforms should be paying more attention to policies and programs
to accelerate the inccrporation of immigrants and their descendants into full

participation in society”s mainstream.




INTRODUCTION

Industrial nations of the West are entering a new stage in the

demographic transition from high birth and death rates to low birth and death
rates. Since 1965 fertility rates in many of these countries have fallen
substantially below, and not just to, the level needed to replace their
populations in the long run. Moreover, there seems to be little hope for a
sharp reversal anytime soon. In the United States, fertility rates prior to
1970 had never.been below replacement, wi*h the exception of a few years in
the middle of the Great Depression. And with the recrudescence in native
fertility following the Second World War, even this brief episode was quickly
forgotten. After the war, U.S. period total fertility rates peaked during the
late 1950s, then declined slightly to 3.65 in 1960, fell sharply to 2.48 by
1970, and then slipped quietly below replacement in 1972. In succeeding years
fertility rates have remained below replacement, showing little tendency to
deviate from an essentially flat trend line of 1.80 lifetime bif&hs per woman.

Fertility 1levels in other industrial democracies have also declined
precipitously. A review of these trends can be found in Teitelbaum and Winter
(1985) and 1in Wattenberg and Zinsmeister (1985). By the mid-~1980s total
fertility rates averaged 1.8 in northern Europe and 1.5 in western Europe,
including 1levels as low as 1.3 in Denmark and West Germany (Population
Reference Bureau, 1986).

At the same time fertility was declining, international migration to the
West=-much of it from third world countries——was accelerating, both in terms
of absolute numbers and as a proportion of tctal population growth. Though
not recognized as such at the time, these international movements were to

become one of the most impo...at demographic changes of the period (Teitelbaum




and Winter, 1985). Immigration to Great Britain and the Netherlands was

spurred by decolonization, to Sweden, France, and West Germany by various
guest worker programs designed to alleviate labor shortages in the 1950s snd
1960s, and to the United States and Ganada by immigration reforms in the 1960s
that ended discrimination against entrants from non-European countries.
Recent estimates suggest that the United States, for example, is now accepting
nearly twice as many immigrants and refugees as all other nations combined
(Lamm and Imhoff, 1985), and that legal and illegal immigration together make
up about one-third of annual U.S. population growth. In 1970 the foareign-born
population in the United States comprised 4.8 percent of total population, but
low birth rates coupled with growing levels of imm;gration in the following
decade boosted this figure to 6.2 percent by 1980 (Economic Report of the
President, 1986).

When immigration is predominantly from third world countries it
contributes to population growth in two ways, through the addition of the
immigrants themselves and from the fact that immigrant fertility is often
higher than native fertility. West Germany registered natural increase of
366,300 in 1965 when the excess of births over deaths among the native German
population was 334,000, and among immigrant workers, 32,300. But by 1975,
natural increase had turned negative. Births among the native population
lagged deaths by 235,600, whereas the surplus among immigrants rose to
99,000. Thus immigration accounted for all of West Germany”s demographic
increase. Similarly in France, of total population growth between 1950 and
1975 of eleven million, seven million was due to immigration and four milliom
to natural increase. In contrast , growth in the French population since 1975

is due almost entirely to higher birth rates among immigrant North Africans
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(Carlson, 1985). Teitelbaum and Winter (1985) have called attention to the
demographic significance of low fertility in the presence of immigration:

The convergence of the baby bust with the growth of international

migration has led to a new demographic phenomenon of great

relevance to debatec about population decline. Put simply, the
coubination of record-low fertility and high immigrat.ion

(especially from countries of hizher fertility than the receiving

countries) means that immigration must account for a large and

increasing proportion of Western population growth (pp. 91-92).

Assuming that most governments find it easier both administratively and
politically to regulate immigration than fertility, and ‘that non~replacement
fertility is therafore 1ikely to be a permanent condition of western
industrial democracies, brings into clear focuc the demographic dilemma facing
these countries. In the absence of immigration, populations with below=
replacement fertility are in incipient decline. And if {immigration is
encouraged for the sake of demographic stability, it leads to changes in the
ethnic, racifal, cultural, and linguistic composition of populations that are
.t:hemselves sources of concern. In western European countries where these
compositional changes are occurring more quickly than in the United State.s,
concern 1is sometimes magnified to the level of hysteria, especially when
traditional white majority populations feel threatened by the prospect of
being displaced by other peoples. For this reason, Teitelbaum and Winter
(1985) comment: "Recent developments in France and Germany once more
highlight the extent to which the matters raised in this book go far deeper
than the administrative and technical, touching sensitive and important
political issues 1likely to cloud and complicate present and future policy
debates” (p. 120).

Before policy makers can deal intelligently with these issues, it 1is

important to understand what the demographic implications are of continued low




fertility and immigration. Most discussions of long~term population dynamics
are couched in terms of stable population theory, a theory of the growth and
structure of human populations that was developed for populations assumed to
be closed to immigration and emigration. When migration is recognized, it is
often to note that migration rates can be incorporated into survival rates so
that no substantial modifications of the stable model are required (Lopez,
1960; Hyrenius, 1959; Sivamurthy, 1982). Only in the last decade or so have
demographers turned their attention to the formal properties of so-called
"open” populations, and they have generally proceeded by focusing first on the
existence and second on the nature of long-run equilibrium solutionsi
Important gaps in our knowledge remain, however, with respect both to the
paths followed by these open populations on the way to a long~term equilibrium
and to the time it takes to achieve an‘equilibrium outcome.

This paper is concerned with these latter two gaps in our understanding.
It begins by reviewiné what we already know about population dynamics in
populations subject to immigration and/or emigration. Then, in the context of
fertility below replacement and comstant annual immigrarion, it addresses two
issues: (1) Starting from any arbitrary point, whkat temporal path does a
population follow on its way to a long-run equilibrium stationary population?
and (2) How long does it take for such a long-run statiorary population to
materialize? Finally, some of the policy implications surrounding the twin
features of non-replacement fertility and immigration are considered, along
with a possible solution to the demogruphic dilemma confronting industrial

democracies today.




BACKGROUND

Mathematical models have treated migration both as rates of migration and
as numbers of migrants. We begin our review with those models that have taken
the first approach. Keyfitz (1977) has studied the long-run properties of
populations subjected to repeated out-migration. Suppose, for example, that a
population that 1is closed to immigration and emigration has an intrinsic
growth rate of r and that the objective is to lower that rate to r*. When
r* = 0 so that a statiomary population is the ultimate aim, Keyfitz produces a
simple formula for the fraction of the population at age x that must emigrate
each year. Because examples of emigration at just one age are difficult to
find in practice, it would be worthwhile to generalize these results to
incorporate emigration at several ages simultaneously. Hyrenius (1959) and
Espenshade (1984) have made a start by adding emigration into the force of
mortality schedule.

Approaches to in-migration and out-migration have been combined in work
by Rogers (1975), who extended the classical mathematical demography of single
regions to multiregional population systems. Fogers considers a closed
multiregional syétem that experiences internal migration but no emigration or
immigration. Long-run equilibrium conditions are then explored {f
multiregional age-specific rates of fertility, mortality, and internal
migration are assumed to be constant. With these postulates, the entire
multiregional system and each region separately eventually grow at the same
constant rate. Each region has a stabie age distribution, though not
necessarily the same as the age distributions ia other regions.

Sivamurthy (1982) studies the effects of migration on the growth of a

population and on its age-sex structure when migration is specified by an




overall net migration rate and an age-sex composition of the net migrants at
the time of migration. These impacts are compared to those when there is no
migration and when migration is specified by age-gex—specific net-migration
rates. He concludes that the continuation of a fixed set of ferti.ity,
mortality, and migration rates leads eventually to an equilibrium—state
population with an unchanging age-sex structure and a constant growth rate.
Sivamurthy also examines the time required for convergence to such an
equilibrium-state populsiion. If there is net iﬁmigration at all ages, then
convergence occurs more quickly than in the absence of migration; if there is
net emigratiéh at all ages, convergence takes longer than if migration were
zero.

For many purposes it is more appropriate to characterize immigration by
the number of migrants than by the rate of migration, not only because most
countries have policies to limit their annual iamigration but also because the
population at risk of immigrating is not the population in the host country
but the population in the rest of the world.

In a paper prepared for the U.S. Commission on Population Growth and the
American Future, Coale (19725 asked how much of a reduction in rertility beléw
the replacement level would be needed in an initially stationary population to
maintain a stationary population with the same annual number of births if a
steady stream of immigrants were permitted to enter the population. Coale
also considered the effect on long-term population growth if immigrants were
added to a stationary population where everyone maintained replacement-level
fertility. In the latter case, growth would be at a constant arithmetic rate;
each year the addition to the population would be the same as in the previous

year.




Pollard (1973) has shown that any fixed below-replacement fertility
schedule, when ‘coupled with a constant number and age compcsition of
immigrants, leads to a statiomary population. Pollard”s analysis is somewhat
more general than Coale’s because Pollard shows that the level of belcw-
replacement fertility that leads to a stationary population is not unique. On
the other hand, Coale preserves the distinction between immigrant and native
fertility, whereas Pollard assumes the same reproductive behavior for all
women.

Espenshade, Bouvier, and Arthur (1982) have shown that if, starting at
some arbitrary point, age-specific birth and death rates of a population are
fixed, if fertility is below replacement, 2and if the yearly number of
immigrants to the population as well as their age—-sex composition are
constant, then that population will evolve in the long run to a statiomary
population with a coustant size and an unchanging age-sex distribution. Such
characteristics of the long-run stationary population as 1its size and age
composition do not depend on the size or the age-sex structure of the starting
population, but only on the underlying assumptions regarding future fertility,

mortality, and immigrationm. Moreover, the quilitative conclusion that a

stationary population eventually results under these circumstances is
unaffected by how far below replacement fertility is or by the precise level
of immigration. For this conclusion to hold, it is not necessary for
immigrant women to adopt the fertility patterns of native women. Immigrant
women may have fertility rates substantially abave replacement, and so may
their descendants in the first, second, and later generations. Al!l that is
required for an equilibrium stationary population to materialize in the long

run is that, at some point in the gemerational chaia—-whether beginning with
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the f£irst generation, the tenth, or the fiftieth——one generation of immigrant
descendants must adopt, =nd subsequent generations must maintuin, below-
replacement fertility.

Finally, Mitra (1983) has examined the asymptotic properties of
populations with a constunt annual influx of iumigrants and with fertility
rates below, at, and above replacement. He reproduces the result that a long-
run gtationary population is the outcome when fertility rates are constant and
below replacement. Like Coale, he finds that a population experiences
arithmetic growth 1if fertility is at replacement; and if fertility rates are
above replacement, Mitra shows that the long-run population approaches the
same intrinsic growth vate it would have in the absence of immigration.

In sum, the current literature focuses on proving the existence of long-
run equilibrium solutions when fertility, mortality, and migration are assumed
to be constant, and on deducing the characteristics of the equilibrium

’

population ‘..g., its size, growth rate, and age composition) from underlying
assumptions about vital rates. Much less is known about population dynamics
in the years separati—~g the start of a projection from the attainment of an
eventual equilibrium and about how long it takes to reach an equilibrium-state

population. We turn next to a consideration of these two issues when

fertility is below replacement.

PATH TO CONVERGENCE
Concepts
To study the dynamic path toward a long-run equilibrium stationar;
population that is followed by any arbitrarily chosen population when its
fertility is constant and below replacement and when it receives a constant

annual influx of immigrants, it is useful to imagine that the host country is




divided into a "western" half and an "eastern" half. Let us assume that the
population that is alive at time t = O, the time when underlying fertility,
mortality, and immigration con&itions become constant, lives entirely in the
western half and that there 1is no =migration into or out of this region for
values of t > 0. The eastern region, w.hich is assumed to be empty st t = O,
is reserved for subsequent immigrants and their future descendants.

Under these conditions, the populatica in the west eventually
disappears. B;.acause it is closad to immigration and emigration and has
fertility below the replacement level, the western population has a negative
intrinsic growth rate, and therefore its size will eventually approach zero.
The long-run path taken by the western population depends on the size of the
stable equivalent population, Qg, and on the intrinsic growth rate, r. As
time increases beyond t ~ 0, Qt = Q et traces out a declining exponential
population trajectory to which the size of the western population conver:ges.1

The population-building process in the eastern half of the country is
more complex. The first point to recognize is that a constant annual flow of
immigrants after t = 0 leads to a resident population of foreign-born persons
whose size and age composition are eventually constant. This stationary
population of immigrants is built up in much the same way that an ordinary
life-table stationary population is generated except that, in the former case,
people can enter the population at any age and not Just age zero. After
immigrants have been arriving for t years, the foreign-born population wiil be

stationary at all ages less than or equal to t. For example, the number of

lThe interested reader may consult Espenshade and Gampbell (1977) for
details of the stable equivalent population and its relevance to population
momentum.

13




10

foreign—-born women will be constant througt; the end of the childbearing ages
afte;: about 45 or 50 years. The total foreign-born population will be
stationary after about 100 years. However, because immigrants enter the
population at all ages and not just at age zero, the age distribution of the
foreign—born population will not follow the shape of the life-table survival
curve, even when the number of foreign-born persons is statiomary at all ages.

Next, assume that the native-born children of immigrant women and all of
their subsequent descendants also live in the eastern portion of the country.
If we designate the foreign-born population as the "zeroth"” generation, their
native-born children as the "first" generation, their grandchildren as the
"second” generation, and so on, we can see how each of these generations
evolves from the preceding one. The annual number of first-generation births
to immigrant women at time t, By(t), starts off at zero for t = 0 and then
rises steadily as the number of immigrant women in the childbearing ages
increases. Once the value of t surpasses the oldest age of childbearing, B,
the number of foreign-born women of childbearing age becomes stationary and
Bi(t) levels off at a fixed annual ceiling of Bj.

The number of second-generation births at time t, By(t), depends on the
number of first-generation women in the childbearing'ages. If the age
childbearing begins is denoted by &, births in the second generation do not
appear until after t = o when women in the first generation reach the
childbearing ages. Thereafter, because of the monotonic behavior of B, (t),
Bo(t) increases continuously until it, too, reaches a fixed annual ceiling.
This ceiling 1is attained when B;(t) has been constant for B years, that is,

when t = 28 . At that point, By(t) can be written as

Bz(t) - BZ - Bl * NRR]_ N
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where NRR; 1is the value of the net feproduction rate for first-generation

women.
/

In general, the number of births at time t in the ith generation is
By (t). Reasoning as before, B;(t) 1s zero until women in the parent or
(i-1)th generation enter their childbearing years. B,(t) then increases
continuously until it reaches a maximum of By = Bj.; * NRRy.j+ The times at
which the Suéh;ssive generational birth sequences, Bjy(t), first acquire
nonzero values and when they finally reach the’vr maximum values are shown in
table 1.2

Up to this point,.in describing the evolution of the populatiou in the
eastern half of the country, we have not made use of the assumption that
fertility is below replacement. The discussion has been general enough that
it applies to any levels of generation-specific fertility. But only if
fertility is below replacement will the equilibrium-state population in the
east be a statiomary population. As t progresses to larger and larger values

the annual birth flow in the eastern population, B(t), is the sum of births in

all generations, or

B<t)=B1+B2+---+Bi+--- [}

2Another instance in which the succession of generations arises has been
discussed by Keyfitz (1968, pp. 117-126). Keyfitz uses the term "generation"
in the context of projections of closed female populations. It refers to how
many generations separate the children from the population alive at time
zero. Specifically, the zeroth generation denotes births, G(t), to women
alive at time zero. The first generatiom, By(t), are births to G(t) women.
In this situation there are only a finite number of births in each generation.
In contrast to the immigration model developed in the text in which the number
of births in each ceneration is infinite (though the annual number is finite)
because the population is continually replenished by immigrants, in the case
Keyfitz considers, the limiting value of B;j(t) as t tends to infinity is zero.




Successive Generational Birth Sequences, Bi(t)

12

Table 1

Time Paths Followed by

Births Births
Begin at ‘Become Stationary Duration of
Generation t = at t = Convergence
(1) (2) (3 (4) = (3) - (2)
By (t) 0 B B
By(t) e 28 28-~-a
B3(t) 2a 38 38 - 2a
By (t) (1-1)¢ 18 1B - [(1-1)a]

= (B~-a)i+a
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If all generations exhibit the same below-replacement fertility so that

NRR; = NRR < 1 for every generationm, then
B(t) = B; (1 + NRR + NRR® + ...) and, in the limit,
B(t) = B = B; / (1-NRR) .

The total statiomary population that arises in the east is made up
therefore of many smaller stationary populations. There are H foreign~born
persons, and if life expectancy at birth is represented by ey, there are in
addition Bjey first-generation personms, Bjey second-generation persons, and so
on. The relative size of successive generations of native-born persons is
governea by the value of the né; reproduction rate in the parent generation.
Lastly, the ages of people in each native~born generation are distributed as
the life~table survival curve.

To summarize, if a population with an arbitrarily chosen size and age-sex
composition“ is projected assuming fixed below-replacement fertility and a
constant annual number of immigrants whose age~sex composition is held
constant, the equilibrium~-state outcome is a stationary population. The
initial population and its descendants eventually die out because fertility
rates are inadeqﬁate to replace this population. While that is happening, a
new population of recent immigrants and their descendants is forming. This
new population consists of a succession of smaller stationary populations~—one
of immigrauts themselves, one of first-generation native-born persons, one of
second-generation native-born persons, and so on. The stationary population
of foreign~born persons is formed first, followed by the population of first-
generation descendants, and so on down the generational chain. Total

population size is the sum of the number of people in each generation, and

17
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this sum converges to a fixed total provided the number of people in
successive generations becomes progressively smaller, that is, provided
fertility rates are below replacement.
Application

To 1illustrate these conclusions we have projected the 1980 U.S.
population using constant assumptions about fertility, mortality, and annual
immigration. Fertility rates are set at their 1980 levels, or at a total
fertility rate of 1.835. Death rates come érom 1980 U.S. life tables in which
life expectancy at birth is 77.5 years for females and 70.0 years for males.
When combined, these fertility and mortality rates determine a net
reproduction rate of 0.874. Figures on legal immigration to the United States
for 1?82 are used because Immigration and Naturali.ation Service data for 1980
and 1981 were not tabulated by sex. In 1982 there were 559,800 1lawful
permanent residents admitted to the United St:at:es.3

The results of this projéction are shown in .table 2. There were 226.5
miliion persons enumerated in the 1980 U.S. decennial census. With the
assumptions described above, this population would eventually decline by over
50 million people before leveling off at a statiomary population size of 169.7
million. In the eventual stationary population, the sum of the annual number

of births (1,937,700) and the annual number of immigrants (559,800) is just

3Although these projections ignore emigration and undocumented
immigration, these two components are roughly offsetting. According to Warren
and Kraly (1985), ". . . the estimated number of non-U.S. citizens emigrating
and undocumented migrants counted ip the cemsus were roughly of the same
magnitude during the 1970s, 1.2 and 1.5 million respectively” (p. 7). Making
a small adjustment for the emigration of U.S. citizens boosts current total
emigration to more than 150,000 people each year (p. 2). Beginning in January
1986, the U.S. Bureau of the Census” postcensal estimates and CPS controls
included an annual allowance of 200,000 for undocumentced immigration and
160,000 for legal emigration for each year since 1980.




Table 2

U.S. Population, April 1, 1980, and Eventual Stationary Population Achieved with

Constant Fertility, Mortality, and 559,800 Annual Immigration (all numbers in thousands)

U.S. Population, April 1, 1980 Immigration Assumptions (1982) Eventual Stationary Population

Age Females Males Females Males Females Males

0-4 7,986.2 8,362.0 17.5 16.5 4,706.1 4,936.0

5-9 8,160.9 8,53¢.1 19.7 21.4 4,788.9 5,016.5
10~-14 8,925.9 9,316.2 22.6 24.8 4,889.4 5,123.9
15-19 10,412.7 10,755.4 27.0 28.7 5,004.1 5,235.2
20-24 10,655.5 10,663.2 39.7 41.1 5,155.9 5,362.2
25~-29 9,815.8 9,705.1 42,0 48.8 5,343.2 5,531.7
30~34 8,884.1 8,676.8 30.2 33.9 5,503.3 5,684.8
35-39 7,1:3.8. 6,861.5 19.4 20.7 5,598.9 5,759.4
40-44 5,961.2 5,708.2 13.2 13.2 5,635.4 5,758.0
45-49 5,701.5 5,388.3 10.0 9.2 5,620.9 5,680.7
50-54 6,089.4 5,620.7 9.0 6.9 5,555.2 5,510.9
55-59 6,133.4 5,481.9 8.7 5.7 5,429.6 5,223.3
60-64 5,417.7 4,669.9 7.0 5.0 5.220.3 4,792.0
65-69 4,879.5 3,903.0 4.8 3.7 4,893.3 4,188.8
70-74 3,944.6 2,853.5 2.9 2.3 4,410.2 3,410.2

75+ 6,420.4 3,548.4 2.5 1.7 9,470.9 5,255.3
Total 116,492.6 110,053.2 276.2 283.6 87,225.7 82,469.1
Both sexes '226,545.8 559.8 169,694.8

Summary Demographic Measures
1980-1985 Stationary Population

Total fertility rate 1.835 1.835
Gross reproduction rate . 0.894 0.894
Net reproduction rate (NRR) 0.874 0.874
Male births per 100 female births 105.3 105.3
Female life expectancy at birth (in years) 77.50 77.50
Male life expectancy at birth (in years) 70.00 70.00
Population size 231,774.7 169,694.8
Yearly births 3,671.7 1,937.7
Yearly deaths 2,140.0 2,497.5
Yearly net ifmmigrants 559.8 559.8
Annual rates per 1,000 pojulation

Birth rate 15.8 11.4

Death rate 9.2 14.7

Natural increace 6.6 -3.3

Net migration 2.4 3.3

Population increase 9.0 0.0

Aruitoxt provided by Eic:
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enough to offset the annuzl number of deaths (2,497,500). In addition to
being smaller, the stationary population 1is also older than the 1980
population. The median age for females is 42.3 years in the statiomnary
population compared with 31.3 years in 1980. For males the corresponding ages
are 38.8 and 28.8 years, respectively.

The time path followed by the projected 1980 populatioo as it proceeds to
an equilibrium~state stationmary population 1is shown in figure 1 by the 1ine
labeled "Total". Total population size increases to a maximum of 280.8
million in the year. 2025 and then begins a long and gradual decline toward an
eventual 169.7 million. Figure 1 also shows the individual projections for
what we have termed the westera and eastern portions of the population. The
closed population in the west continues to increase for a time after 1980 due
to the effects of population momentum, but it soon reaches a maximum of 252.3
million in 2015 and then begins to decline toward zero. Soon after the
population in the west begins to shrink, its "growth” rate settles down to a
constant rate of -0.0052 per annum. Reade;s can note that the "West" line in
figure 1 may be interpreted as a projection of U.S. population size if there
were no immigration or emigration after 1980. '

The population in the east rises from zero in 1980 to an eventual total
of 169.7 million. It is appropriate to think of the eastern population as a
"layered” population, much like sedimentary rock, where the successive
generations of immigrants and their descendants constitute the layers. The
bottom stratum in figure 1 would be the immigrant generation. First-
generation native-born persons constitute the layer above that, and so on.
The reason that the rate of growth in the eastern population decreases over
time is that progressively smaller generations are being added to the total

because the underlying net reproduction rate is less than one.
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200 Projections of the Total, East, and West Populations
250
200

\\Tolal
\

-  Size ( )

2680 2780




18

It is clear from figure 1 that the eastern population comprises a rising
share of the total population. These fractions are tabulated in terms of the
western population®s share of the total in table 3. The western population
falls to three-fourths of the total within 100 years of the start of the
projection and to one-half in just over 200 years.

The concepts developed earlier paid special attention to the generational
components of population growth. The behavior of the eastern population”s
generational birth flows, Bi(t), are shown in figure 2. Only births in the
first six generations are included. Births in subsequent generations would
appear lower and to the right in the diagram. Each generation”s birth path is
characterized by. the same general partern; it begins at zero, increases to a
fixed annual ceiling, and then remzins constant. As the order of the
generation increases, it takes longer for births to appear and also longer for
births to attain their maximum value. Once births have become constant at an
‘upper ceiling, the number of births in one generation is related to the number
of births in the previous generation by the value of the net reproduction
rate. In our example, because all women are assumed to have the same
fertility, the final number of births in one generation is 0.874 times the
final number in the parent generation.

As a last illustration, figure 3 charts the evolving sizes of successive
generations in the total population as it proceeds from 1980 to its ultimate
stationary form. The orders of the generations are shown along the horizontal
axis, starting with "-1" for the population in the western region. Other
generational indicators refer to the eastern population. A "0O" denotes the
foreign-born population, a "1" first-generation native~born persons, and so

on. The heights of the histograms correspond to the number of people in each
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Table 3

West Population as a Percent

2680

8,649.8

Percent Year West Population Total Population

(thousands) (thousands)
100 1980 226,545.8 226,545.8
95 2000 248,237.0 261,122.8
90 2020 251,874.5 279,307.5
75 2080 192,162.8 257,654.5
50 2190 108,861.5 219,541.0
25 2350 47,614.0 191,496.6

10 2540 17,834.3 177,860.8

173,655.4




Annusl Births (thousands)

Figure 2

Annual Births by Generational Status in the East Population
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generation. Beginning in 1980, all 226.5 million‘people live in the western
region and there are no persons in the zeroth and higher-order generations.
But as we move ahead in time, the number of people in the "-1" generation
gradually declines until by the year 5025 there are no people left. As the
westerﬁ population is shrinking, the one in the east is building up. In our
particula; example, the foreign-born population is ultimately the largest
single generation. As with births, the sizes of successive native-born

generations are related to each other by the net reproduction rate.

DURATION OF CONVERGENCE

This section of the paper deals with the problem of how long it takes for
an equilibrium-state stationmary population to materialize with immigration and
non-replacement fertility. This question involves two separate issues:
(1) How long does it take for the closed population in the west to disappear
when fertility is below replacement? and (2) How much time is needed to
establish a stationary population in the east? Each of these issues ig
examined in turn.

To be precise, the western population never does disappear completely; it
keeps getting closer and closer to zero without actually ever reaching it.
Therefore, a more relevant question is how much time must elapse so that, for
all practical purposes, the western population has vanished. To answer this
question we need criteria to determine when P., the size of the western
population at time t, is sufficlently small. Three separate criteria are
relevant. Because P, behaves as Q. = Qo et as t increases indefinitely, each
criterion 1is expressed in terms of Qc» Qp» and r. First, P, may be said to
have disappeared when Qt falls below a predetermined threshold, e. Second, P

may be said to be sufficiently small when (. falls helow a predetermined
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fraction, b, of Qy. Third, P, may be assumed to be sufficiently small when
the annual change in Q. falls below a predetermined level, §. Choosing anong
these three criteria and selecting a particular value for the parameter in
question (g, p, or §) inevitably involves a certain amount of arbitrariness.

Empirical results presented in this section are based on the projection
of the 1980 U.S. population described in table 2 and i{llustrated in figure 1.
Calculated times to convergence are given only for females.% The top half of
table 4 shows the first year that the projected female population in the weét
would meet the specified criterion for convergence under each of three
criteria and for selected values of the three parameters. The bottom row of
the panel for west females includes what may be thought to be fairly generous
conditions for convergence. The projected population must be less than one
million persons, or be less than ome percent of the size of the stable
equivalent population (that is, less than 1.67 million persons), or be
declining by fewer than 5,000 persons per year. Even with these 1liberal
criteria, however, it takes the western population nearly one thousand years
beyond 1980 to "disappear.” Choosing more stringent criteria prolongs the
duration of convergence.

Results on the durétion of convergence for east females are given in the
bottom half of table 4. The three criteria for convergence are inspired by
those used in the western region. The first criterion suggests that the size
of the eastern population at time t, N(t), may be said to have converged to

its ultimate statiomary population size, N, when N(t) approaches N within an

arbitrarily small amount. The second criterion establishes convergence

. _4Ip the projection of the 1980 U.S. female population, Qy = 166,736,300
and r = -0.0051685. :

’8




Duration of Convergence in the West and East Female Populations,
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Table 4

for Selected Criteria ana Parameter Values

West Females

th
Q < € Q <0 ° Q o R
€ Year o} Year ) Year
50,000 3550 .0001 3762 - 100 3734
100,000 3416 .0005 3451 - 400 3465
250,000 3239 .001 3317 ~1,000 3288
500,000 3104 .005 3006 -2,000 3154
1,000,000 2970 .01 2871 -5,000 2977
East Females
dNt
Nt > N - £ Nt > (1 - p) ¢ N '1? < 6
€ Year o} Year ) Year
50,000 3431 .0001 3767 100 3635
100,000 3297 .0005 3458 400 3350
250,000 3120 .001 3324 1,000 3175
500,000 2986 .005 3012 2,000 3035
1,000,000 2852 .01 2878 5,000 2860

Note: Years in this table represent the calendar years when each criterion is
first met.

1980.

The duration of convergence is the calendar year minus

29
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according to the percentage of N that N(t) has achieved. Convergence under
the third criterion is based on the rate of change in N(t) suggesting that
N(t) can be said to be sufficiently close to N when the annual additions to
N(t) fall below a predetermined amount:.5 The results indicate that, when
similar criteria and identical parameter values are used, it takes just about
as long for the eastern population to converge to a stationary population as
it does for the western population to die out.

The final question to address is how long it takes for the total 1980
U.S. female population to Lecome stationary when the western and eastern
halves of the population are combined. Answers are contained in table 5. The
results suggest that the total population converges to a stationary population
somewhat more quickly t:'han either the western or eastern halves converge to
their respective 1limits, but the differences are not 1large. A faster
convergence for the total might be expected because the western population is
declining and the eastern one 1is increasing. Therefore,- changes in the
separate regions are to some extent offsetting. Nevertheless, with the
parameter values we have chosen, it will still take at least 800 or 900 years
beyond 1980 for the equilibrium—-state stationary population to materialize

fully.

SUMMARY
Prior research has shown that if an arbitrary population is projected
forward on the basis of constant below-replacement fertility, constant
mortality, and a constant number and age-sex composition of immigrants, this

population will converge in the long run to an equilibrium-state stationary

5In our projection of the female population, N = 87,225,600.




Table 5

Duration of Convergence for the Total Female Populationm,
for Selected Criteria and Parameter Values

dPt

Pp <N+ &€ P, <(1+p) N i
€ Year o Year ) Year
50,000 3399 .0001 3741 - 100 3600
100,000 3265 .0005 3426 - 400 3320
250,000 3088 .001 3292 -1,000 3140
500,000 2953 .005 2980 -2,000 3005
1,000,000 2819 .01 2846 -5,000 2825

Note: Years represent the calendar years when each criterion is first met.
The duration of convergence is the calendar year minus 1980.
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population with a constant size and a fixed age—sex composition. This paper
extends these findings by concentrating, first, on the temporal path the
population follows during the projection period and, second, on how long it
takes to achieve an equilibrium stationary population.

To analyze the path to convergence we have adopted the convenient device
of separating the population into two parts. Those persons alive at the start
of the projection process and their subsequent descendants are assumed to live
in the w;.astern portion of the country, and immigrant arrivals after the
projection begins and all their subsequent descendants are assumed to.1live in
the eastern portion. Our analysis has shown that the population alive at the
beginning, together with its descendants, eventually becomes extinct because
fertility rates are not high enough to replace the population in the 1long
run. Taking 1its place in the east is a population consisting of recent
immigrants and their descendants. Because fertiiity rates are assumed to be
below replacement for this population, too, each generation of immigrant
descendants is smaller than the preceding one. But the eastern popul.ation
converges to a stacionary population, rather than dying out, because it is
being replenished annually by immigrants.

In the particular example used in this paper, the western population
falls to about 75 percent of the total population after 100 years. In another
100 years or so the western and eastern populations are equal in size.
Because the western population approaches zero but never actually reaches it,
we adopted several criteria to judge when, for all practical purposes, the
western population has disappeared. Similar procedures were used for the
eastern population, which converges gradually to a stationmary population.

Nearly 1,000 years are required for the western and eastern halves of the
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population to converge to their respective limits, even when fairly 1iberal

criteria for convergence are adopted.

DISCUSSION

This paper assumes that low fertility in industrial democracies is here
to stay. Not all writers agree with this postulate. Teitelbaum and Winter
(1985), for example, caution against projecting a continuation ‘of non-
replacement fertility on the basis of low period fertility rates. When
childbearing is being delayed, as it is now, period rates are often below
cohort rates, and fertility may not be below replacement on a cohort basis.
Easterlin (1980) goes farther and argues that fertility will rise in the 1990s
when the small baby bust cohorts of the 1late 19608 and 19708 enter
adulthood. Using the Easterlin model, Ahlburg (1983) predicts a climb £~om
3.3 million U.S. births in 1978 to 4.6 million in 1997.

Nevertheless, these are minority views, and to the extent that a
consensus exists, most demographers expect that fertility in developed
countries will probably remain 1low (Westoff, 1983). McIntosh (1983}
attributes these trends to "the convergence of a number of social revolutions,
each of which exerts an antinatalist effect” (p. 229). Huber (1980) and
Folbre (1983) point specifically to the increasing costs and declining rewards
for childbearing, many of which are economic in nature, and argue that
fertility is likely to go even lower.

It-is also worth noting that, in western democracies, government efforts
to reverse undesirable fertility trends have been notably unsuccessful. Many
of these countries have progressive systems of child allowances, designed
partly with a pronatalist intent. In West Germany, for example, the monthly

child allowance in 1982 was DM 50 for the first child, DM 100 for the second
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child, DM 220 for the third, and DM 240 for the fourth or higher-order child
(Teitelbaum and Winter, 1985). Despite this program, fertili* {in West
Germany is the lowest in the world. Nor are western nations likely to do much
more in the future. With reference to France, Sweden, and West Germany,
McIntosh (1983) observes that “"the evidence suggests that the 1980s are
unlikely to see the adoption of strong, broadly based and coordinated policies
intended to stimulate fertility" (p. 224). Part of her reasoning is that am
effective program would be prohibitively expensive. In addition, a "muted
sense .of nationalism” has prevented any strong feeling of urgency over the
need to stimulate the birth rate.

In short, the majority opinion is best sum'ed up by Westoff (1983):

I do not see any social changes on the horizon that would lead .to

the expectation that the fertility rate will increase substantially

(to a total fertility rate greater than 2.5, for example). More

likely is the continuation of rates at or below replacement, and in

some instances these rates may indeed fall closer to the one- than

to the two-child average. Scattered evidence suggests the

proportion of childless ‘women and the proportion with only one

child will increase significantly (p. 102).6

If the assessment that fertility in western industrial democracies will
remain low is correct, then three broad conclusions may be drawn from the
analysis in this paper. First, developed nations with non-replacement
fertility need immigrants. While it may be true that immigrants are needed
because, in the words of Jeane Kirkpatrick, former U.S. Ambassador to the

United Natioms, they "bring to us a special personal sense of the importance

of freedom” (Kirkpatrick, 1986, p. All), they are needed most because the

6In an iromic twist, Wattenbeirg and Zinsmeister (1985) comment, "There
may be an enormous paradox of human development in all this. 1Is it possible
that one of the inevitable results of making people rich and free is that they
find better things to do than reproduce themselves? 1Is it history”s cruel
joke that a culture”s success brings about its own erosion?" (p. 35).
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demographic survival of western nations depends on them. Without immigrants,
many populations in the West would soon stop growing and then begin to shrink
into eventual oblivion. With immigrants, these countries can maintain
demographic stability for an indefinite period.

This point is not well understood. With reference to the United States,
Lamm and Imhoff (1985) have commented: "At current levels of legal and illegal
iumigration, we will be doomed taiexpand our population continuously” (p. 16).
This assertion simply is not true because i't ignores the fact that U.S.
fertility levels are below replacement. On the other hand, focusing on below-
replacemen; fertility in the western community, Wattenberg and Zinsmeister
(1985) argue: "Today every méjor nation that is modern and free is also on a
demographic track that, if not changed, will ultimately decimate it" (p. 13).
This observation is not cotrect either, because it ignores the contribution of
immigration to demographic increase. .

Second, despite the fact that in our numerical projection it takes nearly
900 years beyond 1980 for a fully stationmary U.S. populacion to materialize,
important compositional changes in the population occur well before then. 1In
just 100 years, 25 percent of the total population consists of post-1980
immigrants and their descendants. If we had been more realistic and assumed
higher fertility among immigrants and their near-term descendarnts than among
the "native" population in the western region, these compositional changes
would have occurred sooner. 1In addition, it is important to recognize that
significant changes in the ethnic and racial balances of the U.S. and western
European populations ace already underway and that these changes were evident
well before 1980. Final}y, in the short run at least, the potential for

change in the ethnic, racial, linguistic, religious, and other compesitional




31

aspects of national populations is perhaps greater in Europe than in the
United States ‘because Europe did not experience a baby boom after the Second
World War that matched that in the United States, either in terms of magnitude
or duration. As a result, European populations do not have age distributions
with the same degree of built-in momentum for future growth as the age
distribution of the U.S. population, and therefore they lack a "protective
mantle of natural increase" that softens and to some extent obscures
immigration-related recompositional trends.7

Third, when a population has both immigration and low fertility, we have
seen that a kind of demographic transfusion occurs as it proceeds to a long-
run stationmary population. The initial population and its descendants
eventually die out under the pressures of below-replacement fertility, and
this original population is replaced by a new population of recent immigrants
and their descendants. Whether these findings trigger policy concerns depends
on the particular context in which immigration arises and on how much 1like the
original population immigrants and their descendants either are or ultimately
become.

At least three immigration scenarios can be imagined. The first, and
most hypothetical, is a situation in which below-replacemen: fertility,
mortality, and the annuzl volume of immigration have been constant for a
sufficiently long time that an equilibrium statiomary population has bLeczm in
existence for at lew.:. a lifetime. Let us denote this time by t = t*, If
immigration continues, the population alive at t* and its later descendants

will eventually disappear and be replaced by a new population of recent

7To my knowledge, Peter Morrison (1978) was the first to coin this
delightful "protective mantle of naturzl increase" metaphor.
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immigrants and their descendants. But if the level and composition of the
immigrant streams do not change, there will be no apparent chaége in either
the size or the composigion of the stationary population. The fact that one
population is being replaced by another will hardly be noticeable, and it is
therefore unlikely to arouse policy concerns.

A second circumstance is one in which a population, having had relatively
little recent experience with migration, suddenly begins to experience
immigration in substantial amounts. This situation approximates’ that of
several western European countries today. A third case is one where a
population has experienced immigration over a long period and then the source
of the immigration suddenly changes. The United States provides an example
because, following U.S. immigration reforms in 1965 that did away with country
quotas, the countries sending immigrants to the United States shifted from
Europe to Asia and Latin America. _

In the second and third contexts, the fact of population replacement can
be, and indeed is, a source of growing concern. Carlson (1986) believes there
exists the potential for a backlash against immigrants in the United States.
He cautigﬁs, "If [immigration and low fertility] continue over the next
several decades, it is folly to assume that there will not be ma jor political
and cultural comnsequences. Among other things, conditions would be ripe for a
latter-day wave of passionate, possibly ugly nativist and xenophobic reaction"
(pe C2). An example from California lends support to Carlson”s prediction.
In a recent city council election in Monterey Park, a small Los Aageles
suburb, three incumbent ethnic Americans--the nation”s first female Chinese-
American mayor and her two Latino colieagues——lost to three Anglos. According

to news accounts, an immigrant backlash seems to have been a dominant
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factor. Two of the winners championed English as the official city and state
language, and one of the victors was quoted as saying, "The American people,
as friendly and as generous and as flexible as they are, have come to a point
in the road where they want proof that their rights and their dreams are not
all going to be replaced"” (Mathews, 198 , p. A3).

Most of the reaction in West Germany has been muted. But in an
exceptionaily blunt document, referred to as the Heidelberg Manifesto, a group
of fifteen prominent German professors in 1982 called for the repatriation of
iomigrants in West Germany:

It 1is with grave concern that we observe the infiltration of the

German nation by millionfold waves of foreigners =and their

families, the infiltration of our language, our culture, and our

national characteristics by foreign influences . . . . The
integration of large masses of non~German foreigners and the
preservation of our nation thus cannot be achieved simultaneously;

it will lead to the well-known ethnic catastrophes of multicultural

societies . . . . For the Federal Republic of Germany, which is one

of the most heavily populated countries of the world, the return of

the foreigners to their native lands will provide ecological as

well as social relicf (Teitelbaum and Winter, 1985, pp. 176-178).

Reaction against immigrants has perhaps been most widespread in France
where it became a political issue in the Parliamentary elections held in March
1986. Jean-ilarie Le Pen, an outspoken candidate for the far-right National
Front, blamed dimmigrants for taking away Jjobs and causing crime, and
campaigned on the slogan "2 million immigrants equals 2 million unemployed"”
{Echikson, 1986, p. 13). Having scored only about 1 percent in public opinion
polls a few years ago, the National Front received 9.7 percent of the vote in
the Parliamentary elections and succeeded in moving the immigrant question to
the top of the national agenda. In an interview, Le Pen was quoted as saying,
“The problem for Europe is a question of survival as a civilizatiorn. If we do

not reverse the current of immigration, we will be swept away" (Markham,

1986).
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Similar accounts could be cited from other countries. But whether these
séories refer to Asians in Canada, Caribbean blacks in Great Britain, or
Surinamese in Holland, the theme is almost always the same. Increasingly,
immigrants are the focus of tension and often the targets of abuse and
violence. Many whites, fearful of becoming a minority in their own country,
share Prime Minister Margaret Thatcher”s concern about being “swamped" by
outsiders (Markhaz, 1586). Fears arise not only because of the large volume
of immigration and its contributio to population growth, but also because
immigrants and their offspring often have fertility rates higher than those of
the indigenous population. The fact that many of these newer immigrants are
culturally and ethnically distinct from the native population also complicates
policy alternatives (Teitelbaum and Winter, 1985).

The dilemma facing policy makers in developed countries with immigration

and low fertility is clear. Because fertility rates are now at levels that

are insufficient to replace these populations in the long run and because
there is little hope that they will rise above replacement anytime soon,
immigrants are needed for their contribution to demographic stability. At the
same time, the public”s dissatisfaction over the presence of a large and
growing immigrant community sgwells as the propgrtién of total population
growth attributable to immigration rises. It is for this reason that many
writers appear reluctant to recommend an "immigration solution” to fears of
population decline. Teitelbaum and Winter (1985), for example, conclude: "It
seems doubtful, therefore, whether large-scale immigration can ever serve as a
politically viable response to declining population over a considerable period
of years, unless the immigrant streams are considered similar in character to

the indigenous population” {p. 150).
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If industriai democracies of the West want a solution to the demographic
dilemma they face, then more attention wust be paid to the character and tempo
of immigrant adaptation and adjustment processes. It cannot be acceptable for
minority immigrant populations to comprise an underclass existing "at thec
margins of white tolerance" (Markham, 1986). Barriers to more rapid immigrant
ad justment must be removed and additional facilitators to immigrant adaptation
must be found to speed the process of incorporating immigrants and their
children into the mainstream of society.

Some countries are farther along than others in recognizing the
importance of imm;gr;nt adjustment processes once immigrants have arrived in
the host population, the impacts that immigrants have on host communities, and
the actions that host communities can take to be more accommodating toward
immigrants. In Sweden, for example, a new immigrant and minority policy
enacted in the mid-1970s’ provides for equality between immigrants and the
native population, cultural freedom of choice for immigrants and minorities,

and a partnership between all communities. The 1972 Swedish Lessons Act

recuires employers to give every foreign national who does not know Swedish
240 hours of paid leava of absence to attend Swedish lessons, and employers
are obligated to pay wages for the duration of these studies even if lessons.
take place ¢utside normal working hours (Swedish Ministry of Labor, 1984).
Finally, the fact that Sweden has a cabinet minister for Migration Affairs
illustrates the importance Swedes attach to issues surrounding international
migration.

By contrast, the United States has an {immigration policy, but it lacks an
immigrant policy. U.S. immigration policy consists in large measure of a

simple gate—keeping function of determining who is and who is not eligible for




36

entry. Once immigrants have been admitted, the federal Levernment acts as
‘ though its responsibility to them has ended. Policies and programs to ease
the adjustment of immigrants to their new surroundings are a missing component

in the current debate over U.S. immigration reform.
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