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FOREWORD 

Interest in human settlement systems and policies has been a central part of 
urban-related work a t  the International Institute for Applied Systems Analysis 
(IIASA) 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 IIASA. 

Like many countries, the US is experiencing a change in patterns of migra- 
tion and natural increase. Adopting the traditional US Census Bureau's four- 
region aggregation, Long and Frey examine the multiregional demographic impli- 
cations of this emerging spatial reallocation process. Special emphasis is placed 
on intraregional city-suburb redistribution, and a model is presented, which 
links such local intraregional shifts with the national interregional redistribution 
within the US. 

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

A ndrei Rogers 
Chairman 

Human Settlements 
and Services Area 
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1 INTRODUCTION 

Settlement patterns and spatial population trends in the United States (US) have 
probably received more attention in newspapers, on television, and in public dis- 
cussion over the past decade than in any other period since World War 11. Two 
reasons for the increased popular interest are that (a) migration has become a 
more important and more highly visible component of population growth or 
decline in many localities as fertility has fallen to near replacement levels, and 
(b) some dramatic and largely unanticipated changes in migration patterns 
occurred causing policy planners, researchers, and others to reassess reasons for 
moving and locational preferences of individuals. 

Some of the recent changes in migration and settlement patterns are the 
following: 

An accelerated shift of population out of the highly industrialized states 
in the nation's Northeast region toward the generally less densely settled 
states of the nation's South and West regions. Much of this movement 
is to the "Sunbelt", the southernmost tier of states within the South 
and West regions, but an accelerated search for energy has produced 
population growth in other areas of these regions as well, especially 
parts of Alaska (for oil) and coal mining areas in West Virginia and the 
Rocky Mountains. 
A movement away from large metropolitan areas toward smaller cities, 
towns, and even distinctly rural areas. This development of net out- 
migration from large metropolitan areas seems not to  be simply a "spill- 
over" of population into settlements just beyond the fringes of m e t r e  
politan areas. 
An increased attractiveness of some large cities due to the combination 
of sustained out-migration from central cities and other developments, 



such as a prolonged rise in energy costs. If this is true, then a counter- 
current of back-to-the-city movers may be developing. 

The substantial migration to the South and West and the net flow of population 
away from large metropolitan areas have been highly publicized, but in all of 
the common residential categories - big cities, suburbs, small towns, and rural 
areas - there has been a trend toward a sharper focus on the dynamics of migra- 
tion and the concomitants of population growth or  decline. Many areas planning 
for growth (especially the large metropolitan areas) have had to  reorient their 
attention to  devising ways of coping with decline. Other areas (especially some 
small towns) unaccustomed to  growth, now find a need t o  expand public ser- 
vices, like fire protection, and must build schools at a time when other areas are 
looking for new ways to  use school buildings that have been emptied because 
of falling fertility and out-migration. 

Because most long-distance migration streams consist of persons at the 
prime reproductive ages, in-migration often has a positive effect on an area's 
fertility in subsequent periods. But the exact relationship varies because some 
migration streams consist disproportionately of either males or  females, have an 
overrepresentation of retirees, result in extensive return movements, o r  for some 
other reason mediate the generally positive association between in-migration 
and fertility. For  the same reason, sustained out-migration often lowers fertility 
by removing persons at the reproductive ages, thus leaving a relatively old popu- 
lation. In analyzing the intensity of these effects, researchers and policy plan- 
ners need age-specific data on fertility (births by age of woman), mortality, and 
migration, along with other socio-demographic data. The methods employed in 
the national reports of the IIASA Comparative Migration and Settlement Study 
permit multiregional demographic analyses, which interrelate births, deaths, 
and internal spatial movements. 

The purpose of this report is to  illustrate how multiregional demographic 
methods can shed light on both the short- and long-term redistribution implica- 
tions of newly emerging patterns of migration and natural increase in the United 
States. Section 2 provides a general overview of current US redistribution in 
order to  develop a context for the more formal demographic analyses that fol- 
low. Section 3 presents analyses consistent in format with the other national 
reports in the IIASA series. I t  employs the multiregional techniques and pro- 
grams, developed by Andrei Rogers and his colleagues, t o  examine population 
redistribution across the four US census regions. Section 4 introduces an exten- 
sion of the multiregional methodology t o  the intraregional context of city- 
suburb redistribution in individual metropolitan areas. Presented here are illus- 
trative analyses for one declining US metropolitan area (Pittsburgh) and one 
fast-growing area (Houston). 



2 CURRENT PATTERNS OF SPATIAL POPULATION DEVELOPMENT 

Current and newly emerging patterns of spatial population change in the US 
represent departures from the general redistribution themes that evolved histori- 
cally as the nation continued to fill in its vast frontier and undergo the transition 
from an agriculturally based to an industrially based economy.* 

The first o f  these themes is the east to west regional redistribution of the 
population - a process that has been recorded continuously since the first US 
census was taken in 1790. Because most Americans are descendants of immi- 
grants who initially settled on the country's East Coast, a dominant current in the 
nation's development has been the westward expansion and redistribution of its 
population. Following the Census Bureau's traditional practice of grouping the 
US into four regions - Northeast, North Central, South, and West (Figure 1) - 
one finds that in 1850, less than 1 percent of the nation's population resided in 
the West region (Table 1 ). This share expanded to 6 percent in 1900, t o  13 per- 
cent in 1950, to 17 percent in 1970, and to 19 percent in 1980. Hence, although 
each of the four regions have experienced an absolute growth in population dur- 
ing this period, the more recently developed West region has received the largest 

FIGURE 1 Regions and states of the United States. 

'For an authoritative discussion on  US population redistribution throughout the twentieth century, the 
reader is referred to Taeuber and Taeuber 1971, Taeuber 1972, and Shryock 1964. The historical statis- 
tics cited in this section are drawn from census sources. 



TABLE 1 Total US population size and shares among the four regions: selected years between 1790 and 1980. 

Total US population Years 

andregional shares 1790 1850 1900 1910 1920 1930 1940 1950 1960 1970 1980 

Size (in thousands) 
Total US 3929 23 193 76213 92229 106022 123203 132 165 151326 179323 203212 226505 

Population shares 
Northeast 50.1 37.2 27.6 28.0 28.0 28.0 27.2 26.1 24.9 24.2 21.7 
North Central - 23.3 34.6 32.4 32.1 31.3 30.4 29.4 28.8 27.8 26.0 
South 49.9 38.7 32.2 31.9 31.2 30.7 31.5 3 1.2 30.7 30.9 33.3 
West - 00.8 5.6 7.7 8.7 10.0 10.9 13.3 15.6 17.1 19.0 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

SOURCES: United States Bureau of the Census 1975a, 1979. 



share of the nation's growth. This westward redistribution process is obviously 
a product of both internal and international migrant stream contributions. 

A second major theme in the history of American spatial population devel- 
opment has been the increasing metropolitanization of its residents: a continual 
concentration of population into areas that lie both inside and surrounding the 
nation's cities. The largest cities, particularly those on the East Coast, have always 
served as major destinations for immigrants and as a consequence, have grown 
continuously since the early years of nationhood. However, a more widespread 
metropolitanization began to  take place after the turn of the twentieth century 
when the transition from a rural-agricultural economy to  an urban-industrial 
economy attracted large streams of rural-teurban migrants into metropolitan 
concentrations within each of the four census regions. Officially designated met- 
ropolitan areas (referred to  as Standard Metropolitan Statistical Areas or SMSAs) 
include cities with populations greater than 50000 as well as those surrounding 
counties that are economically and socially linked t o  that city.* The nation's 
metropolitan population, then, consists of the sum of all residents in each indi- 
vidual metropolitan area. If constant 1960 metropolitan boundaries are assumed, 
one finds that only 42 percent of the US population could be classed as m e t r e  
politan in 1900, as compared with 59 percent in 1950 and 64 percent in 1970. 
Although metropolitanization has always been more advanced in the Northeast 
region, a majority of the residents in all four regions could be classed as m e t r e  
politan (using the above definition) by 1970: 78 percent in the Northeast, 61 
percent in the North Central, 51 percent in the South, and 74 percent in the 
West) (Taeuber and Taeuber 197 1). 

The third significant theme in US spatial population development has been 
the deconcentration or suburbanization of the metropolitan population from 
the confines of the legal boundary of the central city to  a constantly expanding 
metropolitan periphery. Improvements in short-distance public transportation, 
eventual widespread use of the automobile, and a decreasing necessity for indus- 
tries to locate in the city center have all been cited as explanations for the per- 
vasive suburbanization phenomenon. This changing balance of city-suburban 
populations is brought about as much by streams of local intrametropolitan 
"residential" movers, as by streams of long-distance internal migrants or immi- 
grants. Although the exact nature and timing of the suburbanization process 
varies largely with individual metropolitan areas, aggregate national figures show 
that central city growth has lagged behind that of suburbs since 1920. Again, 
holding 1960 metropolitan area boundaries constant, one finds that 62 percent 
of the total metropolitan population resided in central cities in 1900, as con- 
trasted with 66 percent in 1920, 59 percent in 1950, and only 47 percent in 
1970 (Taeuber and Taeuber 197 1). 

*This definition applies to SMSAs in all states except the New England states of Connecticut, New Hamp- 
shire, Maine, Massachusetts, Rhode Island, and Vermont where SMSAs are defied in terms of towns: 
minor civil divisions that are administratively more important than counties. 



Even though population changes in individual regions, metropolitan areas, 
and central cities were greatly affected by large streams of international migrants, 
internal migrants, and (in the case of central cities) residential movers, it would 
be a mistake to discount the role of natural increase components in the nation's 
spatial population development. For most of the country's history, fertility lev- 
els were well above mortality levels, thereby insuring positive rates of natural 
growth for most of the nation's areas. To be sure, the nation underwent a demo- 
graphic transition over the course of the nineteenth century when, as a result of 
lowered fetility and mortality levels, the annual rate of natural increase dropped 
from 32 per thousand population in the 18 10- 1820 decade to 13 per thousand 
population one hundred years later. During the 1930s, lowered fertility reduced 
the rate of natural increase to 8 per thousand population and there was fear that 
the nation's population would be headed toward negative natural growth. This 
fear was averted by the post-World War I1 "baby boom" when the crude birth 
rate rose to a peak of 25 per thousand population in 1957, resulting in a rate of 
natural increase of over 15. 

Hence in the 1950s, as in earlier decades, high positive levels of natural in- 
crease tended to cancel out  population losses that would have otherwise occurred 
in areas of net out-migration and to augment population gains in areas experienc- 
ing net in-migration. During this decade, as over much of the nation's history, 
virtually all broad areas of the country experienced absolute population growth. 
The major exceptions were the large, older cities in the Northeast and North Cen- 
tral regions and a number of countries that were highly dependent on agriculture. 
The population redistribution that resulted from the various migration streams 
merely served to defrne the level of absolute growth that would be sustained. 

The characterization of US spatial population development as a continual 
westward expansion, metropolitanization, and suburbanization of a population 
that is sustaining moderately high levels of natural growth seems appropriate 
until the mid-1960s. Since that time, there is evidence of a significant reversal 
in the long-standing pattern of regional and metropolitan redistribution. More- 
over, not all central cities are sustaining net out-migration levels since the city- 
suburb redistribution process differs substantially across regions and individual 
metropolitan areas. The most significant post-1960s departure from previous 
demographic trends, however, is the marked decline in national fertility levels. 
As is shown in Table 2, annual crude birth rates have been declining steadily 
since the 1960-1 964 period, and the 1975- 1978 crude birth rate of 15 per 
thousand population translates into rates of natural growth and overall national 
growth (which includes the small increase due to immigration) that are less than 
half the magnitudes observed in the 1950s. 

The redistribution implication of these new, lower fertility levels should 
be plain. Areas of net out-migration, now experiencing lower natural growth, 
are more likely to sustain absolute population loss, and areas of net in-migration 
will no longer benefit as greatly from the additional population gains of migrant 
fertility. In this context of lower fertility, then, the newly observed migration 



TABLE 2 Average annual components of change for the total US population: 
5-year intervals between 1945 and 1978. 

Average annual component rates per thousand mid-period 
population 

Natural increase 
Population 
at beginning Net Rate of Crude Crude Net civilian 
of period growth natural birth death immigration 

Period (in-thousands) rate increase rate rate rate 

SOURCE: United States Bureau of the Census 1979. 

patterns leading to redistribution across regions, metropolitan areas, central 
cities, and suburbs take on even greater significance than in the past. The fol- 
lowing subsections examine each of these recent patterns in turn. 

2.1 Regional Population Redistribution 

A milestone was reached in 1980 when, for the first time, the US census showed 
that a majority of the population lived in the South and West regions (see Table 
1). This change marks the culmination of along-term population shift away from 
the older northern areas where heavy manufacturing is concentrated, to areas 
of more recent settlement, which contain much of the nation's energy resources. 
The shift of population toward the South and West has accelerated in recent 
years as a result of changes in migration patterns, as illustrated in Figure 2, 
which shows net migration for each of the four major regions from 1880 to  
1975. This historical series begins with 1880 because that is about the earliest 
date for which there are reliable figures on net migration for individual states. * 

One of these changes pertain to the Northeast region, which sustained net 
in-migration from at least 1880 to around 1970. After 1970 the pattern was 
reversed, as more persons moved from than to the Northeast between 1970 and 
1975. Much of the Northeast's population gain from migration between 1880 

*Net migration data up to 1940 were prepared using the census survival rate method of estimation (Shryock 
et al. 1971); after that date, the estimates of net migration are from application of the residual method 
(simply subtracting natural increase from total population change and attributing the difference to net 
migration). The entire series is presented in order to illustrate that recent changes reflect an alteration in 
long-standing trends. 
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and 1930 was immigration from Europe, which was reduced through legislation 
passed in the 1920s in the United States. After 1930 the Northeast's net in- 
migration was comprised increasingly of migrants from other regions of the US, 
especially black migrants from the rural South. In fact, in spite of harsh economic 
and social discrimination and limited employment opportunities, relatively few 
blacks left the South until around the time of World War I and especially after 
the cessation of European migration. As long as the need for labor in northern 
factories was met by immigrants, few blacks left the South, and in this way im- 
migration appears to have restricted the internal redistribution of the labor force 
during the late nineteenth and early twentieth centuries. The recent reversal t o  
net out-migration from the Northeast, in part, reflects a shift of the US economy 
away from heavy manufacturing and the concomitant demand for labor - a shift 
that also explains the increased net out-migration from the North Central region. 

The other major region to experience a marked change in migration patterns 
in recent years is the South. Historically a low-income region of small farms and 
small towns, the South experienced net out-migration from at least 1880 (and 
probably earlier) until the 1960s. The net in-migration that first characterized 
the South in the 1960s accelerated in the 1970s. In the first half of the latter 
decade the South gained over three and one-half times as many new residents 
through migration as during the entire decade of the 1960s. Because of this 
unexpectedly large volume of in-migration, the South gained more new resi- 
dents than the West - historically the nation's high-growth region. 

Hence the major changes in regional migration patterns have involved the 
Northeast's transition to  net out-migration and the South's change to substan- 
tial net in-migration in the 1970s. The West continues to  gain population through 
migration, as it has since at  least 1880, but its net gain was down in the 1970s, 
and the clear suggestion is that more of the out-migration from the Northeast 
and North Central regions is now going to  the South rather than to  the West. 

The data in Table 3 provide some indication of how the current lower lev- 
els of natural increase are interacting with changing migration patterns to  affect 
net population change across regions. Only in the South can one observe an 

TABLE 3 Average annual components of change for populations of the four 
US regions: 1960- 1970 and 1970- 1977. 

Average annual component rates per thousand mid-period population 

Net growth Natural increase Net migration 

1960- 1970- 1960- 1970- 1960- 1970- 
Region 1970 1977 1970 1977 1970 1977 

Northeast 9.3 0.7 8.5 4.1 0.8 -3.4 
North Central 9.1 3.4 10.5 6.6 -1 4 -3.2 
South 13.2 15.0 12.2 7.7 1 .O 7.3 
West 21.3 17.3 12.3 8.7 9 .O 8.6 

SOURCE: United States Bureau of the Census 1979. 



increase in the annual rate of growth between 1960-1970 and 1970-1 977. 
However, this 1.8 increase in the growth rate masks a +6.3 change in the net 
migration rate coupled with a -4.5 change in the rate of natural increase. The 
Northeast experienced a decrease in the rate of growth from 9.3 to 0.7. Yet 
while the direction of net migration to this region reversed from positive to neg- 
ative, better than half this decrease is attributable to a lower natural increase. A 
continuation of these trends suggests the likelihood of lower rates of growth for 
the nation's West and South coupled with little, or perhaps even negative, growth 
for the Northeast region. In section 3, we return to amore rigorous examination 
of the implication that currently observed demographic change components 
hold for future population redistribution across the US regions. 

2.2 Metropolitan-Nonmetropolitan Population Redistribution 

Perhaps the most surprising recent change in US redistribution patternshas been 
the post-1970 reversal in the long-standing metropolitanization in the US popu- 
lation. Beginning in 1973 and continuing to the present, Census Bureau popula- 
tion estimates have shown that the nation's aggregate metropolitan area (the 
sum of all the individual SMSAs), when defined by a constant set of boundaries, 
has been growing slower than its nonrnetropolitan area since the 1970 census 
(Beale 1975, Morrison and Wheeler 1976). Also since that time, the metropoli- 
tan US has been sustaining net out-migration to the nonrnetropolitan US. 

This break with previous patterns was first thought to be a consequence of 
an outdated and too narrow definition of the nation's metropolitan area. Because 
US counties continue to become added to the nation's metropolitan area as 
new SMSAs come into existence and old SMSAs expand, it was felt that most 
of the new growth recorded as "nonmetropolitan" was actually occurring in 
counties that would soon be added to the metropolitan area. This explanation 
has been generally proved false by data showing that population growth and in- 
migration are occurring not only in nonrnetropolitan counties that lie adjacent 
to existing metropolitan areas (these counties being the most likely candidates 
for inclusion in a new, extended redefinition of the metropolitan area), but also 
in nonrnetropolitan counties that are not adjacent to  existing metropolitan areas. 
These data, shown in Table 4, discredit the spillover hypothesis, which claims 
that nonrnetropolitan growth was occurring entirely in territories contiguous to 
metropolitan areas. 

Moreover, the faster rate of population growth in nonrnetropolitan coun- 
tries is observed even when metropolitan area boundaries are updated to  1980 
(Long and De Are 1980). The net shift of population growth to nonmetropoli- 
tan areas accelerated during the 1970s, being somewhat greater in 1974- 1978 
than in 1970- 1974 (Long and De Are 1980). 

The only consensus regarding explanations for the change in US redistribu- 
tion patterns is that no single factor is fully responsible. Instead, a number of 
factors are customarily cited. One is simply the decentralization of employment. 



TABLE 4 Population and net  migration for counties classified according t o  metropolitan and nonmetropolitan status: 
1960- 1970 and 1970- 1976. 

Popula t ion  

Percent  change 

Number  (in thousands) 
1960- 1970- 

Area 1960 1970 1976 1970 1976 

Tota l  Uni ted  States 179323 203301 214658 13.4 5.6 
Metropoli tan count iesb  127191 148877 155901 17.0 4.7 
Nonrnetropoli tan count ies  52 132 54424 58 757 4.4 8.0 

Adjacent  countiesC 26116 28033 30433 7.3 8.6 
Nonadjacent  count ies  26016 26 391 28 324 1.4 7.3 

- 

Net  migrat ion 

1960- 1970 1970-1976 

N u m b e r  N u m b e r  

(in thousands) Ratea (in thousands) Ratea 

3 001 1.7 2 800 1.4 
5 959 4.7 545 0.4 

-2 958 -5.7 2255 4.1 
-705 -2.7 1 328 4.7 

-2 253 -8.7 928 3.5 

"Net migration expressed as a percent of the population at the beginning of the period. 
b~e t ropol i tan  status as of 1974. 
C~onmetropoli tan counties adjacent to Standard Metropolitan Statistical Areas. 
SOURCE: Taken from Census Bureau estimates by Calvin Beale in a statement before the House Select Committee on Population, February 8, 1978. 



Employers can encounter cost savings by relocating in nonrnetropolitan areas 
where both taxes and labor costs are relatively low. More and more small towns 
can offer the facilities needed to support small plants and their workers, partly 
through subsidies from the federal government t o  construct municipal water 
systems, sewage disposal facilities, highways, and other aspects of "infrastruc- 
ture". In particular, the completion in the 1970s of the Interstate Highway Sys- 
tem, financed almost entirely by the federal government, has probably hastened 
the decentralization of employment. Better highways also allow workers to 
commute longer distances, even allowing more nonmetropolitan residents to 
work in metropolitan areas. 

Another employment-related explanation of population growth in nonmet- 
ropolitan areas is the renewed search for energy. Increased demand for coal has 
helped the South's West Virginia shift from massive out-migration in the 1960s 
and earlier decades to net in-migration in the 1970s. Exploitation of coal depos- 
its has also produced explosive growth in a number of small towns in the West. 

A third factor accounting for population growth in the nonrnetropolitan 
sector is the increase in retirement and recreational pursuits. More people have 
been retiring at younger ages, and with life expectancy rising slightly, more active 
years can be spent away from employment centers and in scenic locations. Fur- 
thermore, the development of recreational facilities in rural areas - especially 
around dams and lakes, many of which were built with federal money - has 
provided employment opportunities for persons living in such areas or wanting 
to  live there. Second homes also allow for leisure activities t o  be located in iso- 
lated areas and have been increasing in number. 

The final major explanation for the surge of population growth in nonmet- 
ropolitan locations is the possibility of a change in individuals' preferences or 
an increased willingness to act on the basis of desires for low-density residential 
environments. With rising per capita income, smaller household size, and an 
extension of many types of social benefits (like pensions) t o  larger segments of 
the population, there may be less incentive to  choose jobs that maximize income. 
Instead, more people may be able and willing to  trade income for a chance to  
live where they want. 

These four sets of explanations suggest a variety of motives and a fairly 
wide demographic base characterizing the new migrants t o  nonrnetropolitan areas 
and "new nonmigrants" (persons who would have moved to  metropolitan areas 
if past patterns had continued). These considerations suggest that the current 
population shift toward nonmetropolitan areas can continue even in the face of 
countervailing forces, such as rising energy prices and sluggish economic growth. 

Although it is clear that nonrnetropolitan counties in all regions are now 
experiencing a surge of growth (Beale and Fuguitt 1978), recent shifts in popula- 
tion change are by no means uniform across categories of metropolitan areas. It  is 
apparent from Table 5, which shows 1960- 1970 and 1970- 1977 components 
of change for region and metropolitan size (using the 1970 metropolitan defini- 
tion), that the post-1970 reversal to metropolitan net out-migration is evident 
only in metropolitan area categories in the Northeast and North Central regions. 



TABLE 5 Population shares and average annual components of change by region and metropolitan size for the four regions 
and total US: 1960- 1970 and 1970- 1977. 

Average annual component rates per thousand mid-period population 

Region and 
metropolitan size 

Northeast 
Large metropolitan 
Other metropolitan 
Nonmetropolitan 

Total 
(Pop. in thousands) 

Population shares Net growth Natural increase Net migration 

1960 1970 1977 1960-1970 1970-1977 1960-1970 1970-1977 1960-1970 1970-1977 

North Central 
Large metropolitan 38.9 39.9 38.9 12.0 - 0 . 2  11.7 7.6 0.3 -7.8 
Other metropolitan 29.1 30.2 30.5 12.7 5.0 11.9 7.8 0.8 -2.8 
Nonmetropolitan 32.0 29.9 30.6 2.3 6.5 7.6 4.6 -5.3 1.9 

Total 100.0 100.0 100.0 
(Pop. in thousands) (5 1 619) (56 593) (57 941) 

South 
Large metropolitan 18.6 21.8 22.1 
Other metropolitan 41.0 41.9 42.2 
Nonmetropolitan 40.4 36.3 35.7 

Total 100.0 100.0 100.0 
(Pop. in thousands) (54 961) (62 812) (69 849) 

West 
Large metropolitan 45.2 46.6 43.7 24.6 7.7 11.6 7.3 13.0 0.4 
Other metropolitan 32.9 34.1 36.0 25.3 24.8 13.2 9.9 12.1 14.9 
Nonmetropolitan 21.9 19.3 20.3 8.6 24.7 12.2 9.5 -3.4 15.2 

Total 100.0 100.0 100.0 
(Pop. in thousands) (28 053) (34 839) (39 263) 

Total US 
Large metropolitan 38.6 40.1 38.6 16.2 3.4 10.7 6.2 5.5 -2.8 
Other metropolitan 33.0 33.8 34.7 15.2 12.5 11.8 7.8 3.4 4.7 
Nonmetropolitan 28.4 26.1 26.7 3.9 12.3 9.4 6.0 -5.5 6.3 

Total 100.0 100.0 100.0 
(Pop. in thousands) (179 3 11) (203 305) (216 35 1) 

C 

W SOURCE: United States Bureau of the Census 1979. 



Moreover, it is the largest SMSAs (those with 1970 populations of 1.5 million or 
more) that contribute most significantly to this pattern. The metropolitan areas 
in the South and West regions sustained net in-migration during 1970-1977, 
and in both regions annual rates for this period actually exceeded those for 1960- 
1970 for metropolitan areas with under 1.5 million population. 

It  should be emphasized that region- and size-specific rates reflect regional 
aggregations of 243 individual metropolitan areas (see Figure 3) and, therefore, 
d o  not characterize variations in these patterns for individual SMSAs within 
regions. It would also be unwarranted to conclude that the large SMSAs are the 
sole contributors to the post-1970 metropolitan-nonmetropolitan growth rever- 
sal because the net rates shown here merely summarize the outcome of the 
migration streams that flow between pairs of region-size classes for each period. 
What these net rates do  indicate is that the nationwide upsurge in nonmetropoli- 
tan growth rates is not brought about by an equally pervasive pattern of metro- 
politan decline. The interlinkages are more complex and require examination of 
the experiences of individual SMSAs and gross migration streams. Frey's (1 979b) 
study of selected 1955- 1960 and 1965- 1970 migration streams, suggests that 
metropolitan to  nonmetropolitan reversal is not new for many individual SMSAs. 
The largest Northeast and North Central SMSAs have experienced net out- 
migration since the mid- 1950s. 

Finally, it is worth emphasizing that these new metropolitan-nonmetro- 
politan migration patterns, such as the regional patterns discussed earlier, are 
operating in the context of lower natural increase. In spite of this, nonmetro- 
politan areas in all four regions displayed higher annual rates of net growth in 
the 1970-1 977 period than during the 1960-1 970 period because the increases 
in net in-migration rates outweighed the decreases in rates of natural increase 
(see Table 5). Just the opposite is true for all metropolitan categories except 
southern metropolitan areas under 1.5 million population, and as a result the 
largest metropolitan areas in the nation's Northeast and North Central regions 
sustained absolute population losses in the 1970- 1977 period. 

2.3 City-Suburb Population Redistribution 

Despite a half century of city-suburb population deconcentration and, in the 
case of some older cities, more than two decades of absolute population loss, i t  is 
now being speculated that central cities will become more attractive to a broader 
segment of the metropolitan population. The reasoning goes somewhat like this 
(Long 1980): first, some large US cities continued to  appeal to young people 
throughout the 1950s and 1960s, having a net in-migration of persons between 
18 and 25 years of age. Since this age group has been increasing in recent years - 
as the baby boom cohort of the late 1940s and early 1950s matures into adult- 
hood - the 20- to 3Gyear-old population of cities is actually increasing. Since 
the presence o r  impending presence of children was in the past a strong induce- 
ment to move from cities to suburbs, the low fertility of this cohort may reduce 





some of the pressure to  move to  the suburbs. Another factor that may keep more 
people in cities is the growing incidence of two-earner couples, and when both 
husband and wife are commuting to work, there can be a saving of time and 
money in a central residential location. 

More households may also be induced to  live in cities as a result of the enact- 
ment of growth-limiting policies in the suburbs, a reaction to very rapid growth 
in the past. Growth-limiting policies can include refusal to extend water and 
sewer lines to new housing developments, refusal to grant building permits to 
large apartment buildings, and rules requiring any new homes to be built on 
large lots. Such policies can make suburban housing expensive, and the cheaper, 
smaller townhouses in cities may become more appealing simply as a result of 
declining household size. Finally, the energy shortage may also be cited as a pos- 
sible inducement to suburbanites to "return to the city". 

Speculation along these lines is plausible and appears to be quite widespread, 
but there is little evidence to support the notion of a pervasive back-to-the-city 
trend that is large enough to affect city populations. In fact, 1980 census results 
indicate that America's older, larger central cities generally lost population more 
rapidly in the 1970s than in the 1960s, as indicated in Table 6. 

One cannot help being struck by high rates of population decrease. For 
example, St. Louis, Cleveland, and Detroit each lost at least 20 percent of their 
population between 1920 and 1980. The city of St. Louis has lost nearly one- 
half of the peak population it reached in 1950, and it now has shrunk to its 1890 
population. The city of Cleveland has lost 37 percent of its population since 
1950 and has shrunk to what its population was around the time of World War I. 
Detroit, home of the US automobile industry, has lost 35 percent of its peak 
population, which was reached in 1950, and now has about as many residents 
as it did in the 1920s. 

Up to  the present each of the above three cities has tended to have growing 
suburbs with population increases great enough to offset declines in the central 
city, and in this way their metropolitan areas continued to  register population 
growth. In the 1970- 1980 decade, however, a change occurred. For the metro- 
politan areas of St. Louis, Cleveland, Detroit, and a number of other cities, p o p  
ulation growth in the suburbs was no longer great enough to  offset decline in 
the central city. The result was that entire metropolitan areas shifted to popula- 
tion decline. As can be seen in Table 6, the population of the St. Louis metro- 
politan area declined by 2.3 percent between 1970 and 1980, after growing by 
12.4 percent in the 1960- 1970 decade. The Cleveland metropolitan area popu- 
lation declined by 8 percent in the 1970s, after growing by 8 percent in the 
1960s. The metropolitan areas of Detroit, Philadelphia, Boston, Milwaukee, 
and New York City each declined in population in the 1970s after having grown 
in the 1960s. Clearly, population decline has come to encompass a number of 
metropolitan areas in the US. 



Moreover, the area of population loss seems to  be spreading outward from 
many central cities and encompasses a ring of "inner suburbs" that lie along city 
boundaries. Ten of the 1 1 cities included in Table 6 have a ring of inner suburbs 
that collectively declined in population between 1970 and 1980. In the 1960s 
only two of these cities had inner suburban rings that declined in population. 
In some cases the transition of these inner suburbs from growth to  decline was 
even more sudden than the cities' change from growth t o  decline. 

These and other 1980 census data (see Spain 198 1 )  show that a back-to- 
the-city trend was not of sufficient magnitude to  slow rates of loss in any large 
city in the Northeast or North Central regions where the trend was thought t o  
be especially pronounced. The data suggest a spreading of population loss out- 
ward from America's older industrial cities, and the metropolitan areas associated 
with these cities may be thought of as a doughnut whose hole - the area of 
population loss - is getting bigger. Results of the 1980 census have indicated 
that population loss is spreading t o  some cities in the South and West, and one 
reason for the spread and acceleration of population loss in large central cities 
is that blacks are now leaving cities in larger numbers than ever before (Long 
and De Are 1 98 1 ). 

It  should be noted, however, that several large and medium-sized m e t r e  
politan areas in the South and West regions continue to  grow and exhibit dis- 
tinctly different internal redistribution patterns. Between 1970 and 1980, the 
central city population of the Houston SMSA increased 29 percent, while its 
entire SMSA population increased 45 percent. Comparable figures for the 
Anaheim-Santa Ana-Garden Grove SMSA are 24 and 36 percent, and for the 
Phoenix SMSA they are 3 1 and 55 percent. These are examples of metropolitan 
areas that have developed more recently, have lower population densities, and 
are able to annex additional territory to  their central city areas. The central cities 
in these SMSAs share in the metropolitan growth and expansion and as a result 
are less differentiated from surrounding suburbs in terms of population and 
housing characteristics. 

From an analytic standpoint, it is important to realize that the net migra- 
tion experienced by a central city and its suburbs is the product of both long- 
distance in- and out-migration streams and intrametropolitan residential mobility 
streams. Because older northern central cities are located in metropolitan areas 
that are increasingly sustaining net out-migration and population losses, any 
return-to-the-city movement must necessarily involve the attraction of residen- 
tial movers from the suburbs. Growing southern and western cities, on the other 
hand, can afford to  lose residential movers t o  their suburbs since the high levels 
of in-migration t o  the entire SMSA will compensate for this loss. In section 4 
we examine the implications that long-distance migration and residential mobil- 
ity stream contributions hold for future city-suburb redistribution in one declin- 
ing (Pittsburgh) and one growing (Houston) SMSA. 



- 
co TABLE 6 Population change in the central city and the inner and outer suburban jurisdictions of 1 1 metropolitan areas 

(SMSA boundaries as of January 1, 1980 are used): 1960- 1970 and 1970- 1980. 

Metropolitan area 

Percent distribution of Percent change in 
Population population population 

1960 1970 1980 1960 1970 1980 1960-1 970 1970-1980 

St. Louis 
St. Louis city 
Inner suburbsa 
Remainder of metro. area 

Cleveland 
Cleveland city 
Inner suburbs 
Remainder of metro. area 

Detroit 
Detroit city 
Inner suburbs 
Remainder of metro. area 

Pittsburgh 
Pittsburgh city 
Inner suburbs 
Remainder of metro. area 

Washington, D.C. 
Washington city 
Inner suburbs 
Remainder of metro. area 



Philadelphia 4 342 897 
Philadelphia city 2002512 
Inner suburbs 642 430 
Remainder of metro. area 1 697 955 

Boston 2 688 083 
Boston city 697 197 
Inner suburbs 663 262 
Remainder of metro. area 1 327 624 

Kansas City 1 108620 
Kansas City 475 539 
Inner suburbs 164 105 
Remainder of metro. area 468 976 

Milwaukee 1 278 850 
Milwaukee city 741 324 
Inner suburbs 252 328 
Remainder of metro. area 285 198 

Chicago 6220913 
Chicago city 3 550 404 
Inner suburbs 736 425 
Remainder of metro. area 1 934 084 

New York City 9 539 655 
New York City 7 781 984 
Inner suburbs (NY State only) 43 1 771 
Remainder of metro. area 1 325 900 

-  hose suburbs that lie adjacent to  the central city. 
\o SOURCES: 1960,1970 US Census of Population and unpublished 1980 census data. 



3 MULTIREGIONAL POPULATION ANALYSIS 

In this section, several elements of multiregional demographic analysis, as devel- 
oped by Rogers (1975), are brought to bear on one aspect of US population 
change: redistribution across the four census regions, based on demographic 
components observed during a single year, 1970. While these techniques, in prin- 
ciple, can be applied to any regionalization scheme that exhausts the nation's 
population and area, the census four-region scheme constitutes a relatively par- 
simonious one that distinguishes geographic areas settled at different stages of 
the nation's historical development - areas that continue to reflect distinctly 
different patterns of population growth and decline. The focus on demographic 
components for the year 1970 is also significant. As discussed in section 2, com- 
ponents of interregional population change in the decade of the 1970s depart 
significantly from those evident up through the mid-1960s. The followingmulti- 
regional analyses, therefore, will serve to  point out demographic consequences 
for life histories of cohorts and redistribution across regions implied by these 
"new" components of regional population change. 

The results presented below are derived from three distinct elements of 
multiregional demography: the multiregional life table, multiregional popula- 
tion projection and stability, and spatial fertility and mobility analysis. Each of 
these constitutes ex tensions of corresponding single-region demographic analysis 
techniques, and statistics for each can be derived from given age schedules of 
region-specific fertility, mortality, and out-migration to other regions (Rogers 
1975). Subsequent to  his theoretical formulation Rogers, along with a team of 
scholars at IIASA, has developed a package of user-oriented computer programs, 
which produces statistics for each element of multiregional demographic analy- 
sis, based on any given set of region- and age-specific demographic rates (Wille- 
kens and Rogers 1978). The analyses that follow, like those of the other 
national reports in this series, are based on computations from the IIASA 
computer programs. * 

3. I The Data 

The most desirable demographic information for calculation of the observed 
rates required for a multiregional analysis would be region- and age-specific data 
for births (by age of mother), deaths, and internal moves of a single sex (or each 
sex) for the year of observation, as well as an estimate for the corresponding 
total resident populations at the middle of the year (Willekens and Rogers 1978). 
For US regions in 1970, appropriate data for births and deaths are available from 
the National Center for Health Statistics, and the occurrence of the decennial 
US census on April 1, 1970 provides a reasonably close estimate of the total 
mid-year populations by age and sex. 

*The authors are grateful to Andrei Rogers and Frans Willekens for their assistance in producing the results 
for this section. 



A complete record of interregional moves on a yearly basis is, unfortunately, 
impossible in the United States because there does not exist a population regis- 
ter. It was decided, therefore, to estimate the number of 1970 interregional 
moves using unpublished data from the US Census Bureau's Current Population 
Surveys taken in March, 1968, 1969, 1970, and 197 1. These annual surveys 
query respondents on their place of residence exactly 1 year prior t o  the survey 
and provide crude estimates of the number of yearly moves out of each region 
(not counted are return moves and multiple moves during the same year as well 
as moves made by individuals who died during the year). Although the number 
of respondents in a 1-year survey constitutes too small a sample for an aggregate 
estimation, the combining of males with females across 4 survey years provides 
a sufficient basis to estimate the average number of age-specific moves out of 
each region in a given year (around 1970). The pooling of males with females, 
however, forces us to perform multiregional analyses for the total population 
rather than for a single sex. 

As a source of reference for the interested reader, observed raw data are 
given in Appendix A and corresponding age-specific rates for regional fertility, 
mortality, and out-migration are presented in Appendix B. It  is instructive to 
examine some summary measures for these 1970 regional demographic compo- 
nents, in light of trends discussed in the previous section. The crude birth rates 
far each region (shown in column (1) of Table 7) lie between the "high" levels 
of 20-25 births per thousand population observed in the 1950s and the "low" 
level of about 15 evident in the late 1970s (see Table 2). The observed 1970 
crude birth rates range from 16.9 in the Northeast region to  19.2 in the South. 
However, observed age-specific rates - the rates upon which the multiregional 
analysis will be based - vary somewhat less across regions. This is implied by 
the relatively narrow interregional variation in gross reproduction rates (a mea- 
sure that is not affected by regional age composition differences), which show 
levels t o  be highest in the North Central region and lowest in the West. 

TABLE 7 Regional fertility and mortality differentials of the four US regions: 
1970. 

Crude Gross Crude Gross 
birth rate reproduction death rate death Life 
(per thousand)" rateb (per t h o ~ s a n d ) ~  rated expectancye 

Region (1) (2) (3) (4) (5) 

Northeast 16.9 1.24 10.2 2.44 71.0 
North Central 18.4 1.30 9.6 2.38 71.3 
South 19.2 1.27 9.5 2.34 69.9 
West 18.8 1.22 8.3 2.22 71.8 

"Total births for year per thousand midyear population. 
b ~ u m  of age-specific fertility rates multiplied by age interval (5). 
'Total deaths for year per thousand midyear population. 
d ~ u m  of age-specific death rates multiplied by age interval (5). 
' ~ i f e  expectancy e, computed from respective single-region life tables (Appendix B.2). 



Observed regional levels of mortality generally conform to  levels registered 
in the post-World War I1 period. As with the crude birth rates, regionalvariation 
in crude death rates (shown in column (3) of Table 7) are reduced when regional 
differences in age composition are eliminated. The gross death rate varies between 
2.22 and 2.44 and the life expectancy (based on calculations of a single-region 
life table for each region) varies between 69.9 and 7 1.8. 

Of particular importance for a multiregional demographic analysis are the 
observed regional out-migration rates. (The reader is reminded that this analysis 
is confined to internal migration and excludes international migration.) Observed 
1970 out-migration rates for the total population (Table 8)  appear t o  be consis- 
tent with the post-1970 pattern of negative net migration for the Northeast 
region discussed in section 2. The 1970 rates show the Northeast as the least 

TABLE 8 One-year out-migration rates (per thousand) between 
the four US regions: 1968- 197 1 (averaged). 

Region of destination 

Region of origin Northeast North Central South West Total 
- - 

Northeast - 3.5 7.7 3.8 15.0 
North Central 2.5 - 9.3 6.4 18.2 
South 4.8 7.7 - 7.5 20.0 
West 3.3 7.3 10.3 - 20.9 

SOURCE: Compiled from the United States Census Bureau's Population Surveys (March) 
1968,1969,1970,  1971 (unpublished). 

attractive destination for out-migrants from the remaining three regions. On the 
other hand, the South constitutes the most attractive destination among migrants 
not born in the South, attracting greater than half the out-migrants from each 
of the other three regions. It  should be noted that when the observed rates are 
applied to  the actual 1970 populations of each region, the resulting net migra- 
tion rates (per thousand population) are -3.6, -2.1 , +O. 1, and +8.2 for the 
Northeast, North Central, South, and West regions, respectively. The strong net 
in-migration to  the South, which is evident over most of the 1970s (see Table 3), 
is not yet evident in these rates. Of course, the multiregional analyses that fol- 
low (with the exception of the projection analysis) are dependent on only the 
observed rates and not on  the observed 1970 populations. 

To sum up, the observed 1970 rate schedules for fertility, mortality, and 
migration represent a transition between the regional demographic components 
operating before 1965 and those that characterize the late 1970s. They indicate 
relatively low levels of fertility and mortality coupled with a general redistribu- 
tion out of the nation's North and North Central regions and into the Sunbelt 
(the South and West regions). However, the extremely low fertility levels of the 
late 1970s and the increased attractiveness of the South vis-hvis the West are 
not yet implied by these rates. 



3.2 The Muftiregional Life Table 

The multiregional life table generates a particularly useful set of statistics that 
show the implications of observed regional mortality rates for the life histories 
of cohorts: age-specific probabilities of survival and regional location and the 
expected number of years that will be lived in each region. The methodology 
parallels that of a single-region life table, which translates an observed schedule of 
age-specific death rates into statistics on age-specific survival and life expectancy. 

In the single-region case, an initial hypothetical cohort of 100000 births is 
subjected to  a set of age-specific mortality rates that can be computed from an 
observed schedule of death rates. The derived survival probabilities and life expec- 
tancy estimates are therefore based on the assumption that cohort members 
surviving to  a given age will be subject t o  mortality rates consistent with those 
in the observed schedule at that age. In the multiregional life table each region 
is given an initial, hypothetical cohort of 100000 babies, which is then subjected 
to rates of mortality and out-migration compiled from the observed schedules 
of death rates and migration rates. Consequently, the derived survival and life 
expectancy statistics assume that a region's initial cohort, surviving to  a given 
age and located in a given region will be subject t o  rates of mortality and out- 
migration consistent with those in the observed schedule of that age and region. 

The multiregional life table, like the single-region table, is comprised of a 
series of "functions" that can be used to derive a wide array of useful measures 
and indices. We focus here on selected derived life-table statistics that provide 
insights into the implications of the 1970 regional schedules on cohort mortality 
and migration rates. 

To what extent will individuals born in the Northeast region redistribute 
themselves across other regions, and at what stages of their lives will it be likely 
that this redistribution will take place? Answers to such questions for each region 
can be gleaned from the statistics shown in Appendix C. 1 (expected number of 
survivors at exact age x ) .  Assuming that 100000 babies are born in each region, 
this table shows how many of them still are alive and their regional location at 
subsequent ages (in 5-year intervals). One can then compute a cohort member's 
probability of  surviving and residing in a given region at a given age by dividing 
the corresponding number of survivors by 100000. 

Presented in Table 9 are selected probabilities illustrating how likely it is 
that members o f  each region's initial cohort will be located in that same region 

TABLE 9 Probabilities (proportions) of  surviving at exact age 20, 35, 
and 65 in the region of birth for the four US regions. 

Region of birth 

Probability of surviving to  age: Northeast North Central South West 



at ages 20, 35, and 65. The broad pattern shows that about two-thirds of each 
region's original cohort resides in the same region at age 20. This proportion 
changes to below half at age 35, and by age 65 less than one-third of the original 
cohort's members reside in their region of birth. 

The regional differences within these broad patterns are most noteworthy 
here. We see that of the four regions, it is the Northeast that tends to  retain the 
greatest proportion of its initial cohort at age 20 and 35 - and to  an appreciably 
greater degree than the South or West. The West, in fact, retains the least pro- 
portion of its initial cohort members at all three ages. One would not intuitively 
expect such results on the basis of known net migration levels for each region in 
the year of observation. How is it  that individuals born in the "declining" North- 
east show a greater probability of living in their region of birth at practically all 
ages (according to Appendix C. 1) than individuals born in the "growing" West? 
Further insights into this apparent inconsistency can be derived from another 
set of life-table statistics - those on expectations of life by region of birth. 

The complete age-disaggregated tables for life expectancy by region of birth 
are given in Appendix C.2. This table shows for a given region of birth and for a 
given age (in 5-year intervals) the number of remaining years a person can expect 
to live in each of the four regions. For example, a Northeast-born individual of 
age 20 can expect to  live 53.2 more years: 25.9 of which will be in the Northeast, 
7.6 in the North Central, 12.2 in the South, and 7.5 in the West. Perhaps the 
most useful measure that can be derived from this table is the expected number 
of years lived in each region for each region of birth. These data are reproduced 
in the first part of Table 10. In the second part, proportional allocations of life 
expectancy are compiled, which indicate what proportion of their lifetimes indi- 
viduals born in a given region can expect to  live in each of the four regions. 

TABLE 10 Expectations of life and allocations of life expectancies 
by region of birth for the four US regions. 

Region of birth 

Expected residence in region Northeast North Central South 

Expectations of  life (in years) 
Northeast 41.7 5.8 7.7 
North Central 8.2 39.9 11.9 
South 13.2 14.7 39.5 
West 8 .O 10.7 11.3 

Total 71.1 71.1 70.5 

Proportional allocations o f  life expectancy (in percent) 
Northeast 5 9 8 11 
North Central 12 56 17 
South 18 2 1 5 6 
West 11 15 16 

West 

Total 100 100 100 100 



Three main generalizations can be gleaned from these tables: (1) an indi- 
vidual born in each of the regions can expect to  live more than half of his life- 
time in that region, (2) individuals not born in the South can expect to  spend 
more years of their lives in the South (between 13 and 15 years) than in any 
other region outside of their region of birth, and (3) individuals born outside 
the Northeast can expect to spend fewer years in the Northeast region (less than 
5) than in any other region outside the region of birth. Again, we note the greater 
lifetime "retention" of individuals born in the Northeast than those born in the 
South or  West. This seeming inconsistency with observed migration rates, how- 
ever, can in part be resolved by observing the generalizations (2) and (3) above. 

Although the Northeast retains more of its birth cohort's lifetime than any 
other region, it constitutes the region of fewest years' residence for individuals 
born in other regions. In a like manner, both South and West regions are the 
expected location of residence for disproportionate shares of other regions' birth 
cohort's lifetimes, whereas they are less successful than the Northeast or North 
Central regions in retaining their own cohorts. These observations point out the 
utility of computing multiregional life tables since such generalizations pertaining 
to cohort life histories are not intuitively apparent when examining age-specific 
mobility schedules themselves. 

It should further be noted that the multiregional life table provides a more 
refined estimation of total life expectancy than a single-region estimate, because 
it attributes region-specific mortality levels for years lived in each given region. 
Such an application is not very significant for the analysis of the four US regions 
because, as discussed earlier, there is little regional variation in age-specific mor- 
tality levels. It is, nevertheless, instructive to  contrast region-of-birth-specific 
total life expectation values as calculated from the multiregional life table (in 
Table 10) with those values calculated from the single-region table (in Table 7). 
This comparison shows that the multiregional calculations have virtually elimi- 
nated regional disparities that existed in the single-region tables. Only South-born 
individuals (with a 70.5 life expectancy) diverge from the 7 1.1 life expectancy 
calculated for individuals born in the other three regions. The largest discrepancy 
between the two sets of expectancies is shown for individuals born in the West 
- the region with the highest single-region life expectancy (7 1 .a). The compa- 
rable statistic from the multiregional calculation is 0.7 years lower than from the 
single-region tables, which implies that out-migration for West-born individuals 
will tend to lower slightly the life expectancy. 

Finally, we make reference to still another useful cohort-based statistic 
that can be derived from the multiregional life table: the expected number of 
remaining years lived by region of residence. The complete age-disaggregated 
tables for these statistics are given in Appendix C.3. They are similar in format 
to the life expectancy by region of birth tables (Appendix C.2) and show for a 
given region of residence at a given age (in 5-year intervals) the number of remain- 
ing years an individual can expect to  live in each of the four regions. To illustrate 
the utility of these statistics we reproduce in Table 1 1  the expected number of 
remaining years lived by individuals that reside in each region at age 20. 



TABLE 11 Expectations of remaining life (in years) by region of residence at 
exact age 20 for the four US regions. 

Region of residence at exact age 20 

Expected remaining residence in region Northeast North Central South West 

Northeast 
North Central 
South 
West 

Total 53.2 53.4 53.0 53.5 

It is clear from this table that the region of residence at age 20 has a strong 
influence on an individual's residence experienced over the remainder of his life- 
time. Twenty-year-old residents in each region can expect to  live in that same 
region for greater than 60 percent of the remainder of their lives. It is also inter- 
esting to note that Northeast residents at age 20 are expected t o  live 33.2 of 
their remaining 53.2 years in that region whereas (ascited earlier) Northeast-born 
individuals at age 20 are expected to live only 25.9 of their remaining years in 
that region. Similar results for the other ages and regions suggest that for purposes 
of predicting future residence in the region beyond a given age, the knowledge 
of where a person is living at that age is better than knowing where he was born. 

We can also make generalizations from the Table 11 data on current region 
of residence (at age 20) that are similar t o  those from the data on region of birth. 
The South and Northeast constitute "most likely" and "least likely" alternatives, 
respectively, for residence outside the current region (for non-South residents). 
Nevertheless, 20-year-old residents of the Northeast are expected to live more 
remaining years in their current region than 20-year-old residents in any of the 
other regions. This reflects a "retaining power"particu1ar to  the Northeast region, 
which is exerted both on individuals born there and individuals who eventually 
locate there during their lifetime. 

3.3 Multiregional Population Projection and Stability 

We turn now from a focus on what the observed rates imply for cohorts to  what 
they imply for regions. Perhaps the most practical application of the multire- 
gional demographic techniques presented here will result from the population 
projection analyses. Once again one can draw an analogy between the method- 
ology for single-region cohort component projections based on rate schedules 
for a given period and those for the multiregional case. 

Single-region cohort component projections typically begin with the region's 
population disaggregated by 5-year age categories at the "starting" year. To this 
population are applied age-specific 5-year survival rates, usually estimated from 



the region's life table, to estimate the survived population 5 years later. The num- 
ber of individuals in the first (0-4) age group is projected by applying the region's 
observed age-specific fertility rates to  the estimated number of females in the 
childbearing ages during the projection period and surviving the births to the end 
of the period. If the population is not disaggregated by sex, the number of women 
in each age group 10- 14 to 45-49 are estimated by applying age-specific sex 
ratios to  the corresponding total populations in these age groups. The process is 
repeated over as many 5-year periods as desired. 

The multiregional cohort component projections begin with age-disaggre- 
gated populations for each region at the starting year. Applied to  these are age- 
and region-specific rates of 5-year survival and out-migration to each other region 
where these rates are derived from the multiregional life table. Projecting the 
number of individuals for the first (0-4-year-old) age group is also analogous to 
the single-region case. Here age- and region-specific fertility rates are employed 
along with region-specific survival rates. The multiregional projections given in 
this report start with actual 1970 regional age distribution. Rates of survival and 
out-migration are based on the multiregional life table discussed earlier, and age- 
specific fertility rates are those shown in Appendix B. 1. 

The complete set of US regional population projections for 5-year intervals 
between 1970 and 2020 can be found in Appendix D. Presented there for each 
region are projected population totals by age, in addition to several summary 
statistics, including the median age in each region and period rate of growth. Our 
text discussion will focus on two aspects of these projections: changes in total 
regional size and changes in regional population shares over the period 1970- 
2020. We emphasize that these projections are intended to show what observed 
1970 rates of migration, mortality, and fertility imply for future regional popu- 
lation change and hence do not represent a forecast of future changes. 

According to these projections, the total US population will increase 59 
percent between 1970 and 2020: from 203 million to 322 million. Yet the level 
of increase differs among the four regions in the study. The West, which consti- 
tuted the smallest region (in population) in 1970, exhibited the fastest projected 
rate of growth (98 percent) adding 35.4 million to its 34.8 million 1970 popula- 
tion. The South, the largest 1970 region, was projected to increase its 1970 pop- 
ulation of 62.8 million by 37.8 million or  60 percent over the 50-year period. 
The North Central region registers a slightly lower level of increase - 53 percent 
- thus increasing its 1970 population of 56.6 million to  86.7 million in 2020. 
It is only the Northeast that exhibits a level of increase (32 percent) that stands 
significantly lower than the rest of the country. Its 1970 population of 49 mil- 
lion is projected to grow to 65 million. 

Figure 4 shows graphically the period-by-period population growth in each 
of the four regions. The slower rate of growth observed for the Northeast region 
is particularly evident in this figure, which indicates that after the year 2000, 
the Northeast will surpass the West as the region with the smallest total popula- 
tion. These projected trends should not be too surprising in light of the observed 



Year 

FIGURE 4 Projections of population sizes for the four US regions: 1970-2020. 

1970 migration rates that imply greatest growth for the West and least growth 
for the Northeast (see Table 8). The small observed regional differencesin fertil- 
ity and mortality levels are much less significant in accounting for projected 
regional sizes of populations. 

Multiregional projections also permit us to examine how the regional shares 
of the US population might be expected to change over the 1970-2020 period, 
assuming observed 1970 rates. The data in Table 12 indicate significant shifts in 
the share of only two regions: the Northeast and West. The 1970 share of the 

TABLE 12 Projected US population size and shares among the four regions: 
10-year intervals between 1970 and 2020. 

Total US population 
and regional shares 

Size (in thousands) 
Total US 

Population shares 
Northeast 
North Central 
South 
West 

Years 

Total 100.0 100.0 100.0 100.0 100.0 100.0 



former region, 24.1 percent, becomes gradually reduced to  20.2, whereas that 
of the latter region is increased from 17.1 to 2 1.8 percent. Less significant is 
the decline in the North Central region from 27.9 to  26.9 percent. 

Perhaps the most remarkable finding here is the relatively constant share 
projected for the South region - varying only 0.3 percent over the entire 50- 
year period. This may appear to contradict observed 1970 out-migration rates 
(Table 8), which showed the South to constitute the most popular destination 
for out-migrants from the other three regions. It should be recognized, however, 
that the initial population of the South was the largest of the four regions. What 
the projections tell us is that the observed levels of migration between all regions 
(as reflected in the projected survival and out-migration rates) do  not result in a 
net gain in that initially large South region's share. Of course, we might specu- 
late that projections based on observed rates from the late 1970s (when they 
become available) would indicate increasingly greater shares for the South region's 
population. Nevertheless, even the present projections establish the continued 
supremacy of the South in terms of population size. The next largest region - 
the North Central - has been declining in its relative share, and the only region 
increasing its share over time - the West - holds an appreciably smaller share 
of the total population than the South. 

One further methodological link can be established between single-region 
cohort component projections based on constant rate schedules of fertility and 
survival on the one hand and multiregional projections based on constant sched- 
ules of fertility, mortality, and out-migration on the other. It has long been 
established that the repeated projection of a single-region age distribution will 
yield, at some point, a stable population that will retain a constant age distribu- 
tion and a constant period rate of growth when projected further. In a like man- 
ner Rogers (1 975) has shown that the repeated projections of the multiregional 
population will yield an analogous multiregional stable population that will 
retain, upon further projection, a constant age and region distribution and a 
constant rate of growth for each region. In the stable population, these distribu- 
tions and growth rates will not depend on the "starting" population of the pro- 
jection but only on the fertility, survival, and out-migration rates used in the 
projection process. 

It is useful to examine the regional shares in the stable population implied 
by the observed 1970 rates: Northeast 18.8, North Central 27.1, South 3 1.1, 
and West 23.0. These rates can be obtained from the stable equivalent popula- 
tion shown in Appendix D. This is the total population that, if distributed as 
the stable population, would increase at the same rate as would, in the long run, 
the observed population under projection. 

The stable equivalent regional shares, like the ones projected for 2020, dif- 
fer significantly from the 1970 shares for only the Northeast and West regions. 
The shares of these regions are almost reversed, with the Northeast region share 
changing from 24.1 to a stable equivalent of 18.8 and the West region share from 
17.1 to 23.0. The stable share for the South suggests remarkable consistency - 
differing from its 1970 counterpart by only 0.2. Despite this compatibility of 



stable and 1970-2020 projected shares, the stable regional growth rate of 7.3 
over a period is not within the ranges shown for any region over the initial 50  
years. The Northeast region's 5-year rate ranges from 4.2 to  6.8, whereas all of 
the other region-period rates lie between 7.8 and 19.0. 

3.4 Multiregional Fertility and Migration Measures 

The traditional, single-region net reproduction rate (NRR) encapsulates an 
extraordinary amount of information about a population's age-specific mortal- 
ity and fertility levels into a single index, which indicates how well a hypotheti- 
cal cohort, experiencing these levels, is able t o  reproduce itself (i.e., a value of 
1.0 o r  greater indicates replacement). This well-known measure, compiled solely 
from given schedules of age-specific fertility and mortality rates, can be general- 
ized to  the multiregional context to produce comparably calculated indexes of 
fertility and migration. The fertility index - the spatial net reproduction rate - 
is calculated separately for each region. It  indicates the number of babies that 
will be born to a member of a region-born cohort, subjected to  given age- and 
region-specific schedules of fertility, mortality, and out-migration rates. This 
index can be further decomposed to show what portion of the (region-born) 
cohort's lifetime reproduction takes place in each of the other regions. As with 
the nonspatial NRR, a value of 1.0 o r  greater signals replacement. 

The spatial net reproduction rates for the four US regions are shown in 
the first part of Table 13, along with corresponding nonspatial net reproduction 

TABLE 13 Spatial net reproduction rates and net reproduction alloca- 
tions for the four US regions. 

Region of birth of parent 

Region of residence of parent Northeast North Central South West 

Net reproduction rates 
Northeast 
North Central 
South 
West 

Total 
(Nonspatial NRR) 

Net reproduction allocations 
Northeast 
North Central 
South 
West 

Total 



rates.* Because the spatial NRR for a region-born cohort reflects exposure to 
different region-specific fertility and mortality rates (resulting from interregional 
migration) whereas the nonspatial NRR assumes the fertility and mortality rates 
for that region only, comparison between the two rates indicates the influence 
of migration on a region-born cohort's replacement capacity. It is not surprising 
to find that migration tends to moderate extreme regional reproduction levels 
as measured by the nonspatial NRR. While the nonspatial NRR from the "high 
fertility" North Central is computed as 1.24, its corresponding spatial value falls 
to 1.22. The "low fertility" West'snonspatial NRR of 1.17 climbs to 1.19 when 
migration is taken into account. Hence, although the range of nonspatial NRRs 
across regions is not very wide (0.07), it  virtually disappears when the spatial 
NRRs are considered. 

The allocation of reproduction across the four regions (second part of 
Table 13) closely parallels the allocation of its life expectancy (second part of 
Table 10) for cohorts born in each region. Only in the two northern regions do 
we find a slightly greater tendency to  reproduce in the region of birth, than to  
live in that region, suggesting that those years lived in other regions tend to  be 
concentrated in the post-reproductive portion of the life cycle. 

Just as the spatial net reproduction rate constitutes a refined measure of 
the number of lifetime births occurring to  a member of a region-born cohort, a 
comparable index - the spatial net migraproduction rate (NMR) - constitutes 
an equally refined measure of the number of moves a region-born cohort mem- 
ber can expect to make. A region's spatial NMR value indicates the total number 
of interregional moves a member of a region-born cohort can expect to under- 
take over the course of a lifetime if subjected to  given age- and region-specific 
schedules of fertility, mortality, and out-migration rates. As with the spatial 
NRR, the total index value can be decomposed to  reflect the portion of these 
moves that originated from each region. 

Net migraproduction rate values, both spatial and nonspatial, for cohorts 
born in the four US regions are shown in the first part of Table 14. According 
to the spatial NMRs, West-born individuals undertake the greatest number of life- 
time interregional moves (1.27) while Northeast-born residents move the least 
often (1.09 times). The NMRs for individuals born in the South and North Cen- 
tral regions are 1.24 and 1.20, respectively. The gap between the highest (West) 
and lowest (Northeast) regions is only slightly more accentuated when nonspatial 
NMRs are compared (1.33 versus 1.02), indicating that rates of out-migration 
from the region of birth strongly influence the total number of expected life- 
time moves. 

It is important to emphasize that the analysis of lifetime number of moves, 
as measured by the spatial NMR, provides information on the occurrence of 
migration as an event. This stands in contrast to the earlier analysis of expected 

*As strictly defined the net reproduction rate should be computed from schedules that apply only to the 
female population (Shryock et al. 1971). Since the data employed here combine both sexes, however, the 
spatial and nonspatial net reproduction rates presented in this report are computed from the age-specific 
schedules of mortality, fertility, and migration in Appendix B. 



TABLE 14 Spatial net migraproduction rates and net migraproduc- 
tion allocations for the four US regions. 

Region of birth 

Region of out-migration Northeast North Central South West 

Net migraproduction rates 
Northeast 0.66 0.07 0.10 0.08 
North Central 0.12 0.74 0.18 0.17 
South 0.19 0.22 0.78 0.23 
West 0.12 0.17 0.18 0.79 

Total 1.09 1.20 1.24 1.27 
(Nonspatial NRR) (1.02) (1.20) (1.26) (1.33) 

Net rnigraproduction allocations 
Northeast 61 6 8 6 
North Central 11 62 15 14 
South 17 18 62 18 
West 11 14 15 62 

Total 100 100 100 100 

number of years lived in each region: a measure of duration of stay. An exami- 
nation of the spatial net migraproduction allocation (second part of Table 14) 
makes clear that these two types of measures do not necessarily exhibit the same 
tendencies. We find that despite a significant variation in total expected lifetime 
moves across region-born cohorts, the share o f  total moves that originate from 
the region o f  birth remains almost constant (61-62 percent) for individuals 
born in each region. In the earlier analysis of life expectancy allocations (lower 
portion of Table 1 O), it was found that the share of  total years lived in the region 
o f  birth was smaller for individuals born in the West (53 percent) than for those 
born in South (56 percent), North Central (56 percent), or  Northeast regions 
(59 percent). Because West-born individuals migrate out of their birth region at 
earlier ages than individuals born in other regions (Table 9), they accumulate 
fewer initial, and hence total, years lived in their region of birth. 

3.5 Place-of-Birth-Dependent Multiregional Analyses 

The previous sections have highlighted various elements of multiregional popula- 
tion analysis that can be undertaken with age schedules of region-specific fertil- 
ity, mortality, and out-migration rates observed for a single period. This analysis 
of the four US regions has illustrated how the multiregional techniques can pro- 
vide insights into cohort life histories and regional population change that are 
not possible from a mere inspection of the observed rates schedules. It  has also 



shown how the multiregional framework allows the computation of more refined 
counterparts to standard demographic measures (such as the life expectancy at  
birth, or  the net reproduction rate) based only on fertility and mortality sched- 
ules for a single region. 

Yet it is necessary to  point out that the multiregional analysis framework, 
as set out  above, is also limited by the nature of its assumptions and data base. 
Perhaps its most limiting assumption for the analysis of migration is its Markovian 
assumption: that an individual's rate of interregional migration is dependent 
only on his current region of residence and his age and is independent of his 
mobility history or  residence at a previous point in time (including region of 
birth). This assumption, which also applies to rates of fertility and mortality, is 
necessitated by the nature of the data upon which the model is based - period 
demographic rates classed by age and region of residence at  the beginning of 
the period. However, it is a particularly tenuous assumption to  impose upon 
migration rates. Given the vast literature on the topics of return migration, 
repeat migration, and duration of residence effects (see Lee 1974, Goldstein 
1958, 1964, Taeuber et al. 1968, Morrison 197 1, Toney 1976)' i t  is safe t o  assert 
that the rate of  out-migration from a region is not indifferent t o  an individual's 
previous residence history. 

A more refined schedule of  rates that can sometimes be computed from 
available population census or  survey information is a schedule of period inter- 
regional migration rates disaggregated by age, region of residence at the beginning 
of the period, and region of birth. Such a disaggregation, based on US census 
data, was compiled for Long and Hansen's ( 1975) study of migration streams 
between the South region and the non-South (the sum of Northeast, North 
Central, and West regions) over two periods: 1955- 1960 and 1965- 1970. For 
this analysis, out-migrants from the non-South were disaggregated into two 
groups: (1) those born in the South o r  "return migrants" and (2) those born in 
the non-South. Out-migrants from the South were similarly disaggregated. The 
two rates of out-migration from the non-South are shown in Figure 5 and from 
the South in Figure 6. 

These data are useful in showing that the South's change from net out- 
migration in 1955- 1960 to net in-migration in 1965- 1970 was the product of 
simultaneous declines in both rates of out-migration from the South (persons 
born in the South and those born elsewhere but living in the South) and increases 
in both rates of out-migration from the non-South (i.e., South return migrants 
and persons born outside the South). 

Further, the data illustrated in Figures 5 and 6 show distinct age curves ass@ 
ciated with different types of migration. For example, the rate of out-migration 
from the non-South of persons not born in the South reaches a peak at  ages 20 
to 24 (age after migrating) and then falls until it starts to rise again after ages 
45 to 54. The continued rise at ages 55  to 64 and 65  and overreflects a tendency 
of non-South-born individuals to move to  the South at the time of retirement 
or, apparently, in anticipation of retirement. 



"return migrants" I---------- 

FIGURE 5 Changes between 1955-1 960 (- - -) and 1965-1 970 (-) in rates of out- 
migration from the nonSouth among persons born in the South (right-hand scale) and per- 
sons born in the non-South (left-hand scale) by age. Source: Adapted from Long and Hansen 
1975, p. 610. 

100 - -1000 

- 800 , .- '= - c rn 2 5 
.P 0. 

non-Southbrn, South residents 

O f i ~ ~ ~ ~ B  I I I 0  
5-9 1 15-19 25-29 35-44 45-54 55-64 65+ 

10-14 20-24 30-34 
Age 

FIGURE 6 Changes between 1955- 1960 (- - -) and 1965-1 970 (-) in rates of out- 
migration from the South among persons born in the South (left-hand scale) and persons 
born in the non-South (right-hand scale) by age. Source: Adapted from Long and Hansen 
1975, p. 610. 



The age curve associated with rates of return migration to the South is dif- 
ferent. The probability of going back t o  the South reaches a peak at  ages 5 to  9 
and again at  ages 20 to 24 and 25 to  29. In other words, the people who are 
most likely to move back t o  the South during both periods of time are parents 
with young children. Among potential returnees, there is little increase in the 
probability of returning to the South upon reaching retirement; the failure of 
the rate of return migration to rise at age 65 is contrary to expectations. It 
should be pointed out, however, that the number of retirement-age returnees to 
the South is probably rising at  the present time, a reflection (perhaps it should 
be called an echo) of the massive out-migration from the South in the 1940s 
(refer t o  Figure 2). The many people who left the South in the 1940s were 
probably in their twenties when they left and are now in their sixties. Many 
may be pulled back to their region of birth because of its relatively low living 
costs, warm climate, and the presence of friends and relatives. 

These findings from the Long and Hansen (1 975) analysis demonstrate the 
utility of separating return migrants from non-return migrants in an examina- 
tion of interregional migration flow rates, based on data that are generally col- 
lected in population censuses and surveys. While this illustration deals only with 
two regions (the South and non-South), it is possible t o  generalize the analysis 
to several regions and disaggregate each interregional migration stream by all 
regions of birth. 

Recent work by IIASA scholars has shown how these more-refined migra- 
tion data can be incorporated into the various elements of multiregional popu- 
lation analysis illustrated earlier in this section. Ledent (1 980a) has constructed 
a life table from data similar t o  those used by Long and Hansen (1 9 7 9 ,  which 
allows interregional migration rates t o  be dependent on region of birth as well as 
region of residence. Aside from permitting more refined calculations of the life 
table statistics that were discussed earlier, this place-of-birth-dependent life table 
provides additional information not available with the place-of-birth-independent 
life table. 

Presented in Table 15 is an example of one statistic unique to  the place-of- 
birth-dependent life table: expectations of remaining years lived at a given age 

TABLE 15 Expectations of remaining life (in years) for the South 
region's female residents at  exact age 20, according to place of birth. 

Region of residence at  exact age 20: South 

Expected remaining Born in Born in Born in Born in 
residence in region Northeast North Central South West 

Northeast 25.3 2.1 1.5 1.6 
North Central 3.4 25.8 3.2 3.4 
South 22.1 20.1 49.3 16.4 
West 5.5 8.8 2.6 36.1 

Total 56.3 56.8 56.6 57.5 

SOURCE: Ledent 1980a. Table 4. 



by region of residence and by region o f  birth. These data, drawn from Ledent's 
(1 980a) treatment, show the expected remaining years lived for South-born 
females at exact age 20, disaggregated by the region of their birth. According to  
this table, South-born, South-resident 2Cyear-old females are expected to  live 
significantly more years in the South than are comparably aged South region 
residents born in other regions. In fact, those born in each of the other regions 
are expected to  live more remaining years in their regions of birth than in the 
South - their current region of residence. 

While the standard place-of-birth-independent multiregional life table per- 
mits calculation of separate tables of life expectancy by region of birth (e.g., 
Table 10) and life expectancies by region of residence (e.g., Table 1 l) ,  it does 
not allow the cross-classification just discussed. The significance of this refine- 
ment is pointed out by referring to  our earlier observation (based on Tables 10 
and 1 1) that knowing a person is resident in a region at a given age is better than 
knowing he was born in that region when predicting future residence in that 
region. It is clear from the data shown in Table 15, however, that it is far better 
still to  know both pieces of information than either one in isolation. (The reader 
should bear in mind that Ledent's (1980a) analysis is based on females only 
and estimated from migration tabulations in the 1970 US census. While this dif- 
fers from the data base employed in the analyses in section 3.2, the disparity in 
data sets should not affect the conclusion drawn here.) 

The place-of-birth-dependent approach as set out by Ledent (1980a) can 
be incorporated in other elements of the multiregional population framework 
as well (see Philipov and Rogers 1980 for an extension to  multiregional popula- 
tion projections). Such extensions provide a practical means of modifying the 
somewhat limiting Markovian assumption in the standard multiregional model 
in an analysis of generally available migration data. 

4 INTRAREGIONAL POPULATION ANALYSIS: CITY-SUBURB 
REDISTRIBUTION 

This section examines population redistribution between central cities and s u b  
urbs within individual US metropolitan areas (SMSAs) based on an analytic 
framework advanced by Frey (1978, 1979a, forthcoming). Formulated in this 
manner, city-suburb redistribution constitutes a special case of intraregional 
population redistribution, which can be linked to the Rogers (1975) multi- 
regional analysis framework if metropolitan areas (rather than census regions) 
are considered as regional units in a nationwide system of regions. This analysis 
will focus on city-suburb redistribution in two metropolitan areas - the Pitts- 
burgh SMSA and the Houston SMSA - whose 1965- 1970 experiences exem- 
plify the different metropolitan redistribution patterns reviewed in sections 2.2 
and 2.3. The former represents a declining industrial metropolitan area that sus- 
tains net out-migration for the SMSA as a whole, in addition to  considerable 
redistribution out of its central city. The latter is a large, fast-growing Sunbelt 



metropolitan area enjoying a large amount of net in-migration at the metropoli- 
tan level as well as a growing suburbanization within the boundaries of the SMSA. 
What follows is a discussion of the utility of examining city-suburb redistribu- 
tion as a consequence of both interregional migration and intraregional residen- 
tial mobility streams (section 4.1) and a presentation of cohort component pro- 
jections for the cities and suburbs of Pittsburgh and Houston consistent with 
Frey's (forthcoming) projection methodology (sections 4.2 and 4.3). 

4.1 Interregional Migration and Intraregional Mobility Streams 

Any classification of movement streams as either interregional or intraregional 
draws directly from definitions of the regions themselves. In the analysis in sec- 
tion 3, where each of the four census regions consisted of groupings of states, a 
move from the state of Alaska to the state of New Mexico would not be classed 
as an interregional move despite the vast distance traversed. This and many more 
moves, however, would be counted if each of the 50 states were considered as 
separate regions. The choice of regional units is an important one in any given 
application of multiregional demographic analysis and should be based, in part, 
on spatial units that are meaningful for the migration process itself. 

This consideration underlies Frey's (1 978) framework, which attributes cen- 
tral city population change to two distinct types of movement streams: (a) inter- 
labor market migration streams, involving long-distance moves that are usually 
made in conjunction with job changes, college attendance, military service, and 
like considerations and (b )  local residential mobility streams that occur between 
the city and its immediate hinterland as local residents repeatedly adjust dwell- 
ing units, neighborhoods, and communities according to life-cycle changes in 
residential preferences and constraints. Because the entire labor market area (as 
approximated by the SMSA) constitutes an appropriate spatial origin or destina- 
tion "region" for streams of the former type and the commuting field surround- 
ing the central city (also approximated by the SMSA) establishes an outer bound- 
ary for streams of the latter type, it is useful to  think of the entire SMSA as the 
fundamental regional unit for examining population change in the city and its 
hinterland. 

According to this view, central city population change results from the 
following interregional streams: 

1. Migration from the SMSA's central city to destinations outside the 
SMSA 

2. Migration from origins outside the SMSA to the SMSA's central city 

and the following intraregional streams: 

3. Intrametropolitan residential mobility from the central city to  its sub- 
urbs 



4. Intrametropolitan residential mobility from the suburbs to  the central 
city 

Similarly, the term "suburb" can be substituted for "central city" in order t o  
designate the corresponding four streams that contribute t o  population change 
in the suburbs (considered, for purposes here, as that portion of the SMSA that 
lies outside the central city). 

The analytic utility of distinguishing inter-labor market region migration 
streams (1 and 2) from intraregional residential mobility streams (3 and 4) is 
grounded in the considerable body of migration literature that indicates a differ- 
ence in each type of movement with respect t o  frequency of occurrence, sub- 
group variation, and areal determinants (see Greenwood 1975, Shaw 1975, 
Speare et al. 1975). 

A comparison of these two types of streams for the Pittsburgh and Houston 
SMSAs, 1965- 1970, provides a good illustration. Columns (2), (3), and (4) of 
Table 16 indicate that each of these SMSAs show distinctly different patterns 
of city-suburb redistribution over the 1 965- 1 970 period. Pittsburgh's central 
city sustains a large net out-migration of -1 6.0 percent whereas its suburbs are 
barely gaining with a net migration of 0.3 percent. Within the Houston SMSA, 
it is the central city that is barely gaining due to net migration (0.6 percent) and 
the suburbs that are sustaining a relatively high rate of gain (20.8 percent). 

Added insights, however, are provided when one examines separately the 
contributions to city-suburb change of residential mobility streams (columns 
(5), (6), and (7) of Table 16) and inter-labor market migration streams (columns 
(8), (9), and (10)). The former data make clear that residential movers in both 
SMSAs are bringing about a quite similar pattern of internal redistribution - net 
out-migration for the city and net in-migration for the suburbs. Although the 
relative magnitudes of these components vary for Pittsburgh and Houston, the 
city-to-suburb flow is dominant in both cases, signaling the familiar city "flight" 
common to most large United States SMSAs. 

The city-suburb redistribution resulting from contributing migration 
streams (columns (8), (9), and ( lo) ) ,  however, is very different for the two 
SMSAs. In Pittsburgh, both central cities and suburbs sustain net out-migration 
levels of -5.0 and -2.8 percent, respectively, whereas in Houston these metro- 
politan areas show net migration gains of 7.0 and 10.3 percent. Despite this dis- 
parity between SMSAs, the migration stream contributions within each SMSA 
are roughly similar for its central cities and suburbs. This latter observation 
underscores the importance of viewing the entire metropolitan area as the rele- 
vant regional unit for the analysis of migration stream levels and determinants. 
This view is also important for distinguishing the contributions of these streams 
from the contributions of intraregional residential mobility streams in an exami- 
nation of city-suburb population redistribution. In the present comparison of 
Pittsburgh and Houston, we find that the disparate overall patterns of city- 
suburb redistribution (column (2), Table 16) are a product of relatively similar 



TABLE 16 Migration and residentialmobility stream contributions to city and suburb population sizes (ages 5 and over) 
for the Pittsburgh and Houston SMSAs: at  the end of the period 1965- 1970. 

Change from within SMSA Change from migration 
Change from all mobility city-suburb mobility streams with outside End of period 
and migration streamsa streamsa 

population size, 
SMSAO 

ages 5 and over Net In Out Net In Out Net In Out 
SMSA (1) (2) (3) (4) (5 ) (6) (7) (8) (9) (10) 

Pittsburgh 
City 485 429 -16.0 12.8 -28.8 -11.0 5.5 -16.5 -5.0 7.3 -12.3 
Suburb 1 738 066 0.3 12.2 -11.9 3.1 4.6 -1 5 -2.8 7.6 -10.4 

Houston 
City 1 414892 0.6 23.6 -23.0 -6.4 3.5 -9.9 7.0 20.1 -13.1 
Suburb 680 970 20.8 37.6 -16.8 10.5 16.3 -5.8 10.3 21.3 -11.0 

' ~x~res sed  as percent change of end-of-period population ages 5 and over (shown in column (1)). 
SOURCE: Special tabulations from the 1970 US census with adjustments discussed in Appendix E. 



redistribution tendencies of residential mobility streams, coupled with the dis- 
tinctly different influences associated with each SMSA's migration streams. 

Aside from distinguishing between different types of movement flows, it 
is also useful, from an analytic standpoint, to  think of the sequence of stream 
contributions as occurring in two stages as depicted in Figure 7. The f r s t  stage 
might be termed "the interregional exchange" stage, which involves the exchange 
of migration streams both from and to  the entire labor market (or SMSA) to  all 
other labor markets in the national system. These streams are depicted by the 
darker arrows in Figure 7. The second stage might be termed "the intraregional 
allocation" stage, which involves both the intraregional residential mobility of 
city and suburb residents who are not attracted out  of the labor market and the 
allocation of all SMSA in-migrants (from the first stage) t o  city and suburb des- 
tinations. These processes are depicted by the lighter arrows in Figure 7. 

The reader will note that this two-stage view of city-suburb redistribution 
differs slightly from the four distinct streams presented above in that in-migration 
streams to  the city and suburbs (the second interregional stream listed above) 
are now seen as the product of both stages just reviewed. Hence 

Migration to the central city = Migration to  the SMSA (stage one) 
X City destination propensity rate of SMSA 
in-migrants (stage two) 

and 

Migration to  the suburbs = Migration to the SMSA (stage one) 
X Suburb destination propensity rate of SMSA 
in-migrants (stage two) 

where the respective destination propensity rates indicate the proportion of 
SMSA in-migrants that located in city or suburb destinations. This decomposi- 
tion of a single stream into two (stage) components is consistent with the view 
that the entire labor market (or SMSA) constitutes the most appropriate ana- 
lytic region of destination for explanation of the size and structure of migration 
streams; but that once arrived, the allocation of these SMSA in-migrants to city 
and suburb destinations is influenced by the same intrarnetropolitan factors 
(e.g., housing, neighborhoods, schools) that determine the residential mobility 
destinations of existing SMSA residents. 

This two-stage conception of the intrametropolitan redistribution process 
is explicated by Frey (1 978, 1979a) in terms of appropriate populations at risk 
and rates.* Moreover, it  is a straightforward matter t o  link this model of intra- 
regional redistribution to a multiregional population analysis if the SMSA 

*The specification in these sources introduces an additional set of rates not discussed here. The city-to- 
suburb mobility stream rate is seen as the product of two component rates: the mobility incidence rate of 
city residents and the suburban destination propensity rate of city-origin movers. The f i s t  component rate 
is an analytic analog of "the resident's decision to move" while the latter rate is analogous to "the (city- 
origin) mover's choice of (suburban) destination". Corresponding rates are defined for the suburb-to-city 
mobility stream and all are def ied  more precisely in Appendix E of this report. 





(region) of interest is included in a nationwide multiregional system of labor 
market areas. It  is on the basis of the foregoing framework that illustrative pop- 
ulation projections are prepared for the cities and suburbs of the Pittsburgh and 
Houston SMSAs. 

4.2 Projection Methods and Data 

The preceding view of the city-suburb redistribution process lends itself to  
intraregional projections that are consistent with the multiregional projection 
methodology discussed in section 3.3. If one assumes that the entire metropoli- 
tan area is one region in a nation-wide system of regions, then "the interregional 
exchange" stage involves the projection of migration streams among regions, as 
in the multiregional case. This is followed by "the intraregional allocation" stage, 
which projects (within the same projection period) residential mobility streams 
between the SMSA7s city and suburbs and allocates the SMSA in-migrants (from 
the interregional exchange stage) to city and suburb destinations. 

From the standpoint of the SMSA of interest, there exists an initial city 
and suburb population, disaggregated by 5-year age groups. The interregional 
exchange stage begins with the multiregional projection wherein the SMSA7s 
observed age-specific rates of survival, out-migration, and in-migration are 
applied t o  both city and suburb populations. 

Within the same projection period, the intraregional allocation stage redis- 
tributes the non-out-migrating city residents by applying to  them observed age- 
specific rates of survival and city-to-suburb mobility and the non-out-migrating 
suburb residents by applying t o  them observed age-specific rates of survival and 
suburb-to-city mobility. Finally in this stage, the pool of survived SMSA in- 
migrants disaggregated by age (that has accumulated from the first stage) is 
allocated to city and suburb destinations by age-specific city and suburb desti- 
nation propensity rates. 

Projecting the size of the first (0-4) age group for the city and suburb 
populations follows from the multiregional procedure. The region's observed 
age-specific fertility rates are applied t o  the estimated number of females living 
in the city and suburbs during the projection period. These births are then sur- 
vived t o  the end of the period. 

The methodology just outlined should yield projected city and suburb 
population sizes consistent with the projected SMSA population size that would 
result from the multiregional population projection alone. We note this consis- 
tency in order to emphasize the complementarity between the multiregional 
projection methodology discussed in section 3.3 and the intraregional redistri- 
bution framework presented here. (See Appendix E for a detailed discussion of 
this projection methodology.) 

The illustrative projections to  be undertaken for Pittsburgh and Houston 
are based on a less refined variant of this methodology. This is because there 
does not now exist in the US a generally recognized system of labor market 



regions for which appropriate interregional migration data are routinely pro- 
cessed.* Hence it is not possible to undertake a full-scale multiregional analysis 
to project the number of age-specific in-migrants to  the SMSA during each period. 
These values in the projections that follow are obtained by applying observed 
"in-migrant to beginning-of-period resident" ratios t o  the SMSA's age-disaggre- 
gated population at the beginning of each period. It should also be noted that 
the fertility rates used to project the 0-4 age group and the life table used t o  
estimate survival rates (probabilities of not dying) at all age groups pertain to  
the total US population (from Appendix B.l). Finally, as with the multiregional 
analyses in section 3, these projections pertain to  the total population not dis- 
aggregated by sex. 

The migration data employed in the projections were prepared from spe- 
cial tabulations from the 1970 US census, which recorded the reported 1965 
residence location of census respondents ages 5 and over. They were further 
adjusted to allocate individuals who did not report their previous residence and 
to compensate for census underenumeration. The use of this 5-year fixed inter- 
val census question permits calculation of rates of out-migration transitions, 
conditional on surviving, without resorting to a multiregional life-table estima- 
tion (Ledent 1980b). Hence required rates of survival and out-migration can be 
computed as the product of appropriate life-table-calculated survival rates and 
these census-calculated rates of out-migration transitions. Age-specific schedules 
of these census-calculated rates for the Pittsburgh and Houston SMSAs are pre- 
sented in Appendix E, Table E 1. 

It is instructive to examine the census-calculated rates for the total popula- 
tions that correspond to the age-disaggregated rates used in the projections for 
Pittsburgh and Houston. The measures in Table 17 correspond to  those employed 
in the "interregional exchange" portion of the projection analysis: rates of 

TABLE 17 Rates of out-migration from the metropolitan area and ratios 
of in-migration to the metropolitan area for the Pittsburgh and Houston 
SMSAs: 1965- 1970. 

Rate or ratio Pittsburgh S M S A  Houston S M S A  

Rate of out-migration from the S M S A a  0.1 044 
Ratio of in-migration to the S M S A ~  0.0728 

 ate of out-migration from SMSA for beginning-of-period SMSA residents who survived to the 
end of the period. 

b ~ a t i o  of the number of in-migrants to the SMSA over the period (who survived to the end of the 
period) to the beginning-of-period SMSA residents (who survived to the end of the period). 

SOURCE: Special tabulations from the 1970 US census with adjustments discussed in Appendix E. 

*Two officially designated candidates for such regions that exhaust the national territory would be the 
510 State Economic Areas designated by the US Census Bureau (groups of counties that are homogeneous 
with respect to economic and social characteristics) or the 183 Bureau of Economic Analysis (BEA) areas 
(groups of counties based on the nodal functional concept). Unfortunately, appropriate migration data 
are not compiled for either of these areal systems. 



out-migration from the SMSA and the ratio of in-migrants to  the SMSA. We see 
that during the period of observation (1 965- 1970) the interregional exchange is 
much kinder to  the Houston SMSA than to  the Pittsburgh SMSA. Although the 
out-migration rates from both of these metropolitan areas occur at relatively sim- 
ilar levels, Houston receives a far greater volume of in-migrants from other regions 
than does Pittsburgh. When assessed as a ratio to  their respective beginning-of- 
period SMSA populations, in-migration to  Houston is more than three times 
heavier than it is to  Pittsburgh. Hence, as a result of the interregional exchange, 
the Houston metropolitan area possesses an extra reservoir of population that 
can be allocated to city or suburb destinations. 

The rates in Table 18 correspond to  those employed in the intraregional 
allocation portion of the projection analysis: city-to-suburb mobility rates for 
city residents, suburb-to-city rates for suburb residents, and city-suburb desti- 
nation propensity rates for in-migrants to  the SMSA. A direct comparison of 

TABLE 18 Rates that allocate metropolitan residents and in-migrants to city 
and suburb destinations for the Pittsburgh and Houston SMSAs: 1965- 1970. 

Type of rate and 
population of origin 

Pittsburgh SMSA Houston SMSA 

City Suburb City Suburb 
destination destination destination destination 

Zntrametropolitan mobility rate 
City residentsa - 0.1589 - 0.1 137 
Suburb residentsb 0.01 72 - 0.0847 - 

Destination propensity rate 
In-rnigrants to metropolitan areaC 0.2 147 0.7853 0.6098 0.3902 

a~ity-to-suburb mobility rate for beginning-of-period city residents who survive and do not migrate from 
the metropolitan area over the period. 

b~uburb-to-city mobility rate for beginning-of-period suburb residents who survive and do not migrate 
from the metropolitan area over the period. 

C~ity-suburb destination propensity rates for in-migrants to the metropolitan area who survive to the 
end of the period (expressed as a proportion). 

SOURCE: Special tabulations from the 1970 US census with adjustments discussed in Appendix E. 

the redistribution implied by Pittsburgh's and Houston's rates is confounded by 
the different city shares of total population in each SMSA. As in most older 
industrial SMSAs, the suburbs of Pittsburgh have expanded to  the extent that 
the central city holds only 2 1.8 percent of the total 1970 SMSA population. 
By contrast, 62.3 percent of Houston's 1970 metropolitan residents live in its 
central city. Hence the ratio of city-to-suburb population is about 1 :4 in the 
Pittsburgh SMSA and about 1 :0.6 in the Houston SMSA. Keeping these ratios in 
mind, it is clear that the observed 1965-1 970 intrametropolitan mobility rates 
should bring about a city-to-suburb redistribution of the resident population in 
both SMSAs. The ratio of the city-to-suburb mobility rate to its counterstream's 
rate in the Pittsburgh SMSA is 9.4: 1 (0.1 33710.0 142); and in the Houston SMSA 



the rate of city-to-suburb mobility is greater than that in the reverse direction 
with a ratio of 1.4: 1 (0.0895/0.065 1). 

The other rates involved in the intrametropolitan allocation stage are the 
city and suburb destination rates for SMSA in-migrants. The observed 1965- 
1970 values for these rates are surprisingly close to  the actual city-suburb pop- 
ulation distributions in both SMSAs. Hence the allocation to  city and suburb 
destinations of SMSA in-migrants - unlike that of city and suburb residents - 
should not serve to  increase suburban growth at the expense of the city. 

The age-disaggregated counterparts of the observed 1965- 1970 rates just 
reviewed will form the basis of the illustrative projections for Pittsburgh and 
Houston SMSAs. The major difference between observed rates for each occurs 
with levels of SMSA in-migration from other regions, reflecting the strong attrac- 
tiveness of the Houston SMSA as alabor market area as compared with a relatively 
weak in-migrant "pull" to  the Pittsburgh SMSA. There are strong similarities, 
however, between the two SMSAs with respect to  the allocation of metropoli- 
tan residents and in-migrants to  city and suburb destinations. The projections 
that follow indicate what these observed rates and observed US 1970 fertility 
and mortality levels will imply for city-suburb redistribution in Pittsburgh and 
Houston for future periods. 

4.3  City-Suburb Population Projections 

We present here the results of illustrative projections for the city and suburb 
populations of Pittsburgh and Houston over the interval 1970-2020. In so doing 
we focus on three aspects: projected changes in total central city and suburb 
size, the changing city shares of the total metropolitan populations, and the 
contributions to  projected population change attributable to  inter-labor market 
migration and intrametropolitan residential mobility. It should again be empha- 
sized that these projections are not intended as predictions of future population 
changes within the Pittsburgh and Houston SMSAs. They are intended to  show 
the future implications of observed 1965- 1970 migration and mobility rates 
when projected according to  the assumptions discussed in the previous section. 
The projections also assume that the future boundaries of the central cities and 
SMSAs of Pittsburgh and Houston, hold constant throughout the projection 
period (i.e., city or metropolitan annexation is not assumed). 

Viewing the results in a broad scope, we find quite contrasting projected 
scenarios for the two central cities. Between 1970 and 2020, Pittsburgh's cen- 
tral city population of 535 thousand is reduced by -37.6 percent to  334 thou- 
sand, whereas the central city of Houston increases its population from 1.2 mil- 
lion to  4.8 million - or 281 percent! However, for both SMSAs the suburbs 
fare better than the central cities over the same projection period. 

Pittsburgh's suburbs do not undergo the substantial loss projected for its 
central city but sustain amodest increase in population from 1.9 million in 1970 
to better than 2.0 million in 2020 (an 8.3 percent gain). Over this period the 
entire Pittsburgh SMSA sustains a slight loss of -4.8 percent. While the city of 



Houston increases its population almost threefold over the SGyear period, the 
suburbs of this metropolitan area are projected to grow by 441 percent, increas- 
ing their 197 1 population of 772 thousand to greater than 4.1 million. Overall, 
the entire Houston SMSA is projected to increase its population by 341 percent 
during the 50-year period. 

Figure 8 displays graphically the trends in these changes for each period 
over the 50-year span. The patterns for Pittsburgh show that the rate of central 
city decline is not constant over the period but is most accentuated over the 
first three periods. The rate of suburban population change is not high for any 
single period but is positive for all periods except 1990- 1995,1995-2000, and 
201 5-2020. 

The plots of Houston's city and suburb growth stand in sharp contrast to 
those of Pittsburgh, which indicate extremely high rates of growth for all prcF 
jection periods. It is noteworthy that the combined population of Houston's 
city and suburbs is actually less than that for Pittsburgh during the base year of 
the projection (2.04 million versus 2.4 million in 1970). In the final year of the 
projection period, however, Houston's 9.04 million population dwarfs the 2.3 
million population projected for the Pittsburgh SMSA. The plot makes plain 
that this high level of growth accruing in the Houston SMSA is shared by both 
its city and suburb areas. Yet the suburbs benefit more greatly from the total 
redistribution process, particularly during the earlier periods of the 5Gyear span. 

The changing city and suburb shares of the total metropolitan population 
represent another dimension of these illustrative projections. The projected 
shares in Table 19 indicate that both SMSAs would continue to undergo a sub- 
urban deconcentration of their population if 1965-1970 rates continued over 
the period 1970-2020. Indeed this would be expected to follow from the 
observed intrametropolitan mobility rates (Table 18) alone. For Pittsburgh, this 
means that the central city will become reduced to less than 15 percent of the 
total metropolitan population. In Houston the city share is reduced from 62.3 
percent to 53.8 percent. Although these reductions are projected to occur over 
the course of a 50-year span, the Table 19 data show that in both instances, 
much of the change will take place in the initial 20 years of the projection period. 

Finally, as part of the projection process, it is possible to decompose city 
and suburb net movement for each period into components of net migration 
(the algebraic sum of interregional in- and out-migration streams) and net mobil- 
ity (the algebraic sum of the intrarnetropolitan city-to-suburb and suburb-to-city 
mobility streams). These data are presented in Table 20 for the cities and sub- 
urbs of Pittsburgh and Houston. They make clear that the base period city-sub- 
urb redistribution processes (observed in Table 16) are to some degree replicated 
in each 5-year projection period. Hence intrametropolitan residential mobility 
streams lead to city net loss and suburban net gain for both SMSAs in each 
period, whereas net inter-labor market migration streams bring about opposite 
effects in the two SMSAs: net losses in Pittsburgh's city and suburbs and net 
gains in Houston's city and suburbs. 
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FIGURE 8 Projected population sizes for the cities and suburbs of the Pittsburgh and 
Houston SMSAs: 1970-2020. 
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TABLE 19 Projected metropolitan area population sizes and city and suburb 
shares for the Pittsburgh and Houston SMSAs: 10-year intervals between 1970 
and 2020. 

Years 
SMSA, population size, 
and city and suburb shares 1970 1980 1990 2000 2010 2020 

Pittsburgh SMSA 
Size (in thousands) 

Total 2455 2398 2379 2339 2339 2 337 

Population shares 
City 21.8 18.4 16.2 15 .1 14.6 14.3 
Suburb 78.2 81.6 83.8 84.9 85.4 85.7 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

Houston SMSA 
Size (in thousands) 

Total 2048 2770 3805 5093 6818 9042 

Population shares 
City 62.3 57.4 55.1 54.1 54.0 53.8 
Suburb 37.7 42.6 44.9 45.9 46 .O 46.2 

Total 100.0 100.0 100.0 100.0 100.0 100.0 

The Table 20 data demonstrate convincingly that inter-labor market migra- 
tion stream exchanges are most responsible for the different long-term city 
growth and city-suburb redistribution scenarios projected for Pittsburgh and 
Houston. Houston's high rate of city growth (as plotted in Figure 8) is heavily 
dependent on net in-migration vis-a-vis other labor markets. Moreover, its rate 
of city-suburb deconcentration (shown in Table 19) is moderated by its large 
number of SMSA in-migrants, who are less prone than local residents to  select 
suburban destinations (see Table 18). 

From the perspective of the projection analysis framework, Houston's city 
(and suburb) growth advantage draws from its success in attracting interregional 
migrants to the entire labor market area (the interregional exchange stage). This 
establishes a continual reservoir of population that will more than compensate 
for the city "flight" of local residents (in the intraregional allocation stage). In 
the Pittsburgh SMSA this reservoir of in-migrants is appreciably smaller than in 
Houston. The chances for future population gains in Pittsburgh's central city 
must depend more heavily upon attracting into (or retaining within) the city 
existing metropolitan residents. Its observed 1965- 1970 intrametropolitan 
mobility rates, however, like those of Houston, imply continued redistribution 
out of the city in each 5-year projection period. 



TABLE 20 Projected residential mobility and migration contributions to city and suburb population sizes for the Pitts- 
burgh and Houston SMSAs: 5-year periods between 1970 and 2020. 

Periods 

1970- 1975- 1980- 1985- 1990- 1995- 2000- 2005- 2010- 2015- 
SMSA and components of change 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 

Pittsburgh SMSA 
City 

Net mobility and migration 
Net mobility within SMSA 
Net migration out  of SMSA 

Suburb 
Net mobility and migration 

Net mobility within SMSA 
Net migration out  of SMSA 

Houston SMSA 
City 

Net mobility and migration 
Net mobility within SMSA 
Net migration out of SMSA 

Suburb 
Net mobility and migration 

Net mobility within SMSA 
Net migration out of SMSA 



The foregoing projections are intended t o  be illustrative of the city-suburb 
redistribution dynamics occurring in a declining industrial metropolitan area 
(Pittsburgh) and one which is growing fairly rapidly (Houston). The projections 
are based on observed migration, fertility, and mortality data for the 1965-1 970 
period and are subject t o  the assumptions of the projection methodology dis- 
cussed above and in Appendix E. Also, the findings presented here for Pittsburgh 
and Houston are not  exactly the same as those obtained in corresponding analy- 
ses of other "declining" and "growing" US SMSAs (Frey, forthcoming). Never- 
theless these projections serve to  point out  the utility of examining city-suburb 
population redistribution as a case of intraregional population redistribution 
within a single labor market area region (an SMSA) and as a product of both 
intraregional residential mobility and inter-labor market region migration streams. 

5 CONCLUSION 

Over the past decade and a half, the demographic processes that have led to 
long-standing US settlement patterns seem to have taken new turns. The perva- 
sive westward movement of population that has dominated interregional redis- 
tribution in the nation during most of its 205-year history can no  longer be 
seen as a "filling-in of the frontier". This movement t o  the West is now comple- 
mented by an equally prominent movement t o  the South in response to  signifi- 
cant new economic growth in these regions - which, together, have come to  be 
known as the Sunbelt. The second noteworthy change involves an apparent cur- 
tailment of the metropolitanization process. For the frs t  time ever, the nation's 
nonmetropolitan population is growing faster than its metropolitan population, 
and it is clearly no  longer valid to  assume that nonmetropolitan areas are "lag- 
ging" areas. Finally, recent trends have shown that the suburbanization of resi- 
dents that occurs within metropolitan areas takes on a strikingly different form 
in growing metropolitan areas in the Sunbelt than in declining metropolitan 
areas in the Northeast and North Central regions. The general slowdown in 
growth that has recently characterized the latter two regions has been most 
devastating for their large central cities, which have generally sustained high lev- 
els of population loss. 

The newly evolving redistribution processes become even more significant 
in the context of lower fertility levels. With a reduced plane of nationwide nat- 
ural increase and a relatively low level of immigration, internal migration across 
regions, metropolitan areas, and localities has become the dominant component 
of population redistribution. Net in-migration and population growth in some 
areas will necessarily result in net out-migration and population loss in others. 
In contrast to the situation that existed during the post-World War I1 baby boom, 
one can n o  longer expect high levels of fertility to cushion migration losses in 
declining areas. 

These new redistribution processes are not  necessarily harmful. The loca- 
tional categories that are sustaining greater gains from this redistribution - the 



South, small towns, nonmetropolitan areas - were previously considered to  be 
lagging areas that continually lost population to  the highly industrialized older 
regions and metropolitan areas. Hence many analysts have viewed the recent 
reversals as a generally healthy phenomenon directed to  a more balanced devel- 
opment of the nation's regions. 

The precise causes of these new redistribution processes are difficult to  
pinpoint. They can, in some measure, be attributed t o  broad societal changes: 
the transformation from an economy dependent on centrally located heavy 
industrial installations to  a greater emphasis on services and light industry; con- 
tinuing technological innovations that contribute t o  more extensive, less costly 
transportation and communication networks; and a general rise in the standard 
of living, which permits a larger share of the population to  respond to the chang- 
ing locations of opportunities via migration, residential mobility, and commut- 
ing. More specific explanations for the recent deconcentration phenomenon 
have been linked to  its economic incentives for industry - to the lower costs of 
resources and labor and to  the more favorable tax rates that generally prevail in 
smaller, less congested locations of the Sunbelt and nonmetropolitan areas. 
Finally, a series of nationwide attitude surveys have shown a decided preference 
among Amercian residents for living in a low density, uncongested environment 
(Zuiches and Fuguitt 1 972). 

Despite the fact that the newly emerging redistribution trends augur toward 
a more balanced pattern of population and economic growth across US regions, 
metropolitan areas, and towns, they are not the result of any concerted federal 
government effort to direct population redistribution in this manner. While it is 
true that the complex of location-specific government programs have indirectly 
affected national redistribution patterns in largely unintended and conflicting 
ways, the US government has never enacted an official population policy that 
held as an explicit goal the attainment of specific population growth or distribu- 
tion targets, as has been the case in other industrialized nations (Sundquist 1975). 
Such a policy would be viewed as a severe infringement on the highly valued 
right of the individual to  move or stay as he pleases. And past proposals to  rectify 
mismatches between workers and employment opportunities in lagging regions 
tended to favor bringing "jobs to  the people" over moving "people t o  the jobs". 

The current federal posture towards population distribution seems to be 
one of accommodating individuals and places to  general demographic patterns 
rather than one of influencing those patterns. The following passage from a 
recent report on metropolitan and nonmetropolitan policy prepared for the 
President's Commission for a National Agenda for the Eighties (1 980, pp. 100, 
10 1) is illustrative: 

The limits to  what a federal urban policy effort can achieve are 
defined by several factors. First, recognition should be made of the 
near immutability of the technological, economic, social, and demo- 
graphic trends that herald the emergence of a postindustrial society 



and that are responsible for the transformation of our nation's settle- 
ments and life within them. These major formative trends are likely to  
continue not only through the coming decade, but also well into the 
next century. Major deflection or reversal of these broad-gauge trends 
is not likely to result from purposive government action. Clearly, on 
the basis of these trends, a federal policy of active anticipation, accom- 
modation, and adjustment makes more sense than efforts to  retard or 
reverse them. The efforts to revitalize those communities whose for- 
tunes are adversely affected principally by the inadvertent conse- 
quences of past public policies are entirely justified, but these instances 
are judged to be rare. It is far more judicious to recognize that the 
major circumstances that characterize our nation's settlements have 
not been and will not be significantly dependent on what the federal 
government does or  does not do. 

The growth and internal redistribution of the US population, nevertheless, 
holds important consequences for policy making at all levels of government - 
federal, state, and local. Representation in the US Congress, the country's main 
legislative body, is directly related to an area's population size as determined at 
the most recent US census, so that the political influence of each region, state, 
metropolitan area, and city increases or decreases along with its population size. 
Funds and services for many federal programs are allocated to  state and local 
governments on the basis of their populations. And at the local level, city and 
community governments rely heavily on property taxes to  finance basic munic- 
ipal sources of their residents. The heavy out-migration of a city's residents can 
lead to  "tax base erosion" and lower levels of service for residents left behind 
whereas unanticipated in-migration may bring about demands for government 
services that the local government cannot absorb in the short term. 

The current low levels of nationwide population growth, coupled with 
unexpected new directions in the internal redistribution process, will pose diffi- 
cult choices for policy makers in their attempt to  "anticipate, accommodate, 
and adjust" to the changing spatial dimensions of US population growth and 
decline. The short run processes of demographic change can be fairly well moni- 
tored through survey, census, and registration data that are routinely collected 
by US statistical agencies. However, it is information on the long-term aggregate 
distributional consequences of these processes that is both most needed and 
most difficult to assess. Although high rates of in-migration were sustained by 
nonmetropolitan areas, the Sunbelt regions, and cities and suburbs of selected 
fast-growing metropolitan areas since 1970, 1980 census data show that greater 
than 75 percent of the US population still lives in metropolitan areas, that 48 
percent lives outside of the Sunbelt, and that the central city of the New York 
metropolitan area houses more people than the entire metropolitan areas sur- 
rounding Houston and Dallas combined. These statistics emphasize the fact that 
there is a great deal of inertia involved in aggregate population redistribution 



and that currently observed reversals in migration and fertility processes are not 
quickly translated into a dramatically different national population distribution. 

The multiregional demographic methods that were employed in the analytic 
chapters of this volume constitute important tools for evaluating the long-term 
redistribution implications associated with migration, fertility, and mortality 
processes observed at  a given point in time. The section 3 analysis of redistribu- 
tion across the four US census regions shows that the early 1970s schedule of 
south- and west-directed migration rates would not result in a significant long- 
term reallocation in the nation's regional population distribution, but that the 
Sunbelt regions would continue to  make slight gains over time. The section 4 
analysis of intraregional city-suburb redistribution in the Pittsburgh and Hous- 
ton SMSAs shows that, in the long run, the fate of central city population change 
depends more on the capacity of the entire metropolitan area to attract inter- 
labor market migrants than on the capacity of the central city itself t o  attract 
intrametropolitan residential movers. 

These analyses of interregional and intrametropolitan redistributions, pre- 
pared for the IIASA Comparative Migration and Settlement Study, constitute 
only two of many possible redistribution analyses that can be undertaken by 
applying the powerful multiregional demographic methodology to migration, 
fertility, and mortality statistics, which are regularly made available by the US 
Census Bureau and the National Center for Vital Statistics. It is hoped that as 
these statistical agencies continue to release updated trend data on the compo- 
nents of US population change, demographers will continue to  expand upon the 
multiregional and intraregional analyses presented here. This should yield an 
increasingly precise picture of just how far the newly evolving US settlement pat- 
terns depart from those that have been observed over most of the nation's history. 
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Appendix A 

OBSERVED POPULATION, NUMBERS OF BIRTHS, DEATHS, AND 
MIGRANTS, DISAGGREGATED BY AGE AND REGION: 1970 



Observed population characteristics. 

r e g i o n  n .  e a s t  
----------------- 

a.ge p o p u l a t i o n  b i r t h s  d e a t h s  m i g r a t i o n  f r o m  n . e a s t  t o  
n. e a s t  n .  c e n t r .  s o u t h  w e s t  

t o t a l  49040708. 830508. 438589. 0. 172750. 378500. 184001. 

r e g i o n  n . c e n t r .  
----------------- 

a g e  p o p u l a t i o n  b i r t h s  d e a t h s  m i g r a t i o n  f r o m  n . c e n t r .  t o  
n .  e a s t  n . c e n t r .  s o u t h  w e s t  

t o t a l  5657 1668. 1035344. 540883. 142751 . 0. 525250. 360250. 



r e e i o n  s o u t h  
----------------- 

a g e p o p u l a t l o n  t i i r t h s  d e a t h s  m i g r a t i o n  from s o u t h  t o  
n. e a s t  n. c e n t r .  s o u t h  west  

t o t a l  62795372. 

r e g i o n  w e s t  
----------------- 

a g e  p o p u l a t i o n  b i r t h s  d e a t h s  m i g r a t i o n  from wes t  t o  
n . e a s t  n . c e n t r .  s o u t h  w e s t  

t o t a l  34804200. 654188. 





Appendix B 

OBSERVED DEMOGRAPHIC RATES: 1970 

B. 1 Observed Rates of Fertility, Mortality, and Out-migration 
B.2 Single-region Life Tables for Each of the Four US Regions 

LEGEND 
p ( x ) :  probability of survival from age x  to age x  + 5 
q ( x ) :  probability that an individual of age x  dies before reaching 

age x  + 5 
l ( x ) :  number surviving at exact age x, of 100000 born 
d ( x ) :  number dying between ages x  and x  + 5, of 100000 born 
l l (x):  number of years lived between ages x  and x  + 5 per unit 

born 
m ( x ) :  age-specific death rate 
s ( x ) :  survivorship proportion - proportion of people x  to x  + 4 

years old that will survive to be x  + 5 to x  + 9 years old, 
5 years later 

t ( x ) :  number of years expected to be lived beyond age x  by a 
newborn baby 

e ( x ) :  expectation of life at age x  - number of years expected to 
be lived beyond age x  by a person of age x  



APPENDIX B.1 Observed rates of  fertility, mortality, and out-migration. 

Mortality rates. 

a g e  n . e a s t  n . c e n t r .  s o u t h  w e s t  

g r o s s  2.435830 2.378174 2.337099 2.218197 
c r u d e  0.010167 0.009561 0.009449 0.008260 
m . a g e  77.1704 77 -2288  76.1325 7 6  -9626 

Fertility rates. 

a g e  n .  e a s t  n .  c e n t r .  s o u t h  w e s t  

g r o s s  1 .242655 1 .296837 1 .274963 1 .222732 
c r u d e  0.01 6935 0.018354 0.019243 0.018796 
m . a g e  26.6444 26.1490 25.6030 26.021 6 



Out-migration rates. 

m i g r a t i o n  f rom n . e a s t  t o  
a g e  t o t a l  n . e a s t  n . c e n t r .  s o u t h  w e s t  

g r o s s  
c r u d e  
m . a g e  

m i g r a t i o n  f rom n . c e n t r .  t o  
a g e  t o t a l  n . e a s t  n . c e n t r .  s o u t h  w e s t  

g r o s s  1 .313151 0.176541 0. 0.675024 0.461586 
c r u d e  0.018176 0.002523 0. 0.009285 0.006368 
m . a g e  29.9880 27.6286 0. 30 -7077 29.8378 



APPENDIX B.l Continued. 

m i g r a t i o n  f r o m  s o u t h  t o  
a g e  t o t a l  n . e a s t  n . c e n t r .  s o u t h  w e s t  

g r o s s  1 0380843 0 -340368 0.536309 0 .  0.5041 67 
c r u d e  0.019982 0.004777 0.007720 0 .  0.007485 
rn . a g e  28.3667 30.4297 28.4414 0 .  26.8946 

m i g r a t i o n  f r o m  w e s t  t o  
a g e  t o t a l  n . e a s t  n . c e n t r .  s o u t h  w e s t  

g r o s s  1.446002 0.228114 0.498880 0.719007 0 .  
c r u d e  0.020910 0.00331 1 0.007284 0.010315 0 .  
m. a g e  29 -0784 28.4189 28.1 433 29.9364 0 .  



APPENDIX B.2 Single-region life tables for each of the four US regions. 

Northeast. 

a g e  p o p u l a t i o n  b i r t h s  d e a t h s  a r r i v a l s  d e p a r t u r e s  o b s e r v e d  r a t e s  ( x 1000 ) 
number - 5 - number - % - number - - number - 5 - number - $ - b i r t h  d e a t h  i n m i g  o u t m i g  n e t  m i g  

Gross 
cru3e(x1000) 



APPENDIX B.2 Continued. 

t a b l e  - s i n g l e  r e g i o n  l i f e  t a b l e  n . e a s t  m o r t a l i t y  l e v e l  = 70 .99  
.......................................................................... 

a g e  P ( X )  ~ ( X I  l ( x )  d ( x )  l l ( x )  m ( x )  s ( x )  t ( x )  e ( x )  

n e t  r e p r o d u c t i o n  r a t e  1 - 193374  

n e t  m i g r a p r o d u c t i o n  r a t e  1 .017215 



North Central. 

age p o p u l a t i o n  b i r t h s  d e a t h s  a r r i v a l s  d e p a r t u r e s  observed r a t e s  ( x 1000 ) 
number - 5 - number - 5 - number - $ - number - $ - number - % - b i r t n  d e a t n  inmig outrnig n e t  rnig 

t o t  56571668. 100.00 1038344. 100.00 540083. 100.00 310939. 100.00 1028251. 100.00 
g r o s s  1.297 2.378 1.134 1.313 
crude(x1000) 18.354 9.561 16.103 18.176 -2.073 
m.a e  32.28 25.17 66.01 22.64 24.27 26.15 77.23 27.58 29.99 
e (o f :  71 .26 



4 APPENDIX B 2  Continued. 
0 

t a b l e  ------ - s i n g l e  r e g i o n  l i f e  t a b l e  n - c e n t r .  
.------------------------------------------- 

m o r t a l i t y  l e v e l  = 71 .26 
.------------------------- 

n e t  r e p r o d u c t i o n  r a t e  1 .243228 

n e t  m i g r a p r o d u c t i o n  r a t e  1 .200544 



South. 

age  p o p u l a t i o n  
number - - 

b i r t h s  
number - $ - 

d e a t  ha a r r i v a l s  
number - $ - number - $ - 

d e p a r t u r e s  
number - $ - b i r t h  

observed 
d e a t h  

r a t e s  ( x  1000 ) 
inmig ou tmig  n e t  mig 

t o t  62795372. 100 .OO 
g r o s s  
c rude(x1000)  
m . aue 31 .92 
e ( o P  



APPENDIX B.2 Continued. 

t a b l e  - s i n g l e  r e g i o n  l i f e  t a b l e  s o u t h  m o r t a l i t y  l e v e l  = 69.90 .......................................................................... 

age P ( X )  q ( x )  l ( x )  ~ ( X I  l l ( x )  m(x)  ~ ( X I  t ( x )  e ( x )  

n e t  r e p r o d u c t i o n  r a t e  1 .213106 

n e t  m i g r a p r o d u c t i o n  r a t e  1 .255053 



ape p o p u l a t i o n  b i r t h s  d e a t h s  a r r i v a l s  d e p a r t u r e s  
n l~rnher  - 8 - n~lrnher  - 5 - number  - $ - number  - $ - number  - $ - 

o b s e r v e d  r a t e s  ( x 1000 ) 
b i r t h  d e a t h  I n m i g  o u t m i g  n e t  m i g  



APPENDIX B.2 Continued. 

t a b l e  ------- - s i n g l e  r e g i o n  l i f e  t a b l e  wes t  ........................................... m o r t a l i t y  l e v e l  = 71 .82 ......................... 

n e t  r e p r o d u c t i o n  r a t e  1 . I71596 

n e t  m i g r a p r o d u c t i o n  r a t e  1 .331207 



Total US. 

age p o p u l a t i o n  b i r t h s  d e a t h s  a r r i v a l s  d e p a r t u r e s  observed  r a t e s  ( x 1000 ) 
nilrnber - - number - - number - 5 - number - 5 - number - $ - b i r t h  d e a t h  inmig ou tmig  n e t  mig 

to t20321  1320. 100.00 3731386. 100.00 1920312. 100.00 3746004. 100.00 3746004. 100.00 
g r o s s  1 .265 2.357 I .313 1.313 
crude(x1000) 18.362 9.450 18.434 18.434 0. 
m.a e 
e (07 

32.37 25.10 64.86 24 -04 24.04 26.07 76.84 29.46 29.46 
70.84 



APPENDIX B.2 Continued. 

t a b l e  - s i n g l e  r e g i o n  l i f e  t a b l e  u s a  .................................................. m o r t a l i t y  l e v e l  = 70.84 
.------------------------ 

n e t  r e p r o d u c t  i o n  r a t e  1 .209916 

n e t  migraproduc t ion  r a t e  1 . I98496 



Appendix C 

MULTIREGIONAL LIFE TABLE 

C.l Expected Number of Survivors at Exact Age x 
C.2 Life Expectancy by Region of Birth 
C.3 Life Expectancy by Region of Residence 



APPENDIX C.1 Expected number of  survivors at exact age x. 

zge i n i t i a . 1  r e g i o n  o f  c o h c r t  n  . e a s  i 
*** * * * * * * * * * * * X * * * * * * * * * * * * * * * * * * t * * J +  

t o t a l  n . e a s t  n . c e n t r .  s c u t  h w?st 

a g e  i n i t i a l  r e g i o n  o f  e o ~ o r t  n . c e n t r .  *** .................................. 

t o t a l  w e s t  



a g e  i n i t i a l  r e g i o n  o f  c o n o r t  s o u t h  *** .................................. 

t o t a l  n . e a s t  n . c e n t r .  s o : l t n  w e s t  

a g e  i n i t i a l  r e g i o n  o f  c o h o r t  w e s t  *** .................................. 

t o t a l  n . e a s t  n . c e n t r .  s o u t h  w e s t  



APPENDIX C.2 Life expectancy by region of birth. 

i n i t i a l  r e g i o n  o f  c o h o r t  n .  e a s t  
+***++****+*+++***+*************** 

t o t a l  n . e a s t  n . c e n t r .  s a u t h  w e s t  

i n i t i a l  r e g i o n  o f  c o h o r t  n . c e n t r .  +***++**+*+***+****+************** 

t o t 2 1  n . e a s t  n . c e n t r .  s o u t h  w e s t  



i n i t i e l  r e g i o n  o f  c o h o r t  s o u t h  .................................. 

t o t a l  n .  e a s t  n . c e n t r .  s o u t h  rqes t 

i n i t i a l  r e g i o n  o f  c o h o r t  w e s t  
+++++++++++++*+++**+**++*+++**)t++* 

t o t a l  n . e a s t  n . c e n t r .  s o u t h  w e s t  



APPENDIX C.3 Life expectancy by region of residence. 

2. ge r e g i o n  of  r e s i d e n c e  a t  age  x n .  e a s t  
*** * * * * * * * * * * * * * * * Y * * * * * * * * * * * * * * * * * * * * * *  

t o t a l  n . e a s t  n . c e n t r .  s o u t n  wes t  

a g e  r e g i o n  o f  r e s i d e n c e  a t  ege  x n .  c e n t r .  *** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

t o t a l  n . e a s t  n . c e n t r .  s o u t h  ~ i e s t  



age  *** r e g i o n  of  r e s i d e n c e  a t  age  x s o u t h  
* * * * * * * * * * * * * * * * * * * * * * * * * * *Y* * * * * * * * * *  

t o t a l  n . e a s t  n . c e n t r .  s o u t n  west 

r e g i o n  of r e s i d e n c e  a t  age  x wes t  ...................................... 

t o t a l  n . e a s t  n . c e n t r .  s o u t h  wes t  





Appendix D 

MULTIREGIONAL POPULATION PROJECTIONS AND STABLE 
EQUIVALENT POPULATION, TOTAL POPULATION: 1970-2020 

LEGEND 
m.ag: mean age of population 
sha: percentage of  population in each region 
lam: intrinsic growth ratio 
r: intrinsic growth rate 



APPENDIX D 

Multiregional population projections. 

y e a r  1970 ---------- 
p o p u l a t i o n  
- - - - -  

age  t o t a l  n . e a s t  n . c e n t r .  s o u t h  w e s t  

t o t a l  203211952. 49040708. 56571668. 62795372. 34804200. 

p e r c e n t a g e  d i s t r i b u t i o n  
- - - - - - - - - - - -  

a g e  t o t a l  n .  e a s t  n .  c e n t r .  s o u t h  w e s t  

t o t a l  100.0000 100.0000 100.0000 100.0000 100.0000 
m.ag 32.3664 33.5177 32.2785 31 .9241 31 .6852 
s h a  100.0000 24.1328 27.8388 30 .go1 4 17.1270 



y e a r  1975 ---------- 
p o p u l a t i o n  - - - - -  

a g e  t o t a l  n .  e a s t  s o u t h  w e s t  

t o t a l  213447072. 50083600. 58872780- 66215140. 38275552. 

p e r c e n t a g e  d i s t r i b u t i o n  - - - - - - - - - - - -  

a g e  t o t a l  n . e a s t  n . c e n t r .  s o u t h  w e s t  

t o t a l  100.0000 100.0000 100.0000 100.0000 100.0000 
m.ag  32.71 34 33.8670 32.4763 32.4783 31 .9755 
s n a  100.0000 23.4642 27.5819 31 .0218 17.9321 
l a m  1 .050367 1 .021266 1 .040676 1 .054459 1 .099739 

r  0.009828 0.004209 0.007974 0.010606 0.019015 
















































































