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The sysﬁem df locations and population sizes of our metropolitan
areas reflects the numbers and composition of our population, our
economlic activity, the distribution of ouf'resou;ces, including those
regarded as amenities, our technology, our beliefs, our laws, direct
and implicit policies at all levels of government, and our history.

At any one time, such as the present, this system may be thought of as
a pattern of eleﬁents, varying in slze and composition, distributed in
space.‘ Over time this system evolves through the flows of people,
ideas, capital and authority, adjusting to new forces and developments.
But it is not a system in instantaneous equilibrium, as in the usual
economic models of the market. It is a viscous system, infused with
history, where the various adaptive flows proceed at different rates,
some at the pace of molasses, some at that of lightning. The result

is in a system in a rolling equilibrium, always in some sort of balance,
but never balanced. |

There are too many. variables, most of them poorly defined, and too
many relations, too few of which are known, to be able to construct an
image of this system as a whole by piecing together its microcomponents.
Rather, we must search for macro-relations, for systematic regularities
at a higher level of abstraction. These higher-order relations might
allow us a graspable picture of the whole, eﬁen if it is only a simplified
diagrammatic one, much as Boyle's Law described regularities in the
behavior of gases without reference to the mechanics of RBrownian motion
among the particles. )

Tne papges that follow will present some preliminary findings about

the dynamics of the system of metropolitan areas in the United States



based on empirical repularitics and on some behavioral interpretation
of these repularities. In addition some observations on policy for

such an urban system will be offered.

The Rising Importance of Intermetropolitan Migration

The evolution of the demograpnic structure of'the American metro-
politan system hés been the result of three forces: (1) mlgration into
the sys£em from non-metropolitan areas ana from abroad; (2) natural
Iincrcase in each of the metropolitan areas; and (3) migrations among
the metropolitan areas. As the first two decline in importance, the
third comes to dominate.

Migration from non-metropolitan areas and fran abroad plays a
shrinking role in metropqlitaﬁ growth., The rate of migration to all
metropolitan areas has declined from 2l.per 1000 inhabitants per year
in the first decade of the century to leés than 5 in 1960—1965.1'
Migration's share of total métropolitan growth declined over this same
period from 70% to less than 30%, and it is now apparently about 20%.
In other words, the intermetropolitan population system has become
more closed, and changes in the structure will accordingly respond
more to its internal dynamics ard less to external forces.

The second source of population change is also on the decline.

The annual national rate of natural increase has dropped from 1.5% in
1955 to about 0.8% currently. And, élthough the coming of age of those

born in the baby boom which followed World War II may push the birth

L4, Alonso and E. Medrlch, "Spontancous Growth Centers in Twentieth
Century Mmerican Urbanization," Working Paper No. 113, Institute of
Urban and Reglonal Developient, University of California, bierkeley,
January 1970, p. 8, Tt appearced from preliminary 1970 Census reports
that the present rate is less than U per 1000 inhabitants per year.
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rate slightly upward for the next several years, those rates which are
adjusted for population composition continue to decline. Thus, while it
is a risky business to predict the child-bearing habits of Americans,

it 1is clear they have been having babies at a'lessened rate and the
prospects are that the rate will decling yet further.

Since the turn of the century each métropolitan area has been able
to_couqt on a decennial population increase of between 20 and 30% from
‘migration from outside the metropolitan system and from natural increase.
Migration among metropolitan areas made for marginal adjustments in the
rate of growth of diverse metropolitan areas, but the substantial cushion
of natural increase and migration from outside the metropolitan system
made rates of population growth relatively similar, with few exceptions,
throughout the metropolitan system. But now, with the cushion provided |
by the traditional forces shiinking rapldly, intermetropolitan flows
becone all important to tﬁe growth or decline of population in diverse
mepropolitan areas.

The rising importance of intermetropolitan migration will increase
certain long-terim trends which have been in operation since the turn of
the century. Between 1960 and 1965, 60 metropolitan areas, which accounted
for 25.1% of éll metropolitan population, drew inmigrants at at least
twice the rate of the metropolitan system as a whole, and accounted for
48.6% of all metropolitan growth. They also accounted for 109% of
total migration into the metropnolitan system, wﬁich is to say that the
remaining 152 metropolitan areas lost migrants in the net. Although
34% of the 101 metropolitan arcas below 250,000 population were fast

growing by this definition, they captured only 10.7% of all metropolltan



growth, with the lion's share of metropolitan growth being-takon by
larger fast growing areas. But historically the proportion of small
metropolitan areas which have attracted migrants at twice the overall
metropolitan rate has been increasing, as has the proportion of

overall metropolitan growth captured by all the fast growing metropolitan
areas. Turning to the other side of thehledger, whefeas only 18 of the
_212’metropolitan areas as defined in 1960 ‘had net outmigration during
1900 to 1910, 82 of them did in 1960-65.2

| The per cent of metropolitan areas thch lost population through
outmigration in 1960-65 was about 45%, both for those below 250,000

as for those above that figure; and it even holds for the 26 largest
metropolitan areas, 9 of which had net outmigration. Thus, although

91% of all metropolitan areas have grown in population in the last
decade, it does not take much imagination to see that the drying up

of inmigration into metropolitan areés as a whole will increase the
number of net migratory losers and the extent of the net loss; and that
this, together with the decline in the rate of natural increase, might
result in some 60 to 80 metropolitan areas (not central cities) actually
losing population by 1980, with many others achieving stationary popula-
tions. Viewed another way, national population stability will result

in considerable instability among the metropolitan elements.

The Pattern of Intermetropolitan FFlows

In the context of the preceding discussion, I will present some
preliminary findings of ongolng resecarch into the patterns of inter-

metropolitan migratory flows. The data 1is based on a 25% sample of

2
Flpures from-Alonso and Medrich, op. cit.



the Unlted States population in the 1960 Census, whereby thg 1955
residence of people was established. The Census roportcd3 the gross
flows only among the largest 100 motropoliﬁan arcas, but indications
are that the firdings preéented below apply throughout the metropolitan
spectrum. Considering that the populations of metropolitan areas vary
by 3 orders of magnitude, and that gross migration flows vary by 4
'.orQers of magnitude, owr coefficient of multiple detérmination (R2) at
.82 is quité satisfactory. Examination of residuals of various sorts
indicates that our findings are unbiased in terms of the varlables
considered. Further information on the statistical aspects is

offered in the Statistical Appendix. In the following pages is a
sumnary of some of our findings, but the reader is reminded that not only
are theyv preliminmary, but that "findings" in this type of research

are reasonable numerical answers obtained by reasonable methods to

what appeared to be reasonable quesﬁions. They are not direqtly
observed facts, but rather complicated inductions.

The basic approach was to compute a logarithmic multiple regression
in which the migratory flow from one metropolitan area to another was
related to local conditions in the metropolitan area of origin, to local
conditions in'the metropolitan area of destination, to the distance
between them, to an aggregate measure 6f all the opportunities in other
metropolitan arcas available to a migrant from the metropolitan arca
of origin, and to a measure of the competition he might find {rom other

migrants at the metropolitan area of destination. Local conditions at

3U.S. Census of Population, 1960, Final Report, PC(2)-2C, Mobility for

Metropolitan Arcas.




origln and destinatlon correspond to the classle push and pull forces
of migration, while the other two variables (alternative opportunitles
and competition) are systemic variébles.

Perhaps our most surprising finding was ﬁhat local conditions at
the origln did not affect the rate of outmigration, counter to general
expectations. In other words, there waéAho push. Asidé fram population,
of which more will be sald below, the varilables considered at the
‘origin were mean per capita income, weather (in degree days), and growth
in the previous decade. We had expected. that high income would retard
migration and low income accelerate it. But income at origin was not
a statistically significant force. Even.more,our findings consistently
show a slight positive association between income and outmigration,
which is the reverse of a low-income push. From discussions in the
literature, we lknew that the national population has been moving
fowards temperate climates, and thus we éxpectod that é cold climate
at the origin might be associated with a high rate of outmigration.

But climate at origin failed to appear as a significant factor, which
signals that people do not seem to be fleeing cold weather (although
1t will be noted below that those migrating seem to be attracted to
warm woather).. Finally, from the literature, we lnew that places that
had been growing would have a high proportion of recent migrants, who
©arc typically young and therefore still in an age of high mobility,

h

and of chronic movers, regardless of age. We have fourd that growth

]

P.A. Morrison, "Population Movements and the Shape of Urban Growth:
Implications for Public Policy," Working Mote-7437-CIG, Yhe Rand
Corporation,. Santa Monica, Calif., June 1971. DPrepared for the
Natlonal Comnicsion on Population Growlh and the American Future.
This also provides a useful survey of detalled studles of mippration.



in the previous period is positively assoclated with the rate of
out-migration. That is to say, that fast-growing areas have a

higher rate of out-migration than slow growing ones, because they

have larger pools of potential migrants. Similarly, in a regression
equation which is a slight variant from that on which we are generally
reporting, we found a clear and strong assoclation between the rate

of out-migration and the proportion of young people 15 to 29 years
old. But this is not, of course, a push in the sense that poverty

.or harsh climate would have been.

Of course, our surprise at the absence of push factors was
not complete. Lowry had obtained equivalent results on the same
body of migration data using, instead of income, wages and unemploy-
ment as measures of local oonditions,5 although not including either
previous growth (or population composition) or climatic variables.
In our own work, when unemployment at origin is included, it fails
to relate to the rate of out-migration; we have already reported
fhat income at origin hés, if any, a slight positive association
with out-migration. Similarly, Lansing and Mueller, working with
other bodies of non-metropolitan data, had found that the rate of
out-migration from economically distressed arcas did not differ
from those of other arcas, even after taking into account such
variables as age and education.6 Thus our {findings are in accord

with recent empirical research.

5I. S. Lowry, Migration and Metropolitan Growth: Two Analytical
Models, Chandler Publishing Co.: San Irancisco, 1966.

EJohn-B. Lansing and kva Mueller, lhe Geographic Mobility of labor,
Ann Arbor, Survey Research Center, Institute for Social Research,
1967, pp. 292-294, :




Yet two grounds for doubt must remain before rejecting
push factors. In the first place, not only cammon sense but a
great deal of detalled data suggests that individual migrants are
to a large degree responding to their econainic conditions, and that
therefore unfavorable local conditions accelerate out-migration.
For instance, the interstate annual mobility of males who have been
ful}y employed in the previous year is 3.1%, while that of those
who did not work is 13.1%.7 One would therefore expect that areas
6f high unemployment would have higher out;ndgration; yet our
findings and those of others are to the contrary. Similarly the
mobility rates differ sharply among whites and blacks, wnite and
blue collar workers, and so forth. Such micro-data is hard to
reconcile with these macro findings.

The other reason to doubt the finding that pust factors
play no role is its very importance. Naéional policy in this
country and in others has been based on population-maintenance
programs for depressed areas and smaller settlements. Their
implicit theory has been that people are being forced to leave
areas of reduced economic opportunities, and that prograns of local
economic stimulation can halt tnis outflow. If the no--pusn finding
is correct, these population-maintenance programs will not slow the
outflow. Even if they are successful, they will maintain population
levels by drawing new migrants to these arcas, wnile the original
inhabltants continue to leave. Obviously, this may keep the numbers

from going down, but it is quite a different matter fron enabling

7U.S. Bureau of the Census, Current Population Report, Serles P-20,

No. 210, January 15, 1971.



the oripinal population to remain, since, iﬁ effect, it would amount
to drawing additional population to labor surplus areas. It might
still be arpued that this policy would be justified because those
leaving the area are the younger, the more energetic, and the better
educated, and that the incoming migrants would replace this yeast.
But it appears that this is not so: migrants into distressed areas
resemble those who stay (older, less educated) rather than those who
1eave.8

Should this no-push finding be correct, therefore, it would
turn on its head most of our policies dealing with distressed areas
and profoundly affect more general population distribution strategies.
The very importance of these consequences and the apparent counter
evidence of detalled surveys suggest that policy must be circumspect
on this issue and that research must be urgently focused on this
question.

Before abandoning this most important issue, it is necessary
to report that our findings appear to deny one counter-argument to
a no-push finding. It has been argucd recent1y9 that, vhile the rate
of in-migration into an area will respond to its economic well being,
the rate of out-migration depends on at least two factors: 1) the
level of local ill-being, so that the rate of out-migration should
correlate negatively with local income and positively with unemployment,

and 2) the size of the pool of potential oubt-migrants, so that the

8Lansing ani Mueller, op. cit., p. 319.

90. L. Beale, "lhe Relatlon of Gross Outmicration Rates to et
viigration,” Lconomic Research Service, U.S. Department of Agriculfure,
mimeo, widated.



rate of out-migration will-be nigher for those areas which have attracted
a large pool of the young and the chronic movers. ‘Inese two effects
would run counter to each other and‘thus their joint effect might be
U-shaped, with highest rates of out-migration for the poorest and the
fastest-growing areas, and lower rates for. intermediate ones.
According to this argument, Lowry's tests look exclusively for one
type of effect (income and unemployment) but neglects the other
(population compositionlo). Such a test might run a horizontal
straight line as a best fit through a U-shaped distribution, and thus
£ind no effect. But in our study we have included variables, however
limited, for botn effects, income and unemployment for local economic
conditions, and previous growth and age composition for the pool of
potential movers. Our negative findings somevihat strengthen the no-
push conclusion, because both types of variables were given a chance.
The number of migrants leaving an area is slightly less than
proportional to the local population. A metropolitan arca twice
the population of another will have only 89% more outmigrants. It
is alinost as if an urban area were a radioactive body, emitting
particles at a steady rate regardless of such local conditions as
heat or vibration. Tne number of particles is slightly less than
proportional to the size of the body because, with increasing size,
an increasing proportion of the particles is trapped within the
body on their way out. Thus, the slight decline witn size of The
rate of out-migration mignht be interpreted as a reflection of a
greater liklihood in larger cities that come of the pool of potential

migrants £ind thelr opportuiities at hane,

lOWhich 1s examined in detall in some of Lowry's other models.



The number of mipgrants arriving at the destination, neglecting
for the monent the distance between orjﬂin and destination and the
systemie variables, is almost proportional to the population size
and to local conditions there. If we consider the population at
the destination as a measure of the number of opportunities available
to the migrant at that location, it might be expected that the flow
of mipgrants might be proportional to thé destination population. It
" ié slightly-less than proportional: a metropolitan area twice the
size of another one will attract only 81% more mipgrants. This suggests
that migrants may be somevhat put off by urban slze, so that the range
of opportunities is somewhat discounted against this negative preference.
Conversely, had we found that flows of immigrants increased faster
than population at déstination, this would have supported a "bright
ligﬁts" interpretation éf pull forces on migrants.

Although we suggest different interpretations for the less
than proportionality to population at origin and destination, it
is worth noting that the near colncidence of these two rates means
that, all other things being equal, the flow of migrants in either
éirections between a bipg and a small city would be nearly equal, and
perhaps slightly in favor of the smaller area. In other worxs,
the pattern of {lows witﬁin the metropolitan system is neutral with
respect to urban size per se, and there is no baslce trend towards
Jarpger metropolitan areas.ll

1]The finding of less than vroportionality to size at both origin

and destination suggests that the total nunber of miprants would
increace if more of our population were in smaller urban areas.

This makes a rough sort of sense, in that smaller arcas offer fewer
Job alternatives and carcer opportunities and are more prone to local
cyclical effects, so that mipration as an adantation to normally
changing, circunstances should occur more frequently.



Contrgry to the no-push findiné, puil forces are very strong:
local conditions at destination unequivocally affect flows. Using
mean per capita income as a measure of economic attractlveness, we
find that a 1% rise in income, all other tﬂings 5éing equal, Increases
in-migration by 2.2%, although below we shall see that this increase
is not fully realized. This finding is extremely important because,
however aggregate and imperfect a measure, per capita Income in a
region is a variable which can be modified by public intervention,
whether by direct taxes or subsidies or by the more accepted techniques
of categorical aid programs, procurement oreferences, etc. It is
the handle by which in our later work we hope to examine alternative

policies and objectives.

We also consider climate at destinatioh, since magy have argued
that people and enterprises are becoming more footloose and seeking
warmer climates. We have used degree days, which measures
the amount of heating needed in a year for personal comfort. Ve
might have included also, or instead, the number of hours of sunshinc
orf the number of inches of rain, but even this roughly defined
hedonistic quality-of-life variable enters quite strongly and confirms
that Americans are seeking, warmer climates. It is worth emphasizing,

however, that the fallure of this.variable at the origin means that
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they are not fleclng colder climates. PRather it arpues that a
person who is moving heads to a warm place in preference to a
cold one. )

Other things being, ecual, our model says that people head
towards places that are growing fast. This variable was originally
introduced into our model as an indicator of the pool of young
people and chronic movers at the origin, in the expectation (confirmed)
that previous growth at the origin would éorre]ate positively with
the total number of out-migrants. It was incorporated at the
destination for reasons of symmetry, and scores positively there
beyond reasonable doubt. Two interpretations, not mutually
contradictory, suggest themselves. The first is that migrants
regard not only the present pooulation size of a place as indicating
the nunber of opportunities available there but that they also look at
the growth rate as an indicator of the number of opportunities being
generated. The second interpretation is based on the effect of
informal networks wheréby early immigrants send the glad news back
home and encourage thelr friends and relatives towards the same
destinations. Both of these interpretations may be true, but
in either case, this finding suggests that a policy of alternative
prowth centers might well consider a strategy of sequential encouragement
of growth in a few denters at a time to achieve higher growth
rates, by raising local incames by whatever means, rather than a
stratepy of encouragement of growth in many centers, each of which

would accordingly have a slower growth.
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The attractive pull of one metropolitan arca on the people
of another 1s atternuated Sy distance, so that more migrants may
go from a given area o a nearby, small, relatively low income
metropolis than to a large prosperous one thch 1s more distant.
Thus, although.our data 1is excluslvely for metropolitan areas, this
finding  supports the possibility of an.alternative growth center
stratepy. But the parameters indicate that these cgnters must be
of substantial size. To illustrate, a metrovolis of 2,000,000
inhabitants 1,000 miles away will exert the same pull as a metropolis
of 200,000 inhabitants 100 miles away, all other things being
equal.

Thus far the discussion has stressed conditions at the
origin or the destination and the distance between them, as if
migration among each pair of cities depended on just these things.
But it 1s necessary to consider overarching relations in the system
of cities. A migrant about to depart has over 200 metropolitan
areas from which to choose, and migrants from more than 200 origins
canpete for the opportunites at any destination. The last two
variables on which we wlll report address these systemic gquestions.

The alternative opportunities available to a migrant are
represented in our model by the total of the attractive pulls of
each of the other 211 metropolitan areas, each attenuated by the
intervening distance. The basic idea 1s that the flow from onec
place to another is proportional to the relative attraction of the
2

destination. This is indeed the case, with an lmportant qualification.

l?'D. I.. Huff, "A Probability Analysis of Shopping Center Trading
Areas," Land Feononies, February 1963.



Our findinzs show that the total number of miprants leaving an area

is also dircetly related to the total opportunlties atvati]ah-le.1'i

Thls may be interpreted as a pull-out affect, whereby the rate of
outmigration rises with the number of temptations open to a

prospective migrant. This is confirmation of the adantive and
developmental nature of migratory flows. It may be noted thap, according
to this findinz, a policy of alternative growth centers would not

: oniy redirect migration flows, but would’also increase their overall
volume by increasing the number of options availlable to those who

now have few.

VWhereas we have thus far considered the relative attraction
of specific destinations and the general attractiveness of the
system from the point of view of migrants from a metropolitan
area, ouwr last variable measures competition at the destination
as a repulsive force. Campetition consfitutes a negative systemic
feedback, which sets the pull of a destination against the total
number of migrants from all sources that would head towards that
destination 1f there were no competition. In behavioral terms,
it supposes that a potential miprant has a prior sense of how
many others will be seeking the same opportunities, and that he
adjusts his behavior accordingly. An alternative or complementary
interpretation is that, since the Census asked where peonle had
been living five years earlier, in areas of great cametition some
of the people who arrived and were disappointed In their expectations
have returned to their origin or moved on to other arcas during

the intervening, years. No simple mmerdcal value can be given for

1%Pho evidence 1s that the exponent of total opportuntties has an
absolute value smaller than 1. For the sinole Haff-type proportionality
to hold the exponent would have to be -1,



the strength of this counterforce, hut it indicates that a policy of
too-rapid growth would run into sharply diminishing returns. This
nepgative feedback, together with the positive advantage of growth
mentioned earlier, arpues that a policy of growth centers must be
mindful of the.interplay between size, rate of growth, level of
inducements, and the number of centers. Too few éenters brought
along, under hot-house conditions might be grossly inefficlent;

too many centers with lukewarm support might be ineffective.

We also have preliminary findings for two other equations
that relate to the system of metropolitan areas. First results
are encouraging concerning the distribution of non-metropolitan
and foreign migration to metropolitan areas, hased on an equation
similar to the relative attréction portion of the inter-metropolitan
migration. The main difficulty here is the poor quality of the
data, which we have had to reconstruct through complex procedures
which inevitébly introduce substantial error. Our preliminary
findings show. high stafistical significance but considerable
predictive error.

The second associated relation is that between per capita
income and urban size, based on a cfoss section of data, in which
our preliminary findings are that a doubling of population is associlated
with a 87 increase in per caplta income. This finding is highly
significant statistically, but is must be noted that the relation

!
accounts for only a fraction of variation in metropolitan 1ncomes.1‘

l-l e Hi A o AR 7 " Iy - -
¥W. Alonso, '"The Yconamics of Urban Size, Papers of the Regional

Science Association, Vol. XXVI, 1970.




This 1s not surprising, given the broad varilety of resourceé, conditions,
histories, and a thousand other variables by which metropolitan
areas differ fram each other. . |

Ve may how skefch the complex effects of the policy of
subsidy to a designated growth center where the subsidies have
raised local per capita income by 1%. The effects and counter
effects are: |

1) The rise in income increases in migration by 2.2%;

2) The rise in irmigration increases population size,

so that the center increases in attractiveness (with

population) in the subsequent period;

3) The increase in the rate of growth (as distinct from

size) also increases the attractiveness in the subsequent

period; |

) The increased growth raﬁe increases the migratory pool -

and therefore the rate of out-migration;

5) The increase in vopulation size reduées slightly the

rate of out-migration;

6) The increase in population size raises income slightly,

in turn increasing irmigration;

7} The rate of migration from other places to other ccntersl

is reduced. slightly, especlally for nearby ones;

8) Overall rates of mipration, however, are increased

sliphtly, esnecially in nearby populations;

9). The potential inercases of irmigrants increcase competition

at the prowth center and gencrate counter forces which reduce

the overall ceffects.
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The canplexity of these effects and counter effects,
especially the last three, make 1t appear unlikely at this timc that
simple analytical procedures can be established to estimate net
effects. Rather, it is our hope to establish them numerically in
our subsequent worl for each metropolitan area and potential growth
center. This involves in eaéh case very iarge nunbers of calculations
to-determine the systemlc effects, and must await thé completion of
--the elements of the model. However, within the correctness and
-accuracy of the‘model, it should yield information as to the magnitude
of effort involved 1in alternative population policies and rough measures
of cost-effectiveness for each potential growth center. The general
strategy, then, is to simulate the set of metropolltan areas as
a population system. The simulation may be run forward to, say,
the end of the century without policy intervention to establish
the outcome of laissez-laire, either as.an exercise in prediction
or to establish a base-line against which to evaluate policy. It
is our intention also, however, to use 1t to test the consequences
of proposed policies ahd, conversely, to search for effective policies
for specified objectives. We will use as our policy or control
variables chaﬁges in per- capita incame in each metropolitan area.
These would stand in a highly agerepated way for changes in subsidies
or taxes to those areas.

Since the worth of such an erercise depends on the accuracy
of the simulation, a sense of its power and its limits is important.
Our fimilings account for 82% in the variation in the migration {lows
among, mctrobolos, which 15 a strong result. While the prediction
of individual flows carrries considerable crror (one third of our

predicted ows will be off by more than 50%), larpe anxdd therefore
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Important {lows are predicted much better. Further, when the more
than 200 flows in each direction are asgregated for each meﬁropolitan
area, considerable cancelling of errof may be expected, so that

the prediction of total irmigrants and outmigrants by metropolitan
area will be much more accurate than the prediction of pair-wise
flows. It must be stressed, however, that it is ﬁot our intention or
our claim to provide a set of population projections for every

~ American metropolis. Our model is too simplified a picture, and a
~myriad of factors which we do not consider will affect the development
of particular areas. Rather our intentlis to pgain a sense of the
future development of the system of metropolitan areas as a whole
ard to evaluate the consequences of alternative policies of

population distribution at a very generalized level,



Summary of Policy Consideratlons

Several policy considerations were mentioned in the body of
this paper. They are tentative because not only.is our work incanplete
at this time, but because any model of a very complex reality can
present only a partial and highly generalized picture. Yet several
conclusions emerge:

1) There is no fundamental pull toward larger urban areas,
but there is a significant pull toward higher incomes. The flow
toward larger cities is a response to their higher incomes. A national
policy of alternative growth centers would be feasible through
programs that transferred money (for investment or directly for incomes)
to designated centers. However, generally speaking, a redistribution
of population toward smaller centers would lower total national. income
to some degree. The model is silent, of course, as to the social,
political, or ecological consequences of such a choice.

2) The centers whose growth is to be encouraged must be of
some substantial size to affect flows significantly. Although the
model does not offer a minirum threshold, it suggests that the commonly
cited populations of 250,000 to 500,000 provide a plausible floor.
Relatively more isolated locations require relatively larger sizes
for comparable effects, while mild climates require relatively smaller
sizes., ‘e model does not suggest maxlmum sizes for centers where
growtn is to be induced. However, it throws light on the reasons for
the high rates of prowth of secondary centers within megapolitan
agglomerations, and indicates that growth is there most easily induced.

3) Decause of a complex web of positive and negatlve secondary

effects, too slow or too fast a rate of induced growth will be eitner



ineffective or inefficient. Our work is not sufficicently advanced

to specify efficlent rates of induced growth, although these Qould
vary with the size and other characteristics of the centers. It does
appear that a policy which tried to induce growth in too many centers
al once would be inefficient, as would one that put too many
resources into too few centers. Our work suggests that, if a long-run
national policy of alternative growth ceﬁters is to be pursued,
seqﬁential sustained concentration in a limited number of centers

of substantial size would be most effective.

) Although our data applies to existing cities, bubt if our
parameters apply to the development of new ones, the model indicates
that substantially more effort is needed to attract a given population
to a new location than to direct it to an existing center.

It should be undérstood that, in drawing these conclusions
concerning the best strategies to achieve a national policy of relative
population dispersal to alternative growtih centers, we are not thereby
endorsing such a policy. We have noted that it would be likely to
reduce national income, and its consequences with respect to equity
among socilal groups, to quality of 1life, and to environmental aspects
are at pbest poorly understood. Rather, our camients are instrumental
should such a policy be adopted.

5) The drying up of the pool of potentlal urbanizing migrants
and the sharp decline in the birth rate will resull in an overall
decline in the rate of population growth of the natlon's urban areas.
The migratory flows among urban areas promise that a decade or so from

now about one third of the metropolitan arcas (not just their central



cities) will be losing population in absolute numbers. Although
we have had two centurles of experlence of the problems of urban
growth, we have very little of tne broblems_of population decline
in large urban areas. It is recommended that researcn funds and
programs be directed to focus the attention of researchers and
decision-makers to tne issues of metropolitan population decline,
50 that early warnings, intelligent diagnosis, and clear-headed
programs and policies replace rhetoric, confusion, and ad hoc actions
for this future crisis which is clearly on the horizon.

6) A fundamental question of particular importance for national
policy addressed to distressed arcas remains unanswered and should
be made an issue of first priority for research. 'The gquestion is
whether the rate of out-migration {rom an area is responsive to
unfavorable econonic conditions. Much research, including our own,
suggests that it is not; other research and general opinion holds
that it is. This issue underlies virtually all aspects of the
discussion of a national distribution policy, and affects the diagnosis
of the problems, the setting of the objectives, and the design and
operation of programs amounting to billions of dollars. It should
therefore not be treated casually as just one more question of
intellectual interest. A positive and substantial program of research

should be directed to finding the answer.
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STATISTICAL APPENDIX

We are experimenting with a great mariy variations of the basic
relations. Our crudest models and our most canélex ones share the same
coefficient of multiple determination (R2 = ,82), the choice among
them being based on theoretically-based evaluatioﬁ of critical coeffi-
clents, principally those of Oi ard CJ under alternative definitions.

The variant presented here is representative.

e-g'lP.‘89(25'6)gi'79(1'9)P '81(15'6)g.3'1(7'5)y.2'2(u'9)h -.26(3.4)

My, = i J J J J
J 4, . -B7(26.6), .5H(5.1), .91(8.8)
ij i 3
where,
89 3.1 2.2 -.26
o -p 4 BTV
1
3 .87
dij
.89 .79
C, =% "1 gE___
SN 7
13
2

R™ = 0.83 Standard error of estimate = 0.77

Numbers in parentheses are t values; the smallest (that of gi) is
significant at the 0.03 level.

The variables are:

Mij = gross flow of migrants from metropolis i to metropolis J
between 1955 and 19060,

o
~
i

= 1955 populations in 1 and J respectively.

= ratio of 1955 to 1950 population in 1 and J respectilvely.

o]
[

&
i

yi,yJ = per capita income in 1955 at 1 and J§ respcctively.
h, = degree days at 1 and J respectively.

dij = great clrele distance between 1 and J, in kilaneters.



10.

11.

[y |

REFERENCES

W. Alonso and E. HMedrich, "Spontancous Growth Centers in Twentieth
Century American Urbanization," Working Paper No. 113, Institute

of Urban and Reglonal Development, University of Lalnfornia, Berkeley,
January 1970, p. 8. It appeared from preliminary 1970 Census

reports that tne present rate is less than 4 per 1000 inhabitants

per year.

Figures from Alonso and Medrich, op. cit.

U.S. Census of Population, 1960, Final Report, PC(2)-2C, Hobility
for Metropolitan Areas.

P. A. Morrison, "Population !ovements and the Snape of Urban
Growth: Implications for Public Policy," Working Note-7497-CPG,
The Rand Corporation, Santa Monica, Calif., June 1971. Prepared
for the National Commission on Population Growth and the American
Future. This also provides a useful survey of detalled studies of
migration.

I. S. Lowry, igration and Me LroDolltan Growth: Two Analytical
Jodels, Chandler Publisning To.: San Francisco, 1960.

Jonn B. Lansing and Lva rlueller, The Geograpnic Mobility of Labor,
Ann Arbor, Survey Research Center, Institute for Soclal Researcn,
1967, pp. 292-294.

U.S. Bureau of the Census, Current Population Report, Series P-20,
No. 210, January 15, 1971.

Lansing and Mueller, op. cit., p. 319.

C. L. Beale, "The Relation of Gross Outmigration Rates to Net
Migration," Economic Research Service, U.S. Department of Agriculture,
mimeo, undated.

Which is examined in detail in some of Lowry's other models.

The finding of less than proportionality to size at both origin

and destination suggzests tnat the total number of migrants would
increase if more of our population were in smaller urban arecas.
This makes a rough sort of sense, in that smaller arcas offer fewer
Jjob alternatives and career opportunities and are morec prone to
local cyclical effects, so that migration as an adaptation to
norinally changing circumstances snould occur inore frequently.

D. L. Hufl, "A Probability Analysis of "hopplng Center 'rading
Areas," Iand Kecononlces, Tebruary 1903.




13.

14,

The evidence 1s that the exponent of total opportunities has an
absolute value smaller than 1. Yor the simple Huff-type proportion-
ality to hold the exponent would have to be -1,

W. Alonso, "The Economics of Urban Size," Papers of the Repional
Science Association, Vol. XAVI, 1970.






