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A NOTE ON MIGRATION, ECONOMIC OPPORTUNITY,
AND THE QUALITY OF LIFE

Richa:_rd J. Cebula and Richard K. Vedder*

The increased interest in recent years in environmental matters and the quality
of life has led to a propagation of scholarly studies relating to the economic impact
of man’s social and cultural milieu.' The uniqueness of this study to that literature,
we feel, is that it empirically examines the extent to which a variety of economic,
social, and environmental variables affect the spatial allocation of a major produe-
tive resource, namely, labor. Specifically, we hope to answer the question, “Can
contemporary American human migration be significantly explained by such
cenvironmental’ factors as air pollution, crime rates, or climate?”

We begin by postulating a theoretical framework in which the decision to
migrate is treated as an investment decision. The theoretical framework is then
followed by an empirical analysis relating economie, social, and environmental
variables to labor migration. Concluding remarks are provided in the closing section
of the paper.

1. THE DECISION TO INVEST IN MIGRATION

The basic framework of this paper is one in which the individual chooses to
migrate from one area to another if there are positive net benefits over time from
such migration. Analysis of the net benefits of migration (which obviously need not
be positive) involves appraisal of all the benefits and of all the costs associated with
migration.”

The benefits (costs) associated with migration may assume a variety of differ-
ent forms, including higher (lower) earnings and improved (worsened) employment
opportunities. There may also be psychic advantages (disadvantages) to be derived
from migration to a more (less) desirable environment. These advantages (dis-
advantages) may include superior (inferior) climatic conditions, lower (higher)
crime rates, lower (higher) pollution levels, superior (inferior) medical facilities,
etc. Aside from these considerations, of course, there are the many forms of cost
which are associated with movement per se. First, and perhaps most obviously,
there are the direct money costs incurred in moving. Second, there may be foregone
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earnings while in transit and/or while in the process of packing and unpacking.
Next, there are the psychic costs of movement. In addition, movement from one
area to another may impose costs in the form of loss of seniority, pension plan losses,
and/or retraining costs. Assuming that all of the various benefits and costs that can
be associated with migration can be expressed in pecuniary terms, we maintain that
an individual residing in area i will migrate to area j only if the discounted present
value of the net benefits associated with the migration is positive. Mathematically,
this may be expressed as
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where B,, e = 1, - - -, &, represents the value of the benefits associated with migra-
tion from area 7 to area j for yeare, C,e = 1, --, @, represents the value of the

costs associated with migration from area ¢ to area j for year e, r is the appropriate
rate of discount for the individual, and M; denotes migration from area 7 to area j 7

2. DATA AND TECHNIQUES

Fortunately, a substantial amount of data is available providing reasonably
reliable indicators of factors that we believe affect the net benefits (total gross
benefits minus total gross costs) of American migration. All of the basic economic
and socioeconomic data used in this analysis are included in recent volumes of the
Statistical Abstract of the United Stales (U.S. Department of Commerce [10D)-
Because of data limitations for a key variable, air pollution, we are confining our
analysis to 39 large Standard Metropolitan Statistical Areas. These 39 SMSA’s
contained an estimated population of more than 76,000,000 in 1968—more than 65
percent of the total population in SMSA’s of more than 250,000, and about 38 per-
cent of the estimated total American population in 1968. '

The basic net migration statistics used in this study are Bureau of Census
estimates for the period 1960 to 1968. By net migration we mean net in-migration,
i.e., in-migration less out-migration. We use the ratio of net migration to the 1960
population, thereby controlling for variations in population of the 39 SMSA’s.
The net migration rates ranged from a --16.5 percent of the 1960 population in
Houston to a —8.9 percent in Charlotte, North Carolina. We examined the rela-
tionship between net migration for the 39 large SMSA’s and eight variables believed
to affect the net benefits from migration. Our basic mobility model is described as
follows 7 ) R
(2) . b M;‘= Mi(Y{, U,’, G;,Di, C,—, N{, Ti,Pa.“;i 1 = 1,"",39

3 As (1) indicates, a positive value for the discounted present value of the net benefits
associated with migration implies a positive flow of migrants. Clearly, it is quite possible that
a wage rate (income) differential between areas i and j could exist over time and yet fail to
induce migration—simply because’ the' wage differential was insufficient to overcome the
various costs of migration. Should such a wage differential persist, it would not imply a failure
of the market to work efficiently. Quite to the contrary, it would be a reflection of rational.
decision making by economic man. Related to this see Gatons and Cebula [4].



where

M; = net migration into the ith SMSA,

Y = level of per capita income in the 7th SMSA,

U; = average annual rate of unemployment in the sth SMSA,

G: = annual average percentage rate of growth in personal income per capita in

the 7th SMSA,
D: = number of physicians per 100,000 population in the zth SMSA,
C; = number of major crimes per 100,000 population in the ith SMSA,
N; = proportion of the ith SMSA’s population that is nonwhite,
T = average number of days per year that the ith SMSA’s temperature is
below freezing, and :
P; = average number of micrograms of suspended particulate matter per cubic
meter of air in the sth SMSA. Co
We used Department of Commerce estimates of SMSA personal income per
capita for the year 1968. We would expect, ceteris paribus, that net migration would
be greater (more positive) the higher the per capita income of an SMSA, since the
more prosperous an area is, the greater the net benefits of migration into the area
are likely to be. Symbolically, we postulate
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For an unemployment rate, we used an average of the mean total unemploy-
ment rate for each SMSA for the years 1963, 1966, and 1968. The use of unem-
ployment rates for several years should reduce problems relating to intertemporal
fluctuations in relative rates of unemployment in the 39 metropolitan areas. By
measuring the extent of the gap between the aggregate supply of labor and the
aggregate demand for labor, unemployment rates serve as a measure of job oppor-
tunities. We would: expect net migration, ceteris paribus, to be inversely related to
the average rate of unemployment o
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Since we theorize that movers are sensitive to the discounted present value of
the stream of expected future net benefits from migration, it follows that their
expectations as to long-run (future) earnings and employment_—possibil‘iti'e's may be
as important as the immediate (short-run) earnings prospects. If expected future
income changes are conditioned by the trend of income (wages) over time, then
incomes may be expected to rise most rapidly in those areas which have ‘exhibited
the greatest rate of income growth over time. Accordingly, migrants will prefer to
migrate to areas where incomes (wages) are growing most rapidly, ceteris paribus.
Net migration thus is an increasing function of the rate of change in income, such
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@, in this case is the percentage growth in personal ncome per capita in the sth
SMSA over the 1959-1968 period (a period roughly coinciding with the observed
migration flows).

Turning now to variables often cited in contemporary discussions on the
environment and the quality of life, we would expect migrants to prefer to locate in
communities where health (medical) services are more abundant, ceteris paribus.
Accordingly, we postulate

oM;
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D, in this case represents the number of physicians per 100,000 population in the
#th SMSA in the year 1969.

Tor our measure of the incidence of crime, we have used the total rate of major
crime (both violent and property crime) per 100,000 population in each SMSA in
the year 1969. Higher crime rates should lower net benefits obtainable from migra-
tion in a number of ways: loss through theft of property, higher insurance rates, an
increase in fear and tension, ete. Thus, it follows that

aM;
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Since the social costs associated with racial tension and strife are presumably
greater where the nonwhite population is relatively larger, we would expect net
total migration to be greater, the smaller the proportion of an SMSA’s population
that is nonwhite. Thus
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aM;
Presumably, a majority of the population prefer mild or warm climates to cold
climates, other factors held equal. To test this assertion, we hypothesize
aM;
(9) 9T < 0
No analysis of the relation between migration and the environment would be
complete without explicitly considering pollution. Indeed, our choice of cities was
dictated by the availability of air pollution data. As our measure of air pollution,
we will use the amount of suspended particulate matter per cubic meter of air.
Suspended particulate matter includes the more visible forms of pollution: smoke,
soot, dust, and “fumes and droplets of viscuous liquid remaining in the air for vary-
ing periods of time” (U.S. Department of Commerce [10, p. 172]). We will use an
average of the mean amount of suspended particulate matter observed in the 39
SMSA’s in each of the nine years, 1960 through 1968. We would expect that the
social costs of pollution would lower the net positive benefits of migration so that

oM;
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P, in this case is the average number of micrograms of suspended particulate matter
per cubic meter of air in the 1960-1968 period in the 7th SMSA.



3. THE EMPIRICAL RESULTS

Before proceeding to our results, we should note that in general the nine varia-
bles in our analysis are not strongly correlated with one another. Indeed, in only
two instances is the zero order correlation coefficient in the range of +.50 to +1.00
or — .50 to —1.00: the simple correlation between net migration and the change in
per capita income from 1959 to 1968 is -+ .667, while the simple correlation between
the average number of days with below freezing temperatures and the change in
per capita income is —.509. The complete correlation matrix is included as an
appendix to this paper.

The estimated regression equation is

M; = —14.9268 + 0.00237 ¥; — 0.91527 U; + 3.20643 G:

(1.20) (2.04) (3.69)
(11) 1 0.00544 D; — 0.00127 C; — 0.09472 N; — 0.05950 T; — 0.00571 P;
(2.40) (1.57) (1.29) (2.51) .27)

DF = 30, F-ratio = 6.871, R’ = .647

where the symbols retain their previous meaning and where the numbers in paren-
theses represent ¢-values. S
The model explains a large majority—nearly 65 percent—of the v&r{g{ﬁion- in
the rate of net migration for the 39 SMSA’s. All eight independent variables behave
in the hypothesized direction. Only one variable, our measure of air pollution P;,
is not statistically significant at the 12 percent level, using a one-tailed test. Three
variables, one measuring economic growth (G change in per capita personal in-
come), one measuring coldness of climate (7', number of days under 32°F. tempera-
ture), and another measuring the availability of health services (D;, number of
physicians per 100,000 population), are significant ab the two percent level, while
the unemployment variable, U, is significant at the three percent level. -
Particularly striking to us is the strong relationship between net migration and
economic growth occurring in the same period. By itself, change in per capita income
can explain more than 44 percent of the total variation in net migration rates. This
equation suggests that for each one percent change in the rate of growth in per
capita income over the nine-year period 1960-1968, population changed, because
of changes in net migration, by 3.21 percent, other factors held constant.
" This tends to confirm the theoretical notion that migrants are interested in
long-run, not merely short-run, benefits from migration, as one would expect if the
migration decision is in fact an investment decision. Expectations as to the future
may be as important a consideration to human capital (migrant) investors as to
investors in physical capital. Indeed, human migration, like physical investment,
might be somewhat sensitive to the rate of interest, as the discounted present value
of future net benefits depends on interest rates. That, however, is-a matter beyond
the scope of this :iInrft.asstigf:ﬂ;ion.'1 : ol Fa
.. Overall, migrants seem to be interested in both explicit economic considera-
tions, such as income, job opportunities, and potential growth in earnings (human

4 Related to this, see Renas and Cebula [7].




capital gains), and in the more implicit (economic) considerations of an environ-
mental nature. We would conclude that migrants, at least in the 1960 to 1968 period,
behaved in a manner consistent with the predictions of economic theory, attempting
to maximize the net positive benefits of migration.

APPENDIX

Correlation Matrix
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Net Migra- —
tion Rate
Income Per .028 —
Capita
TUnemploy- —.191 .075 —
ment Rate
Changes In .667 | —.170 | —.119 —
Per Capita
Income
Physicians 327 .306 .283 . 147 -
Per 100,000 | -
Population |
Crime Rate .227 .264 .371 .401 417 —
Percent Pop- .073 | —.206 .344 \281 | —.022 77 -
ulation
Nonwhite
Days Below | —.417 954 | — 429 | —.509 | —.152 | —.459 | —.400 —
Freezing
Suspended —.157 196 | —.011 | —.223 | —.085 | —.078 | —.264 .322 -
Particu-
late Air
Pollution
REFERENCES

[1] Culbertson, J. M. “The Quality of Life, Population, and Environment: The Role of
Science,”” Review of Social Economy, 30 (1972), 46-53.

[2] Demsetz, H. “Theoretical Efficiency in Pollution Control: Comment on Comments,”
Western Economic Jouwrnal, 9 (1971), 444-446.

[3] Gallaway, L. E. “The Quality of Life, Population, and Environment: The Importance
of the Historical Perspective,” Review of Social Economy, 30 (1972), 37-45.

4] Gatons, P. K. and R. J. Cebula. “Wage-Rate Analysis: Differentials and Indetermi-
nacy,” Industrial and Labor Relations Review, 25 (1972), 207-212.

[61 Goldman, M. L «Egternalities and the Race for Economic Growth in the USSR: Will
the Environment Ever Win?”, J ournal of Political Economy, 20 (1972), 314-327.

[6] Pascal, A. H. “Where Will All the People Go? How Much Will They Dump When They
Get There?—Population Distribution, Environmental Change, and the Quality of Life,”
Annals of Regional Science, 5 (1971), 1-5.




7] Renas, 5. M. and R. J. Cebula. *“Investment in Human Capital and the Appropriate
Discount Rate,”” Social and Economic Studies, fortheoming.

[8] Ruffin, R. J. “Pollutionin a Crusoe Economy,’’ Canadian Journal of Economics, 5 (1972),
110-118.

@] Sjaastad, L. A. “The Costs and Returns of Human Migration,” Journal of Political
Economy, 70 (1962), 80-93.

[10] TU. 8. Department of Commerce, Bureau of the Census. Siatistical Absiract of the United
States for 1971. New York: 1971,

[11] Zerbe, R. 0. ““Theoretical Efficiency in Pollution Control,” Western Economic Journal,
8 (1970), 364-376.




