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ABSTRACT

This research effort is aimed at determining empirical least
squares regression models for employment, in- and out-migration, and
income distribution. Secondary data are used exclusively. The observa-
tion units are 181 non-metro counties in the Northern Great Plains
Region of the United States. : '

The statistical results show that all four models are directly
linked to variations in the economic bases of counties. To some-
extent, this allows the models to be used concurrently in determining
impacts. ‘

It was hypothesized and shown that the multiplier.effect for
employment varies with industry, scale of operation of the wvarious
‘industries, and location in economic space. This conclusion along
with the successful inclusion of migration and income distribution
suggests .that the approach taken in this study is a possible alterna-
tive to 'standard aggregate economic base and input-output studies.




CHAPTER T

INTRODUCTTION

' Stateément of the Problem

" Economic conditions in the nation and world are imposing external
pressures on natural resources develdpmént in the Northern Great flainé.
The advent of the energy crisis is a sélient example. Deveiopment of
the coal resource in the area could include on-site generation énd[or._
gasification piants as well as strip mining. The mining gcéivity
itself requires limited labor but direct labor requirements for electric
power plants range from 300 to 500, and fof.gésification the érimary
labor projections approach 3,000.

The implications of such development, although muéh of i£ is still
speculative, are more striking when considered in the confe#t.of‘the
existing state of economic developmeht in the rural Great ?1ains région.
The industrial Base is almost exclusively agriculturél. The avergge
county has.a total population of only 9,765. This translates to a pop—- -
ulation density of about one person per square mile. The local
communities (few towns larger than 10,000 popﬁlatioﬁ) exist pfimarily
to serve the needs of the dominant agricultural sector. The economies
and populations of these communities are stable and tﬁeY'might be con-
sidered fragile. .Whereas the impacts of a major development can be
assimulated in a large well~developed region and.tﬁe effects mutéd,'ghe
local area immediately surrounding the activity miéht suffer from dis-

‘proportionate growth. Given the configuration of the average‘county-
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even minimal growth will cause drastic changes in cémmunity-néeds for
schools; roads, sewers, and other componentsnof the‘local infréétructu;e.
Local planners will be confronted with decisions on the level of expan-—
sion needed, when to undertake the expansion, and how to pay the'billé
given the existing tax structure. The probleﬁ is compounded Ey the
lack of impéct estimates for the local area spécifically, and the

general uncertainty surrounding the development.

Justification for the Study

Two methods typically are used to determine employment impgcts dﬁe
to.changes in an economic strucfure. The Input-éutput_apﬁroach is
well developed and deéirable because it demonstrates the interactions’
in an economy. The high cost of obtaining data to construct such a
study usually limits its applicability to state or reéional areas. The
qther common technique’ is ecoromic base analysis.‘ This approach is |
inexpensive due to the use of readily available seéondary datg, but
does not provide detailed information about the relétionships between
sectors in the economy. These shbrticomings'in the -available tools
haye in tﬁe pastuforced planners to use state or regional modeis to
calculate the impacts, Then they rgly on inforﬁéd gueéses és to ﬁﬁét
portion of the total impact accrued to the 1oca1_areé. |

The present techniques for examining economic impacts generally are

limited to estimating net employment and/or income changes. Two other
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important components of a local economy usually overlooked are migra-
tion, and income distribution patterns.. The common link betweep these
two elements and the mﬁltiplier'approaéh is that, in theory, all three
should be affected by changes in the local economic base. Employment
multipliers estimate the total number of new jobs that will'be available
due to development. In theory then, a mlgration model should- provide
some estimates as to the numbers of people who will move in and out
'of the area, where they will come from and go, and what relates to
their choice of a particular destination. This element is important
because incoming and outgoing persons have different implications
for the local infrastructure than does, for instance, a reduction in
the natural fertility rate. Income distribution also has far-reaching
iﬁplications for the local community. Will the development redoce or
increase the number of low-income families and what are the character-
istics of this segment of the population? Estimates of this sort would

be useful in determining tax needs versus the existing tax base.

Objectives ;

The objective of this stody is to provide soﬁe empirical estimates
of”local‘iﬁpacts using techniques'other than I/0 or-stendard eéonomic
base. This‘overall objective willhpe obtained B?'specifyiﬁg_end testing
three models:’ | |

1) An employment multiplier model which is appropriate to 1ocal

areas which hayve different characteristlcs.
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2) Gross in- and out-migration models which relate economic
conditions in 1oca1 communities to population'movementst
3) An income distribution model which 1inks income variations
to differing land use patterns and otherlsocioeconomic'

conditions.

Description of the Study;Area,

The area‘nsed for the study, hereafter referred to as the Plains
Area, includes the eastern part of Montana, all of North and South
Dakota, north;eastern Colorado, and roughly the eastern half of
Wyoming. This division was made by the Economic Research Service and
closely parallels the Census Boundaries for State Economic Areas.
Figure 1 illustrates the geography of the study area in relation to the
total United States. Table T lists the 191 counties in the Plains
study area by state and State Economic Areas.

Procedures are to estimate each of the four models using the
ordinary least squares regression technique; The regression coefficients
in the estimating equations are then formatted as impact multipliers.
This greatly reduces the complexity of implementation of the models by

planners.

Secondary data'are.used exclusively. _Most;of the‘data,are either

‘from Census or Office of Business'ﬁconomics compilations. All data used

in the employment multiplier model and much of the data for. the income
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TABLE I. PLAINS AREA: 191 COUNTIES INDEXED BY STATE AND STATE

ECONOMIC AREA,

State . SEA # Counties
North Dakota . 1 Adams,,Billings, Bowman, Dunn,. Golden

Valley, Grant, Hettinger, McKenzie, Mercer,
Morton, Oliyer, Sioux, Slope, Stark

2 Burke, Burleigh, Diyvide, Emmons, Kidder,
Logan, McIntosh, McLean Mountrail, Sheri-
dan, Williams

3 Barnes, Benson, Bottineau, Cavalief, Eddy,
Foster, Griggs, La Moure, McHenry, Nelson,
Pierce, Ramsey, Renville, Rolette, Steele,
Stutsman, Towner, Ward, Wells

4

South Dakota

Montana ' 2

Cass*, Grand Forks, Pembina, Traill, Walsh
Dickey, Ransom, Richland,.Sargent

Bennett, Butte, Corson, Custer, Dewey, Fall
River, Haakon, Harding, Jackson, Jones,
Lawrence, Lyman, Meade, Mellette, Penning-.
ton, Perkins, Shannon, Stanley, Todd,
Washabaugh, Ziebach

Beadle, Brown, Campbell, Clark, Day, Edmunds,

.Faulk, Hand, Hughes, Hyde, McPherson,

Marshall Potter, Spink, Sully, Walworth

Aurora, Bon Homme, Brule Buffalo, Charles
Mix, Davidson, Douglas, Gregory, Hanson,
Hutchinson, Jerauld, McCook, Miner, San-—
born, Tripp

Brookings, Codington, Deuel, Grant, Hamlln,
Kingsbury, Roberts

Clay, Lake, Lincoln, Mlnnehaha* Moody,
Turner, Union, Yankton

Blaine, Cascade®, Chouteau; Daniels, Dawson,
Fallon, Fergus, Glacier, Hill, Judith Basin,
Liberty, McCone, Phillips, Pondera, Prairie,
Richland, Roosevelt, Sheridan Teton, Toole,

.Valley, Wibaux




TABLE I. (continued).

State

SEA #

Counties

Wyoming

Colorado

D

Big Horn, Carbon, Stillwater, Yellowstone#*

Carter, Custer, .Garfield, Golden Valley,
Musselshell, Petroleum, Powder River,
Rosebud, Sweet Grass, Treasure, Wheatland

Big Horn, Campbell, Converse, Crook,
Fremont, Goshen, Hot Springs, Johnson,
Laramie, Niobrara, Park, Platte, Sheridan,
Washakie, Weston

Larimer, Logan, Morgan, Sedgwick, Weld

Cheyenne, Douglas¥*, Elbert; Kiowa, Kit
Carson, Lincoln, Phillips, Washington,
Yuma :

Adams*, Arapahoe¥*, Dehver*, Jefferson*

Boulder*-

*These are the ten Standard Metropolitan Statistical_Afeas (SMSA's)
and fringe counties of SMSA's with a population less.than or equal

. to 1,000,000.
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TABLE IT. PLAINS AREA:

RAND McNALLY DESTGNATED REGIONAL TRADE CENTERS.

State

Trade Center

Wyoming

Colorado

Montana

North Dakota

South Dakota

Cheyenne (Scotts Bluff, Nebr;)
Casper ' .
Sheridan

~

‘Greeley

Colorado Springs
Grand Junction
Denver

Pueblo

Durango

Miles City

. Billings

Great Falls
Havre
Bozeman
Helena
Kalispell
Missoula
Butte

Williston
Dickinson
Bismark
Minot

Grand Forks
Fargo

Rapid City

-Aberdeen

Huron

Mitchell (Sioux City, Iowa)
Watertown '
Sioux Falls
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distribution gection was received yia magnetic tape. .Remaining
data were gathered at the ﬂontana State Univefsity library and com-
puterized.
The observation matrix for the migration ﬁodels is based-on State
Economic Areas, l/ and the 48 contiguous.states while the incomé distri-
bution and employment multiplier equations-are calcuiatgd using non-

metro counties as the sample observation unit. 2/

Organization of the Study

The balance of this study consists of four chapters. Chapter IT,

"Tncome Distribution Model," is devoted to testing hypotheses which

link low—income families to varlations in the economlc base of counties

(iand use pafterns) and several traditibna; variables.,

In Chapter III, "Migration Models," estimating equations for gross
in- and out—migr;tion ﬁattérns are determined. The-significanée of
fhe varioﬁs hypotheses and illustrations of the model are examined.

Chapter IV, "Employment Muitiplier Model," provides 1éast squares
eétimates of partially disaggrégate employment multipliers for agri-

culture, mining, manufacturing, and transportation. These estimates

1/ The logic behind the boundéfies for .State Eéonomic Areas (SEA'S) is

Areas, P(2)~10B. .

"2/ See footnote to'Table I.
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are the crux of the study as the employment estimates calculated from

’

them are the inputs for the two previously mentioned models.

Chapter V, "Illustration, Summary, and Conclusions,"

is an
illustration of the three models and summarizes the findings of thié

study.




CHAPTER IT
INCOME ﬁISTRIBUTION'MbDEL '

The model developed'in this chapter is intended to explain the
socioeconomic structurelassociated With‘uifferences‘in:the distribution.
of income hetween'the 181 Plains- counties.“Multiple\reéression is
used-to test hypotheses drawn from Various theories of the size distribu-

"tion of income. | |

Normally income distribution is calibrated andfuiscussed in terms'
.of the Lorenze Curve and its associated Gini Ratio [15] The.Gini
Ratio is descrlptlve rather than- predictive.' It measures noneuniformity
in the distribution of income, but fails toiindicate the source. The
uneven’ distribution may be due to a disportionately large numher of
wealthy families or'low;income families..‘The Gini hatio treats both
.extremes With'the same indek, although the two have'vastly divergent
sociai and economic implications. The aporoach taken here will scru-
tinize uneven income:distribution by examining the lower tail of the
Lorenze Curve as the originoof existing non—uniformity;l The pooulation .
which characterizes this section of the curve_has;weifare, tax base,
productivity,vand other possibly negative consequences}for the locaIJ
community. ' | - |

Explanations for skewness in'the income curve'fa113in:one of two

*.: categories. (l) the natural. phenomena theory or (2) the institutional .

:'.theory. The natural" theorists rely on probability distributions to _

_ ekplain.the‘skewness, The income curve is viewed as a function of the
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distribution of abilities and chance which are exogenous of the
polifical, economic,.and social structure [16]. Aléernatively, it is
explained in terms of statistical games of chance [17,18].

The "institutional' approach will be applied in this study.' Under
this theory, income ipequity is explained in terms of many interwoven
social and economic conditions at a given time aqd place [19,20,21].

As such, it is assumed that no law of income distribution can be postu-
lated to fit all situations. Each case must'be examined and tested
empirically. Relative investment in human capital falls under this
theory. The basic premiée is that some persons or groups OY persons
have the ability, opportunity, or foresight to invesf in themselves
greater amounts of education and training. Each individual's invest-
ment then pays rgtufns relative to every other "personal investment
and since the propemsities to invest differ, so do incomes. The insti-
tutional theory also includes varying economic bases as a determinant
of income distribution. The specific hypotheses are ogtlined in the

following section.

Description of Variables

The intention is to relate the variatioﬁ in the number of low-

income families (those with incomes below $5,000 (¥)) 1/ to inde-

1/ The percent of families below the ﬁoverty level was also tested as
the dependent variable. This is a complex variable which includes.
family size, location, and other factors as well as income. When
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TABLE ITI. LABEL, DESCRIPTION, AND SOURCE OF VARIABLES FOR THE

INCOME DISTRIBUTION MODEL.

Variable Name

Source*

(F) No. families with incomes < $4,999

®) County population

(AE) Agricultural employment

(ME) Manufacturing employment

0) No. persoms > 65 years

(FA) No. farms with > 2,000 acres

(S) No. persons with < 9 years school

w) No. families with female heads
(D Percent of population non-white

(SE) Mining employment

USDC, Bureau of the Census,

-Census of Population, Charac~

‘teristics of the Population,

Part I, 1970

1"

USDC, Bureau of the Census,
Census of Agriculture, 1969

‘USDC, Bureau of the Census,

Census of Population, Charac-—
teristics of the Population,

Part I, 1970

*A11l data are collected by county.




14

pendent variables which: (1) measure variations in the economic base

of counties, (2) measure the presence of institutions, for example,

discrimination, and (3) reflect differences in personal characteris-

tics and human capital investments. The specific hypotheses to be

tested are:

1)

2)

3)

4)

5)

6) -

Eduéation is inversely related to the number of low-income
families. The greater the number of persons with less thgn
ﬁine years pf school (S), the greater the number of low—~
income families (F).

The percentage of the population that is non-white (I),
increases the probability of a greater number of. low-income
families.

The greatef the number of families headed by females (W),
the greater the expected value of F,

The number of persons'65 and older (0) is expected to be
directly related to F.

The more persons employed in agriculture (FE), the greater
the number of low~income families.

Extensive use of agricultura; lands are inversely related to

F. The more farms with areas equal to or greatef than 2,000

regressed against the independent yariables, the resulting equation
had numerous sign errors and the R“ was only 0.50. Because of these
problems, the percent of low~income families was not used as the
dependent variable.
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acrés (FA) the fewer lowwdincome families,
7) Manufacturing empldyment (ME) is directly relétgd to F.
8) Miﬁing employment (SE) and the number éf low—incbme féﬁilies
are inversely related.
ihe éounty pépulation (P) is enteréd'to control for £he population at
 risk. .
The data matrix for the analysis consists of the 181 non-metro
counties in the Plains area. The regreséion equation_is the simple
linear formulation Where F is the dependent variable. Stgﬁdafd

ordinary least squares was used to estimate the relationships.

Regression Results

The indépendent variables account for'98 percent of the variation
in the number of low-income families as measured by variable F. Six
of thé nine independent variables are éignificént at the‘95 percent .
level and the signs on the coefficients that are'statisficaily_éigni—
ficant are as'hypothesized. |

One of the three insignificant variables is the eduéétion variéble.
It was.entered to test the hypothesis that inc;easéd investment iﬂ
human capital will reduce the number qf low~income families bu£~failé&
to be significapt at the 95 percent‘level, although tﬁe sign is Eo?réct.
Aiso, the percent of the population.which is non-white. (I) was not

significant. This variable was entered to test the hypothesis that
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TABLE IV. SUMMARY REGRESSION RESULTS FOR INCOME DISTRIBUTION MODEL.

Independent Regression Computed
Variables Mean Coefficient t=value
0 1127..0 .0833 2.966
S 119730 .0297 1.066%
W 58.16 2,595 10.90
I 59707 <2927 .4821%
AE 749.5 .3268 1127
FA 96.07 -.6121 -6.018
ME 211 &2 «2599 4.810
SE 61.42 -.0211 -.5596%
P 10120.0 0123 32731

Dependent Variable = F
2

Intercept = 47.54 R~ = .9837 SYx = 93.63 F-value = 1151.79 N=181

*Not significant at the 95 percent level.
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raclal discrimination leads to more low-income families and Ehat the
predominantly Indian nénfwhite populatioh, in.genéral, does.not have -
”the épportunity to invest in education or training, thus leéding'to
lower incomes. The failure of this variable to be significant likely
_ié due to lack of variation in the obseryation matrix rathef than tb‘
_misspecification of the hypothesis.

The number of faﬁilies with:female heads (W) is significant and
directly related to the number of families receivinglincomes less than
_$5,000. This supports the hypothesis_that women work at ‘generally
low-paying occupatidns. Also, tﬁey typically have ipvested faf less -
'in'on—the—job.training than their male counterparts and are less mobile.

The age variable (0) predicts as expected: The more persons_qvef
65, the more families with incomes below $5,000. This again is aue |
to discrimination in ;he job market (which derives,'iﬁ part, from
the rigidity .of the skills which charactefize this group) and insti-
tutional arrangeménts such as social security and other re#irement
arrangemengs; established to provide this segment of_the’population
with compensationr

The productive ﬁée-to Whicp the resources of ap,areé are puf,'in::
part, should determine tﬁg-occupafional mi#?éf fhe‘pqpulation¥"the |
" relative wage level, énd other socioeconomic characteristicsév As”

such, it is hypothesized that various economic bases'haye divergent .
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effects on the distributlon of income. As has been demonstrated in
other studies [27,31j, an agricultural economy will tend to have a
low=income population. This hypothesis is tested and born out in
variable AE, number of agricultural employees. The relationship is
significant and direct.

Agriculture can Be divided into intensive énd extensive land use
operations. It is hypothesized that extensive use of the land,
graéing, and large wheat farms, for example, are operéted by one or two
families using machinery and very little hired labor. The families
in these types of operations have relatively high incomes. The
measurement used to distinguish extensive from intensive farms is the
number of farms with more than 2,000 acres (FA. These farms are
thought to be extensive. The sign.,on variableFA is négative as expected
and FA is significant.

The number of manufacturing employees (ME) in the Plains counties
is significant and diréctly related to F. These counties can be con-
sidered developing areas in terms of industrializatioq because firms
tend to locate in these areas to take advantage of the existing pool -
of cheap labor.fg/‘ Over timé an area reaches a degree of indﬁstriali—
zation beyoﬁd which the indirect gﬁd'induced-effécts of manufacturing

tend to reduce the'number of low-income families.

" 2/ These are firms which are not tied to a,neceSéary:pro&uctive"'
" resource or to a specific market (transportation costs).
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Thedthird insignificant variableiis'ﬁining‘eﬁpldyment (SE).
Although not significant at thé 95'percent leyvel the sign is as anti~
cipated. .Miniﬂé locates in an area ;ccording to the availability of
the desired mineral, not to exploit a cheap labor market. Thé jobs
mining providesAgenerally'are at'high wages, .and some of these qould
be filled by the local labor force thus reducing the number of low-
income families. The failure of the mining variable to be significant
possibly is due to the low level of the actiyity in the‘sample data.
The mean number of mining jobs is only-6l while'manufacturing is three
times larger and égriculturé emplpyes more than ten times as many

persons in the average Plains county.

Interpretation of the Model

Using the income distribution model to calculate impacts is
straightforward due to the reduced form of the equation. As an example,
assume the number of extensive farming units in an'average'county

doubles:

F = (-.6121) (96)

= —159.

The number of low-income families in that county would be reduced by
approximately 59, Supposedly these families would now be inyolved in
extensive farming and hence recéive greater income or more likely,

they would migrate out of the area.
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_Aéricultural employment is diréctly related to the number of low-
income families in a county. A reasonable‘aséumption, given the
historical trend, is for jobs in agriculture to coﬁtinué deélining thus .

reducing the value of F, cetéris paribus. From the migration model

in Chapter IIT, it is expected that these people will move to nearby.
urbaﬁ areas where probability of employment is higher;

Expanded manufacturing in a county accounting for 100 jébs will
increase the number of low~income famiiies by about 36. Theoreticaliy,l
manufacturiﬁg locates in pockets of cheap ayailable 1abor.‘ As'such
the increase in low-income familieg is expected to come. from surroundihg
counties. The in-migration model adds_credeﬁce to this suspicion.'
In-migrants move to jobs and they move as short a distance as possible.
Unfortunately the migration data are not.disaggregated by income ér
other social characteristics. This shortcoming creatés,diffiéulty in
making statements about low-income families as a speéific class in the
migration stream. The impact of other significant variables can be

calculated and interpreted in the same manner.

Limitations of the Model
The accuracy of the income Qistribution estimators is decreased
because of the measurement errors incurred through the use of secondary
data. As in the‘migratign equétions, some variables are reflegtiﬁg-

more than the specific relationship which is intended. There is
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overlapping in the tradiftional Variableé, An example might be the
education and sex variables. With a minimum of measurement error,
this or other interrélationships do not cause serious statistical

problems ‘or severelf bias the estimators.

Impacts on the number of low~income families rgsulting from
changes in manufacturing emﬁldyment'aré estimated to be equal for all
types of manufacturing activities. Probably this is not the case.

The small fraction of the economic base‘involved in manufactﬁring in
the region forced the aggregatiop of manufacturing into a single vari-
able in order to raise fhe sector to a statistically measurable 1eve1;

Defining extensive land use in terms of farm size is not ideal.
The data on acreage was available, however, while capital-land-labor’
ratios were not readily accessible.

Care must be taken not to extrapolate beyond the range of those
variables with small statistical means such as manufacturing employ-
ment. Projections beyond the range of the data should be scrutinized
closely and the confidence interval éurrounding these projections

expanded.

Summary

The distribution of income in the Plains study.area.as measured by
the lower tail of the Lorenze Curve definitely is.related to the

economic base as well as several traditional yariables, such as age




22
ana sex, which relate to human capital investment.differences'and insti-~
tutional anomalies. The economic base in this area is predominantly
agricultural with little else iﬁ the waj of manufacturing or resource
exploitation activities. Thils presents difficulties in prgdicting
changes in the number of low-income families given an increase or
decrease of very great proportions in manufacturing or mininé employ-
ment. The problem is intrinsic in the'éample data- and canﬁot_bé

eradicated.




CHAPTER TII
MLGRATION MODELS

Two single équation regression hodels will bé used to.estimate
population chanées due to migration.in a local area (county): tl) a
"gross out-migration model and (2) a gross in-migration model. Both
equations are in double-~log and és such the coefficients are interpreted
as elasticities. This funétional form was chosen based 6n.§ priori
knowledge of other studies using similér.techniques [1,5]. 1/

It is assumed.in both models that participants are utility maxi-
mizers and they expect increased utility from migration. Utility funcj

tions are of the form U = f(XI,XA) where X, is the individual's income

I
and XA represents amenities (climate;’scenery, apd social ties are
examples) from which the individual wouid defive.utility. The secondary
data used in this étudy do not provide measurement of amenities, With
the possible exceptions of thé kinship and urbanization variables. .As
such, the equations are comprised mostly of variables which may affect
the income of a migrant. Two migration theories are combined to deter—
mine the sets of independent variables hypothesized to influence the
participants' utility from miération: (1) the classical labor mobility
theory [1] and (2) the human capital theory [7]. Thé classical labor

mobility theory asserts that workers migrate if the expected discounted

;/ The R2 on both equations is approxfmately\halVed when linear forms
‘are used. ‘
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present value of their long-run income stréam can be increased by such
action. Their income is assumed to Be functionally related to wages
and employmenf opportunities. As such both these coﬁsiderétions affect-

the utility of the migrant. By assumption:

U= f(XI,XA)
but
XI = f(Wt,J)
where: Wt = wage discountéd to present yalue, gnd.‘
J = employmenﬁ opportunities.
So

U= £(W,_,3,X,).

This theory further assumes that workers have identical preference func-
tions for all labor markets. If this assumption is relaxed the role of
amenities can be examined. A worker's non~market tastes and preference

then become part of his utility function:

XA = £(C,K,P, ...,'XAn)
where: C = climate;
K = 'presence of friends and relatives;
P = pollution; and
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XAn = other amenities.

So,
U= f(Wt,J,C,K,P, P XAn).

The human capital theory of migration states that a person's income is

directly-influenced'by~their investment: in education and training.

As such wage can bé expressed as a function of'tﬁese variables alsd.
Usiné this utility function and a priori knoﬁledée géfhered from

other studies, two migration models were specified and tested.

Qut-Migration Model

Description of Variabies

The aim of this model is to relate gross out—migratioﬁ movements
from the 17 Plains State Economic Areas (SEA'S) between 1965 and 1970
to factors affecting the migrant's utility. The sources and names of
the dependent and.independent variables are listed in Table YV,

The first variable listed, .number of out—migranfs (Mij)’ is the
dependent variable. Specifically it is the total number of péople five
vears of age and older who lived in aﬁ éEA in the stu&y.area in 1965 but
resided in any éne of the other 48'con?igu6ué étates or apothef SEA

in the region in 1970. 2/

2/ There are (17 x 48 = 816) possible oBservations on Mij' . Where Mij =
0, the observation is rejected (due to the log. transformation) leaving
the total number of observations equal to 762.
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AND OUT-MLGRATION MODELS.

LABEL, DESCRIPTION, AND SOURCE OF VARIABLES FOR GROSS IN-

Label and Description

"Source .

Dependent Variables:

M

ij

No. of out-migrants’

Mji No. of in-migrants

Independent Varigbles:

Income ‘& Employment:

E.

AW,
i

UE,
J

Median years education in a
Plains SEA, 1970

Median income of families and
unrelated individuals in a
Plains SEA, 1970

Unemployment expressed as a
percentage of the civilian
labor force in a Plains SEA,
1970

Absolute change in non-
agricultural employment in
a Plains SEA from 1964-1970

Average yearly non-farm wage
in a Plains SEA from 1964~
1970

Unemplojment'expressed as a
percentage of the civilian

.force in the 48 contiguous

states, 1970

Absolute. change‘in ﬁon—

.agricultural employment in 48

contiguous states from 1964~
1970

USDC, Bureau of the Census, U. S.
Census of Population, Migration

‘Between Staté Economic Areas, 1970.

USDC, Bureau of the.Ceﬁsué, U. S.
Census of Population, State
Economic¢ Areas, 1970.

USDC, Bureau of thé Census, County
Business Pattermns, 1964 &-1970.

USDC, - Bureau of.thé'Census,iﬁ.'S.

"CensuS'of'POPuIation,'Charadter- .

1970
USDL Bﬁreau of Labor Statistics,

"Egployment and Earnings, 1932
"i972 .
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Label and Description

Source.

AWj Average yearly non—farm wage
in the 48 contiguous states
from 1964-1970

Amenities:

U. Percent of population of 48
J contiguous states classified
as ‘urban 1970

K, DNo. of persons living in a
Plains SEA in 1970 who were
born in a different SEA

K, WNo. of persons living in one
of the 48 contiguous states
in 1970 who were borm in a
Plains SEA

Barriers to Migration:

Dij Distance between Plains SEA

and 48 contiguous states using

or state capitols as base points

Dji

Correction Factors:

Pi Population of a Plains SEA

USDL,-Bureau of Labor Statistics,

.Employment. and Earrnings, 1932-

1972

~ USDC, Bureau of the Census, U. S.

Census 'of Population, Character-—

‘istics of the Population, Part I,

1970 ‘
USDC, Bureau of the Census, U. S.

" Census of Population, State of

Birth, 1970

"

Rand McNally Road Atlas, 1970

USDC, Bureau of.the Census, U. S.-
Population, State Economic ‘Aréas,

1970 . '
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The independent yariables represeﬁf (1) employment opportunifies
and income expectationé in both the origin and the.destination, (2)
personal considerations (amenities) which do not directly influence the
migrant's wage or money iﬁcome, and (3) physicél férriers and costs of

movement.

Employment Opportunities and Income Expectations

According to the classical labor mobility theofy, people tend fo
migrate to gain higher wages aﬁd hence, greatgt incomes. As such, the
sending areas of low median faﬁily income (Ii) should have a larger
volume of out-migrants fhan areas of higher median family income (an
inverse relationship). Further, the states with'high non~farm Wagé
(AWj) could expect to receive a greater ﬁolume of migrants, i.e.; a
direct relationship. |

Migrants also consider job avallability and probability of employ-
ment in making their decision to, change locales. Following this idea,
it is hypothesized that migrants will 1ea§e areas where job opportuni-
ties are relatively fewer and will prefer destinations where employment
opportunities-are greater. Migrants will then-leave.areas of high
unemp loyment (UEi) and move.to areas where the unemployment rate-(UEj)
is lower and more jobs are available; The va:iéble measuring job avail—~
ability is the change in non-agricultural employment (AEj). Variables

AEj and UEi are expected to haye positiye signs on the regression -
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should be inversely

coefficients (a direct relationship) while UEj

related,

It is‘eipected that better educated persons will have a greater
prqpensity to migrate. They stand to gain more than peoﬁle with less
education because of the wider spectrum of‘job oppor;unitiés ayailable
to them and the potentially.higher Wagés, i.e., discountéd earnings

stream.

Amenities

The urbanization variable.(Uj) is entered to measure the preférence
of migrants from the predominantly rural Plains study area for u?ban-
destinations. 3/ A direct relationship is expected because urban areas
provide cultural, educational, and other amenities due to scale
ecoﬁomies in urban centers which are not‘availgble in rural areas.

A direct relationship between K, (the presence of friends and

J
relatives) and migration flows is hypothesized for two reasons: (1)

there would be a much larger flow of job information from these areas

back to the sending SEA's and (2) the presence of acquaintances with

3/ Alternatively this yariable's inclusion ' can be explained by grayi-
. tational migration models. Thesé models treat migration as a
‘statistical phenomenon based on probability distributions. . These
. models are discussed in depth by Walter Isard in Methods of
Regional Analysis: An Introduction to Regional :Scierce (Cambridge,
Mass,: MIT Press), pp. 493-566.  Petto. [1] discusses them in
summary form. = - : T o ,
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similar backgrounds to sponsor newcomers would tend to lessen the

difficulties of‘tfansition'to new surroundings.

Barriers to Migration .

Because moving costs increase with distance and because there will

be a greater probability .of intervening opportunities with greater

distance, it is hypothesized that the distance variable (Dij) will be

inversely related to migrationf.
The population variable (Pi) is entered to control for population

size differences between sending areas. More migrants would be expected

from areas with larger populations ceteris paribus.

Regression Results
The results of the out-migration reéression model are présented in
Table VI. The independent variables in the ‘equation are aésociated
with 80 percént of the variation .in the dependent variable. Seven of'

ten independent variables are significant at the 95 percent level and

.the signs of these coefficients are as hypothesized.

.Emplgyment Opportunities and Income Expectations

Two of the three variables which failed to be sigﬁificaﬁt'aré:
(1) average yearlf non—agricultural wage (AWjj in the receiving area
and (2) the income in the sending SEA,(Ii);.'The finding that workers

do,not consider wagés and income in an area és‘thespriﬁary.mqtiﬁating
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TABLE VI. RESULTS OF THE GROSS OUT-MIGRATION REGRESSION MODEL. 1/

Independent Regression Computed
Variables Mean Coefficient t—=yalue

Employment Opportunities
& Income Expectations:

Ei 11.90 1.580 3.102

Ii 6343.0 -.2617 -.8921%

UEi 4.60 <9129 7.161

UEj 4.50 .2034 1.470%

AEj 181000.0 +3335 10.42

ij 5980.0 -.1497 -.5862%
Amenities:

Uj 74.25 .3718 2.276

Kj 100800.0 .4940 19::92
Barriers to Migration:

Dij 1224.0 -.6303 -13.74

Pi 204300.0 el 27 24.85

Dependent Variable = Mij

Intercept = -6.263 R2 = ,7956 Syx = .3328 F-value = 292.7 N=762

*Not significant at the 95 percent level.

‘ 1/ The equation is in double-log form so the coefficients are inter-
‘ preted as elasticities.
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factors (the signs - are correct, but the confidence interyals are very
large) in their migration decision is not in accordance with the hypéth—
esils outlined in the preyious sec;ion. Howeyer, other researchers t12,
49] examining this same theory also have failed to produ;e statistical
results enabling thém to accept this hypothesis; Thié should not be
interpreted to mean that migrants.do not consider income as an important
determinant in their utility funcéion, but rather that other variables
also functionally related to income aré more'promiqént.

Job opﬁortunities were important in tbe migrant's decision. A
high unemploymeﬁt raté at the origin (UEi) led to .larger numbers of
out-migrants. Growth in employment opportunities at the destiﬁation,
measﬁred‘by the change in non—agricultural employment (AWj), directly
influenced migration flows. Migrants,.however, did not make the decision
to locate on the unemployment rate in a destinatiqn'area.(UEj). UEj is
the third statistically insignificant variable.

The education va&iable Wgs positiveiy significant as expected
indicating that those areas with higher'educational levels eiperienced

a larger volume of out-migration.

Amenities
The urbanization variable was significant and positive. WMigrants
from the rural Plains region tended to locate in urban-areas. This may

be hecause of the amenities mentioned preyiously or because information -
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is more readily ayallable about urban than rural destinations. Also,
migrants may anticipate greater job opportunities in ufban centers.
" Another possible explénatidn is the'gravitétiénal migration theory.
The presence qf friends and feiatiygs (K&) exertgd a strong
pos;tive iﬁflﬁence on migrationlflowslgs was anticipated. ‘Present migra-

tion streams tend to follow previously: established ﬁatterns.

Barriers to Migration

Distance (Dij) proved to be a significant barrier to migrationm.
The negative sign on the distance variable shows that nearby areas
tended to be recipients of out4migrants. Also,.the population control

variable (Pi) reacted as expected.

In-Migration Model

Description of Vafiables

The in—migfation model is férmulated to explain mofemehts_from the
48 contiguous states into a Plains s;udyzarea SEA from 1965-1970.
Again the sources and identitiés of the variables are listed in Table
V.

The second variable in Table V is the dependent yariable for the
equation. Specifically, it is the total number of people fiye years of ‘
age and older who lived in one of-the 48 contiguous states in 1965

but in 1970 resided in a Plains SEA.
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The theory justifying the.independent yariables in this nodel is
the same as for the‘out«migratioﬁ\equation except therelis ﬁo interest
in the economic conditions in the sending area. Ihisnﬁodel.is con-
cerned with the migrant's choice of locatiéns givén thaﬁ he has decided

to move. What factors make one Plains SEA preferable over another?

Employment Opportunities and Income Expectations

Tt is expected that migrants Will galn greater utility by moving
to SEA's which offer superior income opportunitieé and more abundant
employment opportﬁnifies. It is then hypothesized that volume of
infmigrants will vary dirgctly with‘thé non-agricultural wage (AWij
and migrants will tend to SEA's with a relative abuﬁdaﬁce of‘jobs as
measured by the change in non-agricultural employment (AEi).

Population (Pi) 4/ was entered to test the hypothesis that migrants
move to population centers because of expééted-broader job opportuni-

ties and higher wages, and, to some extent, amenities [14]7.

Amenities

The educational level (Ei)'in the respectivé réceiying areas is
entered as a surrogate variable to measure the relative social status
of an area. In-migrants are expected to prefer.more status to less

and so a direct relationship is anticipated..

4/ Inc1u31on of this variable can also be ratlonallzed by grav1tat10nal
migration theory.




35

Barriers to Migration

Distance (Dji)'should'pose a barrier to migration as.it did in
thé'out-migration model.
Finally, Uj

was entered to control the population at risk in the sending- areas.

» the percent of s%ate populations which are urban

Regression Results
The statistigal~results of the gross in-mig;atioh'model'afe'pre—
sented in Tabie,VII{ The independent variables aré aSsoéiated with
73 ﬁercent of fhe variation in gross in—-migration. Six of the seven
independent variables are significant at at least the 95 pércent level.

Alsd, all regression coefficients exhibit the expeéfed éigns.

Employment Opportunitieé and Income Expectations

.Avérgge non~agricultural wage (AWi), ﬁeasured directly, is not an
important consideration in this case (nqr wéé it significan; in tﬁe :
gross out—miérafibn model) .

Employment oppoftunities (AEi) are important in the migrant's
location decision. Again, the populagion variable (Pi) is élso entered
as a surrogate to reflect job opporfunities. It is significant and

positive as anticipated.
































































































































































