
What's Behind Patterns of State Job Growth? 

Which state characteristics contribute to employment 
gains? This analysis suggests that both foreign and domestic 
firms are influenced by basic business considerations such as 

labor and energy costs 

William J. Kahley 

The quickening movement of jobs and people 
in recent decades from the northeastern and 
north-central Frostbelt of the United States to 
warmer southern and western locations has 
stirred widespread debate over the causes and 
consequences of the shifts. Observers generally 
agree that locational disparities in costs and 
benefits account for differences in regional 
growth rates; they see the Sunbelt phenomenon 
as the result of several primary forces and many 
contributing ones that favor the South. The 
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precise way these forces are linked and the 
impact of the various determinants remains 
uncertain, though, because of several concep-
tual and practical difficulties in disentangling 
their separate effects. Understanding these 
determinants and how they influence a family's 
or firm's choice about location is important in 
two ways: first, as a theoretical investigation, it 
contributes to our knowledge about economic 
decisionmaking; and second, at a more practi-
cal level, this understanding can inform eco-
nomic development planning. Gaining further 
insight into what lures people and business can 
help communities take action to enhance their 
attractiveness. 

Recently, media and scholarly attention has 
turned to the issue of why foreign investors 
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have favored certain U.S. locations over others. 
The South and West appear to have been 
particularly successful at enticing domestic 
and foreign capital, according to available data, 
although some evidence suggests that the 
Northeast has been staging a relatively strong 
rebound in this period of economic expansion. 
It may not be obvious why a state or area would 
want to attract foreign investment and analysts 
concerned with the impact of this type of 
investment have debated its desirability.1 This 
article will not argue that point but simply 
assume foreign direct investment (FDI) benefits 
a local economy because it helps to create 
jobs. 

Explaining a foreign investor's choice appears 
even more difficult than explaining shifts within 
the United States, perhaps because the often 
subjective decisionmaking process involves 
assigning weights to influences that vary in 
importance with the investor's nationality, cor-
porate culture, experience, and concerns. More-
over, some evidence suggests that site selection 
criteria and foreigners' investment strategies 
can shift dramatically over time. David McClain 
has even argued that, "the multinational char-
acter of firms can emerge from many different 
sets of circumstances that may have little else 
in common," so that "approaching an analysis 

of their behavior by exercises in pure theory or 
econometrics may not be a promising research 
strategy."2 

Theoretical complexities and measurement 
difficulties notwithstanding, this article will 
present an analysis of the differences in factors 
that determine both overall and foreign affiliate 
employment shifts. The results of our analysis 
suggest that basic business considerations, such 
as the varying costs of producing goods and 
moving them to markets, as well as business 
environment and lifestyle conditions, explain 
significant variations in job growth from state to 
state due to foreign and domestic investment 
activity. Moreover, theoretical economic argu-
ments appear to explain foreign investors' 
decisionmaking better than they explain inter-
nal job shifts. This rather interesting result will 
be discussed in some detail later in this article. 

Theoretical Model 
Industrial location theory traditionally has 

been concerned with the optimal siting of a 
plant, often with respect to transportation con-
siderations, based on regional differences in 
potential profitability. Profit potential is deter-
mined by variations in supply and demand 
factors among regions. Costs of production, 
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based on supplies of labor, capital, land, and 
other materials, can vary from place to place 
due to differences in the relative endowments 
of these resources. These price differences 
mean that production costs and hence profit-
ability will diverge among regions. Japanese 
and domestic auto makers, for example, are 
said to have located in Tennessee largely be-
cause of the relatively lower labor and trans-
portation costs. The latter are attributable to 

In a dynamic economy, 
revenues and costs change as 
resources are discovered or 
depletedI as new technologies 
are introduced or as consumers' 
preferences develop. 

the state's central location vis-a-vis parts sup-
pliers and the availability of favorable interstate 
highway arteries. The location of foreign chemi-
cal manufacturers in Louisiana where abundant 
energy supplies and excellent port facilities 
create a lower cost environment for these 
producers, represents comparative regional 
advantage due to supply conditions. Revenue 
projections, which reflect demand, will also 
differ among areas depending on the size of 
the potential local market When these projec-
tions are combined with estimates of local 
production costs, a projection of profitability 
results. Realistically, however, firms first survey 
markets broadly across regions or states and 
then select a specific site that will maximize 
profits. The research reported here, however, 
does not deal with specific decisions about 
plant sites but with how location choices by 
broadly defined industries affect state employ-
ment3 The analysis and results should, however, 
be consistent with individual firm or plant 
locations. 

In a dynamic economy, revenues and costs 
change as resources are discovered or depleted, 
as new technologies are introduced or as con-
sumers' preferences develop. Within a country, 
these revenue and cost changes will cause the 
regional location of economic activity to shift 

These regional shifts over time can be viewed 
as the cumulative result of decisions by pro-
ducers to expand or contract local area pro-
duction in response to existing or emerging 
differences in profitability. A major historical 
shift in the post-World War II period benefited 
the southeastern states through the "migration" 
of textile and apparel firms to the region from 
New England. This movement was sparked 
mainly by the lower cost and abundant supply 
of labor in the Southeast 

Relative rates of employment growth among 
states or regions, then, can be traced to the 
producers' response to both existing differ-
ences and changes in comparative advantage.4 

Varying wage rates across regions, for example, 
would constitute an existing disparity in profit-
ability among areas, while unequal changes in 
wage rates would cause comparative advantage 
to shift In either instance, a firm might be 
motivated to choose a new location.5 

The Shift-Share Technique 
The shift-share technique, originated by 

Daniel Creamer (1942), is used to isolate and 
identify precisely the sources of local employ-
ment change vis-a-vis relative changes nation-
ally (see Box). For each area shift-share separates 
actual employment change over a period of 
time into three components, measuring how 
each affects overall local employment fluctua-
tion. The first factor is the reference area com-
ponent which measures local employment 
change that would have occurred had the local 
area gained its proportionate share of overall 
national economic growth. The second factor, 
the industrial mix component considers a 
local area's distribution of fast- or slow-growing 
industries relative to the national industrial 
growth mixture. The remaining element called 
the local share effect accounts for changes in a 
locality's competitive position in a particular 
industry. A positive number for the local share 
effect means an area's comparative advantage 
in that industry has improved in relation to 
other areas. If Florida's services sector employ-
ment growth, for instance, exceeds that of the 
nation as a whole for a given period, then 
Florida will have a positive local share effect for 
that period, because it has improved compared 
with other regions in providing employment in 
that sector. In this instance, the above-average 
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Box 

Mathematical Statement of 
Shift-Share Components 

growth may be the result of a favorable weather 
climate that attracts retirees and tourists who 
spend large fractions of their incomes on ser-
vices. 

Following John R. Gordon and others (1980), the 
shift-share components can be stated mathemati-
cally for industry i in region j as follows: 
where, 

E = employment 

R = reference area effect 

M = industrial mix effect 

L = local share effect 
E t = total employment in the reference area 

(such as the United States as a whole) 
during the terminal period, 

E q 0 = total employment in the reference area 
during the base period, 

Ejj = employment in industry i in area j (such as 
a particular state) during the terminal 
period, 

Em = employment in industry i in area j during 
the base period, 

e|q = employment in industry i in the reference 
area during the terminal period, and 

e£> = employment in industry i in the reference 
area during the base period 

(1) A Ejj = (Ejj - eJj) = R + M + L 

(2) R = 

(3) M 

(4) L = 
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Application of the Analysis 
Using the general shift-share framework to 

explain specific divergence in state employ 
ment due to comparative advantage factors 
requires two empirical procedures. First shift-
share analysis measures the components of the 
total change in state employment described 
above. The positive or negative amount of 
employment that is due to a state's comparative 
advantage position (that is, the amount of U 
see Mathematical Statement of Shift-Share 
Components) is calculated at this stage of the 
analysis. The question is what determines em-
ployment change due to comparative advan-
tage? This employment figure, the amount of L 
is used as the dependent variable in a regression 
model that includes comparative advantage 
factors as independent variables expected to 
explain the employment change.6 

The dependent variables in this study refer 
to (1) manufacturing, non manufacturing, and 
total employment change in multi-establish-
ment foreign-owned firms between 1975 and 
1982, and (2) manufacturing, non manufactur-
ing, and total employment change in all U.S. 
establishments in those same years.7 The years 
1975 and 1982 were chosen because they 
represent comparable positions in the business 
cycle, and 1982 is the most recent year for 
which relevant data are available. Table 1 
shows the original employment data and calcu-
lated local share effects. States are ranked in 
the table according to how much comparative 
advantage contributed to employment growth 
between 1975 and 1982. 

Table 1 and the accompanying maps confirm 
the accuracy of media news headlines that for 
years have trumpeted the shift of job and 
population growth toward the Sunbelt and 
away from Frostbelt states. Even a cursory 
glance at the table shows the relative gains to 
warm-weather southern and western states 
and losses to colder states, particularly in the 
industrial heartland. This shift is reflected in 
employment growth attributed to both for-
eign-owned and U.S. firms. A close statistical 
association or movement between the two 
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Table 1 
Comparative Advantage Employment 

Part 1. Total Establishment (Domestic and Affiliate) Employment 
(Thousands) 

Local Share Effect Total, Manufacturing, and Nonmanufacturing 

State Total M F G N O N M F G Total 
1975 
M F G N O N M F G Total 

1982 
M F G N O N M F G 

Texas 1161.8 263.7 858.3 4367.8 790.3 3577.5 6332.4 1105.0 5227.4 
California 695.1 286.5 364.4 7748.0 1570.3 6177.7 9867.2 1958.2 7909.0 
Florida 505.0 119.3 332.5 2797.3 329.5 2467.8 3816.4 470.1 3346.3 
Louisiana 210.3 19.0 174.8 1198.3 161.5 1016.8 1628.8 212.2 1416.6 
Colorado 209.5 45.5 149.8 932.3 132.0 800.3 1313.2 186.0 1127.2 
Oklahoma 204.5 34.9 160.0 875.6 147.9 727.7 1241.0 192.3 1048.7 
Arizona 182.2 52.3 118.1 723.6 97.8 625.8 1038.8 156.4 882.4 
Georgia 165.1 60.6 105.7 1705.8 416.0 1289.8 2184.4 503.5 1680.9 
Washington 150.3 36.3 106.8 1197.4 240.2 957.2 1567.8 292.0 1275.8 
Nevada 105.7 6.7 91.4 252.0 11.9 240.1 404.0 19.4 384.6 
Virginia 71.6 18.9 43.9 1726.2 356.2 1370.0 2115.1 398.1 1717.0 
New Hampshire 58.7 26.3 34.9 277.3 82.1 195.2 387.0 113.7 273.3 
Wyoming 53.5 1.1 48.4 134.9 7.2 127.7 213.2 8.8 204.4 
New Mexico 47.1 5.2 32.7 358.0 26.7 331.3 470.9 33.6 437.3 
South Carolina 46.9 30.7 30.6 947.3 318.2 629.1 1168.3 369.4 798.9 
Utah 36.7 15.4 15.4 440.0 67.4 372.6 557.6 87.2 470.4 
Mississippi 19.6 3.8 20.9 657.4 190.2 467.2 797.8 206.3 591.5 
North Dakota 18.9 -1.4 15.6 190.8 15.3 175.5 244.8 14.9 229.9 
Vermont 15.6 7.6 8.2 156.9 39.1 117.8 201.3 49.2 152.1 
Alaska 14.3 1.7 8.3 143.1 7.0 136.1 183.7 9.2 174.5 
North Carolina 14.1 25.3 27.1 1968.4 714.5 1253.9 2344.3 785.9 1558.4 
Kansas 4.6 5.4 -4.9 783.8 161.2 622.6 932.5 177.0 755.5 
Idaho 3.2 -0.6 1.1 257.2 44.1 213.1 307.7 46.3 261.4 
Hawaii 2.4 -2.4 -4.4 339.0 22.7 316.3 403.7 21.8 381.9 
Minnesota 0.6 20.5 -25.3 1434.4 309.1 1125.3 1698.6 349.6 1349.0 
Oregon 0.2 -0.5 -2.8 808.1 170.8 637.3 956.8 181.3 775.5 
Arkansas 0.0 18.4 -14.8 607.2 167.7 439.5 718.8 196.9 521.9 
Montana -5.8 -3.3 -7.9 229.6 20.5 209.1 266.0 18.5 247.5 
Maine -7.9 9.0 -15.4 343.5 91.8 251.7 398.7 106.7 292.0 
Maryland -9.9 -30.3 4.2 1407.3 232.6 1174.7 1656.1 217.3 1438.8 
Alabama -10.9 15.5 -20.4 1119.6 305.7 813.9 1314.5 340.9 973.6 
Delaware -11.0 -1.0 -8.1 225.8 66.4 159.4 256.3 69.7 186.6 
South Dakota -12.6 5.0 -22.2 202.0 19.0 183.0 226.5 25.2 201.3 
Rhode Island -13.7 4.2 -13.8 338.3 106.7 231.6 386.8 117.8 269.0 
Connecticut -17.0 4.1 -4.2 1211.5 396.9 814.6 1417.2 426.6 990.6 
Nebraska -42.2 -0.7 -48.5 545.3 85.5 459.8 603.3 90.3 513.0 
Tennessee -42.6 5.2 -33.5 1470.2 443.0 1027.2 1697.8 476.8 1221.0 
West Virginia -48.8 -26.8 -23.8 558.1 121.5 436.6 611.9 102.5 509.4 
Kentucky -62.2 -16.4 -45.0 1027.9 251.2 776.7 1154.6 251.0 903.6 
Wisconsin -74.0 -25.6 -31.2 1631.2 499.3 1131.9 1857.0 505.9 1351.1 
Missouri -95.9 -0.5 -97.7 1694.0 389.5 1304.5 1909.5 414.1 1495.4 
Massachusetts -97.7 20.3 -110.8 2292.6 590.8 1698.8 2616.3 652.4 1963.9 
New Jersey -106.1 -53.1 -36.1 2655.3 743.0 1912.3 3037.2 737.9 2299.3 
Iowa -122.1 -35.3 -87.3 973.0 230.1 742.9 1029.7 209.7 820.0 
Indiana -227.6 -78.2 -120.4 1898.1 638.5 1259.6 2019.4 601.5 1417.9 
Michigan -427.0 -101.3 -293.2 3067.7 940.8 2126.9 3204.5 900.2 2304.3 
Ohio -554.1 -203.1 -302.6 3956.1 1254.6 2701.5 4129.1 1132.5 2996.6 
Pennsylvania -589.0 -212.4 -330.8 4365.9 1336.6 3029.3 4579.3 1210.5 3368.8 
Illinois -594.4 -250.4 -315.9 4392.2 1229.0 3163.2 4605.1 1057.9 3547.2 
New York -824.9 -124.8 -732.2 6777.0 1415.7 5361.3 7197.7 1382.3 5815.4 

United States — — — 75410.3 18026.6 57381.7 89270.6 19192.5 70078.1 

Source: Bureau of the Census, County Business Patterns, 1975 and 1982. 
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Table 1 (continued) 
Comparative Advantage Employment 

Part 2. Foreign-Owned Multi-Establishment Employment 
Local Share Effect Total, Manufacturing, and Nonmanufacturing 

State Total M F G N O N M F G Total 

1975 

M F G N O N M F G Total 

1982 

M F G N O N M F G 

Texas 51897 7901 43438 39788 20024 19764 172606 62046 110560 
California 26278 17329 -1551 80319 26881 53438 269950 90016 179934 
Florida 20065 8308 10014 17046 6407 10639 71779 25633 46146 
Georgia 19276 -1325 21743 17757 10947 6810 73147 28276 44871 
Tennessee 17260 7236 13207 12354 11066 1288 54740 37159 17581 
South Carolina 16457 6898 14278 15314 14835 479 62917 47012 15905 
North Carolina 13002 -5767 24297 25184 21172 4012 89405 51482 37922 
Arizona 12060 812 10343 5366 1502 3864 28339 4873 23466 
Oklahoma 11883 4251 7570 5101 2582 2519 27358 11233 16125 
Maine 11172 6576 4999 1920 1588 332 16997 10870 6127 
Utah 10902 7514 3104 1542 397 1145 15580 8587 6993 
Virginia 8916 -617 11474 14530 10443 4087 52997 27621 25354 
Missouri 8587 3427 4970 10819 5390 5429 41410 18002 23408 
Washington 6769 747 6135 6155 3386 2769 25442 9903 15539 
Minnesota 6112 11097 -6979 8671 1660 7011 32418 15586 16832 
Louisiana 5462 -2683 7526 13794 6327 7467 47310 14425 32885 
Rhode Island 5367 4710 981 1609 1310 299 10248 8252 1996 
Kansas 3450 -152 4121 3327 2492 835 13543 6586 6957 
Mississippi 3160 449 3179 2575 2024 551 10972 5922 5050 
New Mexico 3088 — — 1050 D D 6273 1007 5266 
Colorado 2483 -3538 5897 6953 3461 3492 23577 5821 17756 
Nevada 2324 731 1413 891 207 684 5027 1291 3736 
Alaska 1475 -904 2413 1618 895 723 6384 1516 4868 
Wyoming 958 — — 800 D D 3385 617 2768 
Oregon 953 1343 -765 3532 1309 2223 11668 4883 6785 
Alabama 406 -683 2806 6833 6057 776 21136 15695 5441 
South Dakota 232 — — 442 391 51 1573 D D 
West Virginia — — 12358 6896 4842 2054 D D 19334 
Delaware — — 3781 3474 2860 614 D D 5866 
North Dakota -432 — — 544 D D 1218 D D 
Montana -546 280 -1043 814 112 702 1924 583 1341 
Nebraska -705 -511 -202 2009 1039 970 5390 2298 3092 
Iowa -855 -1846 1677 6007 4137 1870 17369 9341 8028 
Vermont -915 796 -2060 1763 418 1345 4434 1926 2508 
Idaho -1375 -1810 722 1403 1150 253 2881 1300 1581 
New Hampshire -4008 -3841 591 5413 3928 1485 12414 6780 5634 
Indiana -7374 -3845 -1203 15959 11715 4244 41043 27833 13210 
Maryland -7471 -4694 -1734 15263 9497 5766 38834 20986 17848 
Hawaii -7537 -894 -8832 7111 560 6551 14036 620 13416 
Massachusetts -10661 1173 -11893 22937 11924 11013 58925 33416 25509 
Arkansas -10805 -11014 2489 8139 7556 583 13887 9418 4469 
Connecticut -13801 -536 -13869 16334 7680 8654 35753 20231 15522 
Kentucky -17844 -18765 4354 12893 11709 1184 21271 12896 8375 
Michigan -18852 -10300 -6220 26091 17030 9061 60303 35750 24553 
Wisconsin -19134 10693 -32509 24200 8796 15404 54284 34478 19806 
Illinois -21586 -5390 -18864 49116 21859 27257 127423 53717 73706 
Pennsylvania -27015 -5896 -18686 47312 28284 19028 116521 70585 45936 
Ohio -27357 -4867 -20976 42094 24226 17868 100348 60641 39707 
New Jersey -53941 -35698 -12780 60303 39463 20840 129007 71011 57996 
New York -55970 -2243 -70670 96939 26274 70665 238124 68803 169321 

United States — — — 783619 410255 373364 2377350 1109339 1268011 

D = Data Withheld 
Source : Bureau of the Census, Selected Characteristics of Foreign-Owned Firms, Series FOF, Nos. 1 and 6 ,1975 and 1982. 
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Gains in Employment Due to Comparative Advantage 
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Gains in Employment Due to Comparative Advantage 
Part 2. Foreign-Owned Multi-Establishment Employment 
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sets of employment gains suggests that foreign 
and domestic firms are influenced by similar 
locational decisionmaking.8 

Numerous elements can be considered for 
inclusion as independent variables to explain 
state employment changes in a multiple re-
gression statistical model. Indeed, factors in-
cluded in analysts' checklists used to evaluate 
potential sites for plant locations occasionally 
number over 100.9 Of course, many factors 
that pertain to a particular investor concern may 
be grouped together—for example, nu-
merous attributes are associated with the work 
force (such as cost availability, suitability, and 
productivity) or with a state's fiscal climate 
(such as its tax revenue structure and spending 
patterns). The multitude of potentially relevant 
factors suggests that empirical research in this 
area involves a degree of experimentation, 
particularly since direct measures of some 
theoretically "correct" variables, such as labor 
and transportation costs, are unavailable In 
addition, it is difficult to interpret certain "proxy" 

Factors included in analysts' 
checklists used to evaluate 
potential sites for plant locations 
occasionally number over 100. 

measures unambiguously. This fact limits their 
statistical usefulness as well. For example, the 
level of state taxes is a factor used in almost all 
locational preference studies, yet its influence 
can be interpreted at least two ways. Negatively, 
high taxes may reflect a high cost burden; in a 
positive vein, they also may represent a high 
level of available public services, such as good 
schools and transportation systems. 

After some experimentation that eliminated 
ambiguities of this sort, a group of useful 
variables emerged. Table 2 defines these vari-
ables and summarizes their expected influence 
These factors are generally considered to be 
among the most basic determinants of the 
locational decision. Variables dealing with sup-
ply include characteristics of a state's work 
force, fuel cost, and waterborne transportation 
activity. An agglomeration variable (which ac-
counts for a larger mass of an industry, sector or 

Table 2 
Estimated Model* 

Dependent Variables 
Six equations are estimated that partially explain the 
amounts of manufacturing nonmanufacturing, and 
total comparative advantage employment for foreign-
owned firms and for all U.S. firms. The form of the 
dependent variables is the ratio of the local share 
effect columns in Table 1 to the national employment 
changes that occurred in the 1975 to 1982 period. 

(The underlying employment information refers to 
first quarter levels in 1975 and 1982 and is from the 
following U.S Department of Commerce publications; 
Bureau of the Census, County Business Patterns and 
Selected Characteristics of Foreign-Owned U.S Firms) 

Independent Variables 
Table 3 reports results for the following variables, 
chosen from a larger set of possible factors after 
some experimentation: 

LABOR 
Skilled Workers - ratio of state population over 25 
years of age with a high school education to the 
comparable U.S figure. Represents the state's share 
of the U.S trainable work force, with the impact of the 
variable dependent upon the needs of firms for either 
"skilled" or "nonskilled" labor. ("Bureau of the Census, 
Statistical Abstract of the U.S) 
Union Membership - ratio of percent unionization in 
a state to the percent in the United States Repre-
sents the relative proportion of unionization in the 
state. Since it implies other possible labor considera-
tions such as wage rates and labor relations, it is likely 
to be a negative influence on investors—that is, the 
relationship should be inverse and the sign negative 
(Leo Troy, Union Sourcebook) 

ENERGY 
Fuel Cost-ratio of state's average fuel cost per 
1,000 Kilowatt-hour equivalent to the comparable 
U.S average fuel cost Represents an often important 
production cost factor and therefore should have a 
negative influence on investors (Bureau of the Census 
Annual Survey of Manufacturers.) 

aggregate of industries, or for the proximity of 
firms), measured by a state's share of U.S. 
employment in 1975, is also included, as are 
variables dealing with market size, climate (an 
amenity variable), and a state's promotional or 
marketing effort Most of the estimated coeffi-
cients for this model, as discussed below, are 
stable, have the anticipated signs, and are 
generally significant The model is stable in that 
coefficients have the same signs and similar 
values over multiple applications, and these 
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Climate-ratio of a state's normal seasonal heating 
plus cooling days to the comparable national norm. 
Represents the severity of a state's climate and is 
expected to be a negative amenity influence on 
investors (U.S. National Oceanic and Atmospheric 
Administration, Climate of States.) 

INFRASTRUCTURE 
Trade Volume-ratio of state's waterborne trade to 
total U.S waterborne trade Represents state's exper-
ience in, and infrastructure for, international trade 
and should positively influence investment (Bureau 
of the Census, U.S. Waterborne Exports and General 
Imports, FT985.) 
State Development Effort- ratio of the number of 
state economic development organizations to the 
U.S. total. Represents the state's desire and effort to 
attract investment implying a possibly more favorable 
investment environment; it is therefore expected to 
be a positive influence on investors. (Conway Data 
Inc, Industrial Development and Site Selection Hand-
book.) 

CENTRALIZATION PREFERENCE 
1975 Employment Share- state's share of U.S total 
or affiliate employment Represents the relative con-
centration of employment in a state, where large 
shares are generally found in the most industrialized 
states (for example, the Northeast and Midwest). The 
impact of this factor depends on whether an investor 
seeks the benefits of agglomeration or the benefits of 
decentralization. Foreign investors may be positively 
influenced by a larger mass of an industry, sector or 
aggregate of industries or by proximity of firms; they 
may also be repelled by mounting congestion with 
increase in size (Bureau of the Census Selected 
Characteristics of Foreign-Owned U.S Firms.) 

MARKET 
Personal Income - ratio of a state's total personal 
income to the U.S total. Represents the size of the 
consumer market of the state and is expected to be a 
positive influence on investors (Bureau of the Census 
Statistical Abstract of the U.S.) 

^Sources for data are in parentheses 

directions of influence are generally as expected. 
Moreover, the explanatory variables "belong" 
in the model based on their statistical contribu-
tion to predicting values of the employment 
series. 

Discussion of Model and Results 
As a practical matter, the equations estimated 

and shown in Table 3 focus on the notion that 

locational disequilibrium characterized the 
employment situation in 1975. That is, both 
foreign and domestic firms were in the process 
of adjusting to differences in levels of profitabil-
ity associated with the various states in 1975. 
This is a reasonable scenario given the high 
national unemployment rate during 1975 and 
the period just before, a rate that roughly 
doubled from late 1973 to mid-1975, rising 
from 4.6 percent to 9 percent Economists 
often argue that structural changes accelerate 
from economic recession to recovery. It also 
seems reasonable to trace employment change 
between 1975 and 1982 to differences in the 
levels of profit-determining variables in 1975, 
especially those affected by the dramatic jump 
in energy cost between 1973 and 1975, to 
which firms then adjusted over the next several 
years. 

This line of reasoning is supported by the 
results of preliminary equation estimations in 
which regression coefficients on the variables 
expressed as changes in levels were not signifi-

Both foreign and domestic 
firms were in the process of 

adjusting to differences in levels 
of profitability associated with the 

various states in 1975. 

cant If the location decisions made in the 1975 
to 1982 period represented movements from 
one equilibrium to another, employment 
changes would have been statistically related 
to changes in the profit-determining variables 
over the period, not their levels in 1975. Con-
cretely, this means that firms responded, for 
example, primarily to differences in the extent 
of unionization in 1975, rather than to changes 
in the extent of unionization over the 1975 to 
1982 period. Empirically, a better story is told 
when the determinants refer to levels in one 
state relative to others in 1975; that is, when 
the changes in variables were included in an 
equation with the variables in levels form, the 
explanatory power of the model was not im-
proved or it was diminished. Usingthese variable 
changes also created statistical problems; esti-
mation of equations with variables expressed 
both in level changes and relatives presented 
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the statistical problem known as multicolli-
nearity. This phenomenon occurs when ex-
planatory variables are so interrelated that it 
becomes difficult to disentangle their separate 
influences and obtain reliable estimates of 
their relative effects. 

The specific model results for all foreign-
owned U.S. firms is shown in equation 1 of 
Table 3. As expected, a state's comparative 
advantage employment gain or loss relative to 
U.S. job growth in the 1975 to 1982 period is 
inversely related to its relative cost of energy, 
average number of heating and cooling days, and 
union membership. State employment gains are 
positively associated with the levels of interna-
tional trade shipments, with personal income, 
and with the number of economic development 
agencies, as expected. 

The negative regression coefficient on the 
1975 employment share variable suggests that 
foreigners are attracted more by decentraliza-
tion benefits, such as less local competition, 
than by the benefits of agglomeration, such as 
locating in the proximity of existing businesses. 
Also, the negative influence of the education 
variable suggests that investors may actually be 
more attracted by an unskilled work force than 
by a skilled one (If states' shares of the U.S. 
population lacking a high school education is 
used as an independent variable, resuJts indi-
cate that firms are attracted by the unskilled 
worker pool.) This implies that firms, both 
domestic and foreign, are basing a portion of 
their site-selection decision on the availability 
of unskilled, and possibly low-wage, workers.10 

Taken together, these eight variables explain 
just over two-thirds of the variation in affiliate 
employment growth among states (R2 = .69, 
see Table 3). These results are very good in 
explaining the pattern of employment change, 
given the length of time under consideration 
and the 1979 to 1980 energy price shock. 

In analyzing employment gains traceable to 
foreign-owned manufacturing versus nonman-
ufacturing industries, one might expect to find 
variables that operated positively in one sector 
but negatively in the other. This was not the 
case. However, at least one variable had an 
impact on nonmanufacturing but not on manu-
facturing: adverse climate seems to repel non-
manufacturing affiliates while not having a 
statistically discernible effect on manufacturing 
affiliates, perhaps because nonmanufacturing 
firms are more footloose. An amenity factor 

such as climate thus is likely to take on greater 
importance than it does for manufacturing (see 
note 4). Manufacturing and nonmanufacturing 
sectors also may not attach equal collective 
importance to the factors. Generally, the sec-
toral equations—2 and 3—are less robust than 
equation 1 in terms of both the equations' 
overall explanatory power and the degree of 
statistical significance of individual regression 
coefficients. 

State employment gains are 
positively associated with the 
levels of international trade 
shipments, with personal income, 
and with the number of economic 
development agencies. 

Equations 4 through 6 show the model results 
for total (foreign plus domestic) employment 
changes due to comparative advantage and for 
overall manufacturing and nonmanufacturing 
employment change Generally, the results are 
similar to those for foreign-owned employ-
ment change. However, as shown by the values 
for the coefficient of determination (R2), the 
equation pertaining only to all foreign-owned 
firms (equation 1) provides a much better fit 
than the same equation estimated for foreign 
plus domestic employment (equation 4). This 
suggests that foreigners are more sensitive to 
the economic variables included in the equa-
tions. 

It is reasonable to expect foreigners to be 
more sensitive to these factors? The tentative 
answer is yes. This response is based on differ-
ences in the nature of the employment growth 
processes of foreign-owned and domestically 
owned firms. Foreign firms new to the United 
States must choose a location, while many 
domestic firms are bound by inertia or other 
factors to their state of residence. As a conse-
quence, the growth of foreign-owned firms 
may be explained better by these basic eco-
nomic variables than a state's share of overall 
employment growth due to comparative advan-
tage. (This will be the case for both overall 
employment change and employment change 
due to comparative advantage since they are 
positively correlated.) 
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Table 3 
Estimated Equations1 

Affiliate Domestic and Affiliate 

Total MFG NONMFG Total MFG NONMFG 
Variable (1) (2) (3) (4) (5) (6) 

Skilled Workers 
-0.6449 

(-2.12)* 

-0.5598 

(-1.21) 

-0.3326 

(-0.61) 

-1.551 

(-1.85)** 

-6.376 

(-2.08)* 

-0.9112 

(-1.45) 

Fuel Cost 
-0.0043 

(-1.54)** 

-0.0005 

(-0.13) 

-0.0065 

(-1.3)** 

-0.0146 

(-1.94)* 

-0.0323 

(-1.18) 

-0.0119 

(-2.12)* 

Climate 
-0.0075 

(-1.6)** 

0.0081 

(1-14) 

-0.0264 

(-3.12)* 

-0.0223 

(-1.7)* 

-0.0848 

(-1.77)* 

-0.0160 

(-1.63)** 

Union Membership 
-0.0125 

(-3.97)* 

-0.0067 

(-1.41)** 

-0.0145 

(-2.55)* 

-0.0178 

(-2.02)* 

-0.0709 

(-2.2)* 

-0.0123 

(-1.86)* 

Trade Volume 
0.0553 

(1.61)** 

0.0396 

(0.76) 

0.0497 

(0.81) 

0.1831 

(1.91)* 

0.4062 

(1-16) 

0.1453 

(2.02)* 

State Development Effort 
0.1650 

(1.95)* 

0.1225 

(0.96) 

0.2419 

(1.59)** 

0.2285 

(0.98) 

-0.0145 

(-0.02) 

0.2678 

(1.52)** 

1975 Employment Share2 
-0.0081 

(-6.83)* 

-0.0085 

(-4.76)* 

-0.0069 

(-3.24)* : — — 

Personal Income 
1.307 

(4.24)* 

1.446 

(3.09)* 

0.6132 

(1.1) 

1.120 

(1.54)** 

5.655 

(2.13)* 

0.5201 

(0.96) 

Constant 
0.0224 

(3.75)* 

-0.0057 

(-0.63) 

0.0500 

(4.66)* 

0.0555 

(3.42)* 

0.1972 

(3.33)* 

0.0399 

(3.29)* 

R 2 

P 
N (Number of Observations) 

0.69 
13.96 
(48) 

0.30 
3.48 
(48) 

0.59 
9.32 
(48) 

0.34 
4.39 
(46) 

0.27 
3.47 
(42) 

0.35 
4.65 
(44) 

'Regression coefficients are shown for each variable, with t-statistics in parentheses. Those t-values that are significant at the 
.05 level by the appropriate one- or two-tail test are indicated with an asterisk (*), while those significant at the .1 level are 
indicated by a double asterisk (**). Observations are for all continental states, except those states for which data were 
suppressed. 

2The domestic and affiliate figures for this variable were not entered by the S P S S / P C regression procedure used to estimate 
this equation because of the degree of its collinearity with other independent variables 

3 F values for all equations are significant at the .99 level 

Sources for the data used in this table are listed in Table 2. 
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Foreign and domestically-owned firms may 
also respond differently in terms of direction or 
magnitude to individual factors that determine 
firm location. Comparing the two sets of three 
equations suggests that both foreign and do-
mestic producers respond in the same direction 
to variables included in the model, though 
their degree of response to some variables 
differs. One example is the impact of a change 
in a state's share of the nation's pool of high 
school graduates. This ratio is calculated to be 
more than twice as great for the universe of 
U.S. firms as for foreign-owned firms, as shown 

Foreign and domestic investors 
alike seem to respond to 
differences in potential profitability 
levels as reflected by differences 
among states in comparative 
advantage positions. 

by differences in the magnitude of this vari-
able's regression coefficients, which also are 
sensitivity estimates.11 

In a few cases the related statistical results 
are somewhat disquieting. For example, the 
regression coefficients for fuel costs are more 
robust for nonmanufacturing than manufactur-
ing, an unexpected result (Lower t-values in-
dicate lesser degrees of confidence that the 
coefficients are significantly different than zero.) 
This finding, which is difficult to explain, some-
what undermines our confidence in the overall 
model. So do a few of the findings from similar 
comparisons in the magnitudes of the regression 
coefficients, which represent the degree of 
influence exerted by the individual factors. 
Fuel cost and union membership have a greater 
impact in the nonmanufacturing equations than 
in those for manufacturing, raising suspicion 
concerning the model specification. All in all, 
though, the sensitivities to the variables are 
relatively close for the model reported in Table 
3. 

One method for testing directly whether 
foreign and domestic investors' preferences 
differ is to create a new dependent variable, 
the ratio of affiliate and total employment 
gains. This variable is then regressed on the 

determinants of location listed in Table 2. 
Using this procedure and estimating the model 
shown in Table 3 yielded an equation in which 
none of the explanatory variables generated 
significant regression coefficients. Moreover, 
the percentage of variation explained (R2) was 
.1 and the 3.7 F value indicated that the equation's 
explanatory power was statistically insignificant 
W e concluded that there are no significant 
differences in either direction or magnitude for 
the factors tested in this model. In fact using 
the regression procedure for stepwise selection 
of independent variables (adding variables 
one at a time to ascertain their marginal contri-
bution in explaining the dependent variable), 
all of a large group of potential explanatory 
variables (including some variables in addition 
to those already discussed) failed to meet 
entry requirements up to the 25 percent level 
of significance12 

Comparison With Other Researchers' 
Findings 

Numerous studies have looked into foreign 
and domestic investors' reasons for locating in 
particular states separately, but most of these 
have been investor surveys. Typically, results 
echo this report by Frank L Dubois and Jeffrey 
S. Arpan last yean " In terms of specific cost 
factors critical in the investors' location decision, 
two were mentioned by 80 percent of the 
respondent firms: (1) salary and wage levels, 
and (2) cost of utilities." As a consequence, 
there is no way to summarize comparisons be-
tween the specific findings of our study and the 
myriad subjective survey studies, although our 
general results are consistent with other survey 
expectations and compatible with their actual 
findings. 

Not much statistical work has been attempted on 
issues like those discussed and reported in this 
article. Jane S. Little used regression analysis in 
1978 to gain insight into "which locational 
characteristics are weighted relatively heavily 
by foreign investors in comparison to U.S. 
manufacturers." That analysis partially explained 
the ratios of states' shares of foreign versus U.S. 
constructions and expansions in 1975 and 
1976. Little found foreigners gave relatively 
more importance to state wage differentials 
and the availability of large port facilities than 
did U.S. investors, while U.S. manufacturers 
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appeared comparatively more sensitive to state 
variations in fuel costs. Other variables—per-
sonal income, degree of unionization, state 
industrial development incentives, the number 
of trade missions dispatched or development 
offices established overseas, state and local 
government tax revenues per capita, manufac-
turing employees, annual average output per 
man-hour, and the unemployment rate—ap-
peared to be of relatively minor importance in 
explaining the ratios of foreign versus U.S. 
constructions and expansions in different states 
during 1975 and 1976. 

Little's model basically attempts to explain 
shares of investment in 1975 and 1976 as a 
function of differences in the levels of explana-
tory variables in 1974. By contrast our study 
partially explains shares of employment gains 
between 1975 and 1982 that can be attributed 
to differences in the levels of comparative 
advantage factors in 1975. Thus, the results of 
the two models are not directly comparable 
However, we estimated an equation analogous 
to Little's, using employment as the dependent 
variable and the same explanatory variables as 
in Little's equation. None of the variables in the 
employment equation were significant and the 
entire equation provided a poor fit with F = .57 
and R2 = .05. While not negating Little's work, 
these results raise related questions about 
possible differences in factors that explain 
employment gain and those that explain actual 
plant investment as well as about possible 
changes in the relative importance of locational 
determinants over time. 

Conclusions 
It is difficult but we hope not impossible, to 

make progress in identifying the links and 
quantifying the separate effects of factors that 
influence a firm's site location. This type of 
study necessarily involves a certain amount of 
experimentation. Even so, collinearity among 
the explanatory variables can easily cloud the 
relationship under study. A few variables were 
included in preliminary estimating equations 
but were found to be insignificant For example, 
a state's interstate highway mileage, expendi-
ture and revenue growth experience, popula-
tion and work force size, and amount of ex-
ported manufacturing shipments failed to ex-
plain differences in state employment gains 

statistically, even though plausible economic 
arguments can be made to support their eco-
nomic importance. Statistical or measurement 
problems could account for their lack of signifi-
cance. 

Despite difficulties, we can draw a few tenta-
tive conclusions from this study. Foreign and 
domestic investors alike seem to respond to 
differences in potential profitability levels as 
reflected by differences among states in com-
parative advantage positions. Both types of 
investors are attracted by low-skill and non-
unionized labor, and the cost of energy matters 

Both types of investors are 
attracted by low-skill and non-

unionized labor, and the cost of 
energy matters The size of the 

market also seems to influence 
site location, as do efforts to 

attract employers. 

Besides these cost factors (low-skill and non-
unionized labor may proxy for lower-wage 
labor), the size of the market also seems to 
influence site location, as do efforts to attract 
employers. In summary, there is some statistical 
support for the argument that economic forces, 
based on economic theory, operate for foreign 
and domestic investors. 

This study also found no significant differ-
ences between the factors influencing foreign 
employers when they make plant location 
decisions and those that affect domestic em-
ployers. While a few studies have suggested 
that factors influencing the locational decisions 
of the two groups may vary—for example, that 
foreign firms may be more influenced by inter-
national transportation networks and workers' 
wage levels than domestic firms, these findings 
suggest otherwise. Among the variables con-
sidered here, little difference was observed in 
the degree of importance placed on resource 
or other production costs by the two investor 
types. Both domestic and foreign producers 
seem to seek out places that enable them to 
earn maximum profits, and the profit-deter-
mining factors are apparently common to both 
producers. 
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N O T E S 

1A discussion of impacts, both positive (benefits) and negative 
(costs), can be found in U.S. Department of Commerce, 
"Foreign Direct Investment in the Southeast United States: 
A Comparative Analysis," The Costs and Benefits of Foreign 
Investment from a State Perspective, Cedric L Suzman, 
editor, Washington, D.C, 1982. 

2David McClain (1983) p 279. 
It should also be noted that some of the statistical differ-

ences found between foreign and domestic firms may 
actually be reflecting differences between the average 
domestic firm and the average foreign firm that decides to 
locate in the United States rather than reflecting inherent 
"foreignness" or "domesticness." There is a subtle selection 
problem with this type of analysis since many foreign firms 
will evaluate all regions of the United States and decide on 
none of them 

Employment is one of the broadest measures of the activity 
and importance of industries, but it is not a direct measure of 
investment The dollar value of investment arrived at by 
using the measuring rod of money, is the yardstick of the 
relative importance of investment in different industries The 
spacial distribution of investment by industry can vary 
significantly from that of employment as can their determi-
nants S e e William J . Kahley, "Foreign Direct Investment—A 
Bonus for the Southeast" Economic Review, voL 70, no 6 
( June/July 1985), pp 4-17 for a discussion of differences in 
the Southeast's industrial concentrations of employment 
and investment assuming that investment is similar to the 
industrial distribution of gross book values of property, plant 
and equipment 

4As Chalmers and Beckhelm (1976) put it 

To the extent that locational equilibrium is achieved in 
an industry, a differential shift could occur in that 
industry only if the profit topography shifts. Locational 
disequilibrium, however, would be consistent with 
differential shifts in response to levels of relative 
profitability. S ince the extent to which an industry is in 
locational equilibrium at any point in time cannot be 
specified a priori, both changes in the absolute levels 
of space costs and revenues and their levels at one site 
relative to all others should be examined as determi-
nants of the differential shift 

It should also be noted that "footloose industries," those for 
which input cost structures or transport costs are unimpor-
tant in determining profits, use other criteria in choosing a 

location. Amenities such as climate and recreational activi-
ties thus can be important factors in location decisions too 

5Notice that we use the concept of comparative advantage in 
providing jobs and in industrial production interchangeably. 
While there probably is a high degree of correlation between 
the two, they are not the same. A similar remark is applicable 
to a comparison of amounts of investment and employment 
changes among industries These distinctions are not ex-
plored or analyzed in this paper, largely because of a lack of 
data 

6A table showing the complete results of the shift-share 
analysis is available from the author. 

7ldeally, we would like to estimate equations using separate 
data for foreign-only and domestic-only industry employ-
ment growth rather than foreign multi-establishment and 
foreign plus domestic single- and multi-establishment in-
dustry employment While data are not available in the 
preferred form, this limitation does not appear to be of major 
importance, since multi-establishment employment ac-
counts for about 98 percent of all such employment and 
since no compelling reason suggests that state patterns of 
total and multi-establishment employment are likely to 
diverge. 

Unfortunately, data on foreign affiliate employment are 
also not available at the sub-state level or with more 
industrial detail (such as the two-digit Standard Industrial 
Classification System level) for states These data limitations 
thus necessitate analysis at highly aggregated geographic 
and industrial levels 

8The correlation coefficient between the two sets of com-
parative advantage employment gains is 0.81, a statistically 
significant association at the .001 probability level 

9See, for example "Industrial Growth Charts Update" pub-
lished annually by Conway Data Inc, in Industrial Develop-
ment and Site Selection Handbook. 

1 0Because these variables are positively correlated, the edu-
cation variables may actually be serving as a proxy for wage 
data that are unavailable 

11The concept of sensitivity, in this instance called "elasticity" 
by economists refers to the degree to which the dependent 
variable changes in response to changes in an independent 
variable with the levels of other independent variables held 
constant 

12These variables were a state's interstate highway mileage, 
expenditure and revenue growth experience population 
and work force s ize and amount of exported manufacturing 
shipments 
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