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The Regional Growth of Manufacturing: 
Markets, Wages, and Labor Composition 
Neal E. Duffy* 

Abstract: Changes in two important location factors, markets and labor, are 
investigated for convergence and their relationship to the regional growth of 
manufacturing. Analysis of the spatial composition of labor suggests that the 
Manufacturing Belt has experienced skilled-labor-augmenting technical 
progress to a greater extent than other regions, especially the Southeast. 
Though wage rates continue to diverge in the Manufacturing Belt, biased tech­
nical change and improvement in markets may help the region maintain a 
residual hegemony. However, the central states may also compete, possibly 
forming a new manufacturing belt in the U.S. 

I. INTRODUCTION 

The regional growth literature has generally concluded that proximity to 
markets and favorable labor climate are two of the most important determinants 
of manufacturing location (Moriarty 1992).1 Both surveys and econometric stud­
ies point to this conclusion, the best examples being the surveys of McLaughlin 
and Robock (1949) and Schmenner (1978, 1982), and Wheat's two econometric 
studies (1973, 1986). Schmenner's first survey, of company headquarters, was 
especially instructive, identifying ""'proximity to markets' as the 'single most 
important' factor affecting the region and metropolitan/rural area choice. The 
only other consideration that approached the importance of market proximity 
was the concern for labor wage rates .... All other considerations were dwarfed by 
these two" (Schmenner 1982, p. 151) In Schmenner's (1982) second survey, the 
order was switched, but "favorable labor climate" and markets were cited by 76 
percent and 55 percent of new manufacturing plants, respectively. Wheat (1986), 
after measuring the contribution of several location factors to R2, found that mar­
kets alone accounted for 60 percent of the variation in state manufacturing 
employment growth from 1947 to 1977. Moriarty (1992) asserts that markets were 
more important than labor prior to the 1970s, but that labor superseded markets 
as the primary location factor since then. 

A variety of events throughout the 20th century contributed to market ori­
entation; population movements, transportation improvements, and a greater 
complexity of inputs are the most frequently cited. On the other hand, firms with 
well-established, labor-intensive production processes, or a need for relatively 
low-skilled labor, gravitated toward areas with lower wages or more favorable 
labor climates. Though other factors, especially taxes, have been investigated thor­
oughly, the evidence for competing orientations still appears relatively thin. In the 
*Department of Economics and Finance, State University of New York, College at Plattsburgh, Plattsburgh, NY. 
lThe locational determinants being discussed in this paper involve the region/state choice, rather than site selec­
tion in local areas, a distinction made by Schmenner (1982). 
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choice of region or state (as opposed to competing local areas within a region) 
location studies seem to be in general agreement that education, taxes, energy 
prices, urbanization, et cetera, have been relatively insignificant. 

The starting point for this study consisted of two more recent works. In the 
first, Duffy (1994) obtained location factors for 19 of 20 two-digit manufacturing 
industries2 for the period 1954-1987. He found that markets were the strongest 
influence in 18 of those industries, with labor significant in 16 industries. Labor 
consistently ranked second to markets, and other factors were found to be much 
less important. The second study was an examination of both the causes of man­
ufacturing's regional redistribution and the prospects for regional growth. How­
ever, in contrast to the first study, Crandall (1993) downplayed the importance of 
markets, stating: "the principal conclusion of this study is that the decline of man­
ufacturing in the Rust Belt is due to labor market conditions: high wages and a 
bad industrial relations environment" (p. 103). He therefore saw little chance for 
an end to the movement of industry away from the Manufacturing Belt (his "Rust 
Belt"), even over the next few decades. 

This study will show that the prospects for the Manufacturing Belt may be 
somewhat brighter than the assessment provided by Crandall (1993). Following 
up on the well-documented importance of markets and labor, it asks two ques­
tions: (1) How have market and labor conditions, including composition and 
wages, changed since 1954? and (2) What does that imply about future regional 
growth of manufacturing in the U.S. beyond the study period, i.e., beyond 19903? 

Since these are long-run questions, this study documents the evolution of 
markets and labor over a relatively long time frame, 1954 to 1990; it is also explor­
atory by nature, and more descriptive than inferential. As such, no advanced sta­
tistical techniques are employed, the only hypotheses being the trivial ones that a 
discernible pattern does, or does not, exist in observed variables. The units of 
observation are the lower 48 states, and because it bore the brunt of job losses, a 
primary focus is the traditional Manufacturing Belt. The rest of the country is 
divided into three broad geographic areas-Northwest, Southwest, and Southeast­
plus a "Transition Zone" linking those three areas to the Manufacturing Belt.4 

Also, since previous research has demonstrated the importance of right-to-work 
laws as a labor factor in manufacturing location, the data and results are also 
viewed from the perspective of the right-to-work states, although they do not con­
stitute any type of "region" in the traditional sense. All data were derived from 
common sources: the 1954 and 1972 Census of Manufactures, the 1990 Annual 
Survey of Manufactures, and Bureau of the Census Current Population Reports. 
20nly SIC 21, Tobacco, was not included. 
3Prior econometric studies, such as those mentioned, have utilized study periods ranging from 10 to 33 years. 
The end-of-period values (1990) for the variables in this study may lead to inferences that are relevant well into 
the 21st century, since they could be considered beginning-of-period values for growth studies beyond 1990. 
4These regions were selected to be consistent with Duffy (1994), and were originally derived from Wheat (1986); 
they are defined in Tables 1, 3, and 4. The Transition Zone should not be considered a region per se, but a sta­
tistical or geographical artifact. 
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These three years had nearly identical civilian unemployment rates of 5.5 percent 
(1954), 5.6 percent (1972), and 5.5 percent (1990), so that data comparability prob­
lems were minimized. 

II. REGIONAL LABOR CHANGE: CONVERGENCE MINUS ONE? 

The dynamic behavior of regional wage levels has received a great deal of 
attention from both policy makers and regional economists. The conventional wis­
dom is that convergence took place throughout the 20th century, with the possible 
exception of the 1920s and 1980s (Nissan and Carter 1993; Barro and Sala-i-Martin 
1992).5 Although there seems to be little dispute concerning an overall pattern of 
convergence, there remains some controversy over the reasons for that conver­
gence. Neoclassicists such as Ohlin (1967) would argue that cheap labor attracted 
demand (i.e., industry) away from high-wage regions, thereby driving up wages, 
resulting in eventual convergence (Hansen 1994). Divergence, on the other hand, 
reflects an oversupply of labor in low-wage regions, or excess labor demand in 
high-wage regions, and may result from a lack of resource mobility, regional com­
parative advantages in industries having wage rates significantly higher or lower 
than average, or external economies (Myrdal's 1957 cumulative causation). 

Data Analysis of Wages 

Econometric studies have typically enlisted production wages, or in some 
cases right-to-work (RTW) dummy variables, in models of manufacturing location 
and growth. Since the composition of states having RTW laws has barely changed 
since their inception in 1947, the analysis of labor in this paper focuses only on 
wages, while making a special note of labor conditions in RTW and non-RTW 
states. 

Table 1 shows average and indexed wages for production workers in cur­
rent dollars for the lower 48 states, the five regions, and the RTW states. The 
current-dollar wage per man-hour, We, was found by dividing regional or state 
wages by total man-hours, and the resulting wage rates were then indexed to the 
U.S. average wage, W n: 

(1) we = (Total wages) I (Total man-hours), 
(2) wn =(Total wages, U.S.) I (Total man-hours, U.S.), 
(3) Wi=WeiWn. 

Values of Wi that are less than 1 are below the average for the whole U.S., and val­
ues above 1 are above the U.S. average. As is evident from Table 1, the results seem 
to indicate a pattern of convergence for four of the five regions: the four regions 
outside the Manufacturing Belt each moved closer to the U.S. average (closer to 
Wi = 1.0), while the Manufacturing Belt moved away from the average. The 

5However, Deller, Shields, and Tomberlin (1996) have shown that the 1980s episode of divergence was reduced, 
if not eliminated, when prices were adjusted for regional differences. If true, then the alleged increase in wage 
inequality among all workers in the U.S. during the 1980s may also be less than previously thought to the extent 
that region-specific factors were a significant influence on incomes. Region-specific factors may include defense 
contracts, demography, industrial and occupational mix, and weather-related costs. See Beeson and Eberts 
(1989), Phillips (1992),and Carlino and Voith (1992). 
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Southeast, which started out with the lowest wages, had the largest gains (10.8 
percent), and all nine of its states experienced an increase in relative wages. Both 
of the western regions decreased after beginning the period significantly above 
average. But the Manufacturing Belt, which started out above average in 1954, 
saw increasing relative wages in 13 of 17 states and thus diverged from the U.S. 
average. 

TABLE 1 

Wage Rates for Production Workers, Current Dollar (We), and Indexed (Wi), by State and Region 

We wi We wi 
1954 1990 1954 1990 1954 1990 1954 1990 

Manufacturing Belt Southeast 
CT 1.89 12.18 1.03 1.09 *AL 1.48 9.60 .81 .86 
DE 1.75 13.39 .96 1.20 *AR 1.28 8.67 .70 .77 
IL 1.97 11.93 1.07 1.07 *FL 1.36 9.24 .74 .83 
IN 1.99 12.60 1.09 1.13 *GA 1.28 9.36 .70 .84 
MA 1.69 11.79 .92 1.05 *LA 1.62 11.97 .88 1.07 
MD 1.76 12.31 .96 1.10 *MS 1.20 9.42 .66 .75 
ME 1.44 10.79 .78 .96 *NC 1.27 8.90 .70 .80 
MI 2.21 14.72 1.21 1.32 *SC 1.29 9.42 .70 .84 
NH 1.75 11.36 .81 1.02 *TN 1.46 9.57 .80 .86 
NJ 1.92 11.63 1.05 1.04 
NY 1.84 11.33 1.00 1.01 Southwest 
OH 2.06 12.99 1.13 1.16 *AZ 1.93 11.01 1.05 .98 
PA 1.83 11.29 1.00 1.01 CA 2.05 11.25 1.12 1.01 
RI 1.51 9.11 .82 .81 co 1.80 11.66 .98 1.04 
WI 1.90 11.50 1.03 1.03 *KS 1.98 11.35 1.08 1.01 
wv 1.91 12.44 1.04 1.11 NM 1.74 9.73 .95 .87 
VT 1.58 10.59 .86 .95 *NV 1.98 9.85 1.08 .88 

OK 1.72 11.24 .94 1.01 
Transition Zone *TX 1.73 11.05 .95 .99 

*lA 1.78 11.51 .97 1.03 *UT 1.82 9.77 .99 .87 
KY 1.64 10.76 .90 .96 
MN 1.84 11.19 1.00 1.00 Regions 
MO 1.77 11.08 .96 .99 MB 1.91 12.20 1.04 1.09 

*VA 1.46 10.46 .80 .93 TZ 1.69 10.94 .93 .98 
NW 2.00 11.31 1.09 1.01 

Northwest SE 1.35 9.32 .74 .83 
*ID 1.85 10.40 1.01 .93 sw 1.94 11.15 1.06 1.00 
MT 1.93 11.42 1.05 1.02 

*ND 1.57 9.11 .85 .81 Right-to-Work 
*NE 1.68 10.14 .92 .91 1.48 9.85 .81 .88 
OR 2.08 11.15 1.14 1.00 

*SD 1.22 8.39 .67 .75 non-Right-to-Work 
WA 2.12 12.46 1.16 1.11 1.92 11.90 1.05 1.06 

*WY 2.07 10.91 1.13 .97 
United States 

1.83 11.19 1.00 1.00 

*Right-to-work state. 

A two-way contingency table of the 48 states (Table 2d) and estimates of 
the coefficients of variation for each year support an overall pattern of conver­
gence. In Table 2 the null hypothesis for the X2 test is cell independence, which 
would indicate the presence of no correlation between the direction of change in 
state wage indices and their initial values. But the calculated X2 statistic is a highly 
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significant 16.3, rejecting the null hypothesis of cell independence. A declining 
coefficient of variation (cr/J..L) in current dollar wages-15.2 percent in 1954 and 
12.3 percent in 1990 for the 48 states-is also consistent with a leveling of wages 
during the time period. For just the five regions (using the regional averages), the 
coefficient of variation also decreased, from 13.4 percent in 1954 to only 8.5 per­
cent in 1990.6 
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6Note that a declining coefficient of variation is, by definition, indicative of a-convergence, while the x2 test for 
independence is conceptually similar to !>-convergence, as discussed by Eff (1999) and by Carlino and Mills 
(1996). In the actual test for ~-convergence (regressing the growth rate of W con its base value in 1954) the t­
statistic for ~was -5.95, which was significant at the .0001 level (N=48). 
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The implication of Table 2d, and acceptance of the (alternative) hypothesis 
of convergence, is that a regional wage advantage or disadvantage can generally 
be thought of as short-run in nature. What may be a comparative advantage (in 
labor) today, quite possibly may be a comparative disadvantage in, say, 30 or 40 
years. For example, Table 1 shows that the West actually reversed its standing rel­
ative to the Manufacturing Belt over the period. By 1990, the Manufacturing Belt 
was about 8 to 9 percent above the western regions, despite starting out in 1954 
significantly lower than the West. This "western reversal" was quite pervasive, 
with only 4 of the 17 western states experiencing a relative wage increase: South 
Dakota ( + 12.4 percent), Oklahoma ( +6.7 percent), Colorado ( +6.0 percent), and 
Texas (+4.3 percent). On the other hand, Nevada (-18.4 percent), Wyoming (-13.5 
percent), Oregon (-12.4 percent), Utah (-12.2 percent), .and California (-10.2 per­
cent) had the largest decreases of the 48 states. 

In the Manufacturing Belt, only three peripheral states-Vermont, Maine, 
and Rhode Island-stood below the national average by 1990. However, the Man­
ufacturing Belt's wage disadvantage compared to the Southeast and other RTW 
states actually moderated slightly over the period: in 1954 its average wage rate 
was 41 percent above the Southeast's, and by 1990 it declined to 31 percent above 
the Southeast's. In summation, although the data indicate that the Manufacturing 
Belt diverged from the national average, the "southern moderation" and the 
"western reversal" are both consistent with convergence and an underlying 
process of long-run equilibrium adjustment? Although it is beyond the scope of 
this article to fully document the causes for convergence (or, in the case of the 
Manufacturing Belt, divergence), economic theory would suggest that it has 
something to do with labor productivity. Bernard and Jones (1996) did indeed find 
that regional labor productivity of manufacturing converged from 1963 to 1989. 

Finally, one other observation deserves emphasis: wage changes in more­
unionized, non-RTW states were not as great as changes in less-unionized, RTW 
states. This is important to note since unionization, and the resulting "bad" indus­
trial relations environment it usually conjures up, are often painted as protag­
onists in the demise of the Manufacturing Belt, especially, as noted above, by 
Crandall (1993). But the data show that the relative wage in RTW states increased 
by 8.6 percent, while the more-unionized, non-RTW states had an increase in aver­
age wages of only 1 percent.8 Furthermore, non-RTW states outside the Manufac­
turing Belt, led by California, actually experienced declining wages, while the 
less-unionized states of the Southeast had the largest percentage increase of any 
region, 10.8 percent. It is also important to recognize that every state in the South­
east had a RTW law, and therefore weaker unions, while every state in the Manu­
facturing Belt did not have a RTW law, and therefore stronger unions. Eliminating 

7Note that Eff (1999), using a decomposition technique applied to county income data, found that manufactur­
ing wages experienced divergence from 1969 to 1996, yet he also concluded that "manufacturing ... promoted con­
vergence [of income)" (p. 26). Also, while there is no formal attempt at investigating the presence of equilibrium, 
the interested reader may consult Levy (1988), Bartik (1988), and Herzog and Schlottrnann (1984) for further dis­
cussions of regional equilibrium and disequilibrium. 
Bcalculated similarly to We and Wn. 
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such embedded regional variations in unionization by excluding the Manufactur­
ing Belt and the Southeast, by 1990 there existed a wage gap between the remain­
ing RTW ($10.82) and non-RTW ($11.28) states of only 4.3 percent.9 

III. THE SPATIAL DIVISION OF LABOR 

The composition of labor has attracted much attention in recent years 
because of its connection to income distribution, education policy, labor markets, 
trade, and economic growth. Overall, macro-empirical studies have found techni­
cal change in manufacturing to be skilled-labor augmenting or, equivalently, 
production-labor saving (Berman, Bound, and Griliches 1994; Rigby 1992, Sachs 
and Shatz 1994). Prima facie evidence is the steep decline in the ratio of produc­
tion to nonproduction jobs: 4 to 1 in 1954, declining to about 3 to 2 at present. 
Moreover, empirical research has supported the capital-skill and technology-skill 
complementarity hypothesis (Goldin and Katz 1998). Regional economists have 
also studied labor composition, usually in the context of regional growth, income 
distribution (Williamson 1965), or the product cycle (Hansen 1988; Moriarty 1992, 
1983). 

An investigation of changes in labor composition is integral to a more 
complete assessment of regional growth of manufacturing. Since the preceding 
analysis suggested a general process of wage convergence in production (notwith­
standing the Manufacturing Belt), we may anticipate movement towards unifor­
mity in the spatial division of labor as well. This may not be the case, however, if 
regions follow distinct trajectories of technological change because of some under­
lying comparative advantage. Rigby and Essletzbichler (1997) show that regional 
differences in production techniques tend to persist through time, as suggested 
long ago by Myrdal's (1957) cumulative causation model. Riefler (1995), Bartik 
(1988), and de Bartolome and Spiegel (1997) also raise the possibility that eco­
norri.ic development can be skewed in one direction or another by state develop­
mental agencies. Many states have tried to raise their skill pool by increasing edu­
cational standards, providing capital subsidies, or promoting "high-tech" growth. 

At one time, early in the development of regional science, there was a vig­
orous debate concerning the validity of classifying nonproduction workers as 
"manufacturing" employment. Should studies of manufacturing growth utilize 
just production workers, or the total employment in manufacturing, including non­
production workers? The issue was finally resolved in a published exchange 
among Craig, Netzer, and Thompson (1959) and Fuchs (1959), in which they 
almost unanimously settled on using total employment.10 Thereafter, almost all 
regional growth studies of manufacturing used total employment, rather than 
production workers. More recently, however, the subject of labor heterogeneity 
has resurfaced, partly because of the issues mentioned above, and partly because 

9However, Schmenner (1982) has shown that employers are often just as concerned with narrow job descriptions, 
work rules, seniority restrictions, etc., as with higher wage rates, so that the deterrent effect of unions probably 
extends beyond the mere influence of unionization on relative wage scales. 
lOJt may be time to reopen this debate since nonproduction employment is today nearing 40 percent of total man­
ufacturing employment. At the time of their debate, the percentage was closer to 20 percent. 
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skilled workers are increasingly being perceived as making significant contribu­
tions to overall manufacturing productivity (Hansen 1994). 

A useful model often mentioned in connection with labor heterogeneity is 
the product cycle. As others have noted (Hansen 1988; Moriarty 1983, 1992; Norton 
and Rees 1979; Vernon 1966) it provides a framework for linking the firm's goal of 
profit maximization with the observed spatial division of labor. The product cycle 
predicts that low-cost regions have comparative advantages in attracting routine, 
standardized, production activities said to dominate the later stages of a product's 
life cycle. Such locations can include less-developed rural areas, smaller cities in 
the urban hierarchy, or low-wage foreign countries (LDCs). The product cycle is 
assumed to become more of a factor in determining plant location when firms pro­
duce a wide array of products or are interested in establishing branch plants. To 
either extent, it predicts that locations having lower wages or more favorable labor 
climates will have greater concentrations of unskilled labor. 

Data Analysis of Labor Composition 

Table 3 shows state production workers as a percentage of total manufac­
turing employment for 1954 and 1990 indexed to the national average for each 
year. Indexing is required because of the aforementioned dramatic decrease in 
PWP n from 1954 to 1990: 

(4) PWP5 =(Production workers, state) I (Total MFG employment, state), 
(5) PWPn =(Production workers, U.S.) I (Total MFG employment, U.S.), 
(6) PWPi = PWP5 I PWPn· 

The usefulness of the production worker index is that it provides a rough 
measure of a state or region's amount of "skilled" labor in manufacturing. As in 
many other studies-for example, Sachs and Shatz (1994), Lawrence and Slaughter 
(1993), and Berman, Bound, and Griliches (1994)- production labor is considered 
here to be "unskilled," while nonproduction labor is "skilled." Although this 
oversimplification is required by the lack of further detail in the Commerce data, 
there is some empirical support: Berman, Bound, and Griliches (1994) found that 
education levels, computer usage, and research-development expenditures were 
all highly correlated with the usage of nonproduction labor. Also, Goldin and Katz 
(1998, p. 719) claim that: "A larger nonproduction worker share of employment is 
likely to be associated with an increase in the average amount of skill required of 
all workers, both because white-collar jobs tend to have higher education require­
ments and because technical nonproduction workers (engineers and chemists) 
tend to work with more-educated production workers." 
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TABLE3 

Indexed Production Worker Shares (PWPi) of Total Employment, by State and Region 

1954 1972 1990 1954 1972 1990 

Manufacturing Belt Southeast 
CT 1.00 0.91 0.83 *AR 1.09 1.17 1.22 
DE 1.00 0.77 0.71 *AL 1.10 1.14 1.20 
IL 0.97 0.97 0.96 *FL 1.00 0.99 0.95 
IN 0.99 1.05 1.11 *GA 1.09 1.11 1.11 
MA 1.00 0.95 0.88 *LA 1.00 1.05 1.11 
MD 0.98 0.97 0.90 *MS 1.11 1.17 1.25 
ME 1.11 1.16 1.14 *NC 1.12 1.14 1.16 
MI 1.02 1.00 1.00 *SC 1.10 1.15 1.17 
NH 1.08 1.06 0.98 *TN 1.04 1.10 1.14 
NJ 0.97 0.92 0.84 
NY 0.98 0.90 0.89 Southwest 
OH 0.98 0.98 1.02 *AZ 0.99 0.93 0.84 
PA 1.01 1.01 1.02 CA 0.95 0.93 0.91 
RI 1.06 1.09 1.03 co 0.96 0.94 0.90 
VT 1.05 0.99 1.02 *KS 0.95 1.04 1.05 
WI 0.98 1.01 1.05 *NV 0.98 0.97 1.02 
wv 1.03 1.08 1.12 NM 0.79 1.03 1.08 

OK 0.96 0.94 1.01 
Transition Zone *TX 0.97 0.99 0.96 

*lA 0.95 1.02 1.07 *UT 0.99 0.96 0.98 
KY 1.03 1.09 1.17 
MN 0.94 0.91 0.89 Regions 
MO 0.98 0.97 0.98 MB 0.99 0.97 0.97 

*VA 1.07 1.10 1.11 TZ 1.00 1.02 1.03 
NW 1.01 1.05 1.01 

Northwest SE 1.08 1.12 1.13 
*ID 1.07 1.12 1.15 sw 0.95 0.95 0.93 
MT 1.03 1.12 1.01 

*NE 0.96 1.05 1.11 Right-to-Work 
*ND 0.88 0.98 1.03 1.04 1.08 1.09 
OR 1.08 1.11 1.10 

*SD 0.88 1.04 1.15 non-Right-to-Work 
WA 0.98 0.99 0.90 .99 .97 .96 

*WY 0.94 1.02 1.04 

*Right-to-work state. 

Table 3 provides us with several observations worth noting: 
(1) The PWPi either increased or decreased monotonically in 37 of the 48 

states, so that whatever trend occurred from 1954 to 1972, also tended 
to occur from 1972 to 1990. For example, Arkansas (AR) went from 
being 9 percent above the U.S. average in 1954 (PWPi = 1.09), to 17 per-
cent above average in 1972 (PWPi = 1.17), to 22 percent above average 
by 1990 (PWPi = 1.22). This suggests that the underlying factors respon-
sible for changes in production orientation were fairly consistent 
throughout the period, and it supports Rigby and Essletzbichler's 
(1997) finding that regions tend to maintain unique paths of economic 
development. 
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(2) In the 17 states comprising the Manufacturing Belt, the PWPi increased 
in only six states between 1954 and 1990Y 

(3) In the 21 RTW states, the PWPi increased from 1954 to 1990 in all but 
four states, and by 1990, there were 16 states with values greater than 
or equal to 1. 

(4) Five of the seven states with the largest increases in the PWPi were RTW 
states: 
New Mexico (.27) 

*S. Dakota (.24) 
*Mississippi (.12) 
*Nebraska (.12) 
*N. Dakota (.12) 
Kentucky (.11) 

*Arkansas (.10) *RTW state 
Though New Mexico is not an RTW state, its wages were the lowest of 
any western state, including Texas, an RTW state. 

(5) All but two of the states with the largest decreases in the PWPi were in 
the Manufacturing Belt: 
*Delaware (-.31) 
*Connecticut (-.19) 
Arizona (-.16) 

*New Jersey (-.15) 
*Massachusetts (-.14) 
*New Hampshire (-.13) 
*New York (-.12) 
Washington (-.11) 

*Maryland (-.10) *Manufacturing Belt state 
Arizona and Washington, however, are special cases. They each have 
dominant cities (Phoenix, Seattle) that have attracted company head­
quarters and the many tertiary activities usually associated with large 
SMSAs. The PWP/ s calculated for the Phoenix and Seattle SMSAs, with 
values of .85 and .83, respectively, confirm this. 

(6)The coefficient of variation (cr/11) calculated for the state PWPi's 
increased from 6.5 percent in 1954 to 11.4 percent in 1990, indicating an 
increasing polarization of states in relation to production. 

Overall, the results do appear to be consistent with product cycle theory in 
that production has obviously shown a tendency to gravitate towards low-wage 
and RTW locations. By 1990, lower-wage RTW states were 12.2 percent above the 
Manufacturing Belt in percent production workers, compared to only 4.8 percent 
above in 1954. Even outside the Manufacturing Belt and the Southeast, RTW states 
were 1.6 percent above non-RTW states in 1954, rising to 7.2 percent above by 
1990. Further analysis shows that from 1954 to 1990 the PWPi experienced increasing 
llThere is no inherent meaning to the value of PWPi being less than (or greater than) unity, only that it shows 
there is a relatively low (or high) percentage of production workers. 
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negative correlation with production wages (-.40, -.55), and increasing positive 
correlation with RTW status (.07, .41). The larger change in correlation with RTW 
lends some support to Schmenner's (1982) finding that firms tend to be much 
more wary of union rules and restrictions than of higher wage rates. 

The declining value of the PWP; over the period shows that despite an 
approximate loss of 2 million manufacturing jobs, the Manufacturing Belt appears 
to have become something of a magnet for non-production-intensive manufactur­
ing.12 While Crandall's (1993) contention may have been correct (that greater wage 
rates and more restrictive labor practices drove away some manufacturers), the 
effect seems to have been greater on production than nonproduction workers. But 
this restructuring can also be viewed in a more positive light to the extent that the 
increase in nonproduction labor signifies greater research and development, the 
substitution of capital for process labor (robotics), or increased staff operations 
(headquarters). To characterize the existing higher wage rates in the Manufactur­
ing Belt as a temporary disequilibrium or a deterrent to manufacturing growth 
may be unreasonable; they may be portrayed instead as a direct consequence of 
greater capital-labor ratios and the positive impact of skilled labor on productiv­
ity (Blackley 1986; Hansen 1994)Y Other possibilities include a greater valuation 
of output or an industrial structure favoring high-wage industries. Whatever the 
reason, structural differences within the Manufacturing Belt appear to be thwart­
ing its wage convergence with the rest of the U.S. 

IV. MARKETS: HOPE FOR THE MANUFACTURING BELT? 

Previous research has recognized the importance of markets to manufac­
turing location, but little effort has been made to assess their dynamic behavior, or 
the impact they may have on future growth. Chinitz and Vernon (1960) noticed 
that regional convergence of markets had been occurring since at least 1899. Their 
measure of markets was simply the ratio of population to employment (P /E), a 
common demand/supply formulation used in both theoretical (Krugman 1991) 
and empirical (Duffy 1994, Wheat 1986) work since then. Others have made the 
related observation that P /E's reciprocal, E/P, has fallen in the Manufacturing 
Belt (Norton and Rees 1979) or has converged across regions (Norton 1986), but 
have not made a strong connection to markets or the growth potential of regions. 

Though many studies have relied on P /E to estimate market potential, the 
measure does suffer to some extent from simplicity. Ideally, one should survey 
individual industries within a region, determine unique market areas, and then 
sum the demands for all industrial outputs to estimate aggregate potential 
demand for manufactures. However, the measurement of markets depends on 
both supply and demand, implying that supply areas must be similarly measured. 
Unfortunately, doing so creates an unwieldy, nebulous, and quite possibly disjointed 
set of demand and supply areas for each industry. The way out of this conundrum 
12Chinitz (1986), Moriarty (1992, 1983), Caves et al. (1993), and Connaughton and Madsen (1990) have also stud­
ied these shifts. 
13for another point of view see Goldfarb, Yezer, and Crewe (1983), who suggested that persistent wage differ­
ences are indicative of disequilibrium and are due to inadequate information transfer between regions. 



266 Duffy The Review of Regional Studies 2001, 31(3) 

is that in area (as opposed to industry) studies, one is usually interested in fixed 
boundaries, so that consistent, though often arbitrary, geographic limits are 
required for the location of both potential supply and demand. This is the justifi­
cation for the often-criticized procedure of confining supply and demand to fixed 
areas, such as states or Census regions.14 

Data Analysis of Markets 

Previous studies have enlisted income, population, or, occasionally, popu­
lation density as a proxy for market demand/5 and production or employment in 
the industry as a proxy for market supply. In this study, the potential strength of 
the market for manufacturing within states, MKT5, is similarly estimated by the 
ratio of demand to supply within states, using population as the proxy for 
demand and total manufacturing employment as the proxy for supply:16 

(7) MKT s = P s / Es , 

where 

P5 = Population of state, 
E5 = Manufacturing employment in state. 

The state values for MKT5 are then indexed to the national values for each year, 
resulting in an indexed measure of markets for each state, MKTi: 

(8) MKTn = Pn /En, 
(9) MKTi = MKT5 / MKTn, 

where 
Pn =U.S. population, 
En = U.S. manufacturing employment. 

Values of MKTi greater than 1 indicate that a state has a relatively strong market 
for manufactures; the region is relatively undersupplied and therefore must 
import manufactured goods. Values less than 1 indicate a relatively oversupplied 
market. "Oversupply" refers merely to the fact that employment, and therefore 
production, are relatively high compared to population, producing a low P /E. 
However, oversupply is not synonymous with overconsumption; areas with low 
PIE values presumably produce enough to satisfy local consumption, and then 
export the rest of their goods to other regions. Though PIE has its limitations, it 
14The alternative alluded to is the gravity-type model, which should be, but seldom is, applied to both supply 
and demand measurement in order to be consistent. The use of fixed-boundary P /E values in this and other 
studies suffers from virtually the same kind of limitations imposed by shift-share analysis, which also employs 
what may be considered questionable assumptions. 
lSof course many, if not most, manufacturing industries sell to other manufacturing industries rather than to end 
users, implying that it is inadequate to use resident, i.e., consumer, population or income to approximate 
demand. However, in earlier (unpublished) research I estimated and tested intermediate demand at the two­
digit level using 1/0 tables to account for interindustry linkages. Besides the questionable procedure of apply­
ing national 1/0 tables to states, it was a rather fruitless exercise; first because of data restrictions, and second 
because the variable that was constructed invariably did not perform well, in contrast to the simple formulation 
used here and in many previous studies. Population thus serves as a proxy for both intermediate and final 
demand. 
16As a proxy for demand, both Duffy (1994) and Wheat (1986, 1973) found that population and income produced 
nearly the same results. 
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has been shown to perform quite well in explaining the growth of manufacturing 

for various time periods and levels of aggregation. Areas with strong markets, as 

measured at the beginning of a period, have historically grown faster than areas 

with weaker markets.17 

Table 4 shows indexed values of MKTi for 1954, 1972, and 1990. Since 

changes in the index occur only because of changes in Ps or E 51 the table also shows 

the percentage changes in P 5 and E5 for the two subperiods 1954-1972 and 1972-
1990, indexed to the percentage change in U.S. population (Pn) and employment 

(En) for the same two periods: 

(10) Pi=(% change in P 5) I(% change in Pn), 

(11) Ei =(%change in E5) I (%change in En). 

TABLE4 

Indexed Values for Markets (MKTi), Population Change (Pi), and Employment Change (Ei), 
by State and Region 

MKTi pi Ei 
1954 1972 1990 1954-72 1972-90 1954-72 1972-90 

Manufacturing Belt 
CT 0.27 0.46 0.57 1.27 0.30 -0.07 -0.77 
DE 0.48 0.49 0.60 1.80 0.74 1.62 -0.27 
IL 0.39 0.51 0.68 0.76 0.07 .23 -1.30 
IN 0.37 0.45 0.54 0.77 0.22 0.44 -0.71 
MA 0.36 0.56 0.68 0.62 0.17 -0.18 -0.82 
MD 0.53 0.94 1.34 1.71 0.80 0.02 -0.97 
ME 0.45 0.61 0.71 0.38 0.87 -0.09 0.20 
MI 0.36 0.50 0.61 0.90 0.14 0.16 -0.86 
NH 0.37 0.51 0.72 1.28 1.92 0.35 0.16 
NJ 0.34 0.52 0.73 1.29 0.23 0.13 -1.42 
NY 0.42 0.65 0.93 0.52 -0.09 -0.24 -1.79 
OH 0.36 0.47 0.60 0.63 0.05 0.13 -1.10 
PA 0.39 0.50 0.70 0.33 -0.01 -0.01 -1.63 
RI 0.33 0.49 0.59 0.60 0.16 -0.10 -0.82 
VT 0.53 0.74 0.76 0.73 0.99 0.05 1.09 
WI 0.42 0.54 0.53 0.83 0.36 0.34 0.54 
wv 0.82 0.89 1.30 -0.22 -0.00 0.03 -1.82 

Transition Zone 
lA .82 0.80 0.72 0.31 -0.16 0.68 0.39 
KY 1.01 0.76 0.79 0.44 0.51 1.62 0.44 
MN 0.78 0.76 0.66 0.77 0.57 1.03 1.74 
MO 0.57 0.65 0.72 0.47 0.34 0.38 -0.15 
VA 0.74 0.76 0.87 1.18 1.32 1.19 0.72 

Northwest 
ID 1.25 1.05 0.98 0.91 1.48 1.66 2.37 
MT 1.73 1.99 2.38 0.54 0.51 0.40 -0.37 
NE 1.18 1.07 0.95 0.48 0.14 1.03 0.96 
ND 4.65 3.70 2.33 0.57 0.03 1.73 3.40 
OR 0.63 0.73 0.78 1.04 1.33 0.70 1.19 
SD 2.80 2.33 1.39 0.09 0.10 0.95 4.02 
WA 0.67 0.90 0.79 1.11 1.88 0.37 3.55 
WY 2.46 2.95 2.65 0.49 1.38 0.27 2.60 

17Jn a previous study, Duffy (1994) found that in two-digit SICs various forms of this type of market variable 
usually explained 30 to 50 p~rcent of state employment growth in manufacturing. 
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TABLE 4 (continued) 

Indexed Values for Markets (MKTi), Population Change (Pi), and Employment Change (Ei), 
by State and Region 

MKTi pi Ei 
1954 1972 1990 1954-72 1972-90 1954-72 1972-90 

Southeast 
AR 1.16 0.66 0.64 0.41 0.76 2.77 1.20 
AL 0.71 0.65 0.65 0.50 0.65 1.02 0.80 
FL 1.43 1.28 1.55 3.61 3.37 3.76 2.57 
GA 0.62 0.60 0.68 0.95 1.63 1.16 1.18 
LA 1.01 1.24 1.47 0.95 0.57 0.50 -0.26 
MS 1.16 0.67 0.66 0.27 0.62 2.53 0.94 
NC 0.49 0.42 0.47 0.80 1.19 1.53 0.67 
sc 0.52 0.46 0.57 0.65 1.32 1.21 0.36 
TN 0.65 0.52 0.58 0.68 0.87 1.66 0.44 

Southwest 
AZ 1.82 1.25 1.21 3.56 3.84 5.49 5.26 
CA 0.63 0.79 0.84 1.94 2.03 1.06 2.06 
co 1.22 1.06 1.09 1.79 1.74 2.32 2.03 
KS 0.79 0.99 0.77 0.38 0.41 0.10 2.24 
NV 1.91 3.18 2.79 4.76 5.55 1.58 8.86 
NM 2.65 2.72 2.26 1.20 1.81 1.20 3.92 
OK 1.37 1.10 1.12 0.71 0.86 1.65 0.99 
TX 1.05 0.94 1.07 1.20 2.05 1.67 1.60 
UT 1.33 1.19 1.01 1.54 2.34 1.20 4.51 

Regions* 
MB 0.53 0.70 0.85 0.74 0.12 0.07 -1.22 
TZ 1.01 0.95 0.92 0.68 0.54 1.00 0.61 
NW 1.29 1.34 1.14 0.81 1.07 0.73 2.38 
SE 1.00 0.85 0.92 1.11 1.40 1.75 0.98 
sw 1.16 1.18 1.17 1.66 1.86 1.45 2.26 

Right-to-Work** 
1.59 1.18 1.09 32.8% 34.5% 69.3% 20.5% 

non-Right-to-Work 
.86 .93 .96 26.9% 12.6% 10.1% -8.7% 

*The base values for MKTi, Pi, and Ei were the average P / E, population change, and employment 
change for the five regions (N=5). · 
**For the right-to-work and non-right-to-work states, the values for MKTi were indexed to the U.S. 
values for PIE in each year. The last four columns are actual, non-indexed percentage changes for 
population and total employment. 

In order to assess the prospects for future regional growth, it is instructive 
to examine long-run changes in the market index from 1954 to 1990. Table 4 indi­
cates that indexed values of P /E greater than 1 in the base year tended to decrease 
by the end of the period. Conversely, those that began with values less than 1 
generally showed an increase, with about two-thirds of the state observations 
following that pattern. More formally, a cross-tabulation table can be constructed 
{Table 2) that compares the direction of change in the index with the index value 
in the base year. The null hypothesis in the X2 test is cell independence, corre­
sponding to no correlation between base values and direction of change over the 
three periods. Here, the calculated x2 values strongly rejected the null hypotheses 
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(p = .00034, .0035, and .0012), implying that relative market strength followed a 
relatively consistent process of convergence. 

As expected, states in the Manufacturing Belt consistently show weak 
markets for all three years. All of the state indices (MKTJ in the region were less 
than 1, except for Maryland and West Virginia in 1990, but the index for every one 
of the 17 states also increased between the base year and 1990. Although almost 
every state increased in population, those increases were invariably below the 
national average, with the exception of New Hampshire. The region's market 
indices therefore tended to increase because employment changes (most 
decreased) were uniformly even farther below the national average than the pop­
ulation changes. These increases may reflect a decrease in overall comparative 
advantage or the shift of manufacturing employment to other regions, and the 
consistently low values are in keeping with the presence of significant regional 
exports or extensive backward linkages within manufacturing. 

Analysis of individual states that deviated from the pattern of convergence 
is also instructive. Examining just the 1972-1990 period, five states that had values 
greater than one in 1972, indicating stronger markets, actually showed increases 
in the index by 1990, contrary to the accepted hypothesis of convergence. Of these, 
Colorado and Oklahoma had negligible changes (and will be disregarded), while 
Florida, Louisiana, and Montana each experienced more significant change. What 
caused the relative market strength of these states to increase? 

Florida's employment increased about 2.5 times faster than the national 
average over the period. This by itself would cause a region to appear to be over­
supplied, but the index managed to increase because the rate of population 
growth was more than three times the national average. Florida has benefited 
from both foreign and domestic (irn)migration, and supply has not grown as fast 
as demand. On the other hand, both Louisiana and Montana had modest popula­
tion growth during the period (half the national average), but both states also lost 
a substantial amount of employment. In fact, they were two of only three states 
outside the Manufacturing Belt to suffer decreases in employment from 1954 to 
1990. 

What about the states that began with oversupplied markets? Table 4 
shows that there were seven states having market indices less than one in 1972 
that declined by 1990: Arkansas, Iowa, Kansas, Minnesota, Mississippi, Washing­
ton, and Wisconsin. For the index to decrease in a given period, employment must 
have increased faster than population, relative to their respective national aver­
ages. But one notable feature of these states is that, with the exception of Wash­
ington, they all are located in the central U.S., both north and south. An obvious 
hypothesis is that interior locations were gaining at the expense of places not quite 
as centrally located, perhaps because of transportation advantages (see discussion 
below). Washington stands alone in this group as the only state to have had strong 
population gains, but the index decreased because manufacturing employment in 
the state increased even faster than population. This could be attributed to a variety 
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of factors, including distance from the Manufacturing Belt or proximity to markets 
in the Far East, but a more likely possibility is that almost 70,000 jobs were added 
in aircraft manufacturing due to the expansion of just one company, Boeing. Iowa, 
though it is an RTW state, had a below-average increase in manufacturing 
employment. By itself that should have increased MKTi, but it declined because 
Iowa also had the largest population loss in the U.S. 

The foregoing analysis suggests an underlying process whereby markets, 
as measured by the simple formulation P /E, eventually converge towards the 
national average. The hypothesis is further supported by the steadily declining 
variation in P /E for the three years; indeed, its coefficient of variation dropped 
from 12.1 in 1954 to 8.3 in 1990, indicative of a-convergence (Eff 1999). In addition, 
a test for ~-convergence over the entire period produced a highly significant t­
statistic of -4.62; thus, the redistribution of manufacturing has resulted in less and 
less variation in market strength. If the underlying process of convergence were to 
continue, markets that were once oversupplied, such as the entire Manufacturing 
Belt, will eventually attain a better balance between employment and population, 
provided that population growth does not subside. The same is true of states that 
initially have undersupplied markets, as long as population does not grow too 
fast. 

V. DISCUSSION 

Regional studies of manufacturing have tended to focus on decentraliza­
tion away from the core region brought about by a desire to exploit distant mar­
kets (West) or labor savings (South). But the results here suggest that the Manu­
facturing Belt's denouement of the last 50 years can be expected to subside as 
western PIE ratios continue to decline and the Manufacturing Belt's continue to 
increase. Both southern and western markets are now more efficiently served by 
local producers than they were 50 years ago, and their degree of undersupply has 
decreased substantially. There is, however, little threat that declining labor costs in 
the West will allow producers to compete in markets back East; transport costs are 
simply too great. If anything, the results suggest that the residual hegemony of the 
Manufacturing Belt could be more seriously threatened by the Southeast or the 
central states.18 

Although there seems to be little argument that markets and labor were 
the driving forces behind manufacturing location in the 20th century, it is obvious 
that estimates of future regional growth of manufacturing must take into account 
spatial variations in the composition of labor as well. Rigby's (1992) assertion that 
the Manufacturing Belt did not simply export assembly-type jobs to the Sunbelt 
may have some validity, but the increasing prevalence of production-line work in 
portions of the Sunbelt, notably the Southeast, should not be overlooked. By 1990, 
the Southeast was nearly 17 percent above the Manufacturing Belt in its percentage 

18The hegemony of the Manufacturing Belt is much less than in the past, but by 1992 seven of the top 10 states 
in manufacturing employment were still located in the Manufacturing Belt, as defined here. The East North Central 
and the mid-Atlantic regions alone accounted for 36 percent of employment in manufacturing. 
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of production workers-and increasing. The data only partially agrees with the 
findings of Moriarty (1992), however, who determined that, on average, the den­
sity of production workers increased with increasing distance from the core 
region.19 The Southwest portion of the Sunbelt, except for New Mexico, has not 
become the same magnet for production that the Southeast has; the relative con­
centration of production workers in Texas and California, for example, actually 
decreased from 1954 to 1990. 

What, if anything, do the data suggest about the regional growth of man­
ufacturing beyond the study period? Will the increasing attraction of assembly 
and production line work propel the Southeast to become the next manufacturing 
belt? Crandall's (1993) analysis would seemingly support that contention since he 
believes that unions will continue to push manufacturers away from the North­
east. Others, such as Mancur Olson (1983), disagree. They speculate that the South 
and West will soon "catch up" and adopt similarly counterproductive industrial 
policies, such as the removal of RTW laws that have always stimulated growth. 
But there are several other considerations arising from this, and other, studies: 

(1) Not all manufacturing industries have a labor orientation, which we 
have seen is the primary comparative advantage of the Southeast. 
According to a typology developed by Latham (1978), only 17 percent 
of 199 four-digit industries in manufacturing were found to be labor 
oriented. And even if labor-cost savings were important to many more 
firms than predicted, such potential savings would steadily be eroded 
if wage and income levels in the South continue to rise. 

(2) As mentioned above, markets located farther from the Manufacturing 
Belt, especially in the West, are becoming less undersupplied, while the 
Manufacturing Belt is becoming less oversupplied. This will eventually 
benefit the Manufacturing Belt and simultaneously reduce the growth 
prospects of other regions. Manufacturing's growth rate in the South­
east already slowed considerably during the study period, declining 
from 74.0 percent between 1954 and 1972 to 15.6 percent between 1972 
and 1990. 

(3) As noted by Hansen (1994), producer services can provide an important · 
catalyst for regional development by enhancing productivity. Accord­
ing to Beeson and Husted (1989), productivity is affected by urbaniza­
tion, high education levels, and moderately high capital-labor ratios, all 
characteristics of the old Manufacturing Belt. Kahn and Lim (1998), in 
addition, found strong evidence that productivity growth is increasingly 
concentrated in the more skill-intensive manufacturing industries. 
Therefore, the Manufacturing Belt's increase in nonproduction workers 
reflects (or creates) a comparative advantage in producer services and 
skill-intensive manufacturing, which will allow the region to maintain 

19Moriarty (1992) used New York City as the center of the core region and developed production-worker density 
gradients based on distance from that central point. 
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viability despite the efforts of firms to seek geographical diversification 
of their functional operations.20 

(4) To the extent that the North specializes in knowledge-intensive, rather 
than labor-intensive, goods (Rigby and Essletzbichler 1997), it would be 
better positioned to exploit the international division of labor. Sachs 
and Shatz (1994) found that production jobs decreased about 3.5 times 
faster than nonproduction jobs after 1978 because of low-priced foreign 
imports. Regions like the Southeast will become more vulnerable to for­
eign competition if they continue to exploit the latter stages of the prod­
uct cycle. 

A second, more interesting, possibility is that states in the central U.S. may 
form a new manufacturing belt. Both market and labor considerations seem to 
support this scenario. If wage rates are in fact converging, then labor will become 
less of a discriminating location factor. And, if population continues its southern 
and western movement (at this time the median population center of the U.S. is 
approximately south central Missouri), industries serving national markets might 
prefer locations in the central U.S. to the extent that their desire is to minimize 
total transport costs. 

Evidence for the beginnings of a redistribution of manufacturing to the 
central U.S. may be seen in Table 4. In particular, we may observe the shifts in mar­
ket values (MKTi) for the 16 central states extending from North Dakota and Wis­
consin in the North to Texas and Mississippi in the South (including Kentucky and 
Tennessee): by 1990, 10 of those states had values of MKTi less than .81, and the 
value of MKTi decreased over the study period in 11 of the 16 states. This reflects 
the fact that their employment generally increased faster than their population 
over the period. By 1990, 14 of the 16 states either had a value that was less than 
1, or a value that had decreased since 1954.21 However, production-line manufac­
turing seems to have experienced the greatest growth in these states since (as 
shown in Table 3) the PWPi increased in 12 of the 16 states. Whether this region 
will eventually rival the Manufacturing Belt in terms of skill-biased technical 
change remains to be seen. 

VI. SUMMARY AND CONCLUSION 

Regional labor rates, the spatial composition of labor, and the behavior of 
markets can lend useful insights into the regional growth of manufacturing. If 
nothing else, the overwhelming importance of markets and labor should be wel­
come news to those involved in the study of manufacturing location and growth, 
because labor and market data are so readily available. But in the case of markets 
(P /E), the researcher must tread carefully on a fragile set of assumptions, and the 

20Rigby (1992, p. 418) also points to these conclusions, claiming that "the productivity of nonproduction manu­
facturing workers has increased much more slowly in the sunbelt than in the snowbelt of the U.S." 
21The only exceptions were Louisiana and Texas. But in Texas the value of MKTi increased (and was greater than 
1 in 1990) because even though employment increased about 60 percent faster than the national average, the rate 
of population growth was twice the national average. Note also that the .81 level for MKTi is used here as an ad 
hoc benchmark since it was the average MKTi value for the Manufacturing Belt over the study period. 
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results may be applicable only to the broadest of regions. Nevertheless, the con­
vergence of markets is consistent with prior studies and reflects the eagerness of 
firms to capture the profits of market locations. 

In the case of labor wage rates, the Manufacturing Belt stands out as the 
only region to deviate from the pattern of convergence. This highlights the impor­
tance of regional and state analysis, since overall measures ( cr- and ~-convergence, 
and x2 tests for independence), all of which point to convergence, mask the fact of 
divergence in the Manufacturing BeltP But the latter trend is consistent with 
studies that have suggested for many years that the North's greater production 
wages and unionization provided a major, if not the major, impetus for some firms 
to head elsewhere. Many other firms closed altogether when they could not com­
pete with newer facilities located in lower-wage regions such as the Southeast. 
The product cycle provides one rationale for this dynamic. 

The new spatial composition of labor suggests that the Manufacturing Belt 
has experienced skill-biased technical change to a greater degree then other 
regions. The redistribution of unskilled labor, notably to the Southeast, follows 
directly from Goldfarb, Yezer, and Crewe's (1983) finding of greater regional wage 
differences for unskilled versus skilled labor, and from Oster (1979), who found 
that location search was more important in industries with a higher percentage of 
unskilled labor. Of course, regional technical change may be considered by some 
to be a peripheral issue compared to the larger phenomenon of Sunbelt resurgence 
and northern decline. But what the Manufacturing Belt has lost in numbers, it may 
have replaced with a capacity for innovation and new, cutting-edge technology. 
Florida's (1996) recent survey of manufacturers discovered a high rate of innova­
tion in the Midwest, and Riefler (1995) found that eight of the top 15 states ranked 
by manufacturing competitiveness were in the Manufacturing Belt. The seedbed 
function of the Manufacturing Belt, often referred to by R.D. Norton (1986, 1992) 
and others, may indeed be alive and well. 

Chinitz (1986) may have typecast regional growth of manufacturing best 
when he associated the West with "demand pull," the South with "cost-push," 
and the North with "resiliency." With markets in the West shrinking and labor 
rates converging, the resiliency of the North may prove to be the greatest resource 
of all. This echoes Rostow (1960), whose "stages of growth" model included a fifth 
stage characterized by a well-developed social, technical, or organizational infra­
structure. Further growth is assured once regions manage to reach the fifth stage, 
since it allows them continually to find new exports to replace outmoded ones. 
The new international division of labor implies that regions trapped at the end of 
the product cycle (the Southeast?) may be the most vulnerable of all. On the other 
hand, if regions of the U.S. are in fact becoming more homogeneous, as suggested 
by both Chinitz (1986) and Bradshaw (1988), centralization may be the key to 
determining the location of the next manufacturing belt in the United States. 
22Note that although this paper deals only with production wages, the results mirror those obtained for personal 
income by Crown and Wheat (1995), which is not surprising given Bernard and Jones' (1996) finding that man­
ufacturing had the greatest impact on the growth in overall state labor productivity. 
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