FEDERAL RESERVE BANK OF ST. LOUIS

NOVEMBER 1987

Is Eighth District Manufacturing

Endangered?

Thomas B. Mandelbaum

E MPLOYMENT in U5, manufacturing industries
has declined more than 9 percent since 1979, casting
doubt about the stability of our industrial base. Other
indicators of manufacturing activity, however, suggesl
a maore favorable evaluation. Real output in manufac-
turing, for example, has increased 16.5 percent since
1979. This output growth, achieved with a shrinking
labor input, reflects a gain in productivity per worker.
Moreover, the proportion of the nation's real GNP
originating in manufacturing has remained remark-
ahly stable over the past 40 vears.!

Despite this stability at the national level, a major
shift of the location of manufacturing activity among
regions has occurred. While declining in the "Rust
Belt,” manufacturing activity has posted solid gains in
the West and ihe "Sun Belt.”™ Between 1947 and 1985,
the share of the nation’s manufactured goods pro-
duced in the Middle Atlantic and East North Central
censts regions dropped from 60 to 40 percent” This
decline was offset bv an increase in the South and
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'For an analysis of the nation's manufacturing performance, see
Tatom {1986a and 1986b}. See O {1987) for a long-run perspective
on structural changes of the U.S. economy.

“See Crandall {1988}, for an analysis of regional shifts of U.S.
manufacturing.

3This statement refers fo the percentage of gross value added in
manufaciuring. published by the U.S. Bureau of the Census in
Census of Manufactures and Annual Survey of Manufactures. Gross
value added is described in the shaded box on the next page. The
Middle Atlantic census region includes New Jersey, New York and
Pennsylvania: the East North Central region includes lllinois, Indi-
ana, Michigan, Ohic and Wisconsin.

West from 26 percent in 1947 to 46 percent in 1985
with little change in the share contributed by New
England and the West North Central states

This article compares the performance of manufac-
turing in the Eighth Federal Reserve District with that
in the nation. {ts purpose is to determine whether
regional shifts of manufacturing noted elsewhere have
alse occurred in the Eighth District, which is not
entirely in either the Sun or Rust Belts?

MANUFACTURING PERFORMANCE IN
THE BEIGHTH DISTRICT

In this article, emplovment data and three mea-
sures of mapufacturing output are used to evaluate
manufacturing performance in the District. These
three output measures are manufacturing product
(MP), gross value added {GVAL, and value of shipments
(V5. Each indicator is described in the shaded insert
on page 00. An appendix outlines the methodology
used to estimate the Fighth District’'s MP, Several indi-
cators of manufacturing output were used to gauge
the consistency of the analysis.

“The New England region includes Connecticul, Massachusetts,
Maine, New Hampshire, Rhode Istand and Vermont; the West North
Central region includes lowa, Kansas, Minnesota, Missouri, Ne-
braska, North Dakota and South Dakcta. Except for the states in the
Middie Atlantic and East North Central regions the rest of the siates
make up the South and the West,

sThe Eighth Federa! Reserve District includes Arkansas and parts of

illinois, Indiana, Kentucky, Mississippi, Missouri and Tennessee.
Due to data limitations, however, only data from Arkansas, Ken-
tucky. Missouri and Tennessee are used in the analysis.
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All measures are adjusted for intlation (1982 prices)
using the nation’s implicit price detlator for manufac-
turing. Due to data limitations, the District analvsis
focuses on the 1972-85 period,

Manufacturing Growth: Eighth District
vs. the United States

Employment Trends. Chart 1 shows that the Dis-
trict’s total wage and salarv employment, which
equals about 7 percent of US. total employvment,
closely followed movements in national employvment
since the early 1970s. The similar growth of total em-
plovment in the region is not surprising; there is a
close similarity between the industrial compositions
of the regional and national work forces. The largest
differences between the region’s and nation's indus-
trial structures are a slightly smaller proportion of the
District economy accounted for by the services sector
and a slightly larger share accounted for by manufac-
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turing.” In 1986, manufacturing emploved 21.4 percent
of the District’s wage and salarv workers and 191
percent of the nation’'s.

As chart 2 shows, District manufacturing employ-
ment has also followed national trends since 19727
The number of manufacturing workers peaked in
1979, then declined cychcally through 1982, In the
current recovery period, manufacturing employment
rebounded sharply in 1984 before resuming its decline
in recent years. District manufacturing emplovment

“3ee Mandeibaum (1887) for a more complete discussion of the
similarities of the region’s and nation’s employment compositions.

A t-test of the average difference between District and U.S. annuaj
growth rates of manufacturing employment, 1973-85, vieids a t-
statistic of - 0.486, indicating the difference is not statistically signifi-
cant at the .05 level, The period begins in 1973 rather than 1972,
because 1972 is the first observation and this observation is used in
calculating the 1973 growth rate.
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Chart 1

Total Employment

Millions
100

in 1986 was 1.41 million, almost 8 percent below its
1979 peak level and roughly equal to its 1972 level.

Output Growth. In contrast to emplovment, District
manufacturing output, like that in the nation, has
grown substantially. As chart 3 shows, both regional
and national manufacturing outpul (MP} declined in
recession vears but increased sharply during business
cvcle upturns. The net result was a substantial output
gain over the period.

The chart also shows that the District’s manufactur-
ing output has closely {followed national trends. The
first line of table 1 shows the close similarity between
regional and national growth in various measures of
output. The District’'s 2.6 percent average annual
growth MP during the 19735-85 period was statistically

Anrnual Daota

indistinguishable from the nation’s 2.9 percent pace,
Regardless of the output measure used, there was
little difference between annual growth rates of re-
gional and national manufacturing output®

The real value of manufacturing output in the Dis-
trict, as measured by MP, was $50.6 hillion (1982
prices} in 1985. This represents a 7.5 percent gain
between 1979 and 1985, a period in which declining
emplovment trends intensified concerns about the
health of the manufacturing sector.

sT-tests of the average differences between District and U.S. annual
growth rates, 197385, of MP, GVA and V8 yieid t-statistics of ¢.54,
—0.28 and —1.59, respectively. None of these is significantly
different than zero, in the statistical sense, at the .05 significance
level,
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Chart 2
Manvufacturing Employment
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Individual Industry Growth

The similarity of manufacturing cutput growth in
the District and the United States could mask substan-
tial differences between the regional and national
growth in individual industry groups. Similar growth
of total manufacturing output coudd result if sironger
growth of some regional subsectors offset slower-
than-national growth in others.

Fach of the industiv groups of the Lighth District
manufacturing sector, however, grew at near the na-
tional pace. Although the growth rates of output for
muost of the District industiv groups diftered some-
what from the national rates tsee table 11, none of the
these differences is larger than would be expected due

8

Annucl Data

Millions
1.55

1.49

1.43

1.37

to the chance variation of the data” This result holds
regardless of the output measure used.

Industrial Composition

Even with identical regional and national growth
rates for each industry, overall manufacturing could
differ considerabiyv if the industrial compositions of

T-tests of the average differences between District and U.S. annual
growth rates for each output measure for each manufacturing indus-
try group were conducted. None of these is statistically different
from zero at the .05 level of significance.
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Real Manvufacturing Output
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Chart 3
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compounded annual rate between 1972 and 1985.
Table 2 shows slightly faster growth when labor pro-
ductivity is measured by GVA per worker and VS per
worker.”

The growth of total manufacturing output and labor
productivity in the region indicate that, rather than
undergoing a dramatic decline or "deindustrializa-

"Because no regional data for GVA and VS are available for 1979-
81, it is impossible to compute average annual growth rates for
those variables that are comparable to the average annual growth
rates for MP. Therefore, compounded annual rates, which require
only the initial and terminal years of the periods, are used to indicate
average growth. In each productivity measure, the number of manu-
facturing workers are from the U.S. Bureau of the Census' Annual
Survey of Manufactures and Census of Manufactures.
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NOVEMBER 1987

tion,” the District’s manufacturing sector — like the
nation's — 1s expanding and becoming more produc-
tive.

Operating Ratios

Labor productivity and unit labor costs of a region’s
manufacturing sector relative to the rest of the nation
are related to the region's competilive position in
national markets. A comparison of changes in the
regional and national operating ratios reveals whether
the District is keeping pace with improvements at the
national level.

Table 2 compares the 1985 levels and the com-
pounded annual growth rates of labor productivity
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Chart 4
Composition of District and U.S. Manufacturing

Output, 1985

Percent of total
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and unit labor costs using each of the three measures measured in 1982 dollars, was $0 .49, almost identical
of outpul. Unit labor costs are measured by payroli per to the $0.50 national level. In addition to similar levels,
unit of output." Total District payroll per dollar of MP,

it includes gross earnings paid to ail employees, but exciudes
“The payroil data is published by the U.5. Bureau of the Census in empioyer contributions for social insurance and payments to propri-
the Census of Manufactures and the Annual Survey of Manufactures. etors or partners of unincorporated establishments,

11



FEDERAL RESERVE BANK OF ST. LOUIS

table 2 shows that the decline in District and national
unit labor costs between 1972 and 1985 was also simi-
lag; unit labor costs (payroll’MP declined at a com-
pounded annual rate of 2.3 percent in the District, and
2.7 percent rate in the nation. Similar results are found
when unit labor costs are measured by pavroll/GVA or
pavroll/Vs.

Table 2 also shows the similarity of both the level
and growth of labor productivity. Whether measured
by MPrwvorker, GVA/worker, or VS/worker, the levels
and compounded annual growth rates of District and
.5, labor productivity were quite similar.

The overall resemblance in the levels and growth of
these operating ratios suggest that District manufac-
turing is maintaining its competitive position relative
to the rest of the nation.” This, and the fact that the
competitiveness of the nation’s manufacturing sector
has improved relative (o its major foreign competitors,
suggests that District manufacturers are maintaining
their competitive position in international markets as
well as in domestic ones.”

"2In addition to simifar composition and operating ratios, District
manufacturing also resembled U.S. manufacturing in the relative
importance of export industries, a factor that could influence manu-
facturing growth. The U.S. Census Bureau's Annual Survey of Manu-
factures (Crigin of Exports of Manufactured Products, 1987) reported
that, in 1984, exports accounted for 5.8 percent of District manufac-
turing’s shipments, compared with 6.7 percent nationatly.

*See Taiom (1986z), pp. 14-15.
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Uneven Growth and Structural Change

The declining growth of some mature industries,
especiaily metal production, is sometimes cited as an
example of the decline of manufacturing. As table 1
shows, however, the growth of primary metal produc-
ton is not tvpical of manufacturing as a whole. While
the District’s total MP expanded at a 2.6 percent pace
in the 1973-85 period, the average annual growth rate
of regional primary metals output was zero. Nation-
ally, total MP grew at a 2.9 percent rate while primary
metals output fell at a 1.7 percent rate. Because the
sector produced less than 10 percent of regional or
national MP between 1973 and 1985, however, its slug-
gish performance was offset by the more rapid growth
in other manufacturing industry groups. For example,
M¥P of the nonelectrical machinery and electronic
equipment sectors grew at 8.6 and 3.9 percent rates in
the District and at 7 and 6.6 percent rates nationally,

These examples and the data in talde 1 point out the
unevent growth among manufacturing's  industry
groups. Despite this diversity among the industries’
growth rates, the uneven growth led to only minor
changes in the industrial composition of manufactur-
ing hetween 1972 and 1985, Chart 5 shows the propor-
tion of total District MP contributed by each of the 10
largest industiv groups. Although there were some
changes in the components of manufacturing — for
example, the rapid growth of clectronic equipment
output caused that industiv's share to increase, while
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Chart 5

Composition of District Manufacturing Product, 1972-85

Percent of total
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the shuggish expansion of primary metals output SUMMARY
caused its share to shrink — overall, the compeosition

of Bistrict manufacturing throughout this period re- In both the nation and the Eighth District, employ-
mained relatively constant, ment growth in the manufacturing sector has not kept

13
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pace with the rest of the economy's employment
growth, leading some observers to view manufactur-
ing as an ailing industry. Output trends, however,
provide a different picture of manufacturing perfor-
mance. Nationally, real manufacturing output has
grown as fast as the other sectors of the economy.
Labor productivity in manufacturing has grown faster
than in the rest of the economy, allowing manufactur-
ing to produce a constant proportion of national out-
put with a declining proportion of its labor force.

Not all regions shared in the nation’s manufacturing
stability. Rapid growth in the South and West offset
declines in northern industrial areas. In the Eighth
District, however, the growth of manufacturing em-
plovment and output were quite similar to the na-
tional expansion in the 1972-85 period. This parallel
growth was made possible by similarities in compuosi-
tion, labor productivity and unit labor costs.

Although some individual manufacturing indus-
tries contracted sharply since the early 19705 in terms
of real output, others grew briskly as the compesition
of manufacturing evolved in response to consumer
demands and comparative advantage. The overall
trends point to the stability and increased productiv-
ity of the Eighth District and U8, manufacturing sec-
tors.
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Computing District Manufacturing Product

Manufacturing product IMP) data computed by the US.
Commerce Departmenl measures that portion of the na-
tion's real GNP originating in manulacturing. No corres-
ponding measurs is available at the state or regional level.
While the value of shipments and gross value added are
related measures, the shaded insert explains how they
differ from MP.

To compute a measure of District manufacturing output
corresponding to nalional MP, the methodology developed
by Kendrick and Javcox (1965] and modified by Niemi (1883]
and Weber 11979} was followed. District MP is an estimate of
the sum of manufacturing output in the four states that
dominate the District economy — Arkansas, Kentucky, Mis-
souri and Tennessee. MP was derived by estimating cutput
for each of the District’s 20 manufacturing industry groups
and summing over all industry groups.

District MPwas computed in two steps. First, preliminary
estimates were calculated assuming that the ratio of output
to earnings in each manufacturing industry was identical in
the District and the United States. In the second step, the
preliminary estimates were adjusted to correct for produc-
tivity differences between the District and the Uniled States.

More specifically, the first step in estimating District MP
is to mukltiply the ratio of national outpu! [0 national earn-
ings in each of the industry groups by District earnings in
that industry. That is, the preliminary estimate of District
output originating in industry group i, vear t is:

(1} PMP,, = (MP, /B, JE,,

EIEREL

where MP is real GNP originating in the nation’s manufac-
turing industry group i, yvear t, £ represents earnings, and
the US and D subscripts symbolize the U5, and the Eighth
District, respectively. Earnings and U.5. MP data are pub-
lished by the US. Commerce Department. Earnings include
wages and salaries, other labor income and proprietory
income.

The preliminary estimates resulting from equation 1 will
be accurate to the extent that the ratio of MP to E in each
industry group is similar in the District and the nation. This
assumption has been interpreted as one of similar produc-
tivity at the regional and national levels. In the second step
of compuiing District MP, the preliminary estimates for
each industry group were adiusted by a measure of that
industry's productivity in the District relative to the nation.
This procedure was developed by Nierni {1983). The mea-
sure of relative productivity is the ratio of gross value added
per dollar of payroil for the District to gross value added per
dollar of payroll in the nation, or

(21 (GVAL P AGVA, P ),

where GVA and P are gross value added and pavroll data
published by the U.8. Bureau of the Census' Annual Survey
of Manufactures and the Census of Manufactures. For each
industry group, the relative productivity measure was mul-
tiplied by the preliminary estimates (PMP,,) to compute the
final estimates. Total manufacturing output is the sum of
the final estimates for all industry groups.
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