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Views from the Ohio
Manufacturing Index

by Michael F. Bryan
and Ralph L. Day

A Preview

Economigtsand other observersare closdly exant
ining the manufacturing sector these days, fearing
that Americasindustrial base is disappearing. Cer-
tainly, the steady declinein the proportion of

tota jobsin manufacturing, asshown in figure 1,
supportsthisview. However,a more careful look
reved sthat manufacturing's overal share o red
national output has remained essentialy
unchanged since 1950.!
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A more reasonableworry, it would
seem, isthe uneven regional distribution of manu-
facturing growth that is obscured by nationdly
aggregated data. Unfortunately,the information
used by andyststo evduate regional manufactur-
ing output has been limited to quinguennial cen-
sus data and, when available, annual survey data.

lack of timely regiond data
prompted the establishment of regionally based
productionindexesby the Federa Reserve Banks
of Atlanta, Boston, Ddlas, and San Francisco.2 The
Federa Resarve Bank of Cleveland has recently
devel oped a monthly manufacturing production
index for the state of Ohio—the Ohio Manufac:
turing Index (OMI).

The OMI isan experimental index
o red output by Ohio manufacturersthat is
derived from statelevel manufacturing employ-
ment and electric power consumption data. The
OMI tracks manufacturing output & the two-digit
gandard indudtrid dassification (SIC) leve of
aggregation, beginning inJanuary 1979 and end-
ing in December 1986. The methodol ogy and pro-
cedures used to developthe index are outlined
in the technica appendix that followsthisarticle.

..........................................

1 For an overview of developments in the U.S. manufacturing sec-

tor, see Michael F. Bryan. “Is Manufacturing Disappearing?”
Economic Commentary, Federal Reserve Bank of Cleveland, July 15,
1985; and Patricia E. Beeson and Michael F. Bryan, "The Emerging Ser-
vice Economy,” Economic Commentary, Federal Reserve Bank of Cleve-
land, June 15, 1986.

Regional production indexes produced by the Federal Reserve
Banks of Boston and Atlanta have been discontinued, primarily
due to budget reductions.
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In 1984, Ohio firmsrepresented 6.3
percent of the nation's manufacturing output,
making Ohio the third-largest manufacturing state,
trailing only Cdifornia(11.0 percent) and New
York (7.4 percent) in manufacturing prominence.3
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Despitethissize, the cyclicd pat-
ternsof Ohio's manufacturingoutput remain large:
ly unseen and are often thought to mirror national
manufacturingtrends. Y e, evidence from the
OMI suggeststhat important differencesexist
between U.S and Ohio manufacturers, particularly
within individua industries. In thisarticle, we

L _____________________________________ |
Distribution of Manufacturing Output by State, 1984
(ten largest manufacturing states, nominal dollars)

Distribution
o Output
VaueAdded Shareof Durable  Nondurable
State (millions$)  Nation (%)" %)
United States 983,560 _ 576 424
1. Cdlifornia 108,373 11.0 68.1 319
2. New York 72,361 7.4 537 46.3
3. OHIO 62,346 6.3 68.3 3L7
4. Texas 55,556 56 499 50.1
5. lllinois 55,246 56 56.1 439

6. Michigan 53,069 54 75.8 24.2
7. Pennsylvania 51,725 53 56.2 43.8
8. N. Carolina 36,682 37 38.7 61.3
9. New Jersey 36,543 37 43.3 56.7
10. Indiana 33,762 34 70.3 2.7

'Durablegoods manufacturing is defined to includeSICs 24, 25, and 32-39.

SOURCE: 1984 Annual Survey of Manufactures, Bureau of the Census.
. ]
TABLE 1

1 987 QUARTER 1

introduce the OMI and discussthe new perspec:
tive it provides of manufacturingtrends in Ohio.

I. A View of the Forest

Manufacturing employment in Ohio reached a
peak of 14 millionworkersin March 1979. A that
time, manufacturing industriesemployed more
than 30 percent of the state's workers. Since 1979,
however, manufacturing employment in Ohio
has fallen by more than 20 percent. In recent
months, it was roughly 1.1 millionworkers, or
about 20 percent of Ohio's civilian work force
(figure 1). Asin the nation, Ohio's manufacturing
sector hasfailed to register significant employ-
ment growth in nearly three years.

However, because the relationship
between employment and output is not constant
over time, due to changesin productivity and to
the substitution of capital for labor, inferences
about the manufacturing sector drawn exclusively
from alabor perspectivecan be misleading.

Unlike employment, real manufac-
turing output in Ohio, as measured by the OMI,
has been rising throughout most of the current
economic expansion (figure2). Between there-
cessionary trough occurring in the fourth quarter
of 1982 and the fourth quarter of 1986, real manu-
facturing output in the state rose 34.7 percent.
Manufacturing output at the national level grew at
aslower pace over the period, 304 percent.*

Differencesbetween U.S and Ohio
manufacturing output trends arise principally
from two related sources. Firg, the level of red
output per worker (labor productivity) and the
growth rate of labor productivityare greater in
Ohio than in the rest of the country. Furthermore,
the Ohio manufacturing businesscycle tendsto
be more sharp than the national cycle, a conse
guence of the state'sconcentration of durable-
goods manufacturing.

For example, 1984 ccnsus datashow
that Ohio workers produced roughly 8 percent
more red manufacturing output per worker than
isproduced nationally. Between 1982 and 1984,
the rate of growth in labor productivity for Ohio
manufacturerswas roughly 20 percent, compared
with only a 16 percent gain for the nation.> More:

..........................................

3 Output estimates are based on value added.

4 The U.S. and Ohio manufacturing indexes may not be perfectly

comparable because of differences in methodology. However,
many of the data sources and the fundamental structure of the indexes
are the same.

These productivity estimates are based on real value added per
5 worker. Value added and employment data come from the
Survey of Manufactures. Nominal value-added estimates were deflated
using national price deflators supplied by the U.8. Department of
Commerce.
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over, evidence from the OMI indicates that
Ohio's leading growth industriesgenerally have
aboveaverage labor productivity.As aresult,
dightly slower rates of growth in total manufac-
turing employment since 1982 generated some-
what greater real manufacturing output gainsfor
Ohio manufacturers than for U.S. manufacturers.

Distribution of the Ohio Manufacturing Sector by

Industry, 1984

(durable-goods industriesin CAPITALS)

Industry Importance opiq Share Rank in

Indusgtry (SIC) Ta0hio(%)TallS (%) aflS (%) theUS

1. TRANSFORTATION 17.8 11.6 9.7 3
EQUIPMENT (37)

2. FABRICATED 12.6 6.9 11.6 1
METALS (34)

3. NONELECTRICAL 115 114 6.4 3
MACHINERY (35)

4. RMARY 9.7 43 14.3 1
METALS (33)

5. Chemicalsand 8.9 9.6 5.9 5
Allied Products (28)

6. BLECTRICAL 8.8 11.2 49 5
MACHINERY (36)

7. Food and Kindred 7.7 10.0 49 6
Products (20)

8. Rubber and 55 35 10.0 1
Pastics(30)

9. Printingand 4.9 6.8 46 6
Publishing (27)

10. STONE, LAY, 3.6 28 8.1 2
AND GLASS(32)

11. Paper and Allied 2.6 42 4.0 8
Products (26)

12. INSTRUMENTS 17 41 26 17
Remaining 4.7 136 22 —
Manufacturers

SOURCE: 1984 Annual Survey of Manufactures, Bureau of the Census

TABLE 2

Ohio's manufacturing recovery was
also preceded by a contraction that occurred ear-
lier and was more severe than that experienced
nationally. To illustrate, Ohio's last manufacturing
recession may be more accurately viewed asa
combination of two recessions. Between thefirg
quarter of 1979 and the third quarter of 1980,
manufacturing output in Ohio declined by
dightly over 15 percent—about three timesthe
percentagedrop felt a the national leve (5.2
percent). Ohio's second manufacturing contrac:
tion began in the third quarter of 1981, and by
the fourth quarter of 1982, manufacturing produc-
tion had fallen 12.6 percent, compared with a
10.7 percent decline over the same period for dl
U.S manufacturers.

ECONOMIC REVIEW

The relatively sharp businesscycle
experienced by Ohio manufacturersreflectsthe
state'sindustrial composition (table 1). Inthe
latest survey year, 1984, durable-goods manufac:
turing represented 68.3 percent of the state's total
manufacturing output. Ohio is not the most
durable-goodsintensive state of the 10 largest
manufacturing states—Michigan'sdurable-goods
share was 75.8 percent in 1984 and Indiana's
share was 70.3 percent. However, the relativesize
of durablegoods manufacturing is considerably
greater in Ohio than is the case nationally,where
durable-goods manufacturing accounted for only
57.6 percent of the 1984 total.

Michigan'sdependence on durable
goods production is primarily a conseguence of
the automobile industry'sdominance in that state
(representing about 36 percent of its manufactur-
ing output in 1984), while Ohio's durable-goods
sector is more broad-based. For example, in 1984,
Ohio's manufacturing output was distributed
among five important durable-goods and one
nondurable-goods industry (table 2). The state's
largest manufacturing industry was transportation
equipment, representing 17.8 percent of its over-
al manufacturing production, compared with a
contribution of only 11.6 percent & the national
level. Following transportation equipment were
the fabricated metals (12.6 percent), nonelectrical
machinery (11.5 percent), primary metals (9.7
percent), chemicals(8.9 percent), and electrical
machinery (8.8 percent) industries.

In 1984, Ohio led dl statesin out-
put for two durable-goods industries, fabricated
metalsand primary metals, and for one
nondurable-goods industry, rubber and plastics.
In addition, Ohio manufacturerswere the
second-leading producers of stone, clay, and glass
products and the third-leading producers of
transportation equipment and nonelectrical
machinery,al durablegoods industries.

Historicdly, durable-goods pro-
ducers have suffered more pronounced business
cycle swings than nondurable-goods producers; a
phenomenon, it would seem, that is not yet clearly
understood (figure3). Oneview isthat changes
in the economic climate, which are accompanied
by fluctuationsin income and interest rates, result
in intertemporal substitutionsby consumers.
Because durable goods, by definition, involve a
longer consumption horizon than nondurable
goods, these intertemporal substitutionsare more
keenly felt in the consumer durables market.

A possibly complementary view,
fi-om the perspective of thefirm, isthat changes
in the desired capita stock, such asthose arising
from changesin consumer demand, generate
exaggerated swingsin net investment. This
"acceleration principle” impliesthat the more
"durable" the capital stock, the more pronounced
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the production cycle for capital goods.

Beyond its business-cycleimplica
tions, Ohio's industrial mix probably makesthe
state's manufacturing sector more vulnerable to
pressure from foreign rivas, and implies that
Ohio's manufacturing economy is more sensitive
to international trade fluctuationsthan isthe
national manufacturingeconomy. A recent analy-
sisd the impact of exchangerate movementson
manufacturing revealed that a 10 percent increase
in thevalue of the dollar generates about a 0.8
percent decrease in U.S manufacturing output,
whereasin Ohio, a similar exchangerate increase

Transportation Equipment
Index, 1982 = 100
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generates roughly a 1.0 percent decrease in
manufacturing output.®

Indeed, the 6 percent plungein the
value of the dollar between June and September
1986 was probably welcomed by Ohio's manufac-
turers, asthe OMI showed five consecutivemonth-
ly advancesbetweenJuly and December 1986, and
increased 2.3 percent in the final quarter, com-
pared with only a 0.8 percent increase nationaly.

From the broad perspective, then,
Ohio's manufacturing economy seems to be char-
acterized by arather pronounced cycle, resulting
from the combined influence of alarge concentra
tion of durable-goods manufacturersand arelative
ly high and growing level of productivity.

II. A View of the Trees

At the industry level, differencesbetween the
Ohio and national manufacturingeconomies are
more striking. In some industries, the perfor-
mance of Ohio's manufacturers between 1979
and 1986 exceeded national growth rates, and in
afew cases, such as chemicalsand fabricated
metals, Ohio's growth has been impressive. Other
industries, including paper, printing, electrical
machinery, and stone, clay, and glass manufactur-
ing, have logt ground relativeto the rest of the
country since 1979.

It is not the intention of thisanaly-
sisto discusseach industry in detail, and only the
date's largest industrieshave been singled out for
comment. Industriesthat are not expressly consid-
ered in thissection are presented in figures4h
through 40 at the end of the article.

- Transportation Equipment

Transportation equipment manufacturing, tradi-
tionally a pivotal industry in the national business
cycle, was hit particularly hard by the recessions
of the 1980s. The ensuing expansions, however,
allowed transportation manufacturersin the US
and Ohio to surpassthe output peaks established
in 1979 (figure 4a).

Over the expansionary period span-
ning the fourth quarter of 1982 and the fourth
quarter of 1986, transportation equipment output
in the U.S. grew 48.2 percent. Over the same
period, thisindustry'sgrowth ratein Ohio was
50.4 percent, making transportation equi pment
production one of Ohio's fastest-growing man-
ufacturing industriesin recent years. Indeed, evi-
dence from the OMI suggeststhat transportation

6 See CBO Staff Working Paper, "The Dollar in Foreign Exchange
and U.S. Industrial Production," December 1985; and Amy Durrell,
Philip Israilevich,and K.J. Kowalewski, "Will the Dollar's Decline Help
Ohio Manufacturers?"Economic Gommentary, Federal Reserve Bank of
Cleveland, August 15, 1986.
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4B

eguipment production hasgenerated about 25 per-
cent of the state's manufacturingoutput growth

since 1982 and may currently represent more

than 20 percent of its manufacturing economy.
Therearea number o reasonsthet
Ohio's trangportation equipment producers have
expanded rapidly since 1982. For one, motor ve
hicle production, the fastest-growingcomponent
in the transportationfield in this decade, repre
sentsalarger shared transportation equipment
output in Ohio (about 70 percent) than it does
nationdly (about 48 percent). It would seem that

motor vehicle production also contributed to

Nonelectrical Machinery
Index, 1982 = 100
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Ohio's rdlatively severedeclinein real trangporta:
tion equipment output between 1979 and 1982.

Despite some strength since 1983,
production of aircraft, railroads,and ships
changed little between 1980 and 1985. These
industriesare sgnificantly less important to the
date's manufacturingeconomy than they are to
the national economy.

In addition, redl output per worker
in transportation equipment productionis
roughly 15 percent greater in Ohiothan in the
U.S,and the rate of growth in labor productivity
for transportation equipment workers between
1982 and 1984 was about 28 percent, compared
with 19 percent nationdly.

Another contributing factor to
Ohio's recovering transportation equi pment
industry has been the establishment of aJapanese
auto plant, and its supporting suppliers,in the
gate. Honda, which began producing in Ohioin
1982, currently assembles more than 145,000 cars
thereannualy, generating roughly $650 million
in annua manufacturing output?

- Fabricated Metals

Fabricated metds has been agrowth industry in
Ohio's manufacturingeconomy (figure 4b).
Although the state's faboricated metd's manufac
turers experienced approximately the same con-
traction as national manufecturersdid over the 16
quarters between 1979 firg quarter and 1982
fourth quarter (-25.6 percent versus-26.5 percent
nationdly), the recovery of fabricated metds pro
duction in Ohio has been stronger than the pace
set nationdly (40.0 percent over the 16 quarters
ending in 1986 fourth quarter, compared with
32.3 percent for the nation).

Again,some d Ohio's improve
ment in fabricated metals production can be
traced to a decided productivity advantage for the
date. In 1984, red output per worker in fabri-
cated metadswas about 21 percent greater in
Ohiothan in the U.S,, and the Sate'sgrowth rate
o productivity in thisindustry exceeded the US
rate (roughly 22 percent versus 14 percent).

Industrial mix also appearsto bea
contributing factor to Ohio's successin the fabri-
cated metdsarea. About onetthird of the gate's
fabricated metals production occursin theforging
and stampingsfield, whereasnationally thisindus
try represents only about 18 percent of the fabri-

These estimates assume domestic content of 50.0 percent, on an

average 1985 new-car cost of $8,845. Not all of the U.S. content
is captured in Ohio, as some domestic suppliers are located outside the
state. See Michael F. Bryan and Michael W. Dvorak. "American Auto-
mobile Manufacturing:It's Tuming Japanese," Economic Commentary,
Federal Reserve Bank of Cleveland, March 1, 1986.
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s Ohi 0 Manufacturersrely heavily on the produc-
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FIGURE 40

cated metals output. The forging and stampings
industry generates much of itsdemand from pro-
duction of consumer durables, particularly motor
vehicleswhich, as stated earlier, have been
important contributorsto the current economic
expansion.

At the nationd level, the fabricated
metals industry has been dominated by the pro-
duction of structural metals, which are used
primarily in construction—anindustry that has
not fared aswell asconsumer durables during
the recovery to date.

+ Nonéectrical Machinery

Although the recovery in Ohio's nonelectrical
machinery industry has been dightly greater than
that experienced nationdly (figure 4c), produc-
tion of nonelectrical machinery in the state suf-
fered a sharper decline during the recessionsof
1980 to 1982. Between 1979 firg quarter and
1982 fourth quarter, Ohio nonelectrical machin-
ery production was off 27.8 percent versusa
decline of only 8.6 percent nationally.

In thisindustry, & least, differences
in productivity and productivity growth ratesare
not a mgjor factor in industrial growth rate differ-
ences between the U.S and Ohio. Here, the differ-
encesin national and Ohio industry performance
are probably related to the mix of industries
within the nonelectrical machinery category.

tion of metalworking machinery, an industry
dependent on durable-goods demand and one
that hasbeen under pressurein recent yearsfrom
foreign competition. Approximately 20 percent of
Ohio's nonelectrical machinery involvesthe pro-
duction of metalworking machinery, more than
twice the national incidence.

Surprisingly enough, the national
nonel ectrical machinery industry is heavily domi-
nated by computer manufacturing, which gener-
ates roughly 25 percent of the nation's nonelec-
trical machinery output, but which accounts for
only about 7 percent of the nonelectrical
machinery output in Ohio. Computer production,
which set a blistering pace early in this decade,
has slowed appreciably since 1984.

- Primary Meals

Ohio isthe largest producer of primary metasin
the nation, as a result of its heavy concentration
of steel and iron makers. And, asis true nation-
adly, the performancein Ohio's primary metals
industry hasfailed to regain the ground lost since
1979 (figure 4d). Daafrom the OMI indicate that
a year-end 1986, Ohio primary metals makers
were producing at only about 68 percent of their
average 1979 output.

Ohio's experience in the primary
metals area has been virtudly identical to the
nation's, even though red output per worker in
thisindustry isapparently greater in Ohio than in
the US (about 23 percent more in 1984).

29

- Chemicalsand Allied Products

In the U.S,, the chemicalsand alied products
industry means drugs (more than 22 percent
compared with 5 percent in Ohio), but in Ohio it
means soaps (34 percent versus 18 percent
nationally). The patternsoutlined by the OMI
suggest that, despite similar performances
between 1979 and 1985, Ohio chemicalsproduc-
erssubstantialy outpaced the nation last year
(figure4e). During the current expansion (end-
ing in the fourth quarter of 1986), the growth rate
of the chemicalsindustry national ly was 28.5 per-
cent, whichiswell below the 45.2 percent
advance registered for Ohio.

Differencesin productivity
between Ohio and U.S manufacturersare also
influential in thisindustry; real output per worker
in Ohio was 19 percent greater than for workers
nationally,and the growth rate of productivity in
Ohio between 1982 and 1984 exceeded the
nation's (33 percent versus 25 percent).
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. Electrical Machinery
At the national level, electrical machinery produc-
tion enjoyed a boom between 1982 fourth quar-
ter and 1984 third quarter because of an enotr-
mous increase in the output of communications
equipment and el ectronic components (figure
4f). These industries manufacture products essen-
tid to the skyrocketing telecommunicationsfield.
But Ohio's experience in electronic equipment
manufacturing has been unimpressive, rising only
toitsprerecession levels.

At the nationd level, onethird of
the eectrica machinery industry involvesthe man-

Electrical Machinery
Index, 1982 = 100
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ufactureaf communi cationsequipment. Thiscom-
pareswith only about a 12 percent sharein Ohio.
Moreover, electrical components used in the
production of computers, namely semiconduc-
tors, are much more important to national electri-
ca machinery manufacturing than to manufactur-
ing in Ohio (about 26 percent versus9 percent).

Ohio's electrical machinery manu-
facturing industry relies primarily on the manufac-
ture of appliances. Although the household appli-
ance industry has been relatively healthy in
recent years, itsgrowth pales in comparisonto
the gainsfdt in the communications and compu-
ter fields.

- Rubber and Plastics

Plastics has supplanted rubber as the dominant
component of the rubber and plasticsindustry in
Ohio, and the OMI appears to reflect thistrang-
tion (figure 4g).

The rubber and plasticsindustry
has enjoyed growth in both Ohio and the nation
over the present expansion, but Ohio's expe:
rience hasbeen more volatile. The sharp cyce
here is probably a result of Ohio's rubber-makers,
whose production followsthe often-turbulent for-
tunes of the transportation equipment industry.

Ohio seemsto be shedding its
dependence on rubber production. In 1977,
Ohio's rubber and plasticsindustry was domi-
nated by rubber-makers (54 percent versus 46
percent in plagtics). Y et, within six yearsthe roles
were reversed, as rubber-makers accounted for
only 39 percent of the state's output in the rubber
and plasticsindustry.

III. An Oveview

The OMI and itssubindexes are a product of
ongoing research at the Federal Reserve Bank of
Cleveland. It istherefore important to emphasize
that these indexes are experimental and may not
be wholly reliable from month to month, or
within some industries. The structure of the
indexes and the data used in their construction
are subject to revisions. Future revisions may be
especially large between 1984 and 1986, over
which period the productivity assumptionswere
intentionally conservative.

With these caveats noted, the pat-
ternstraced by the index make sense in light of
Ohio's manufacturing mix and differencesin pro-
ductivity levelsand growth rates. The state's manu-
facturing cycle tends to be sharper than that expe:
rienced & the national level.

Industry-level data show that Ohio
manufacturersare recovering the transportation
equipment output lost in the last recession, asa
result of the state's active motor vehiclesindustry.
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Indeed, the demand for consumer durablesin
this decade probably accountsfor much of the

growth experienced by Ohio manufacturerssince

1982, such as that experienced by Ohio's fabri-
cated metals producers.

In addition, many of these recover-

ing industriesare characterized by relatively high
and rising productivity levels, which in part
explainswhy the growth of Ohio manufacturing

production since 1982 exceeds the national expe:

rience, despite dightly more modest gainsin
manufacturing employment.

Unfortunately,not all manufactur-
ing industriesin the state have improved their
position relative to the rest of the country. Ohio
manufacturing growth in recent years appearsto
be most prominent in industrieswhose futures
are regarded by many as uncertain. However,

Ohio haslost ground in manufacturing fields that

are considered growth industries nationally, such
as printingand publishing, and electrica
machinery manufacturing.

1 987 Q UARTER 1

Technical Appendix —

M ethodology for the Ohio

Manufacturing Index (OMI)

A number of production index methodologies
have been proposed. The procedure chosen for
the construction of the Ohio Manufacturing I ndex
(OMI) involves a minimum of timeto produce
and has been shown to be rdatively accuratefor
the Texas economy (see Fomby [1986]). The
OMI isstructurally similar to the regional produc-
tion indexes produced at other Federal Reserve
Banksand isvirtually identical to that produced
by the Federal Reserve Bank of Atlanta (see
Stroebel [1978]).1

We begin by assumingthat Ohio
manufacturers are profit maximizerswho operate
in acompetitive market. If we further assume that
Ohio manufacturersare subject to a two-factor
(Iabor and capital) linear homogeneous produc-
tion function (constant returnsto scale), we can
use Euler'stheorem to show that:

(D VA= (BL) + (PK),

where VA is manufacturing output measured by
valueadded, 7, and P, arethe unit price of labor
and capita inputs, respectively,and L and K are
the industry's employment of labor and capital.

Equation 1 can be algebraicaly
manipulated to yield the more complex, but eas
ily estimable, time series:

(2) VA, = (PL/VA) (VA/L), L, +
(P.K/VA) (VA/K), K,
= %(S,0,,i) fori = LK,
where §; are the factor sharesfor labor (Z) and
capital (K) inputs, O, , are the output ratios for
inputsin period £ and z, representsthe level of
inputsin period t.

The Ohio Manufacturing Index
uses fixed shares of labor and capital, but allows
for monthly productivity increases by a factor ¢,.
Specificaly, the output ratiosare adjusted
monthly such that:

3 0,=0,,0=+CcC n),

where n representsthe number of months that
have el apsed since the lagt survey of Ohio manu-
facturers. The productivity factor is defined by:

@ ¢= VA, /i, |1/¢
i, |1

where m and o are two survey yearsand ¢ isthe
monthly interval separatingthe two surveys. Input
productivity factorssince 1984, for which datado

not yet exist, were assumed to be equal to the av-
erage productivity factor between 1978 and 1984.2

..........................................

The Sixth District Manufacturing Production Index uses man-hours

to measure labor inputs, while the OMI uses employment levels, In
addition, the Sixth District Index seasonally adjusts the computed indexes,
while the OMI seasonally adjusts the factor inputs prior to index
construction.

27
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The OMI was produced for 15 two-

Percentage Shareof Labor and Capital For Ohio Manufacturers  digit 9C industriesand for the durable-goods,

Labor Capital
Industry (SIC) (%) (%)

Manufacturing 40.3 59.7
Durable-Goods Manufacturing 44.0 56.0
Nondurable-Goods Manufacturing 319 68.1
Food and Kindred Products(20) 249 75.1
Apparel and Other

Textile Products (23) 43.2 56.8
Lumber and Wood Products(24) 44.0 56.0
Furniture and Fixtures(25) 46.2 53.8
Paper and Allied Products (26) 46.1 539
Printingand Publishing (27) 41.5 58.5
Chemicalsand

Allied Products (28) 19.7 80.3
Rubber and Miscellaneous

Plastic Products (30) 45.2 549
Stone, Clay, and

Glass Products (32) 43.2 56.8
Primary Metals Industries (33) 43.8 56.2
Fabricated Meta Products(34) 45.5 54.5
Machinery, Except Electrical (35) 50.1 49.9
Electricand Electronic

Equipment (36) 38.0 62.0
Transportation Equipment (37) 40.9 59.1
Instrumentsand

Related Products (38) 44.6 55.4

SOURCE: 1984 Annual Survey of Manufactures, Bureau ofthe Census.

APPENDIX
TABLE 1

The fixed factor shares (S,) were
estimated using Ohio manufacturing data from
the 1984 Survey of Manufactures. The share of
labor (S,) wascalculated astheratio of the total
manufacturing payroll to thevaueadded in
manufacturing in nominal dollars. The share of
capital (S, wasderived by:

(5) Sx=1-8,.
The factor sharesare reported in table 1 of this
technical appendix.

The output ratioswere calculated
for the survey years 1978, 1983, and 1984 and for
the census year 1982. The labor output ratio (O,)
isreal valueadded to total employment. The cap-
ital output ratio (O) issimilarly constructed,
using electric power consumption as a proxy for
the employment of capital.’

In many industries, this period is associated with little or no growth
in factor productivity. Consequently, this assumption may be unrea-
listically low. Withoul firm data lo the contrary, however, a conservative

approach seemed appropriate.
Virtually all regional and national industrial production indexes
employ electric power data to approximate capital usage. See
Moody (1974) for a justification of this procedure.

nondurable-goods, and total manufacturing
aggregates (appendix table 1). Fve manufactur-
ing industriesare not reported because of con-
straints on the data: tobacco products (21), textile
mill products (22), petroleum and coal products
(29), leather and leather products (31), and other
miscellaneous manufacturing (39) . Fortunately,
thesefive industriesare rdatively small contribu-
torsto the Ohio economy, representing only about
2 percent of thisstate's value added in 1984.

The OMI and components are
availablemonthly (n = 96) and quarterly
(n = 32), both seasonally adjusted and nonsea-
sonally adjusted. Index valuesare reported on a
1982 = 100 basis.

Description of the Dataand Procedures

- The Ohio Manufacturing Index
and the durable- and nondurable-goodsaggre:
gates represent a summation of the industry-level
indexes, weighted accordingto share of red
valueadded in 1984.

- Ohio manufacturing value
added and payroll data are availablefor the cen-
susyear 1982 and for the survey years 1978, 1983,
and 1984.

 Vdueadded was deflated using
national pricedeflatorsfor these two-digit indus
tries,supplied by the U.S Department of
Commerce.

« Monthly employment datain
Ohio by two-digit industrial classificationswere
supplied by the U.S Bureau of labor Setigicsand
the Ohio Bureau of Employment Services.

- Ohio eectric power, measured
in kilowatt-hours, is used as a proxy for capita
use. Electric power datawere collected by two-
digit SC codes by the Data Services Department
of the Federal Reserve Bank of Cleveland.4 The
datainclude self-generated electric power. The
monthly timing of electric power consumption
datais not exact and tends to overlap between
months. For this reaso’h, electric power data are
entered into the OMI as a three-month moving
average.

« Theinput series are indepen-
dently seasonally adjusted using the X-11 ARIMA
adjustment procedure.

..........................................

| 4

A short description of electrical consumption data sources used in
lhis study is available from the authors upon request.
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SOURCE: Federal Reserve Bank of Cleveland and Board of Governors of the Federal Reserve System
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N. Stone, Clay, and Glass O. Ingrumentsand Rdated Products
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SOURCE: Federal Reserve Bank of Cleveland and Board of Governors of the Federal Reserve System.
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