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OERI poson orponey (Pt el Employment Projections in the Primery Metals Industry

This working paper on employment in Ohio's primary metals industry is a
component of & continuing program of occupational projections designed to
provide labor merket information to students, employers and educational and
training institutions in Ohio. It develops estimates of non-agricgltural *;age
and salary employment and replacement requirements for nearly 1,666 specific
occupations in 340 of Ohio's industrial sectors. Projections for 1930, mqge
in 1980, are now being revised on the basis of more current data and estimates
for 1995 are in process.

This paper is one of a series of studies of specific sectors that are
apparently undergeing severe structural change or accelerated growth. Their

purpose is to evaluate projections generated by the quantitative models used
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in the projections process and to elicit insights and qualitative information
from industry practitioners not otherwise available to analysts.

The basic methodology for these projections irwvolves a projection of
Dhio's share of national industry employment for each industrial sector. This
share projection is then fitted to the Bureau of Labor Statistics’ projection
for each industry to estimate Ohio's employment in the sector in the target
year.

These sectoral employm=nt projections are then fitted to industry-
specific staffing patterns derived from periodic surveys of Ohio business

establishments adjusted by a set of change factors to anticioate the effects




of technical changs .on the occupational mix. These final estimates of future
~ occupational requirements ere then adjusted by a set of occupation-specific
replacement rates to estimate total requirements.

In brief, the Bureau of Labor Statistics projections of national industry
employment requirements are estimated by an analytic model that uses the
Chese-Econometrics macro-economic model to estimate gross national product.
The projected GNP is allocated to producing segtors by a set of empirically
derived consumption functions and the U.S. inter-industry (input-cutput) model
to estimate sector output. Sector labor inputs are estimated by epplying
sectoral production functions to projected outpbts.

The Ohio share of projected national industry employment is estimated by
the application of simple and multiple regressi?n models to time-series data
on Ohio #mployment and on Ohio's share. The re#ression models used vary from
sector to sector, depending on the characteristﬂcs of the sector and the
quality of the historical data.

The more qualitative analysis represented by the working papers reflects
@ concern with the validity of long-term projection models in periods and in
eress affected by extreme structural change and/or severe economic fluctus-
tions. Because the Ohio employment projections are intended tc provide
criteria for cereer choice, labor-market strategies, and investments in
education and training, they are necessarily long term. They are intended to
be long-term trend projections rather than estimstes of employment in any
specific year. The 1990 projection represents a position on the trend line.
Rctual employment in that yeser may deviate from trend due to short-term forces

including the business cycle or short-run policy interventions.



However, severel industrial sectors emong dureble goods industries sre
currently affected by extreme changes in the short-term, in particular s
severe recession in investment in plant and equipment, high interest rates
contributing both to demand deficiencies and the high cost of modernizetien,
and the impact on domestic supply of imports encouraged by curfent
international exchange rates.

The analysis of long-term trends is obviously complicated by the
difficulty of estimating the extent to which the magnitude and persistence of
these "short-term" forces will produce or have produced a shift in the
long-texm trend for Ohio industry, and whether such a shift may be further
enhanced by the stimuius these forces provide to reduce costs through
accelerated technicsl change, cepacity reduction or plant relocations.

In general, the working papers examine, within the limits of available
data, anticipated changes in product demand, the impact of foreign trade on
demand from domestic sources, the impact of technical change on the level of
employment, and the evidence on the effect of geographic shifts in plant
location on Ohio employment. The analysis is almost purely quantitative and
relatively aggregate.

Their objective is to provide a framzwork for eliciting insight,
qualitative judgments, or informed opinion on the impact of these current
conditions un managerial decisions concerning capacity growth or reduction,
changes in product lines or plant location, the adoption of labor-saving
technologies, changes in the source of supply of inputs, and other factors
that will affect the long-term demand fcr labor in the industry as a whole and
Ohio's share of industry employment.
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Sector 33

Primary Metals Industries

This industry group, a basic industry in Ohio's economy with 3.5 percent
of the state's employment in 1979, includes blast furnaces, steel works and
rolling and finishing mills (SIC 331), iron and steel foundr}es (SIC 332),
primary smelting and refining of non-ferrous metals (SIC 333), secondary
smelting and refining of non-ferrous metals (SIC 334), rolling drawing and
extruding of non-ferrous metals (SIC 335), non-ferrous foundries (SIC 336),
and miscellaneous primary metal products (SIC 339).

Structure: The commodity composition or structure of Qhio's primary
metals industry is not radically different than that of the national industry,
although the state has a negligible share of industry employment in smelting
and refining of non-ferrous metals and in miscellaneous primary metal products
(SIiC 333, 334 and 339). These three sectors had less than 5 percent of the
industry employment in 1979 and only 5.4 percent in 1983.

Slightly more than half of Ohio's employment in the industry group in
1983 was in SIC 331--blast furnaces, etc., and about 20 percent in iron and
steel foundries. The residual was in non-ferrous rolling and drawing (17.3
percent) and in non-ferrous foundries (7.8 percent).

Employment in sector 331 is concentrated in blast furnaces with 81
percent of the total. About 12 percent are employed in cold finishing or in
the production of steel pipes and tubes. In sector 332, nearly two-thirds of
all employees are in grey-iron foundries and 30 percent are in steel
foundries. Employment in sector 335 is also highly concentrated with 56

percent in drawing and insulating non-ferrous wire and 24 percent in the

1



Ohio and U.S. Employment (percent)

1979 1983
SIC Ohio _ U.S. Ohio__ U.S.
331 52.9%  45.4% 50.6  40.9%
332 21,3 19.1 . 19.5  16.9
333 2.1 5.7 2.1 7.0
334 1.4 2.0 1.6 4.3
335 13.0  17.6 17.3  21.9
336 7.9 7.9 7.8 9.4
339 1.4 2.1 1.7 2.5

production of aluminum sheets, plates or extruded products. The concentration
in wire drawing and insulating at the state level is about a third greater
than at the national 1eve1;but with this exception} the intra-sectoral
employment distributions are not significantly different from the national
pattern. Consequently, one can expect the Ohio sector to behave in
approximate relationship to the industry as a whole or, conversely,
differences in performance are not generally attributable to structural
differences betwee state and national industries.

Projections: The Bureau of Labor Statistics base trend projections for
1990, interpolated from the current 1995 estimates, suggest a partial recovery
from the 1982 recession for all sectors in the industry group other than
sectors 334 and 339. 1In each case, other than sector 331 (blast furnaces,
etc.), the trend estimate of 1990 employment exceeds the 1979 peak by 3 to 9
percent. The major sector, however, is estimated to be 15.3 below the most
recent peak Tevel and will continue a secular decline through 1995. The

rationale for the radical drop in sectors 334 and 339 is not clear as the



projections constitute a very sharp break w%th growth patterns from 1972-
1983. Employment in sector 334 in 1979 was nearly 18 percent above the 1974
peak and continued to increase through 1981. Similarly, employment in sector
339 in 1979 was 24 percent above the 1974 peak and also continued to increase
through 1981. The very sharp break in the trend projection for sector 334
may be attributable to the expected impact of an excess world supply of copper
and lead on reclaiming activities. In any event, this sector has very limited
importance in Ohio.

Ohio's Share

Ohio's share of national industry employment in Sector 33 has been
remarkably stable since 1969. 1In the aggregate, Ohio's share, which averaged
about 13.4 percent between 1974 and 1977, fell to 12.2 percent in 1980 and
recovered to 12.5 by the end of 1983. However, this modest decline is
accounted for by the greater weight of sectors 331 and 332 in the commodity
mix. The recent employment loss in the industry group was initially
concentrated in the primary metals sectors. Nearly 80 percent of the net loss
prior to 1980 was in sector 331, while sectors 333, 334, 335 and 339 had
positive growth from the 1975 trough through 1979. Of the large employment
decline from 1979-1983, about 59 percent occurred in sector 331 and 25.6
percent in sector 332. Although all subsectors experienced employment loss in
this period, the rate of decline for sectors 331 and 332 was about double the
rate for the rest of the sector. The greater weight of these sectors in the
Ohio mix distorts the implications of the chanye in the Ohio share at the
aggregate level.

At the three-digit level, only sector 336 demonstrates a geographic shift
with a declining share. There is little evidence in these data of a shift of

sectoral employment to other areas of the United States. Sectors 333 and 334



show some increase in industry shares over the period. Sectors 332 and 33§
are unchanged and sector 339 has been stable since 1977. Sector 331's share
was stable from 1965-1977, dropped slightly from 1978 to 1981 and increased
from 1981 to 1983, reaching the 1976 level in the latter year. Only sector
336 has experienced a significant loss, dropping from 14.0 percent in the 1969

peak to 12.6 percent in 1979 and 10.4 percent in 1983.

Ohio's Share of National Industry Employment (percent)

SIC 1969 1973 1975 1979 1982 1983
331 15.6 15.9 15.5 14.8 14.8 15.5
332 14.7 14.7 14.3 14.2 14.6 14.2
333 2.0 1.8 3.3 4.6 3.9 4.4
334 -- 4.3 8.4 8.9 8.5 8.8
335 9.7 10.3 9.9 9.4 9.2 9.9
336 14.0 13.5 13.1 12.6 10.4 9.7
339 .- -- 10.8 8.9 8.3 8.7

Projections of Ohio's share to 1990, combined with the base projections
of national industry employment are contained in Table 33.1 below. Both the
shift share and regression models used for these projectidns suggest that four
of the seven sectors in this industry group are responding primarily to
cyclical factors although in Ohio sector 336 appears to be losing employment
to other areas of the United States. These four sectors, 332, 333, 335 and
336, had about 44 percent of the industry employment in 1980 so that nearly
haif of the primary metals industry will be responsive to economic recovery
from the current recession and should experience modest growth through 1990,
with employment exceeding the 1979 peak in three sectors and exceeding 1980

levels in four,




Table 33.1
Ohio Primary Metals Industries, 1979-199C

Employment: Actual and Projected

Actual Employment Projected Employment-1990

Sector 1979 1982 (A) (B) (C)
331 84,000 58,000 69,400* 71,200 - 74,700
332 33,900 23,300 35,500* 36,000 36,100
333 3,300 2,300 3,700* 3,600 3,400
334 2,200 1,700 2,400 1,400* 1,300
335 20,700 18,100 23,300 21,400 22,500
336 12,500 8,200 9,700 13,200 10,200
339 2,300 1,800 2,000 1,000* 1,000*
33 158,900 113,400 146,000 147,800 149,200

(A) = Shift share 1965-83
(B) = Constant share 1979
(C) = Constant share 1983

*
n

Estimates incorporated in occupational matrix projection
(Sector total = 144,200)

SIC 335 and 336 matrix projection estimated by separate regressions:
SIC 335 = 21,900
SIC 336 = 11,300




Table 33.2

Employment: Projected Shares and Growth Rates

U.S. Growth Rates Ohio Growth Rates Ohio Share
Sector  1979-90 1982-90 1979-90 1982-90 1990
331 -15.3% 14.2% ~17.3% 19.7% - 14.39%
332 6.3 59.1 4.7 52.4 13.98
333 9.3 34.9 12.1 60.9 4.71
334 -38.9 -28.4 -36.4 -11.6 9.27
335 3.4 23.1 5.8 21.0 9.60
336 5.4 31.5 9.6 37.8 10.78
339 -65.2 ~49.1 -56.5 -44.4 8.62
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Tables 33.3 and 33.5 below show employment, growth rates and industry

'~ shares from 1972 to 1983 for these three sectors. Apart from cyclical
variation, iron and steel foundries (SIC 332) had remarkable stability in
employment between 1965 and 1979. The extreme impact of the current recession
on the demand for construction machinery, agricultural and transportation
equipment has compounded the effect on the demand for foundry’ products.

The third largest sector in the Ohio industry group, rolling, drawing and
extruding of non-ferrous metals, has also had stable employment with modest
growth after 1965. Although employment dropped by 17 percent between 1979 and
1982, the 1982 level was nearly identical with that of the cyclical troughs of
1975 and 1965.

Non-ferrous foundries have also had relatively stable employment between
1965 and 1979 but with a 34 percent decline between 1979 and 1983. A
persistent decline in Ohio's share reflects growth in other regions and is
probably structural since Ohio's employment is highly concentrated in aluminum
foundries with primary markets in machinery, household appliances and
equipment, and transportation equipment. In general, these three sectors
appear to he responding to short-term cyclical factors, in particular the lack
of investment in producers' durable goods. They show 1ittle evidence of
secular decline although their growth potential appears to be modest.

Sector 331: This sector, which provides half of the total employment in
the primary metals industry, includes blast furnaces, steel works, and hot
rolling mills (SIC 3312); electro-metallurgical products (SIC 3313); steel
wire drawing and steel rails and spikes (SIC 3315); cold rolled steel sheet,
strip and bars (SIC 3316); and steel pipes and tubes (SIC 3317).

Both at the state and national levels, the blast furnace sector contains

about 82 percent of total employment. The employment loss in this sector has



Table 33.3

Employment: Ohio and the United States, 1972-1983
SIC 332: Iron and Steel Foundries

Absolute Ave. Growth Rate Empl. Index (1977) Ohio

Year Employment  Change dhio u.s. Ohio U.Ss. Share
1972 31,300 -- - -- 99.9 14.32
1973 34,800 3,500 +11.18 +8.50 107.3 . 14.67
1974(?) 35,700 900 +2.58 +5.27 113.0 14.30
1975 32,900 -2,800 -7.84 -7.97 104.0 14.32
1976(T) 31,600 -1,300 -3.95 -2.79 101.0 14.15
1977 32,800 1,200 +3.79 +1.03 100.0 14.83
1978(P) 34,300 1,500 +4 .57 +2.29 107.0 14.51
1979 33,900 -400 -1.16 +1.06 108.1 14.19
1980 28,200 -5,700 -16.81 -14.40 92.5 13.79
1981 28.500 300 +1.06 -0.54 92.0 14.01
1982 23,300 -5,200 -18.24 -12.03 71.7 14.69
1983(T) 20,400 -2,900 -12.44 -10.79 64.6 14.42
1984 *

1978/74 -1.400 -0.98 -0.87

1983/76 -11,200 -5.06 -4.80

1983/78 -13,900 -10.13 -10.19




Table 33.4

Employment: Ohio and the United States, 1972-1983
SIC 335: Rolling, Drawing and Extruding of Non-Ferrous Metals

Absolute Ave. Growth Rate Empl. Index (1977) Ohio

Year  Employment Change Ohio U.S. Ohio u.S. Share
1972 20,400 -- -- -- 102.7 9.98
1973 22,500 2,100 +10.29 +6.80 109.6 10.30
1974(P*) 20,400 -2,100 -9.33 +1.60 111.4 9.19
1975(T*) 17,900 -2,500 -12.25 -18.26 91.1 9.87
1976 20,200 2,300 +12.84 +7.06 97.5 10.40
1977 20,600 400 +1.98 +2.58 100.0 10.34
1978 20,500 -199 -0.48 +4.87 104.9 9.81
1979(P*) 20,700 200 +0.97 +5.56 110.7 9.39
1980 19,600 -1,100 -5.31 -4.22 106.0 9.28
15981 19,800 200 +1.02 -2.42 103.0 9:61
1982 17,100 -2,700 -13.63 -8.40 94.8 9.23
1983(T*) 18,100 1,000 +5.84 -2.92 92.0 9.86
1984* +4.31 96.0

1979/74 +300 +0.29 -0.13

1983/75 +200 +0.14 +0.13

1983/79 -2,600 -3.14 -4.22

*National industry and state peaks and troughs.




Table 33.5

mmiloyment: Ohio and the United States, 1972-1983
SIC 336: Non-Ferrous Foundries

Absolute Ave. Growth Rate Empl. Index (1977) ¢
Year Employment  Change Ohio u.s. Ohio u.sS. $
1972 11,600 -- -- -- 104.5 1
1973(P*) 12,800 1,200 +10.34 +3.67 115.3 1
1974 12,300 =500 -3.90 -0.53 110.8 1
1975(T*) 9,900 -2,400 -19.51 -19.62 89.2 1
13876 10,600 700 +7.07 +8.97 95.5 1
1977 11,100 500 +4.71 +7.99 100.0 1
1978 11,900 800 +7.20 +4.15 107.2 1
1979(P*) 12,500 600  45.04  -7.n 112.6 1
1980 10,700 -1,800 -14.40 “9.iu 96.4 1
1981 9,800 -900 -8.41 +1.11 88.3 1
1982 8,300 -1,500 -15.30 -12.57 74.8 1
1983(T*) 8,200 -100 -1.20 -0.99 73.9 1(
1984
1979/73 =300 -0.41 -1.08
1983/75 -1,700 -2.15 +0.46
1983/79 4,300 -8.60 -5.23

*National industry and state peaks and troughs.
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been relatively greater than the rest of the industry group and the sector

share at the national level fell from nearly 85 percent in 1977 to 81.3
percent ‘in 1983. In 1982, the only year for which data at the 4-digit level
are available, Ohio employed about 47,200 workers in this sector--about 14.6
percent of the national industry total.

The residual employment in the sector is shown in the table below.
Although in 1987 Ohio had fewer than 2,700 employees in the manufacture of
electro-metallurgical products, it had about 27.5 percent of the national
industry total. Similarly, the production of cold rolled steel sheets and

bars employed 26.5 percent of the industry total but fewer than 3,900 workers.

Ohio Employment

Sector Reporting Units Emp loyment Percent U.S. Percent
3312 ’ 42 47,156 81.4 82.2
3313 10 2,683 4.6 2.5
3315 18 939 1.6 4.8
316 26 3,870 6.7 3.7
3317 26 3,256 5.6 6.9

The long-term outlook for employment in sector 3312 is of particular
concern for manpower and emp]oymenf policy in Ohio because of its dominant
weight in the industry and because a long-term, secular decline is currently
exacerbated by a concentrated impact of the current recession. The rate at
which this sector is contributing to the pool of displaced workers is obscured
by the unique economic conditions currently affecting the durable producer-

goods industries.



Table 33.6 below shows Ohio employment in sector 331 from 1972 to 1984.
From the employment peak in 1974 to the 1979 peak the sector lost 12,800
employees, an annual loss of 2.58 percent. From the 1975 tough to the 1983
trough it lost 33,800 jobs, an annual rate of 4.97 percent. However, about 95
percent of the loss after 1975 came after the 1979 peak.

In general, change in Ohio's sector employment has been similar to that
of the national industy and the state's share of industry employment in 1984
was within one percent of the 1973 peak. Ohio's share did fall consistently
from 1973 to a Tow of 14.34 percent in 1982 but has increased in the last two
years to 15.87 percent. This share increasé reflects a slight increase in
Ohio employment between 1983 and 1984 (2.3 percent) compared to a loss at the
national level of 2.1 percent.

At the national level, employment in blast furnaces and steel mills has
dropped rather consistently since 1953. The rate of decline was moderate
until 1974 but increased rapidly in subsequent years. The data in Table 33.7
show peak year and trough year employment between 1951 and 1984, and the
relative change from cyclical peak to preceeding peak and trough to preceeding
trough.

The average annual employment Toss between the 1951 and 1974 peaks was
0.64 percent. Between the 1974 and 1979 peaks it was exactly twice that rate-
an average of 1.28 percent. Similarly, the average loss from the 1952 trough
to the 1974 trough was only 0.68 percent, but from 1974 to 1984 it has
a eraged 4.44 percent, or 6.5 times the long-term rate. Employment in 1979
was about 20,000 below the peak trend for previous years. In 1984 if was
nearly 180,000 below the trough trend and 235,000 below the peak trend. Prior
to 1979, peak to trough changes averaged Tess than 11 percent but in the
current recession the employment low in 1984 was 41 percent below the 1979

peak.



Table 33.6

Employment: Ohio and the United States, 1972-1983
SIC 331: Blast Furnaces, Steel Works and Rolling and Finishing Mills

Absolute Ave. Growth Rate Empl. Index (1977) Ohio

Year Employment  Change Ohio u.s. Ohio u.s. Share
1972 89,100 -1,300 -~ -- 102.9 102.5 15.68
1973 96,300 7,200 +8.08 +6.37 111.2 109.1 15.93
1974(P) 96,800 500 +0.51 +0.81 111.8 110.0 15.88
1975(T) 85,000 -11,800 -12.19 -10.06 98.2 98.9 15.51
1976 86,500 1,500 +1.76 " +0.21 99.9 99.1 15.74
1977 86,600 100 +0.11 +0.58 100.0 100.0 15.67
1978 83,700 -2,900 -3.34 +12.66 96.7 101.1 14,96
1979(P) 84,000 300 +0.35 +16.98 97.0 102.9 14,76
1980 72,900 -11,100 -13.21 -10.71 84.2 | 92.4 14.34
1981 72,600 -300 -0.41 -0.38 83.8 91.3 14.34
1982 58,000 -14,600 -20.11 -21.74 67.0 71.5 14,64
1983(T) 52,100 -5,900 -10.17 -13.41 60.2 | 61.9 15.19
1984 53,300 +1,200 +2.30 -7.87 61.5 60.6 15.87
1979/74 -12,800 -2.58 -1.33

1983/75 -33,800 -4.,97 -4.68

1983/79 -31,900 -9.49 -9.93




Table 33.7

Sector 331
U.S. Employment: Cyclical Peak and Trough, 1951-1984
Employment Index
(thousands) Peak to Trough to Peak to
Peak Trough Peak Trough Trough
1951 714.4 -
1952 638.0 -- 89.3
1953 726.1 101.6
1954 545.5 161.2 88.9
1957 719.9 99.1
1959 . 587.3 91.0 81.6
1960 651.4 90.5
1963 589.9 100.4 90.6
1965 657.3 100.9
1067 635.2 107.6 96.6
1969 643.8 97.9
1971 573.9 90.3 89.1
1974 609.5 94.7
1975 548.2 95.2 89.9
1979 570.5 93.6
1984 335.9 61.1 58.9
Averages: 1951-1984 96.9 92.4 85.6
1951-1984 97.5 97.6 89.4
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In terms of output, the production of pig iron in real terms was only 13

percent below the 1973 peak in 1979 but the 1982 low was 46 percent below the
1 75 trough. The decline in raw steel production from peak to peak was less
than 10 percent. The loss from 1975 to 1982 was 36 percent. Shipments of
steel mill products reflect the same pattern of gradual decline from 1973 to
1979 and a radical loss thereafter (Table 33.8).

The long-term decline in domestic production is the result of a decline
in steel consumption in the domestic market and the growth of foreign
capacity. In the decade prior to 1973, steel consumption in the United States
increased at an annual rate about 4 percent. In 1973, apparent consumption
was 151.0 million tons (ingot equivalents). In the 1979 peak it was 144.1
million tons--an average annual loss of .77 percent. Between 1979 and the

1982 trough, it fell to 88.1 million tons--an annual loss of 13 percent. The

.OECD estimate for 1984 is 114.7 million tons, c* about 80 percent of the 1979

peak.

In the same period, all industrialized nations in theiwestern wor 1d
except Canada reduced consumption between 1973 and 1979 with the general
slowing of economic growth. A1l countries in this group had relatively large
losses after 1979. Total consumption for all OECD member countries in 1982
was only 78 percent of the 1979 level and remains well below that peak in
1984.

In contrast, steel consumption in the developing countries increased by
65 percent from peak to peak and by another 11 percent to 1984. Their growth
was sufficient to more than offset the decline in the industrialized countries
until 1979 but not through the current recession. In 1984, steel consumption
in the Western world was still 44 million tons below the 1979 level and 29

million below the 1973 peak.1

1OECD, The Steel Market in 1983 and the Outlook for 1984.

. | <0
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Table 33.8
Primary Metals - Shipments: Tonnage
Index 1977 = 100
1972 1973 1975 1979 1982 1983

Pig iron 109.35 123.99 98.28 107.01 53.01 59.90
Iron castings 100.00 111.11 81.05 100.65 53.59 60.78
Raw steel 106.30 120.35  93.06 108.78  59.54  66.56
Steel castings 94.12 111.76 111.76 117.65 58.82 41.18
Steel mill prod. 100.77 122.28 87.82 110.10 65.64 70.09

Semi-finished 122.50 142.56 97.50 137.50 85.00 97.50

Shapes 129.55 161.36 115.91 127.27 77.27 77.27

Plates 101.33 129.33 117.33 120.00 54.67 50.67

Rails 84.21 89.47 105.26 105.26 42.11 47.37

Bars 100.65 118.18 87.01 114.29 61.04 75.97

Pipe & tubing 101.33 121.33 109.33 109.33 66.67 42.67

Wire 125.00 133.33 91.67 100.00 . 54.17 58.33

Tin mill 95.21 114.06 89.06 98.44 67.19 67.19

Sheets 95.68 118.47 73.86 104.32 66.91 83.45
Exports 145.00 205.00 145.00 140.00 90.00 60.00
Imports 91.71 78.76 62.18 90.67 86.53 88.60
Source: Survey of Current Business.




The declining demand for steel in the industrialized countries is
reflected in their steel intensity, the relationship between the steel share
of GNP and GNP per capita. Steel consumption tends to grow less rapidly than
GNP as economies mature and infrastructure development is completed or its
importance in the growth process is diminished. Further, in these more
sophisticated economies steel substitutes, particularly plastics and
Tightweight metals, gain importance. In the developing countries,
infrastructure development is a major component of current activity and
consequently their steel intensity remains high.?2

In the short-term these long-term forces have been intensified by the
unique characteristics of the current recession in the United States and its
impact on the less developed economies. Steel consumption has lagged behind
the genefa] recovery because this recovery has not been marked by rapid growth
in investment in plant and equipment and, consequently, for steel products.
Between 1981 and 1982, expenditures for plant and equipment in manufacturing
dropped by 5.6 percent and in the following year by 6.8 pe}cent. The only
industrial sector in manufacturing to increase expenditure in both years was

electrical machinery and investment in that sector was concentrated in
[

computers, office equipment, and electronic equipﬁent--a sector that is not
steel intensive.

In 1983, only the textiles, paper, and rubber industries had positive
changes and only the latter had a significant increase. The principal
consumer of steel products, transportation equipment, had declining

expenditures in both years, averaging 16 percent. The Department of Commerce

ZInternational Iron and Steel Institute, Steel Intensity and GNP
Structure, 1974.
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reports large planned increases in plant and equipment expenditure in 1984 and
1985,3 implying an end to the investment lag. The 0ECD expected an annual
increase in steel consumption in 1984 of 8.9 percent for all member countries
and 16 percent for the United States.

In the face of declining consumption, Western world steel capacity has
increased from about 300 million tons in 1960 to 667 million in 1980. In the
OECD countries, crude steel capacity increased by 30 percent between 1968 and
1980 while consumption increased by 10 percent.

Virtually all of the capacity increase has been outside of the United
States. By 1982, U.S. crude steel capacity was 139.8 million tons, Japan's
capacity was 157.8 million, and western Europe's 242.3 million. The U.S.,
Japan, and the EEC all had capacity reductions between 1982 and 1984, with
small increases in other areas. In total, Western world capacity dropped by
17 million tons, and U.S. capacity fell by the same amount.

The growing imbalance between capacity and consumption has produced very
Tow utilization rates in most countries, and as a consequehce, strong
pressures to export. In 1982, the utilization rates in the U.S, Japan, and
the EEC were 48, 63 and 56 percent respectively. By 1984, rates were
estimated to be 71, 66 and 60 percent, increases achieved primarily by
capacity reduction.

The U.S. position in the world market has been decimated in the short
term by the impact of foreign exchange rates on the exports of its major
consumers, the durable goods industries. Data Resources Inc. estimates that
between 1981 and 1984, U.S. exports of capital goods dropped by 11 percent in

value while imports increased by 76 percent. Imports of consumer durables

3Survgy of Current Business, December 1984.
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increased by 44 percent and automotive vehicles and parts by 37 percent.

While direct imports of iron and steel declined in the period, net imports
increased. The OECD estimates that in 1982 net imports were 17.03 million
tons or 19.3 percent of domestic consumption. In 1984, they were 23.6 million
tons and 20.6 percent of domestic consumption. In those years U.S. exports of
crude steel were only 2.3 and 1.6 million tons. U.S. imports, in 1982 came
primarily from Europe (41 percent) and Japan (32 percent). The developing
countries were the source of 15.5 percent and Canada 10.9 percent.

In the Tong-term, the U.S loss of the world market share and of the
domestic market share is based on the loss of its comparative advantage
through technological supremacy. The failure of the industry to invest in
modern technology at a pace comparable to that of foreign producers has
created a cost disadvantage.

In their intensive study of basic steel, Barnett and Schorsch suggest
that while the U.S. industry operated in a declining domestic market with
adequate or excess capacity and 1ittle consequent stimulus to invest, Japan
and the developing countries were operating in growing markets and increasing
capacity, incorporating advanced technologies, superior locations vis-a.vis
resources, and alternative strategies. While these countries were creating a
steel industry from scratch, investment in the U.S. industry fell from 22
dollars per ton of capacity in 1950 and about 28 dollars in 1969 to 18 dollars
in 1978 and *- in 1980. Further, while Japan and the EEC countries moved
rapidly to the basic oxygen furnace, electric furnaces and continuous casting,
the U.S. response continues to Tag. In 1981, 75 percent of steel production
in the EEC and Japan used the basic oxygen process. In the U.S., 61 percent
was produced with that technology. Eleven years earlier, the U.S. share was

48 percent, the EEC share 43 percent. In 1981, 100 percent of Japanese steel
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and 99 percent of EEC steel was prod:i:-tl with basic oxygen or electric

furnaces; the U.S. still produced 12 percent of its output by less efficient
processes.

The discrepancy in the use of continuous casting is even greater. In
1981, Japan produced nearly 71 percent of output using this process and the
EEC 45 percent. Only 21 percent of U.S. production used it, .although that was
twice the share in 1976. There are also other factors, economic and
institutional, contributing to the comparative advantage of the newcomers,
including tax policies, wage rates, supporting infrastructure, trade policies,
and, in the case of the Japanese, economies of scale through an average plant
capacity nearly three times the U.S. average.

The 1981 U.S. operating costs per net ton shipped estimated at normal
operating rates by Barnett and Schorsch were 34 percent higher than Japan's--
the major difference stemming /rom higher labor costs due to greater labor
intensity and high rates of compensation. Higher capital costs in Japan
partially offset the operating differential and the Japanése advantage in
total costs is only 20 percent.

These cost differences are characteristic of integrated mills. The
Barnett study emphasizes the fact that U.S. mini-mills are as efficient or
more efficient than the Japanese. As a greater share of U.S. production moves
to specialized production in mini-mills, the cost differential should decline.

Unfortunately, the U.S industry is caught in a financial trap. High
capital costs offer limited returns for investment and labor compensation
reflects the comparative advantage of the past. The productivity gains that
are necessary to regain some comparative advantage will limit the effects of
output increases on employment and the prognosis for the long-term is
continued decline. In the short-term, economic recovery from the deep

recession should produce modest employment gains.
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SIC 34

Fabricated Metal Products, except Machinery and Transportation Equipment

This industrisal sector includes establishments engaged in f‘akgricatiné ferrous
and nonferrous metal products such as metal cans, tinware, hand tools, cutlery,
general herdware, non-electric heating apperat‘us, fabricated structural products,
metal forgings, metal stempings, ordnance and a variety of meted and wire products
not elsewhere included.

Industry Structure

The commodity structure of Ohio emplloyment in this sector’ is generally
characteristic of the industry as & whole. #lthough production is highly
diversified smong a wide range of products, employment is concentrated in three of
the nine subsectors: SIC 344, febricated structural metél products; SIC 346, metal
forgings and stempings; and SIC 349, miscellaneous *gbricated metal products. In
1982, these three sectors employed sbout 71 percent of the industry total (seé
Figures 34.1and 34.2).

The mejoxr structural difference between the state and national industries is in
~ the greater weight of the metal stempings sector in the Ohio structure and the lesser
weight of the structural metal products component. The former exceeded the national
weight by 68.7 percent in 1979 and by 78 percent in 1982. The weight of the latter in
the Ohio industry was ebout 27 percent below its weight in the nationel industry in
both years. Table 34.1 shows actual employment for 3-digit sectors in 1979 and 1982
for the state and its distribution if the Ohio structure had been identicel to the
nationel industry structure. In that event, employment in Sector 346 (stempings)
would have been 21,000 less in 1979 and 16, 000 less in 1982 than it actually was.

Conversely, employment in Sector 344 (structural metals) would have been 12, 000 to

i4,000 greater.



Figure 34.1
Fabricated Metal Products - Ohio
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Flgure 34.2

SIC 34: Fabricated Metal Products - U.S.

SIC 349 15.81%

36 16.67%

SIC 343 4.51%

SIC 341 4.48%

+ SIC 344 31.01%
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ek
5,100
16,100
7,100
39,100
12,800
52,300
7,900
4,400
30,800
175,600

1979

u.s.(ﬁgignt
- 8,300
18,800
7,700
53,600
11,800
31,100
10,900
6,500
7,000
175,5%

Table 4.

ZIC 34: Ohlo Fiployment, 1979 and 1982
Actual end with National Incustry Weights

Ac(tsu)al
4,500
11,000
4,500
31,600
9,100
37,900
6,600
5,000
24,700
134,900

tio of Chio to U.S. weight in Sector 34.

1982
u.s.(:;gignt
6,100
13,300
5,700
. 43,000
. 8,500
21,300
9,100
6,200
21,600
. 134,900

(5)
1979(1)
0H/U.S.

.6145

.8564

.7295
1.0847
1.6871

7248

.6769

1,1407

a1

(6)
1082(1)
DH/U.S.

7500
8271
759
7349

1.0706

1,779

.8065°
1.1435



Although these structural differences are not great, they do have an impact on
relative national and state growth rates at aggregate levels. Some pext of observed
differences in asggregate growth rates and changes in the state share of national
industry employment is only a reflection of these structural differences. an
attempt to estimate the magnitude of this effect in the cixrent recession is
described below.

It is also relevant to note that structural differences at less aggregate
levels (i.e., 4-digit industry classifications) may be more critical in this
respect than the aggregate averages. For exarqple, within Sector 346, subsector 3465
(automotive stampings) employs 52 percent of the sector total at the state level but
only 34 percent at the national level. As Sector 346 employs about 29 percent of the
industry total, the Ohio industry is very sensitive to fluctuations in automobile
production and to imports of automobiles and parts.

Employment

In 1983, Ohio employment in this sector aQeraged 130, 900, nearly 26 percent
below the 1979 peak—a loss of 44, 700 jobs. InMarch, 1985, sector employment stood
at 137, 800—only 5.3 percent above the 1983 annusl average and 21.5 percent below
the 1979 peak.

This sector, aswith other producer durable goods sectors, is normally volatile
in general economic fluctuations but the persistence of the current contraction is
significantly greater then in any period since the 1930's. The dominant issue for
analysis is whether this condition reflects the unique economic conditions of the
times—tight monetery policy in recession, high interest rates, growing federal
deficit and adverse international terms of trade--or whether it is an episode in

long-term structursal change.




Table 34.2

Employment by Detailed Industry
Ohio and the United States, 1982

Employment Percent
Ohio u.s. Ohio U.S. Ohio/U.S.
2411 Metal cans 3,318 52,901 2.51 3.70 6.27
3412 Metal barrels, 1,117 11,826 .84 .83 9.45
drums, pails
341 4,435 64,727 3.35 4.52 6.85
3421 Cutlery 671 13,882 91 .97 4.83
3423 Hand & edge tools 4,971 41,070 3.76 2.87 12.10
3425 Hand saws & saw 365 7,077 .28 .49 5.16
blades
3429 Hardware, n.e.c. 5,005 79,388 3.79 . 5.55 6.30
342 11,012 141,417 8.33 9.88 7.79
3431 Metal sanitary 926 9,542 .70 .67 9.70
ware ,
3432 Plumbing fittings 2,503 23,138 1.89 1.62 10.82
& brass goods
3433 Heating equipment 1, 102 28, 349 ..83 1.98 3.89
343 4,531 61,029 3.42 4.26 7.42
3441 Fabricated 2,912 88, 665 2.20 6.20 3.28
- structural metal
3442 Metal doors, sash 5, 332 75, 136 4.03 5.25 7.10
& trim
3443 Fabricated plate 11,549 130,056 8.74 9.09 B.&8
work
3444 Sheet metal work 7,782 101, 806 5.89 7.11 7.64
3446 Architectural 2,434 28,594 i.84 2.00 8.51
metsl work
3445 Prefabricated 1,047 23,601 .79 1.65 4.44

metel buildings
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Teble 34.2 (cont.)

Employment by Detailed Industry
Ohio and the United States, 1982

Emplovment _ . Percent
Ohio us. Ohio U.S. OhioAJ.S.

3449 Misc. metal work 584 8,278 .44 .58 7.05

244 31,640 456,136 23.93 31.87 6.94

3451 Screw maching 4,537 41,920 3.43 2.93 10.82
products

3452 Bolts, nuts, 4,594 48,678 3.47 3.40 9.44
rivits, washers '

345 9,131 90, 598 6.91 6.33 10.08

3462 Iron & steel 5,113 37,257 3.87 2.50 13.72
forgings

3463 Nonferrous 1,551 6, 048 1.17 .42 25.64
forgings

3465 Automotive 19, 429 78,013 14 .69 5.45 24.89
stampings

3466 Crowns & - 5, 846 —_ .41 —_—
Closures

3469 Metal stampings 11, 797 99, 301 8.92 6.94 11.88
n.e.c.

346 37,881 226,465 28.65 15.82 16.73

3471 Plating & 4,749 63, 408 3.59 4.57 7.26
polishing

3479 Metal coating 1,829 30,682 1.38 2.14 5.96

347 Coating, 6, 578 96, 090 4.97 6.71 6.85
engraving, & allied services

3482 Small arms 251 11, 706 .19 .82 2.14
ammunition

3483 Amunition-other 2,237 27,883 1.69 1.95 8.02

3484 Small arms _ N 17, 860 N 1.25 -

o B 34




Teble 34.2 (cont.)

Employment by Detailed Industry
Ohio and the United States, 1982

Employment Percent
Chio Uu.s. Ohio u.s. Ohio/U.S.
3489 Ordnance, n.e.c. N 8,130 N ' .57 -
348 2,488 65, 579 1.88 4.58 3.79
3493 Steel springs, 217 5, 335 .16 .37 4.05
except wire
3494 Valves, pipe 11,077 92, 990 8.38 6.50 11.91
fittings : ’
3495 Wire springs 1,030 12, 166 .78 .85 8.47
3496 Misc. fabricated 3, 951 50,033 2.99 3.50 7.90
wire products
3497 Metal foil, leaf 484 3,381 .37 .24 14.32
3498 Fabricated pipe & 2, 637 26,705 1.99 1.87 9.87
fittings
349y Fabricated metal 3, 120 38,389 3.87 2.68 13.34
products, n.e.c.
349 24,516 229,019 18.54 16.00 10.70

TOTAL 132,212 1,431,060

Source: U.S. Department of Labor Bulletin 2215 (Janusry 1984), Vol. II.




The data in Table 34.3 below curgests that the current period is not unique in
terms of the amplitude of fluciua.ion. The average annuel change in periods of
expansion has been sbhout 6, 400 employees. The average annual loss in periods of
contraction has been ebout 11,400, just above the 1979-1983 experience. The
greatest annual loss after 1968 was in 1975, a loss of 21,700 jobs. The greatest
annual gein was in 1977, an increase of 7,500. The historical pattern of change in
this sector has been consistent—precipitous loss in periods of economic
contraction and modest but prolonged growth in periods of expansion.

What is unique in the current experience:is the failure of the system to recover
in 1981 and the renewed rapid decline in 1982. In 1980, the Ohio sector lost 18, 400
Jobs. It lost only 2,300 in 1981 &s the national economy stabilized, but lost
another 20,000 in 1982. Whether the deflationary policies of this period, combined
with deficit producing fiscal policy has had structural effects sufficient to
produce a shift in the long-texm growth pattern of the Ohio sectnr is the critical
question involved in long-term employment projections. '

Historical data provide little evidence of significant secular decline prior
to 1982. Although employment pesked in 1969 &t 181.8 thousand, sversge peak year
employment in the 1950's and 1960’ s was about 7 percent below the average of the 1973
and 1979 peaks. Similerly, average trough yesar employment in the two earlier
decades was about 8 percent less than that of the two troughs in the 1970's and the
1980-81 trough. Ignoring shdrt-term fluctuations due tocyclical factors, the long
term annual growth ratewas negative but 1ess than one-tenth of one percent.

Structursal Chanae

On the other hand, Ohio datado indicate some structursl 1oss. Between 1973 and
1979, national industry employment incressed by 11.1 percent while employment in

the Ohio sector was unchanged. As a consequence, Ohio's share of national industry
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Tabhle 34.3
Employment Fluctuations - SIC 34, Ohio
1965-1983
Average
Employriant Annual Duration
Period Phase Change Change (vears)
1965-1969 Expansion +21, 800 +5, 450 4
1969-1971 Contraction =21, 800 -10, 900 2
1971-1973 Expansion +15, 200 +7, 700 2
1973-1975 Contraction ~-24, 200 -12, 100 2
1975-1979 Expansion +24, 600 +6, 150 4
1979-1983 Contraction -44, 700 -11,175 4
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employment dropped from 10.6 percent in 1973 to 10.2 percent in 1979. In absolute
terms, Ohio's structural loss to other regions of the United States esmounted to
about 6, 500 potential jobs (see Table 34.4).

This structural shift has accelerated since 1979, with.Ohio's share of
declining national industry employment .d'ropping from 10.2 to 9.4 percent. The
absolute structural loss by 1985 was just under 12,000 jobs or 27 percent of the
total employment 1oss for the period. Structural loss of this type may be aresult of
industry location or relocation or geogrsphiceally differentiated growth patterns
or it mey result from the impac’ of structurql differences in the Ohio and national
sectors on short-term growth rates.

Table 34.5 below provides an estimate of structural gain or loss between 1979
and 1962. In thisperiod, Sector 34 lost atotal of 40, 700 jobs or 23.2 percent of the
1979 snnual everage. Of that number, 32, 100 appesr to be attributable to & decline

+in the demand for the national industry product, although the employment effects may

have been increased or partially of f'set by productivity gains or losses.

Structurel loss is estimated to be about 8, 600 jobs or 6.38 percent of the 1979
employment. Of that number, 2, 400 jobs appear to be a result of differences in the
Ohio and nationel industry structures and consequent weight differentiated growth
rates. The residual 6, 200 is the apparent loss to other regions of the national
economy-—a 1 oss of less than 4 percent of the 1979 total.

Nearly 30 percent of the net employment loss due to sppsrent structural factors
in this periodwas in fabricaterd structural metal products (SIC 344) . Employment in
the nationel industry in 1987 was about 13 percent below the 1979 peak. Employment
in the Ohio component dropped neerly 20 percent in the same period and Ohio's share
droﬁped from 7.43 to 6.83 percent (Table 34.6).

This structural loss, which has continued through 1984, is probably attributed
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Teble 34.4

Fabrirated Metal Products (SIC 34)
Employment < (hio and the United States, 1972-1983

Absclute Rve. Growth Rate Emp. Index (1977) Ohio

Year Employment Chanqge Ohio u.s. Ghio u.s. Share
1972 162, 700 2,700 1.69 - 98.4 98.1' 10.5
1973 175,200 12,500 7.68 6.75 106.0  104.7 10.6
1974 172, 700 =2, 350G -1.43  -0.76 104.5 103.9 10.5
1975 151,000 -21.700 -12.57 -11.00 91.3 92.5 10.4
1976 157,800 6, 800 4.50 3.61 95.5 95.8 10.4
1977 165, 300 7, 500 4.75 4‘.35' 100.0 100.0 10.5
1978 172,100 6,800 4.11 6.14 104.1 106.1 10.3
1979 175,600 3,500 2.03 3.00 . 106.2 109.3 10.2
1980 157, 200 -18, 400 -10.48 -5.60 95.1 103.2 9.7
1981 134,900 -2,300 ~1.46 -2.68 93.7 100.4 9.8
1982 134, 800 -20,000 -12.91  -9.80 g1.6 91.° 9.4
1983 130,900 -4, 000 -2.97 -3.22 79.2 88.6 9.4
1984*

1972-83 -1.96 -0.93

1972-79 1.10 1.56

1979-83 -7.08 -5.13




Table 34.5
SIC 34: Structural Change in Employment

1979-1982
1979 1982 1982 Loss or Percent
SIC Actual Actusl _Fxpected?)  Gain Chanae
341 5, 100 4, 500 4, 100 +400 +7.84
342 16,100 11,000 12, 400 -1, 400 -8.70
343 7, 100 4, 500 5, 700 -1, 200 -16.90
344 39, 100 31,600 34, 100 =2, 500 -6.39
345 12, 800 9, 100 10, 000 =900 -7.03
346 22, 300 37,900 38, 900 -1, 000 -1.91
347 7, 900 6, 600 7, 100 -500 -6.33
348 4, 400 5, 000 4,500 +500 +11.36
349 30,800 24,700 26, 700 -2,000 -6.49
34 175, 600 134, 900 143, 500 -8, 600 -6.38
Total loss 40, 700
Demand loss 32,100
Structural loss 8, 600
Structural difference 2,400(2)
Structural shift 6, 200

(1change et national industry rates.

(z)Estimated at aggregate sector level by holding growth rates constant and
varying sector structure.
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Taple 34.5

Fabricated StIUCtural Metal products (SIC 344y
Employment: Ohi0 8Nd ¢pe Unjted States, 1972-13cx

Absolute Wg\hw Emp. Index 1977 Ohio

Yeer Employment Change W——\\S Share
1972 36, 600 -200 -0.54 4.91 97.6 93.9 8.2
1973 39,500 2,900 7.9 839  105.3 101 g 8.2
1974 41,000 1,500 3.80 2.13 103.3 104 ¢ 8.3
1975 36,500 -4,500 ~10.95 -7 4 97.3 963 8.0
1976 35,500 -1,000 “2.74 = O.07 94.7  96.3 7.8
1977 37,500 2,000 5.83 3.5  100.0 100_¢ 7.9
1978 39,300 1,800 4.80 6.5 104.8 106 ¢ 7.8
1979 39,100 -200 “0.51 4.3 104.3 111 o 7.4
1380 37, 700 -1,400 ~3.38 -1.s2 100.5 109 5 7.3
1981 36,000 -1,700 0457 -3 94 6.0 105 5 7.2
1982 31,600 4,400 ~12.25 -7 3 84.3 97 g 6.8
1983 28,800 -2,800 8.8 -g.32 -76.8 914 6.7
1984%

1972-83 ~2.1§ -0.23

1977-79 0.5  2.45

1979-33 ~7.3¢ ~4.74
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to two characteristics of the Ohio economy. One is that this sector produces, almost
exclusively, intermediate goods for the construction sector and the dominant market
with that sector is industry building. Further, the sector's merkets tend to be
local in view of transportation costs. Given the dominance of the durable goods
industries in the Ohio economy and in thisregion and the sharp decline in investment
in industrial plant, the impact of the recession on structural metal products has
been greater and more persistent than in other areas of the region.

Further, the Ohio sector is heavily weighted (37 percent) in fabricated plate
work (boiler shops—SIC 3443). The primary market for this subsector is power
generating utilities. ' is industry in turn has generated little demand for new

plants since 7980 due .. over-construction in the 1970's and sharp cutbacks in

construction of nucleer genersting plants for regulatory and financial reasons.!
Both of these conditions tend to be short-texm consequences of cyclical behavior
exacerbated by the prolonged recession in the durable goods industries. The impact
of current ‘economic policy on the receiving sectors will probably 1limit growth in
the Ohio merket for structural metal products relative to the netional industry in
the long-term. The secondary and tertiary effects on the commercial sector and on
the infrastructre developnent associated with inter-regional population movement
will add to these secul ar restraints.

On the other hand, the Department of Commerce long-term estimate suggests that

the industry should be operating at ox neer the levels of the boom years of the early

1970's by 1987.2 The BLS projections for 1955 range from 21 percent to 42 percent
abov:; :582, with a base projection of 32.7 percent above 1982 or about 16.5 percent
above 1979. Imports have had relatively little direct effect on sector demand,

being only about .003 percent (net) in 1983, although the DOC reports recent concern

over Japanese and Korean competition on the West Coast 3 The greater impact on the

, | 42
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Ohio industry is likely to be indirect through the decline of the durable goods
industries which constitute its major merkets and are particularly vulnersble to
foreign competitionin the current economic and policy environment .

In sum, the sppexrent structural loss in this sector would, under normal
conditions, be attributable primarily to differences in the commodity mix and
markets of the national and Ohio sectors and thus short-term. In the current
economic envivonment, these structural effects mey have long-term consequences.

The second largest structural loss in Sector 34 is in subsector 349
(miscellaneous fabricated metal products) with & net 1oss of 2,000 jobs betwen 1979
and 1982. Between 1973 and 1979, the Ohio sector had a net structural gain of about
5,000 jobs with an annual average growth of 3.26 percent compared to 2.34 percent for
the national ‘industry. In that period, Ohio's share of industry employment
increased from 10.8 to 11.7 percent. From 1979 to 1983, the sector lost 8, 200 jobs
and its share fell to 10.2 percent with the share loss equaling 2, 000 employees.
This structural component emounts to about 6.5 percent of the 1879 employment level
and & fourth of the total loss after 1979. It is probably a short-term product of
structural difference rather than a structural shift to other areas.

Nearly half of the Ohio component employment is in Sector 3494 (valves and pipe
fittings). The primery markets for this subsector include sectors engaged in
industrial construction, the menufacture of power generating and oil field
equipment, petrochemical processors and exports. In each market, demand for valves
and pipe fittings declined through 1983. The Department of Commerce reports that
the value of shipments in constant dollars dropped by 9.7 percent between 1952 and
1983, while total employment dropped 11 percent and production worker employment
dropped by 12 percent. In 1984 the value of shipments increased by sbout 6 percent
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Table 34.7

Miscellaneous Fabricated Metal Products (SIC 349)
Employment: Ohio and the United States, 1972-1983

Absolute Ave. Growth Rate Emp. Index (1977) Ohio

Yesr Emplovment Change Ohio U.s. Ohio u.s. Share
1972 24, 600 =300 -1.20 - 94.3 92.9 11.0
1973 25, 500 900 . 3.66 J.41 97.7 98.0 10.8
1974 26, 400 200 3.53 1.45 101.1 99.4 11.0
1975 24,800 -1,600 -6.06 -8.74 85.0 90.7 11.4
1976 26, 000 1, 200 4.84 5.30 99.6 93.5 11.3
1977 26, 100 100 0.38 4.7:1 100.0 100.0 ‘ 10.8
1978 27, 500 1, 400 5.36 6.27 105.4 106.3 10.8
1979 30, 800 3, 300 12.00 2.81 118.0 109.3 11.7
1980 28,700 -2, 100 -6.82 -3.76 110.0 105.2 11.3
1981 28, 100 -600 -2.09 1.03 107.7 106.2 11.0
1982 24,700 -3,400 -12.10 ~10.56 94.6 95.0 10.8
1983 22,600 -2, 100 -8.30 -3.50 86.6 91.7 10.2
1984*

15,2-83 -0.77 -0.12

1972-79 3.26 2.34

1979-83 -7.43 -4.29
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while total employment increased by 1.3 percent and productionworker employment by

3.1percent, implying a productivity gain of nearly 5 percent .4
Employment Projections

The principal f‘éctcxrs affecting employment prospects in the Jong term appear to
be increasing foreign competition and rising labor productivity. The DOC indicates
that the value of impdrts increased 33 percent in 1984 to a level above 8 percent of

total new supply in the U.S. At the same time, exports dropped by 6 percent to about

10.8 percent of shipments compared to 13.9 percent two yesrs earlier.” The
persistence of the herd doller will continue 1;0 encourage the benetration of
American merkets by foreign producers and incrasing competition for export markets.

The DOC expects continued 1abor productivity geins in this decade because of

“increased use of computerized machine tools, computer aided design and

manufacturing and greater efficiency in small lot producl:ion."6 Improvements in
both product and process technology should enhance the industries competitive
positionin both domestic and foreign markets.

The BLS projections for employment in 1995 in this subsector range from 308, 900
to 337,500. Their base projection of 333, 200 is 45.69 percent above 1982 and 26.4
percent sbove 1979. A constant 1979 share would imply Ohio employment of 39,000,
while a constant 1982 share would be 36,000. _ The lower value is about 17 percent
above the 1979 peak and about 46 percent above the 1987 1ow.

The largest sectoral component of Sector 24, metal forgings and stampings,
gives little evidence of recent structural loss. The maximum estimate is about
1,000 jobs since 1979 or 1.9 percent of that year's total employment. Between 1973
and 1977, the sector had a positive structural gain as its share of national industry

employment increased from 16.2 to 17.5. In 1978 and 1979, it fell to 17.2 percent and
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to a low 16.4 percent in 1980. In 1981, it increased to 17.6 percent—an all time
high—and fell to 16.8in 1982 and 1983 (Table 34.8).

Structural chenge in this subsector appesrs to be short term and cyclical,
influenced primarily by the demand for automotive stampings——its dominant product.
From 1972 to 1979, it hed an annusl average rate of growth in employment of 2.47
percent against a rate of .59 percent for the industry. Between 1979 and 1983 its
average loss was 6.95 percent against 6.5 percent for the industry. Recovery for the
current recession began at both the state and national levels in 1983 and is
continuing in 1985. ‘

Between 1982 and 1984, the constant doller value of automotive stamping
shipments increased by 72.5 percent and total employment grew by 26.6 pexcent. The
value of imports increased from 124.33 to 210 million but remeined at 1.4 pe: it of
tbtal' supply given the large increase in supply. Exports also orew from 1.097
billion to 1.3 billion but feiled to keep upwith the increase in shipments, falling
from 12.5 percent to 8.8 percent.

Although foreign competition in automotive stampings is not as severe asinthe
case of motor vehicle parts and accessories, the increase in outsourcing--again,
influenced by adverse terms of trade—does threaten agrowth of the sector as, of
course, does the growth of automobile imports.

The BLS employment projections for Sector 346 are extremely modest, ranging
from 235,500 to 258,200 in 1995. The base projection is 251,000 or 11.55 percent
sbove 1982 and 18 percent below 1979. At the 1982 share, that would imply an
employment in 1995 of 42, 500, near the 1980 level but about 19 percent below the 1978
and 1979 peaks. fs the DOC suggests, it is extremely difficult to project employment
in this srea because of the institutional changes now teking place. The BLS

projections for automotive stempings do appear to be conservative.

46



Table 34.4

Metal Forgings and Stempings (SIC 346)
Employment: Ohio end the United States, 1972-1983

Absolute Ave. Growth Rate Emp. Index (1977) Ohio

Yesxr Emplovment Chenge Chio LS. Ohio U.S.  Share
1972 44,100 2,600 6.27 - 87.2 101.0  15.1
1973 50,100 6,000 13.61  5.89 99.0 106.9  16.2
1974 46,800 -3,300  -6.59  ~3.00 92.5 100.5  16.1
1975 43,300 -3,500  -7.48 --14.55 85.6 85.9  17.4
1976 48,100 4,800 11.09  10.54 95.1 94.9  17.5
1977 50,600 2,500 5.20  5.33 100.0 100.0  17.5
1978 52,300 1,700 3.3 5.08 103.4 105.1  17.2
1978 52,30 0  -0.00  0.16 103.4 105.3  17.2
1980 43,200 -9,100 -17.40 -13.63 85.4 90.9  16.4
1981 44,800 1,700 3.94  03.04 88.7 88.1  17.6
1982 37,900 -7,000 -15.50 -11.76 74.9 77.8  16.8
1983 39,200 1,300 3.43  3.42 77.5 80.5  16.8
1984+

1972-83 -1.07 -2.05

1872-79 2.47  0.59

1979-83 -6.95 —6.50
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Of tne smaller components of Sector 34, two had modest employment gains from
structural changes while fOur had 1osses ranging from 500 to 1 400 potentisl jobs.
In the aggregate the net 1055 Was abgut 3, 100 jobs (see Tables 34 10-34.15 below).

Table 34 .9 below provides nine gstimates of 1995 employment for three-digit
sectors and for the totel sector. q1] estimates are based on the Buresu of Labor
Statistics 1ow, base and high projections for the national industry. The initial
model is & shift shere model based in the time series considered most relevant for
each 3-digit sector. The second serjes assumes the state's 1979 share of national
industry employment is constant through 1995, end the third series assumes a
constant share at the 1982 level.

The shift share model hes & number of limitations—most jmpertant is that the
time series data that it USes is 1imited in several sectors due to industrial
clessification changes in the early 1970's. Further the share regressionislinesr
and short-term structursl Shifts are exaggerated over the long period of the
projection. Inthose sectorswithalimited database, the congtant share models may
produce more realistic results.

As the data indicate, the difference between the high and low assumptions
underlying the BLS projections for the U.S amounts to about 16,000 jobs in all models
with the base projection being ahout 10,000 sbove the low estimate. The base
estimate ranges from 155,500 in the shift shere model to 182 200 in the constant
share 79 model. The more conservative and probably the most realistic estimate is
the 169, 700 derived from the constant siisre 82 version. This estimate compares
favorably with a Department of Commerce unpublished projection of 161,000 but is

considerably higher than the most recent Chase Econometrics estimate for 1993 of



Table 34 g
Sector 34: Ohio .I.Emplwmel"It Projections-—-lggs

hree Models
Low Base  Hioh — spare

SIC 341

Shift Shere 1975-g3 4,700 4, 80g 5, 000 0970

Constent Share 1979 4. 100 4, 100 4,300 -0660

Constent Share 1952 4,000 4,000 4,200 .0643
SIC 342 share 1 200

shift Shere 1965-g4 11, 800 12, 000 12, 0599

Constent Share 1979 17, 200 17, 400 17, 700 0871

Constent Shere 1957 19, 800 135, 500 16, 300 -0800
SIC 343 .

Shift Shere 1975-g4 . 3,000 3,100 3, 500 .0392

Constant Shere 1979 7, 300 7, 300 8, 300 .0939

Constant Share 1982 5, 200 5, 300 g, 000 0679
SIC 344 share 1 000

Shift Shere 1965-g4 30, 500 33, 500 36, 0547

Constant Share 1979 41, 500 45, 600 48, 990 .0743

Constent Share 1982 38, 200 42,000 45,000 .0684
SIC 343

Shift Shere 1965-g4 7,200 7,400 7,400 0614

Constant Shere 1973 12,900 13, 200 13, 300 11102

Constant Share 1982 11,400 11, 700 11, 900 .0979
SIC 346

shift Shexe 1972-g4 43, 100 46, 000 47, 300 1831

Constant Share 1979 40, 500 43, 109 44,400 1718

Constant Share 19g2 39, 700 42, 300 43,500 1684
SIS MZ Shere 19 900

Shift Share 1975-gz 4,400 4, 800 4, 518

Constant Share 1979 6, 200 6, 700 6, 800 :8725

Constant Shere 1987 6,000 6, 500 6, 600 .0707
SIC 348

Shift Shere 1975-g3 9,000 8, 700 9,300 .1023

Constant Shere 1975 ¢, 100 5, 900 6, 200 .0689

Constant Shere 1982 6, 200 6, 000 6, 300 .0700
SIC 349 .

Shift Shexe 1972-g3 32, 600 35, 100 35, 600 .1054

Constant Shere 1975 36, 200 39, 000 39, 500 1171

Constant Shere 1952 33, 400 36, 000 36, 500 .1080




Table 34.9 (cont.)

Sector 34. Ohio Employment Projections——1995
Three Models

Low Base High Share

SIC 34 (Total)
Shift Share 146, 300 155, 500 161, 200 .0846
Constant Share 1979 172 000 182, 300 189, 400 .0994
Constant Share 1882 159 900 169, 700 176, 300 -0886




Employment :

Teble 34.10

Metal Cans and Shipping Containers (SIC 341)

Absolute

Ohio end the United States, 1972-1983

fve. Growth Rate Emp. Index (1977) Ohio

Yesxr Employment Chanqe Ohio u.s. Ohio Shere
1975 4, 900 92.5 101.7 6.20
1976 5, 000 100 2.0 ~1.49 94.3 100.2 6.20
1977 5, 300 300 6.00 -0.20 100.0  100.0 6.80
1978 5, 200 -100 -1.89 1.68 98.1 101.7 6.60
1979 (P) 5, 100 -100 -1.92 2.66 96.2 104.4 6.30
1980 4,700 400  -7.84 -4.70 88.7 99.5  6.10
1981 4, 600 -100 -2.13  -7.26 86.8 92.3 6.40
1982 4, 500 -100 -2.17  -6.85 84.8 85.9 6.80
1983 (T) 4, 600 100 2.22 6.01 86.8 80.8  7.30
1984*

o1
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Table 34.11

Cutlery, Hand Tools & Herdwere (SIC 342)
Employment: Ohio and the United States, 1972-1983

Absolute  Ave. Growth Rate Em Index 1977 Ohio
Year Employment Chenge Ohio  U.S. 0 _ Bhio Share

1972 14, 400 300 2.13 8.41 0.6 91.0 9.0
1973 15,800 1,400 9.72 9.25 99.4 99,5 9.0
1974 15,30 -0  -3.16 -0.54 9.2 98,9 8.8
1975 13,800 ~-1,500 -9.80 -12.29 86.8 86.8 9.0
1976 15,000 1,200 8.70 9.15 94.3  94.7 9.0
1977 15, 900 900 6.00 5.59 10.0 100.0 9.0
1978 16, 400 500 3.14 3.68 103.1  103.7 9.0
1979 16, 100 =300 -1.83 0.98 101.3  104.7 8.7
1980 13,000 =-2,200 -13.66 -8.82 87.4 95.5 8.2
1981 13, 100 -800 -5.76 0.42 82.4 951 7.8
1982 11,000 -2,100  -16.03 -18.17 69.2 77.8 8.0
1983 11, 000 0 -0.00 1.24 69.2  78.8 7.9
1984*
1972-83 -2.42  -1.31
1972-79 1.61 2.02

. 1979-83 -9.08  -6.87




Teble 34.12

Plunbing and Heating Equipment, except Electrical (SIC 343)
Employment: Ohio and the United States, 1972-1983

fibsolute Ave. Growth Raée Emp. Index (1977) Ohio

Year __Employment Change ohio u.s. Ohio u.s. Share
1975 5, 500 | 88.7 88.6 9.1
1976 5, 700 200 3.64  4.47 91.9 92.6 9.0
1977 6, 200 500 8.77  8.00  100.0 100.0 9.1
1978 6, 900 700  11.29  8.63  111.3 108.6 9.3
1979 7, 100 200 290 1.75  114.5 110.5 9.4
1980 5,900 -1,20 -16.90 -8.20  95.2 1.01.5 8.5
1981 5100 -800  -13.56  -2.02 82.3  99.4 7.5
1982 4,500 600 -11.76 -2.50 72.6  96.9 6.8
1983 4,30 -200  -4.44 -4.98 69.4 92.1 6.8
1984+




Table 34.13

screw Machine Products, Bolts, Nuts (SIC 345)

Employment :

fAbsolute

Yeer Emblovment Chanae

1975
1976
1977
1978
1979
1980
1981
1982
1983
1984*

five. Growth Rate Emp. Index (1977)
Chig u.s.

11, 209
11, 600
12, 200
12, 400

12, 800

11, 100
10, 700
9, 100
8, 500

-1, 700

-1, 600

.57
.17
.64
.23
.28

.95
.99

u.s.

2.51
5.17
9.56
5.64

-6.37
-5.33
-10.87
-5.45

Ohio and the United States, 1972-1983

Ohio

Ohio ' —Share
91.8 92.8 12.0
g5.1 95.1 12.2
100.0 100.0 12.2
101.6 109.6 11.3
104.9 115.7 11.0
91.0 108.4 102
g§7.7 102.6 10.4
74.6 91.4 9.9
69.7 86.5 9.8
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Table 34.14

Coating, Engraving, & Allied Services (SIC 347)
Employment: Ohio and the United States, 1972-1983

Rbsolute fAve. Growth Rate Emp. Index (1977) Ohio

Yeer Employment Change Ghio u.s. Ohic Uu.s. Share
1975 7.100 94.7 0.0 5.4
1976 7,006 =100  -1.41  6.66 93.3  96.0 >.8
1977 7,50 00 714 4.14 100.0  100.0 8.0
1978 8, 100 600 8.00 10.60 108.0 110.6 7.8
1979 7,900 =200  -2.47  5.32 105.3 116.5 7.3
1980 . 7,200 -700  -8.86 -0.28 96.0 116.2 6.6
1981 7, 400 200 2.78  -4.52 98.7 110.9 7.1
1982 6,600  -B00  -10.81 -9.94 88.0  99.9 7.1
1983 7,000 400 6.06  -0.43 93.3  99.5 7.5
1984*




Table 34.15

Ordnance end Accessories (SIC 348)
Employment: Ohio and the United States, 1972-1983

Absolute Ave. Growth Rate Emp. Index {1977) Ohio

Year Employment Change Dhio u.s. Ohio u.s. Shsere
1975 3,900 87.5 115.3 5.9
1976 3,900 0 ~-0.00 -13.41 97.5 99.9 6.8
1977 4,000 100 2.56 0.13 106.0 100.0 6.9
1978 4,000 0 ~0.00 4.86 100.0 104.9 6.6
1979 4, 400 400 10.00 5.79 110.0 110.9 6.9
1980 4,800 400 9.09 -4.85 1200 105.6 7.9
1981 5,000 200 4.17 -0.99 125.0 104.5 8.3
1982 5,000 0 -0.00 18.60 125.0 124.0 7.0
1983 5, 000 0 -0.00 -8.26 125.0 113.7 7.6
1984+
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148,800 or 149,800 if extrapolated to 1995. This is, in our view, a quite
conservative estimate. It assumes an increase of 12.1 percent over the 1982 1ow, and
4.2 pexcen over 1984 but 15 percent below 1979. 1In contrast, the BLS base
projection for the U.S. is 27.17 percent shove 1982 and 6.8 pexcent sbove the 1979
high.

FOOTNOTES

%.5. Department of Commerce, 1985 Industrial Outlook.
2Ibid. |

3bid.

“Ibid.

Ibid.

61pid.
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. Employment Analysis end Projections
Sector 35: Machinery, Except Electrical

This sector includes establishments engaged in manufacturing engines
and equipment (SIC 352), construction, mining and materials handling
machinery and equipment (SIC 353), metalworking machinery and equipment
(SIC 354), special industrial machinery (SIC 355), genersl industrial
machinery and equipment (SIC 356), office, cemputing and accounting
machines (SIC 357), end refrigeration and service industry machinery (SIC
358). | |

The machinery industry is a majﬁr component of the durable goods
sector. At the national level the industry employed 2,498, 300 persons in
1981, its peak yes. . In Ohio, the sector employed 223,500 in 1979, its
most recent peask, down slightly from its period peak of 227,700 in 1974.

Between 1972 and 1979, the nationel industry had a substantial growth

in employment, averaging 4.5 percent annually, with the most rapid growth

in the period 1976 to 1979. In 1981 and 1981, employment remained almost
constant in the aggregate as growth in some sectors was offset by declines
in others. 1In 1982 and 1983 it dropped by 460,000, a decline of 18 percent
in two years (Tsble 35.1).

The Ohio sector moved in conjunction with the national industry but
with a much lower growth rate through 1979, averaging less than one percent
annually. Further, the Ohio sector was much more volatile than the
national sector in response to cyclical variation—in particular the
Tecession years of 1975 and 1976. Since 1979 th sector has had an average
annual loss of 7.9 percent, almost t;ice the national rate. In absolute

numbers, the sector lost 70,400 jobs in the years 1980-1983. Sixty

»
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Table 35.1

Mechinery, Except Electrical (SIC 35)
Employment: Ohio and the United States, 1972-1983

Absolute Ave. Growth Rate Emp. Index {1977) Ohio

Yesxr Emplovment Change Ohio u.s. Ohio u.s, Shere
1872 205,100 +5100 | +2.35 (1) 97.3 - 86.9 10.85
1973 214,800 +14, 800 +7.21 +10.58 104 .4 96.1 10.52
1974 (P} 227,700 +7,800 +3.54 +5.70 108.1 101.5 10.31
1975, 207,700 —-20, 000 -8.78 -6.84 98.6 94.6 10.10
1976 (T) 205,900 -1, 800 -0.86 +0 .40 97.7 85.0 9.97
1977 210,700 +4,800 +2.33 +5.30 100.0 100.0 9.69
1978 216,700 +6,000 +2.84 +6.93 102.8 106.9 9.31
1979 (P) 223,500 +6, 800 +3.13 +6.85 106.1 114.3 6.99
1980 213,800 -9, 700 -4 .34 +0.37 101.5 115.7 8.57
1981 204,200 -8, 600 -4.49 +0.17 96.9 114.9 8.17
1982 176, 700 =27, 500 -13.46 -10.18 83.9 163.2 7.87
1983 (T) 153, 100 -23, £00 -13.35 -9.16 72.7 93.7 7.51
1984*

1972-83 -2.30 + .71

1972-79 + .82 +4.30

1979-83 -7.88 -4.50

L




thousand or 85 percent of that loss was in 1982 and 1983. As a
consequence, the Ohio share of national industry employment has dropped
from sbout 10.3 percent in the peak year 1974 to about 9 percent in the
1979 peak and 7.5 percent in the 1983 recession. The recent growth
patterns at the national and state levels are conditioned prfharily by the
slowing of investment expenditure due to the demand recéssion after 1979
and the extremely high interest rates that accompanied or contributed to
it, and to the loss of export markets and an increase in import
substitution that occurred in response to foreign exchange imbalances and
worldwide recession. The latter conditions have been particularly merked
since 1981.

The differences between the national and state growth patterns are
explained in large part by differences in the impact of these forces on the
national and state sectors due to differences in the commodity structure of
the two sectors and in differentiated growth rates of their subsectors (see
Figure 35.1). As an example, in 1983 21 percent of the national sector
employment was in SIC 357 (office, computing and accounting machines), a
sector with a very high rate of growth through the entire period 1972-1983.
Between 1972 and 1979,.emp10yment increased by 65 percent in the subsector
as a whole and by 89 percent in the computing component. Between 1979 and
1983, employment increased by 20.5 percent in the aggregate and 28.5
percent for the subsector. 1In 1983, employment for the total machinery
sector (SIC 35) was only 149,000 sbove the 1972 level. 1In the office,
computing and accounting machine subsector it exceeded the 1979 level by
240,400 and in the computing machinery componenngf that subsector by
248,000. '
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Figure 35.1

Employment-—Construction, Mining and Materials Handling Equipment
\

Ohio, 1982
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Table 35.2

SIC 35: MHachiner:, except Electricsl
Employment by Subsector, 1983

Number Pexcent Ohio

SIC Ohio U.s. Ohio U.S.‘f U.s.

351 Engines & Turbines 4,622 115, 530 4.00 2.62 5.13

352 Farm & Garden 3,131 124, 214 2.52 1.78 5.52
Machinery & Equipment

353 Construction, Mining 21,213 335, 746 6.22 12.04 14.91
& Materials Handling
Machinery

354 Metalworking 46,725 316, 636 14.76 26.51 14.07
Machinery & Equipment

355 Special Industrial 18, 260 175, 127 10.43 10.386 7.78
Machinery, except 354

356 General Industrisl 34,372 288,424 11.92 19.50 12.81
Machinery & Equipment

357 Office, Computing & 13,345 475, 305 2.81 7.57 21.11
Accounting Machines

353 Refrigeration & 15, 947 161,038 9.9 9.05 7.15
Service Industry
Machinexry

359 Miscellaneous 18,6513 239 084 7.18 10.56 11.51
Machinexry ’
TATAL 176,228 2,251,115 7.83 100.00 100.090
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In contrast to the national ratio of 21 percent, only 2.8 percent of
Ohio's Sector 35 employment was in this subsector and only a fourth of that
was in the computing machinery component. Obviously, this structural
difference alone accounts for much of the difference between the Ohio and
hational growth experiences. Much of the residual is a proddbt of the
greater weight of industrial machinery in the Ohio product mix, with its
greater sensitivity to cyclical variation in the national economy.

Further, differences in the component structure at more disaggregate levels
(4-digit SIC) also contribute to the aggregate difference and are discussed
below.

SIC 351: Enqgines and Turbines. This sector contains two subsectors,
sector 3511 (turbines and turbine generator sets) and 3519 (internal
combustion engines, nec). The latter does not include sircraft engines or
automotive gasoline engines. It is not a major area of employment in
Sector 35 (non-elelctrical machinery). Ohio'e employment in 1982 was only
4,700 persons or 2.6 percent of t{he sector 35 total sand 4.1 percent of
national industry employment in sector 351.

Ohio employment is concentrated in subsector 3519. About 96 percent
of the sector total is in this subsector, compared to 70 percent of
national industry employment. At the national level, employment reached a
peak of 143, 100 in 1979, dropped to 114,600 by 1982 and to 103,900 in 1983
(Table 35.3). Although nearly all of this loss was in sector 3519, Ohio
employment in the sector increased from 4,30C in 1979 to 4,800 in 1981 and
4,700 in 1982 before falling to 3,400 in 1983, a reflection of structural
difference. The Ohio component had an average gnnual growth of 4.49
percent for the period 1972-1983 com;ared to 1.2 percent for the national

total and an average of 11.3 percent versus 3.8 percent from 1972-1979.

»



Table 35.3

Engines and Turbines (SIC 351)
Employment: Ohio and the United States, 1972-1983

Absolute Ave. Growth Rate Emp. Index (1977) Ohio
T Ohic u.s

Yeaxr _ Employment Change Ohio u.s. Ohio .S Shere
1972 2, 400 — - — 64.9 91.5 2.09
1973 2,400 0 0.00 6.13 64.9 97.0 1.97
1974 (P) 2,500 100 4.16 4.00 67.6 101.0 1.97
1975 3,300 1,000 40.00 -5.51 84.6 95.4 2.92
1976 (T) 3,500 0 0.00 0.85 94.6 96.2 2.90
1977 3,700 200 5.71 3.62 100.0 160.¢ 2.96
1978 4, 300 600 16.21 7.92 i16.2 “ 2.18
1979 (P) 4,300 0 0.00 7.86 116.2 ath, 2.95
1980 4,000 =300 -6.97 -6.94 108.1 107.9 2.95
1981 4, 800 800 20.00 -1.47 129.7 106.2 3.60
1982 4,700 -100 -2.08 -13.87 127.0 91.5 4.09
1983 (T) 3,400 -1, 300 ~27.65 -13.24 91.9 82.9 3.41
1984+

1972-83 | 4.49 +1.20

1972-79 +11.31 +3.80

1979-83 -3.23 -7.10




Its loss after 1979 was also less than the national rate but concentrated
in 1983. (s a consequence, Ohio's share of national indus.ry employment ,
which had held at approximately 3 percent between 1975 and igeq.increased
to 4.09 percent in 1982, dropping to 3.4 percent in 1983. The sharp
decline in 1983, a drop of 27.7 percent, is a result of the déneral decline
in demand for engine-using finished goods and in the demand for diesel
automotive engines.

The small size and structural differences of this subsector relative
to the industry as = whole limits the level of confidence attached to
long-term forecasts. The Bureau of Labor Statistics projections for the
national economy is a compound annual growth of .9 percent after 1979 or
2.9 percent between 1982 and 1990. Their estimate for subsector 3519 in
the 1984 Industrial Outlook is an annusl ... -ease of 6 percent through
1988.

There is no aspparent reason for an assumption that the Ohio component
of this sector will not perform as well as the nationsl industry. At the
BLS rates, Ohio employment in the sector should be between 4, 200 and 5, 900
in 1990. A trough-to-tzi..uh shift share model (1975-1983) produces a 1990
estimate of 7, 100 on the BLS base projection while constant share |
projections from 1979, 1982 and 1983 produce estimates of 4,700, 6,600 and
3, 300 respectively. The projection used in the current matrix analysis for
1990 is 5, 200; 21 percent over 1979 but only 11 percent over 1982.

SIC 352: Farm and Garden Machinery and Equipment. In 1979 this
subsector of Sector 35 employed only 2.4 percent of the sector total. In
1982 its share was 2.5 psrcent while'the number of employees dropped from
3,300 to 3,200. Slightly more ti:sn half (54 percent) of 1982 employment
was in ferm machinzry snd equipment (SIC 3523) and the residual in sector

e

66



3524 (lawn and garden equipment).

The depressed condition of the agricultural sector and the cyclical
nature of the demand for lewn and garden equipment produced an historic low
employment of 3, 100, a loss of 2, 200 employees since 1979. Between 1972
and 1979, employment fluctuated with the general business cyéie in a range
from 4,000 (1975) to 5,300 (1979). It averaged 4, 700 over the p=riod.

The average snnual rate of growth between 1972 and 1979 was A positive
1.8 percent for Ohio compared to 5 percent for the nation. After 1979,
these rates were a negative 10.4 percent and 10.2 percent respectively.
Almost half of the Ohio loss occurred in 1980, the initial year of the
recession, reflecting the greater weight of lewn and garden machinery in
the commodity mix. The magnitude of the decline after 1979 at both state
and national levels is a result of the diverse factors affecting the
agricultural sectaor, including low ferm prices, high interest rates for
agricultural credit, poor crop conditions and export markets.

The Ohio share of national industry employment has dropped from 3.48
percent in 1972 to 2.18 percent in 1981, recovering to 2.42 percent in
1983. This change does not sppear to reflect a long-texrm trend. Ohio's
employment in this sector has been more sensitive to cyclical fluctﬁations
than the industry avexrage. This volatility is probably due to the small
scale of the Ohin sector end its greater product homegeneity. Its share
was greatest in the pesk years 1973 and 1279 in nationsl employment and
lowest in the trouch yesvs 1975 and 1981 {Teble 35.4).

The BLS base projection fox this sector suggests that employment at

the naticnal level will be abouf 4~Q§Icent below the 1979 level in 1990, in
contrast to their original projection of a 23 percent gain. The
consexvative estimate apparently assumes a decline in the demand for

»
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Table 35.4

Ferm and Garden Machinery and Equipment (SIC 352)
Employment: Ohio and the United States, 1972-1983

Absolute Ave. Growth Rate Emp. Index {1977) Ohio

Year Employment Change Ohio U.s. Ohio U.s. Share
1972 4, 700 - - - 104 .4 80.6 3.48
1972 5, 100 400 8.51 13.80 113.3 91.7 3.31
1974 (P) 5, 100 0 0.00 10.14 113.3 101.0 3.01
1975 4, 000 -1, 100 -21.56 -4.96 88.9 96.0 2.48
1976 (T) 4, 200 200 5.00 0.78 83.3° 9.8 2.59
1977 4, 500 300 7.14 3.29 100.0 100.0 2.68
1978 4, 700 200 4.44 -2.80 104.4 98.5 2.88
1979 (P) 5, % 600 12.76 11.37 117.8 108.8 2.92
1980 4, 300 -1, 000 -18.86 -6.23 895.6 101.0 2.53
1981 3, 600 =700 -16.27 -2.94 80.0 92.7 2.18
1982 | 3, 200 -400 -11.11 -20.67 71.1 -73.3 2.44
1983 (T) 3, 100 -100 -3.12 -2.14 68.9 64.5 2.42
1984*

1972-83 -3.01 -0.03

1972-79 +1.82 +3.00

1979-83 -10.38 -10.18
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agricultural machinery due to the economic conditions of the agricultural
sector, its export markets and & reduction in the rimber of farm units. It
does not appear to de attributable to import substitutes as imparts have
declined in both real and nominal texms since 1979 while exports have
continued to grow since 1970, increasing by 68 percent in cuf?ent dollax
values between 1978 and 1981.

Further, there seems to be nc hard basis for assuming significant
gains in productivity. In 1980 output per employee hour was 96.3 percent
of 1977 levels and 2 index points sbove the 1973 level. Although
productivity increased at an average rate of 2.45 percent between 1960 and
1973, it has had very limited geins in the last decade.

A dominant faector in the more conservative BLS projections is the
large inventory of farm equipment in the hands of dealers as & consequence
of the coincidence of the negstive forces on demand noted earlier and the
potential for import competition for both machinery and agricultural
products arising from the c¢/-i.wed and increasing imbalance in exchange
rates. Although imports provided only £2.3 percent of new supply in 1983
they are a growing source of small tractors, about ibres-fourths of the
tractor market. |

- A shift « proje:tich besed on the period 1965-1983 agair.’ the BLS
base projection for the industry would estimate Ohio employment in 1990 to
be slightly above 3,800. Constant share projections for the past seven
years range from 3,800 (1981) %o 5,100 (1979). The 1982 share of 2.44
pexcent projects te 4 300 snd is accepted in this study as the most

reasonable estimate. .
. ,

SIC 353: Conghywuetion Mining and Materials Handling Machinery and
Equipment. Between 158% and 1979 Chio employment in this subsector

»
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averaged 28,900 with limited variance. The period average was about 95
pexcent of the peak level in 1974 and only 107 percent of the period low in
1972. Further, employment in the cyclical peaks of 1969, 1974 and 1979
fell within a range of 600 workers. This remarkable stability ended with a
loss of 2,800 jobs in 1980, followed by an accelexrated loss of 4,400 and
4,300 employees in 1962 and 1983. In the latter year, émployment averaged
16, 800, fifty-seven percent of the 1979 level and 70 percent of that lcss
occurred in 1980 and 1982 (Table 35.5).

This pattern is not completely consistent throughout the sectoxr. Rs a
generalization, all four-digit subsectors experienced accelerated decline
in the recession trough. Some, however, experienced growth or limited loss
through 1981, in particular oil field mechinery, mining machinery and
materials handling equipment. These intra-sectoral differences combined
with extensive differences in the commodity structure of the Ohio and
national sectors have produced a sharp decline in Ohio's share of national
industry employment (see Figure 35.1). In 1982, employment in the
manufacture of oil field machinery at the national level was nearly 34
percent of the sector total but only 1.1 percent at the state level. 1In
contrast to all other subsectors in sector 351, employment in that
subsector increased by 33 percent between 1979 and 1%8: as a result of the
impact of deregulation on domestic drilling activities and other market
conditions. Corwersely, 52 percent of Ohio's employment in the sector was
in construction machinery and industrial txucks and tractors. Both
subsectors have had constant losses since 1979.

In the aggregate, Chio's share ef national industry employment fell
from 8.4 percent in 1977 to 6.4 pefcent in 1981 and 1982, although it

increased to 6.7 percent in 1983. However, if Ohio employment is compared

»
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Table 35.5

Construction, Mining and Materials Handling
Machinery and Equipment (SIC 353)

Empleyment: Ohio and the United States, 1972-1983
Absolute Ave. Growth Rate Emp. Index (1977) Ohio

Yesr _Emplovyment Chsnge Ohio u.s. Chio u.s. _Sharse
1972 26, 800 — —_ - 90.5 84.1 9.12
1973 28, 500 1,700 6.34 10.15 96.3 92.6 8.80
1974 (P} 30,500 2,000 7.01 6.35 103.0 98.5 8.86
1975 29, 600 -900 ~2.95 -0.76 100.0 97.8 8.66
1576 (T) 29,000 -600 -2.02 -1.68 . 98.0 96.1 8.63
1977 28, 600 600 2.06 4.96 100.0 100.0 8.39
1978 29, 900 200 1.01 6.69 101.0 106.7 7.95
1979 (P} 29, 400 =500 -1.67 2.12 99.3 109.6 7.65
1980 26,600 -2, 800 -9.52 2.31 89.9 111.5 6.77
1981 25, 700 =800 -3.38 1.67 86.8 114.9 6.43
1982 21,300 -4,400 -17.12 -14.66 72.0 96.0 6.24
1983 (T) 16,800 -4, 500 -21.12 -22.38 56.8 71.6 6.34
1984+

1972-83 ~3.76 -0.48

1972-79 +1.39 +4 .33

1579-83 -10.73 -8.65
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to the national industry, excluding oil field machinery, the state's share
fell fxom 10.5 in 1977 and 9.9 in 1979 to 9.1 in 1981 and rose to 9.6 in
i982. At least since 1978, changes in Ohio's share eppear to be mainly a
function of differences in commodity composition and short-term
fluctuations rather than domestic relocation of industry.

f-equate time-series data for 4-digit sectors ere not available for
Ohio. The previous analysis suggests that Ohio's subsectors have behaved
much like their national counterpsrts. At the national level employment in
construction machinery in 1983 was 50.2 percent of the 1978 peak and 35
percentage points below the 1981 level. The accelerated decline after 1981
appears to be a result of a sharp drop in public highway construction and &
radical decline in exports. Approximately 20 percent of the shipments of
this industry were used in public construction and 40 percent went to
exports. The remainder was equally distributed between building
construction and surface mining. The completion of the interstate highway:
system hes left large stocks of equipment in the hands of contractors,
depressing future demand. Further, exports which had increased
drematicelly from 1972 to 1983 fell from 6.3 billion in 1981 to 4.0 billion
in 132 and spproximately 2.6 billion in 1983. This loss is a product of
Lie impact of the recession snd the loss of oil revenues on the investment
progrems of less~developed countries, enhanced by international exchange

rates (see 1984 U.S. Industrial Outlook.)

Imports of censtyuction machinery in 1982 were less than 8 percent of
total shipments and fell to 6 percent in 1933. The BLS believes, however,
that foreign competition in this area will incrqase significantly in the

iong term. If foreign exchange rates continue &t their current level, U.S.

producers will lose an impertant share of both domestic and export markets.
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The increasing need for maintenance of highways and bridges and the
constructien of water and sewer systems, with continued growth of
residential and commercial construction should produce a potential demand
for construction equipment in the long term. This demand, however, may be
dempened by the attempt of the Federal goverrment to reduce ffs deficit and
the consequent transfer of expenditure to state and local governments.

Nearly 19 percent of Ohio's employment in Sector 353 in 1982 was in
the production of industrial trucks and tractors, compared with 8.4 percent
of the national industry. Employment in this sector peaked in 1979,
declined by asbout 6 pexrcentage points annually in 1930 and 1981 and then
dropped 28 points in 1982 and 1983. As in the case of industrial
machinery, the accelerated decline after 1981 is attributable to a sharp
drop in exports and the cyclical decline in the domestie- demand for
industrial equipment.

SIC 354: Metalworking Machinery. This subsectw: 55 the largest
emp10§§ in Ohio's machinéry sector, employing 58,300 persons in the peak
year 1980, about 25 percent of the sector total employment. Emplovers in
1176 establishments produce tools and dies, tool accessories, power driven
hand tools, rolling mill machinery and metalworking machinery. '

Employr2nt growt? has been quite modest since 1972 with a sharp
decline aiver 1981 to record lows. Year-to-year rates of change are shown
in Table 35.6 below. Between the peak years 1974 and 1980, employment
increased at an asverage annual rate of only .25 percent at the national
level and declined at a rate of .9 percent at the state level. Between the
1972 and 1976 cyclical troughs, U.S. employment increased at an average
rate of 1.81 percent and Oho employm;nt at 1.38 percent. From the 1976

trough, nationsi employment fell an average 1.29 percent to 1983 while Ohio

Il



Table 35.6

Metalworking Machinery (SIC 354)

Employment: Ohio and the United States, 1972-1983

Absolute Ave. Growth Rate Emp. Index (1977) Ohio
Year Emplovment Change Ohio u.s. Ohio  U.S. Share
1972 50, 600 —_ - .- 92.8 88:1 17.69
1973 56, 700 6, 100 12.05 £2.01 104.0 98.7 17.69
1974 (P) 60,400 3,700 6.52 %.39 110.8 102.8 17.88
1975 55,000 =5, 400 -8.94  -9.13 100 6 94.5 17.92
1976 (T) 53,400 -1,600 -2.90 -0.04 98.0 94.5 17.41
1977 54, 500 1, 100 2.05 5.54 100.0 | 100.0 16.83
1978 55, 400 80U 1.65 7.10 101.7 106.8 15.97
1879 (P) 58,000 2, 600 4.69 6.34 106.4 113.6 15.73
1980 58, 300 300 0.51 0.75 107.0 114.9 15.69
1981 55,100 -3, 200 -5.48 ~2.93 101.1 111.7 15.28
1982 46,800 -8, 300 -15.06 -11.17 85.9 96.7 14.61
1983 (T) 38,400 8,400 -17.94 -12.14 70.5 86.0 13.64
1984*
1972-83 -2.09 + .16
1972-79 + 209 +4.13
1979-83 -8.45 -6.01
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employment dropped at a 4.01 percent rate in the same period. As a
component of the durable producers goods industry, this sector has been
very sensitive to cyclical change in the general economy. The range of

since 1972 are-:

AN

Renge of Trough-to-Peak and Peak-to-Trough Changes

Ohio Us.
Expansion 1972-74 +19.4 +18.1
Contraction 1974-76 -11.6 - 9.2
Expension 1976-80 + 9.2 +21.6
Contraction 1980-83 -34.1 =-25.2

Until 1977, the Ohio sector's performsnce was almost identical to the
national industry and the state share of sector employment remained between
17 and 18 percent. In the weak recovery after the 1976 trough, the Ohio
sector lagged behind the national rate and the state's share fell to a
range of 15 to 16 percent. With an employment loss of 33 percent in 1982
and 1983 (versus 23.3 at the national level) the state share dropped to
13.6 percent of the industry total. |

Some parf of this difference reflects change in the commodity
structure of state and national sectors, although time series data at
disaggregate levels are not available to indicate the extent of structural
effects. Employment in the Ohio sector is more heavily concentrated in
metalworking machinery (metal cutting and metal forming machine tools) than
is characteristic of the industry: 40.7 to 27.8 percent. These subsectors
tend to be hore responsive to changé; in aggregate demand than other

subsectors. Nationally employment in SIC 3541 (metal cutting machine

.-
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tools) fell 34.1 percent from 1979-1483, compared to 24.2 percent for the

sector as a whole.

Table 35.7
Ohio u.s.
Zmployment % Employment 3
3541 Metal Cutting 14,952  32.0 67,052  21.2
Machine Tools
3542 Metal Forming 4,071 8.7 20, 934 6.5
Machine Tools :
3344 Special Dies, Tools 16,462 35.2 124, 785 39.4
3545 Machine Tool 6, 145 13.2 59, 163 18.7
Accessories
3546 Power Hand Tools 2,068 4.5 24,704 7.8
3347 Rolling Mill Machinery 2, 333 5.0 7, 764 2.5
3549 Metalworking, nec 654 1.4 12, 234 3.9

A major factor affecting employment growth and Ohio's share in this
industry is the recent decrease in exports and the increase in imports
stimulated by exchange rates. In 1972 exports were 15 percent of total
shipments in metal cutting machine tools and nearly double the value of
imports. By 1979 imports were 78 percent sbove exports and provided 19
nercent of the new supply. By 1982 imports exceeded exports by 94 percent
and had 24.4 percent of new supply. Both exports and imports dropped in
1981 and after but exports dropped more rapidly and by 1983 the import
share of new supply was 31.5 percent.

A similar pattern is evident in metal fotming machine tools with the
exception that imports have continued to increase in both absolute and
relative terms through 1982. The import share, which was under 6 percent

in 1972, reached 27 percent in 1983. The sector has been export

1 4
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ariented, accounting far g third of a1) shipments in 1983 and 21 pexrcent in

1979 at the Peak of domestic demand.

Exports have not been an important component of the market for special

dies, tools ang Jigs (SIC 3544), a sector with 35.2 percent of Ohio's

machinery sector employment . Increasing import: have reduced the domestic

rojection model .

SIC 355. Special Industrial Machinery. Establishments in this sector

inufacture machinery for the food Processing, textil

io’s employment in thjs sector is highly concentrated in three




includes about 50 subsectors of manufacturing; among them smelting and

refining, foundries, chemicals, plastics, rubber products and glaess making.

Because of the nature of the purchasing industries as producers of
durable goods, employment in this sector is volatile in the snort term in
response to cyclical changes in economic activity. Although éhe Ohio
sector is structurally different than the national industry, employment
changes have been generally consistent with the nation. In the two cycles

after 1971 changes were:

Ohio u.s.
Expansion 1972-74 +16.6 +15.7
Contraction 1974-76 - 9.0 -10.6
Expansion 1976-79 + 9.8 +12.1
Contraction 1979-83 -34.7 -21.6

The magnitude of the employment loss after 1980 appears to be related
to the greater weight of SIC 3559 in Ohio's commodity structure, in
particular because of the weight in that sector of machinery for the
metals, rubber and glass industries and the impact of the recession on
these sectors. In the future they niay be offset by high growth sectors
such as plastics, chemicals, pharmaceuticals and construction materials.
Given the diversity of that subsector, it is difficult to estimate the
impact of imports or changes in export markets on demand for special
industrial machinery. Exports of textile and leather machinery increased
by 154 percent between 1970 and 1979 and fell by 20 percent by 1982.
Imports increased by 130 pexrcent between 1970 and 1979 and continued to
rise by 11 percent through 1982. By-that year, “imports were about 67
percent greater than exports but their total vilue was less thsn 3 percent

of machinery exports.
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As indicated in Table 35.8, employment increased at an annual rate of
2.3 percent for Ohio and 2.28 percent for the industry between 1972 and
1979. It fell by an average of 8.68 percent and 5.4 percent respectively
after 1979. The magnitude of the decline in 1981 to 1983 produced a
negative average growth rate for the entire period. '

The BLS long-term growth rate projects U.S. employment in the sector'
to be 210,000 in 1990, about 2 percent shove the 1979 level and 17 percent
over 1982. At this base rate for the national industry, shift-share
projections for Ohio wbuld estimate 1990 employment as 23, 300, compared to
an average of 23,700 for the period 1973-1980 and a period range of 20, 400
(1965) to 24,500 (1979). That estimate is included in the current
projection matrix. It is 4.9 below the 1979 peak but 45 percent above the
1982 trough. It assumes that interest rates will decline toward long-term
norms and foreign exchange rates will move toward more realistic levels.

SIC 356: General Industrial Machinery. Nearly a third of Ohio's

employment in this sector was engaged in the manufacture of bearings.
Another 42 percent were producing pumps and pumping equipment, blowers,
fans and compressors. The residual were in firms producing industrial
patterns, speed changers, industrial furnaces, power transmission egquipment
and other general industrial machinery.

Apart from the importance of bearings in the praoduct mix, the
comnodity composition of Ohio's output it not distinctly different than

that of national industry.

79
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Table 35.8

Special Industriel Mechinery (SIC 355)
Employment: Ohio and the United States, 1972-1983

Absolute Ave. Growth Rete Emp. Index (1977) Ohio

Yesr _ Employment Chanqe Ohio u.s. Ohio U.S: Share
1972 21,100 — — - 89.0 - 93.2  11.92
1973 24,000 2,900 13.74 9.60 101.7  102.1  12.37
1974 (P) 24, 500 500 2.08 5.65 103.8  107.8  11.96
1975 22,500 -2,000 -8.16 -10.00 95.3 97.1  12.20
1976 (T) 22,300 -200 -0.88 =0.72 94.5 96.4  12.18
1977 23,600 1,300 5.82 4.04  100.0 100.0  12.39
1978 23, 600 0 0.00 3.93 100.0  103.4  11.92
1979 (P) 24, 500 900 3.81 3.68 103.8  108.1  11.93
1980 24, 200 ~300 -1.22 1.51 102.5 109.1  11.61
1981 21,300 -2,900 -~-11.98 -2.64 9.3  104.5  10.50
1982 18,200 -3,100  -14.55 -11.53 77.1 92.8  10.14
1983 (T) 16,000 -2,200  -12.68 -10.64 67.8 84.7 9.98
1984*

1972-83 -2.20 + .82

1972-79 +2.30  +2.28

1979-83 -8.68  -5.40
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Table 35.9
Ohio u.s.
Emplovment % Employment %
3561 Pumps & Pumping 7,320 21.2 55, 977 19.4
Equipnment
3562 Bearings 10,643  31.0 48,825 16.9
3563 Compressors 3.402 9.9 28, 753 10.0
3564 Blowers & Fans 3,626 10.6 37,023 12.8
3565 Industrial Patterns 1, 269 3.7 8, 900 3.1
3566 Speed Changers, etc. 2,447 7.1 22,641 7.8
3567 Industrial Furnaces 2,053 6.0 18, 115 6.3
3568 Power Transmission 1, 866 5.4 20, 190 7.0
Engines, nec
3563 General Industrial 1,736 5.1 48,010 16.6

Machinery

The long-term rate of growth for the Ohio component has been below the
national industry average, although both sectors had strong positive grwith
until 1979, and radical decline in 1982 and 1983. In the early period,
growth in the Ohio sector averaged 2.97 percent annually, compsared fo 3.23
percent for the nation. After 1979 employment fell at an average rate of
7.68 percent in Ohio and 5.73 percent for the industry (éee Table 35.1Q0).

Employment in the sector has also been highly cyclical with orowth
exceedinfg loss in the initial cycle but with a radical loss in 1981 and
1982. The magnitude of the decline is obviously the product of the
historically high interest rates. Although imports induced by exchange

rates have contributed to the decline, they do riot appesr to be the primery

factor.
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Teble 35.10

General Industrial Machinexry (SIC 356)
Employment: Ohio and the United States, 1972-1983

Absolute Ave. Growth Rate Emp. Index (1977) Ohio
us;

Yesr Employment Change Ohio __U.S. Chio Share
1972 35, 100 - —_ — 89.1 90.7. 13.12
1973 38, 100 3,000 8.54 9.05 .96.7 98.9 13.06
1974 (P) 39, 900 1, 800 4.72 6.07 101.3 104.9 12.89
1975 37,400 =2,500 -6.26 -£.43 94.9 98.1 12.91
1976 (T) 37,600 200 0.53  -1.15 85.4 97.0 13.13
1977 39, 400 1, 800 4.78 2.97 100.0 100.0 13.36
1978 41, 200 1,80 - 4.56 5.83 104.6 106.0 13.20
1979 (P) 42,400 1, 200 2.91 5.48 107.6 111.5 12.88
1980 39,800 =-2,600 -6.13  -1.85 101.0 109.7 12.32
1981 39, 600 =200 -0.50 -2.91 100.5 109.4 12.63
1982 34,200 -5,400 -13.63 -9.66 86.8 97 .4 12.07
1983 (T) 29,400 -4, 800 -14.03 -10.27 74 .6 85.9 11.57
1984*

1972-83 -1.47 + .47

1972-79 +2.97  +3.28

1979-83 -7.68 =5.73

82




Chio u.s.
1972-74 +13.7 7
1875 75/76 - 6.3 5
557579 +13.4 +14.9
1979-83 -30.7 -23.0
{1981-83) (-25.8) (~21.5)

Ohio's mejor component in sector employment (besrings) has had a more
vigerous growth over the period and a smaller loss after 1979 than the
sectyr as a whole. The value of output in constant dollars in 1981 was
nearly 30 percent asbove the 1972 level althougp it dropped by 11 percent
eatween 1981 snd 1983.

Although imports gained relative to exports until 1981, they dropped
more rapidiy in the last two years. At their peak in 1981 they were 8.6
percent of the new supply. By 1983, their share was down to 6.9 percent.
Exports in 1981 were 14.6 percent of shipments and held within .1 percent
of that level through 1983. Employment in 1979 was 7.4 percent above 1972,
but dropped 19 percent hetween 1979 and 1983. Another important component
in the Ohio industry SIC 3561 {pumps and pumping equipment), is alsc a high
growth sector. The constant dollar value of its shipménts in 1979 was 35
percent above 1972 and in 1983 3.2 percent above 1979. Further, its export
merket has remained fairly strong while imports have not made significant
relative gains. Exports were 17.9 percent of shipments in 1979, increasing
in absoiute amounts until 1982 and then dropping to 13.3 percent. Imports,
which hed increased from 3.2 percent to 6.1 pergent of new supply between

1972 and 1979, fell to 4.8 percent by 1983.

O B

25



26

Compressors (SIC 3563) heve also been a strong growth industry. The
real value of shipments increased by 80 percent between 1972 and 1979 and
have remained at that level through 1983, with a compound growth rate of
5.5 pexcent annually through the period. Growth has been duq\in part to a
strong export market and limited forzign competition. Exportg in 1982 were
31.7 percent of shipments, falling to 24.3 pexcent in 1983 with some
offsetting recovery in demestic demand. Imports which x.:ched 8 percent of
new supply in 1979 were down to 6.2 percent in 1983. Employment has not
increased at the same rate as output and produitiviiy increased at an
average annual rate of 1.6 percent between 1972 and 1979.

Althougn the value of shipments of blowers and fans in 1979 was nearly
7 percent above the 1872 level, employment increased by 22 percent in the
period. After 1979, shipment values droiped by 11.5 pexcent and employment
by 24 percent. Imports have had a much greater effect on domestic
shibments in this sector and foreign competition tias limited export
markets. Imports incressed from 4.2 percent of new supply in 1972 to 20.5
pnercent in 1979 and 18 percent in i983. Exports were only 8.8 percent of
shipments in 1979 and 8.6 percent in 1983.

The Buresu of Labor Statistics basc projection for Sector 356 for the
United States is about 347,600 or 5.6 percent shove the 1979 level and 21
percent abover the 1982 level. R shift-share model on the base for the
period 1965-1983 would project Ohio employment at 42,300 and Ohio's share
at 12.17 percent. This projection is probably conservative in view of the
relative structure of the Ohio sector but it is incorporated in the
aggregated projection-matrix. v -

SIC 357: Office, Computing and Accounting Machines. Ohio's machine

industry employs only 7.6 percent of Sector 35 employment and nearly 55

-
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percent of these workers are employed in SIC 3573 (calculators and
accounting machines). Although 25.7 percent produce electronic computing
equipment, the growth area of this sector, they comprise only 2.8 percent
of the national industry total. Further, the largest proportion of
employment in computing equipment is in the producticn of prdgramnable

accounting machines.

Table 35.11
Ghio u.s.
Emplovment % Employment %
3572 Typewriters -— - 14,337 3.0
3573 Electronic Computing 3,433 25.7 405, 352 85.3
Equipment
3574 Calc. & Acct. Machines 7.311 54.8 20, 723 4.4
3576 Scales & Balances 1, 206 9.0 7,464 1.5
3579 Office Machines, nec 1,295 10.5 27,429 5.8

National industry employment in sector 357 has increased at an aversge
annual rate of 7.74 between 1972 and 1983, and at an accelerated rate in
1980 and 1981. Although employment growth remaeined positive in 1982 and
1983, the rste had fallen to 2.9i and 1.6 percent respectively.

In sharp contrast, sector employment in Ohio fell at an average rate
of 4.4 percent from 1972 to 1979 and at 2.9 percent thereafter. Its share
of national industry employment has fallen from 7.7 percent at the
beginning of the period to 2.5 percent in 1983. This relative loss after
1974 is a result of the structural difference noted above with the very
high growth in employment in computing equipment.

Actually, employment in the Ohic sector has been relatively stable
since 1976, varying within a range of 12,000 (1976) to 14, 900 (1980) and

, 85




Table 35.12

Office, Computing and Accounting Machines (SIC 357)
Employment: Ohio and the United States, 1972-1983

Absolute Ave. Growth Rate Emp. Index (1977) 0Ohio

Yesr Emplovment Change Chio u.s. Chio US. Share
1972 20, 100 - - - 150.0 83.4 7.74
1973 17, 200 -2, 900 ~14.42 9.45 128.4 91.2 6.05
1974 (P) 16,500 -700 =4.06 7.29 123.1  97.9 5.41
1975 13,900 -2, 600 -15.75  -6.15 103.7 91.9 4.85
1976 (T) 12,000 -1,900 ~13.66 0.13 89.6 92.0 4.18

1977 13, 400 1, 400 11.66 9.25 100.0 100.0 4.28

1978 13, 500 100 0.74 10.41 100.7 112.3 3.90
1979 {P) 13,900 400 2.96 14.84 103.7 127.4 3.50
1980 14, 900 1,000 7.19 8.54 111.2 138.¢ 3.45
1981 14,000 =900 -6.04 5.38 104.4 147.6 3.08
1982 13, 400 =600 -4.28 2.91 100.0 151.9 2.73
1983 (T) 12,300 -1, 100 -8.20 1.57 91.8 154.3 2.51
1984*

1972-83 -4.13 +7.74

1972-79 -4.40 7.35

1979-83 -2.88 +5.29
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around an average of 13,400. The long term growth path for the naticnal
industry employment is projected to be a compound rate of +4.15 percent
with employment being 619,000 in 1990. If the Dhio sector can meintain its
low 1983 share, employment in 1990 should be about 15,600, an increase of
4.7 percent over 1980. This estimate is incorporated in the projection-

matrix as & "best"” estimate.
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Table 35.13
Summexy Projections:
Ohio Employment - 1990 Projected

SIC 1990 . 1990/1979 1990/1982
351 5, 200 1.21 1.52
352 4, 300 .81 1.34
393 28, 900 .98 1.72
354 56, 200 .97 1.46
355 23, 300 .95 1.46
356 42, 300 1.00 1.44
rm 15, 600 1.12 1.27
58 21, 700 .95 1.39
359 22, 600 .99 1.25
TOTAL 220, 100 .98 1.48
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Sector 36
Sector 36, electrical and electronic machinery, equipment and
supplies, includes establishments manufacturing machinery apparatus and

supplies for the generation, storage, transmission and utilizetion of

- electrical energy. Major subsectors include electric transmission and

distribution equipment (SIC 361), electrical industrial apparatus (SIC
362), nhousehold appliances (SIC 364), radio and television receiving
equipment (SIC 365), communications equipment (SIC 366), electronic
components and accessories (SIC 367), and miscellaneous electrical
machinery and equipment (SIC 369).

The relative weights of these subsectors in terms of employment can be
seen in Figure 36.1 for the United States and Figure 36.2 for Ohio for 1975
and 1982--two recession years. At the national level there has been a
significant structural shift in this nine vear period. SIC 367 (electronic
components) conteined 19.9 percent of sector employment in 1973 and 28.3
percent in 1982. By 1982, this subsector and the communications equipment
subsector contained 55.9 percent of the total.

In the same period, employment in the sector as & whole increased by
310,000. The communications equipment subsector gained sbout 98,000 jobs
and the electronics subsector 230,000. SIC 369 (miscellaneous) added
15,000 and all other subsectors lost employees-—a net loss of 33,000. This
concentration of growth and the strength of growth in the two dominant
subsectors has other structural implications in addition to the long term
structural shift. Q11 other subsectors have experienced a short term
structural shift in the course of the business cycle. For example, SIC 364

(electric lighting) had 11.3 percent of sector employment in 1973, a peak

1
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Figure 36.1

SIC 36: Electrical and Fiectronic Machinery, Equipment and Supplies
U.S. Employment by Major Subsectors, 1¢ 1
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Figure 36.2

SIC 36: Electrical and Electronic Machinery, Equipment and Supplies
Ohio Employment by Major Subsectors, 1982
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year. Tts share dropped to 10.6 in t..e 1975 recession, increased to 10.9
in the peak “'ear 1978 and ¢ opped to 9.3 percent in 1982. This short term
or cyclical snirtt in shares is a result of catching up with or falling ,
further bebind the dominant (persistent growth) sectors, withtfluctuations
in the generel level of economic activity. As these sectors are not
distributed in the same proportion geographically, these short term shifts
affect employment projections based on shift-share techniques.

The effect of both long term and short term structursl shifts on Ohio
employment is evident in Figure 36.2. The two subsectors that dominate the
national sector in size and growth contained only 20.2 percent of Chio's
employment in Sector 36 and the communications sector has lost employment
in the face of strong national growth. Although the electronics sector has
had a limited employﬁent qain in the current recession, it still employs
less than 9 percent of the sector total.

Ohio's "strength" in this sector is in electrical industrial

tus, household appliances and electric lighting. These three
subsectors employed 64 percent of all workers in the industry ir 1673 and
53 percent in 1982. A1l of the relative loss in the period was in
household appliances—a& subsector particularly sensitive to the business
cycle and to fluctuations in export demand. At the national level,
employment in this sector declined from peak to peak and trough to trough
between 1973 and 1982, with a net loss between the two recession yesrs of
nearly 22,000 jobs. In the same period, Ohio lost 8,000 jobs in this
subsector.

denai YEON erd 36.2 show the relative performance of Ohio and the

3. Lo this invstyy between the 1975 and 1982 recession years and thes



Teble 36.1

Sector 36: Electricél and Electronic Machinery,
Equipment and Supplies
Employment: Ohio and the U.S., 1965-1982

Emplovment (000's) Ohio Share Percent Change
Yesr U.S Ohio (Percent) u.s. Ohio
1965 1629.2 125.2 7.7 - _—
1968 1940.9 141.9 7° +19.1 +13.3
1970 1882.2 144.3 7.7 -3.0 +3.5
1973 1969.5 134.1 . 6.8 4.6 -7.1
1975 1701.6 112.4 6.6 -13.6 -16.2
1979 2124.2 121.6 5.5 24.8 +8.2
1982 2011.1 93.4 4.4 -5.3 ~23.2

Source: Bureau of Labor Statistics.
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Table 36.2

Employment Index: U.S. and Ohio
Peak ©c Pesk and Trough to Trough

Trough Fzak
1882/1972 197871973
Sic u.s Ohio U.s. Ohio
361 96.9 102.9 89.5 76.8
362 100.0 85..6‘ 103.4 99.3
363 88.0 66.2 93.0 82.1
364 103.0 87.1 97.8 87.3
365* 84 42.9 76.9 60.0
366 121.5 69.9 105.4 79.1
267 168.2 103.8 110.8 100.0
369 111.3 101.3 114.5 113.0

*Ohio employment negligible.

Source: Bureau of Labor Statistics.

35




1973 and 1978 peek vears. At the national level, fouxr of the eight
subsectors had peak to pesk employment gains. In Dhio anly one subsector
did so. In the 16 observations in this analysis, in only one was Ohio's
gain greater or the loss less than for the U.S. .

As a generalization, employment in Ohio's subsectors, with the
exception of SIC 366, tends to move Qith the naticnal level but with weaker
gains and larger losses, indicating that the industry is subject to both
long term and short term changes in demand and long term and short term
structural shifts. An attempt to estimate the relative importancez of
demand versus structural changes betwen 1978 and 1973 is shown in Table
36.3 below.

The employment effects of demand and structurg’ forces are estimated
as the difference between actual employment in 1983 and the sector growth
path. The struptural effects are estimated by applying Ohio's actual share
of national employment in 1979 and 1983 to the 1983 industry employment.
The differences between these two estimates of 1983 employment is the
structural loss or gain. The residual difference is the result of demand
forces.

In sectors 361, 362 and 364, employment levels in 1983 that were below
the 1979 level and the inductry growth path were a result of demand
deficiencies, most of which sppear to be short term, cyclical in nature.

In sectars 363, 366, 367 and 369, the dominant force appears to be
structural—a decline in Ohio's share of nsational output. These factors
are discussed below in greater detail. One may note here, however, that in
sectors 366 and 367 (electronic and communications eouipment), Ohio's

employment is relatively stable while the industry experiences very high
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Table 36.3

SIC 36: Employment Loss or Gain
by Subsector and Source, 1979-1933

SIC Total Chengel Demand Effect Structural Effect
361 -1, 200 -800 - -400
362 -9, 400 —6, 600 ~2, 80O
363 -10, 700 ~3, 600 -7, 100
364 -5, 500 ~4, 500 -1, 000
366 -3, 700 +400 -4, 100
367 ~3.000 +100 : -3, 100
369 -2, 200 +600 -2, 800
36 35, 700 14, 400 21, 300 -
100% 40.4% 59.6%

Hjifference between actual employment 1983 and the sector growth path
1979-1995 (BLS Base Projection - 1995).

7




growth in other geographic areas. In sector 363 (household appliances),
the structural forces include the fact that the Ohio share of this industry
is highly specialized and interdependent with construction. It is also an
important export sector and consequently domestic growth is not reflected
in Ohio. _
Employment Projections

The employment projections for 1990, below, are based in part on the
industry growth rates associated with the BLS 1995 projections for the
national economy and the detailed analysis for each major three-digit
sector which follows. The BLS growth rates that are utilized are trend
rates from actual 1979 employment to their 1995 projections. These rates
are used in lieu of their published 1982-1995 rates because the
unemployment rate in 1979 was similar to the rate assumed in the 1995
projections. Consequently, the 1990 projections in Table 36.4 below are
growth projections with an implicit 6 percent unemployment rate rather than

predictions of the level of economic activity for a given year.
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Table 36.4
Sector 36: Employment, 1978 and 1983 Actual and 1990, Projected

Employment Growth Rates (%)
_ Ohio u.S. (Base) Chio (Base)
SIC 1078 1983 1990 1990/78 1990/78
high med low
361 Electric 4,300 3,400 4,300 4,600 4,900 19.0 7.0
Transmission
362 Industrial Appar. 27,000 18,700 23,100 24,300 26,200 _ 11.5 -10.0
263 Household Appl. 27,100 15,900 20,100 20,600 22,400 0.9 -24.0
364 Lignting & Wiring 22,700 18,100 23,000 23,900 24,200 12.0 5.3
365 Radio & TV Equip. 900 700 800 900 1, 000 -4.0 0
366 Communication 13,600 10,200 11,200 10,700 10,900 25.8 -21.3
Equipment .
367 Electronic 9,500 8,100 9,100 9,000 9,200 60.6 ~7.3
Components
369 Miscellaneous 15,600 15,100 18,500 18,600 18,900 135 12.0
TOTAL 36 121,700 90,200 110,100 112,600 117,700 25.0 ‘ -7.5
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SIC 362: Electrical Industrisel Apparatus

This set of industries produces such things as electric motors end
power generators, industrial controls suchk as motor starters and
controllers, electric welding apparatus, carbon and graphi;e products such
as electrodes used in thermal and electrolytic processes, batteries,
capacitors and chargers.

In Ohio the major areas of production focus on motors and generators
and welding apparatus. 1In 1983, Electrical Industrial Apparatus employed
some 13, 700 workers, accounting for the largest percentage of any
individual subsector of Electrical and Electionic’Equipment [20.?3
percent). (See Figure 362.1.) Historically, since 1965, SIC 362 has
accounted for the largest numbers, up to 25.34 percent, of SIC 36 in Ohio.
Absolute employment levels have tended to fluctuate in response to the
general business cycle patterns with an gverall downward trend (Figure
362.2.)

In contrast, national trends in Electrical Industrial Apparatus, while
also showing cyclical fluctuations, show a relatively constant employment
level over the past 14 years (Figure 362.3.)

This comperison between Ohio and national trends is further
illustrated in Figure 362.4, which shows the overall decline of Ohio's
relative share of national employment for this subsector, from over 16
percent in the 1960's to less than 10 percent in 1983. At the same time,
however, the concentration of workers in this industry in Ohio has remained
high——more than twice the national concentration. (Sze Table 362.1.) The

high location quotient inaicates that changes in this industry have a

1¢0



Figure 362.1

SIC 36: Electrical & Electronic Machinery, Equipment & Supplies
Chioc Employment by Major Subsectors 1983
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Figurs 362.2

SIC 362: 0Ohio Employment Trends
thousands
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Figure 362.3
SIC 362: U.S. Employment Trends
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Figure, 362.4
$IC 362: Ohio's Parcentans of Netional Enployaent
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1969
1570
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983

Table 362.1
Location Quotient for SIC: 362
Variations from 1969-1983
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greater effect on Ohio, employment-wise, than they do upon the nation as a
whole.
Demana

The demand for the products produced by industries includedin the
- Electricel Industrisl Apparatus subsector is based upon the demaﬁﬁ fxom
other industries which use the parts produced by this subsector, as well as
even broader forces. For example, the hcusing market determines in great
part the demand for major sppliances, which in turn affects the demand for
motors. Also, the levels of investment in new plant and equipment
determine the demand for industrial controls. 1In addition, demand for
refrigeration and heating equipment, construction machinery, heavy
construction machinery and farm equipment as well as automobiles all
influence demand for Electrical Industrial Apparatus.

Domestic demand for motors and generaturs and industrial controls is
"cautiously optimistic, " according to the U.S. Industrial Outlook, while
the growth in welding apparatus is expected to increase at a 6 percent rate
throuch 19S0.

Trade

While information on trade in this subsector is sparse, figures
available for two of its industries, namely welding apparatus and carbon
and graphite products indicate that, while imports have grown at a rate
slightly beflow the rate for total shipments, exports have been growing at

a faster pace. (Source: Predicasts and U.S. Industrial Outlook.)
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Technology

Major technological advancements which affect production in this
subsector are the introduction of numerically controlled machine equipment

and acvanced production equipment. While both of these technological

. improvements lower the "unit labor requirements" in the production process,

this does not necessarily imply immediate worker displacement. In fact,
numerically controlled machine equipment requires changes in the skills for
the machine operator and the addition of two new positions: programmer and
maintenance workers with electronic knowledge.

In addition to technological effects on production, technology alsa
affects the demand for products in this subsector. The new automated
welding equipment and “intelligent vision" arc welding robots used by other
industries to reduce costs and improve efficiency and quality are in high
demand.

Subsector QOutlook

As mentioned earlier in this report, Ohio's share of national
employment in Electrical Industrial Apparatus has he.n decreasing over the
past 14 years. However, the projected increases in the demand for motors
and generators and the optimistic outlook for welding apparatus could in
the near future reverse this trend. While employment levels are not
expected to increase significantly due to the introduction of labor saving
equipment in the production processes, neither are they expected to decline

dramatically over the longer term.
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SIC 363: Household Appliances

This subsector includes household cooking equipment, refrigerators snd
freezers, laundry equipment, electric housewares and fans, vacuum Cleaners,
sewing machines and miscellaneous {NEC) household appliances.

Ohio's industry produces and exports household lsundry equipment,
vacuum cleaners, electric housewares and electric cooking equipment. As a
group, household appliance manufacturers account for nearly 16 percent or
the third largest numbexr of jobs in the Ohio electrical and electronic
equipment sector (Figure 363.1). Historically at a national level,
employment levels in these industries have remained reiatively stable, with
some cyclical variations. Over the past 14 years national employment
levels have shown & minimal decline of .33 percent annually (gross average
annual decline), representing some 40,000 jobs from 1969 to 1983. During
the same interval, however, Ohio's employment has shrunk by more than 50
percent-—a drop of some 19,000 jobs. In other words, Ohio‘'s job loss has
accounted for nearly half the national decline in household sppliances.
(See Figures 363.2, 363.3 and Table 363.1).
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