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CHAPTER 1

Summary

Summary

Steel will probably remain the world’s
most important engineering material, and the
steel industry is vital to the Nation’s security
and economic prosperity. It is possible, how-
ever, that continued low profitability and
some Federal Government policies, such as
long depreciation times for new facilities, will
cause the domestic steel industry to contract
substantially. Many jobs could be lost and the
Nation might become vulnerable to scarce
and high-priced imports, which by 1990 could
account for 40 percent of the domestic mar-
ket, compared with recent levels of about 15
percent,

The U.S. steel industry can be revitalized
through increased investment in research
and development (R&D) and the adoption of
new technology. For that to happen, how-
ever, steelmaker must increase their capital
spending on production facilities by at least
50 percent during the next decade, to approx-
imately $3 billion per year (1978 dollars), in
order to modernize existing mills, expand ca-
pacity modestly, and bring profitability up to
the level of most other domestic manufactur-
ing industries. Supportive Federal policies
are needed to generate at least $600 million
of this additional capital per year. The indus-
try estimate for modernization and capacity
expansion is $4.9 billion per year.

Small nonintegrated steel plants that rely
on ferrous scrap rather than iron ore to pro-
duce the simpler steel products could nearly
double their market share (now at about 13
percent) in the coming decade, provided that
adequate electricity and scrap are available
in specific market areas. Considerable near-
term potential also exists for increased ex-
ports by the highly competitive alloy/specialty
steelmaker in the next 10 years, if the new

Multilateral Trade Agreement is enforced
vigorously.

After a decade of restructuring, moderni-
zation, and expansion, the industry could
adopt major new steelmaking innovations if
the Federal Government supports basic re-
search in steelmaking (which barely exists to-
day), provides incentives for more industry
R&D, and assists in pilot and demonstration
projects. Major process innovations around
1990 could then give the domestic industry a
competitive advantage, rather than mere par-
ity with foreign industries. This is the type of
long-range strategic technology planning that
the industry has neglected in the past.

A well-designed and vigorously imple-
mented government policy has nurtured the
Japanese s teel  industry’s  expansion and
adoption of new technology. The U.S. steel in-
dustry, on the other hand, has been hurt by a
long series of Federal Government policies
that have frequently been uncoordinated,
contradictory, and inattentive to critical is-
sues. A Federal policy that coordinates the in-
dustry’s needs, the Nation’s interests, and
specific technical concerns is an important
option.

Neither technology nor capital, alone, will
solve the steel industry’s problems. New tech-
nologies could be adopted by the domestic in-
dustry if problems of insufficient capital and
uncertain levels of imports are resolved. One
such technology already used by major for-
eign competitors is the continuous casting of
molten steel, which reduces energy consumpt-
ion,  increases productivi ty,  and expands
steelmaking capacity.  Another,  the coal-
based direct reduction of iron ore to produce
a low-cost substitute for ferrous scrap and

NOTE: Generally, data throughout this report are expressed in metric units for ease of comparison with data supplied by interna-
tional organizations.

3



4 ● Technology and Steel Industry Competitiveness

blast furnace iron, may be developed com- For a graphic and abbreviated summary of
mercially within the next 5 to 15 years. Poten- the problems and solutions discussed in this
tial advantages include reduced capital costs, report see the diagram on pages 6 and 7.
reduced pollution, and increased use of coal.

International Competitiveness Problems
of the U.S. Steel Industry

Although world steel demand has more
than doubled during the past two decades,
domestic steel production has increased by
only 20 percent during the same period and
actual domestic capacity has been decreas-
ing recently. By comparison, the Japanese
steel industry increased production seven-
fold, and Common Market production went
up by 70 percent. Substantially increased im-
ports and constant export levels also testify
to the declining role of the U.S. steel industry
in the international market. (See figures 1
and z.)

1945 1950 1955 1960 1965 1970 1974 1977
Year

NOTE One U.S. ton = 0.907 metric tonne

SOURCES. American Iron and Steel Institute, Sfeel Industry and Federal In-
come Tax Policy, June 1975, p 46; U.N. Secretary of Economic
Committee for Europe, Statistics of World Trade in Stee/, 1913-59,
Geneva, 1967

Figure 2.— U.S. Trade Balance in Iron and
Steel, 1925.70a
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ity, 2:1971 (based on U.S. Department of Commerce and U.S. Bureau
of the Census data)

Unlike foreign firms, domestic steelmaker
have financed capital investments largely
from retained profits or through equity fi-
nancing. Foreign governments play a more di-
rect role than does that of the United States in
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facilitating industrial access to capital mar-
kets and public funds. Historically, the do-
mestic steel industry’s indebtedness levels
have been relatively low compared to foreign
steel industries.

The deteriorating world market position of
the U.S. steel industry may be attributed to a
number of factors. The domestic industry’s
most recent expansion started earlier and
was of much shorter duration than that of
competitive foreign industries, particularly
Japan’s. Furthermore, impeded in part by
lack of capital, the industry has been slow in
adopting certain productive new steelmaking
technologies. Consequently, U.S. plants tend
to be older, smaller, and less efficient than
the steelmaking facilities of some foreign in-
dustries, although there are a number of old,
inefficient plants in Western Europe as well.
The tradeoff between maintaining employ-
ment and losing profitability and efficiency is
receiving much attention in the United States
and some Western European nations.

Despite major technological and economic
difficulties, domestic steel industry profit
levels have been higher than those of foreign
steel industries, although they are only about
half the U.S. manufacturing average. How-
ever, the resource-poor Japanese steel indus-
try, benefiting from post-World War II tech-
nological, economic, and government policy
advantages, has been the world’s low-cost
producer since the early 1960’s. Japan has

had extensive s teel  industry expansion,
based largely on new plant construction. This
has given it superior technology and cost-
competitive steelmaking capability. Some less
developed steel-producing countries, such as
South Korea, are also becoming increasingly
cost competitive.

Raw materials, including energy, continue
to be the most costly input factors. Foreign
steel industries have brought down their unit
costs for raw materials during the past dec-
ade, despite major price increases. By con-
trast, domestic raw materials unit costs have
increased. Virtually all steel industries are
experiencing declining employment levels. Al-
though it still has high labor productivity,
domestic steel industry unit labor costs are
higher than those in Japan, though they are
still lower than those in Europe.

Predictions of future supply and demand
for steel products are uncertain, but high
steel demand and barely adequate world ca-
pacity are possible by the mid- to late 1980’s.
Under those conditions, if domestic capacity
is replaced with modern facilities, the U.S. in-
dustry can claim its share of increased de-
mand and thereby finance new capacity. If at
least limited expansion and modernization do
not start immediately, however, the United
States will become dependent on imported
carbon steel at increased prices during cyclic
periods of high domestic demand which coin-
cide with high worldwide demand,

Policy Options

It is in the Nation’s interest to have a
strong domestic steel industry that makes ef-
fective use of domestic iron ore, coal, and
scrap. Technology alone is not sufficient to
reverse the slow shrinkage of U.S. steel ca-
pacity. Nor can new technology immediately
help those parts of the industry that use old,
inefficient, or poorly located plants.

Nevertheless, short-term Federal policies
that fail to encourage technological innova-
tion and modernization would be only tempo-

rary and superficial remedies. The ability of
the large integrated steelmaker, who have
been especially hard hit by aging facilities,
poor capital recovery, and high costs of envi-
ronmental regulations, to supply most of the
Nation’s steel while maintaining profitability
has probably reached its limits. Even those
parts of the industry that are profitable, com-
petitive in the domestic market, and well
managed, need continued technological mod-
ernization to maintain and improve their com-
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This diagram is a simplified graphic summary of the major issues and options discussed in the full report.
It illustrates the complexity and interrelationships of the problems facing Government and industry.
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What might be done to help?
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petitive positions, particularly in the interna-
tional market.

The creation and adoption of new technol-
ogy are hampered by a number of factors, the
most important of which are inadequate capi-
tal formation, inadequate R&D, high regula-
tory compliance costs, and the threat of un-
fairly traded imports. In a world in which
most foreign industries are owned or heavily
supported by their governments, the U.S.
steel industry is at a disadvantage because it
must generate the capital it needs for mod-
ernization and expansion from profits. Past
Federal policies have affected costs and
prices, and hence profitability; yet most steel-
maker have been slow to pursue cost reduc-
tions through better technology in order to
cope with those policies. The superior techno-
logical and economic performance of some
domestic s tee lmaker demons t ra t e s  the
potential for improvement in other compa-
nies; but both Federal and industry policies
have led to underinvestment in capital plant,
R&D, and innovation. The industry itself has
not emphasized long-range planning for tech-
nological innovation, nor has it kept its costs
as low as might have been possible. It has
chosen to pay high dividends, even during
periods of declining profits. The domestic in-
dustry has also been adversely affected by
unfairly traded foreign steel, both in the do-
mestic market and in third-country markets
where U.S. producers could have competed.

Substantial trade and tax issues exist with
regard to the steel industry, and Federal pol-
icies on these issues need examination. Pol-
icies are also needed to deal directly with
technology issues. OTA uses three scenarios
for the next decade to examine costs and ben-
efits of policy options. The “Liquidation” sce-
nario implies an extension of present policies
and a continued shrinkage of  domestic
capacity and employment. The “Renewal”
scenario considers policy options linked to
moderately increased capital spending for
modernization and expansion to revitalize the
industry. The “High Investment” scenario ex-
amines policies compatible with greatly in-

creased capital spending to quickly modern-
ize integrated steelmaking facilities. OTA’s
analysis suggests the following possible op-
tions for Federal policy with regard to the
steel industry:

●

s

●

●

●

●

●

●

●

Provide greater capital formation to be
used for  investment  in s teelmaking
through, for example, faster deprecia-
tion, investment tax credits, loan guar-
antees, or subsidized interest loans.
Provide incentives for industrial R&D
and increase Federal support of basic
research and large-scale demonstration
projects, particularly those which use
environmentally cleaner technologies.
Coordinate Federal energy development
programs with the needs of industry—
for example, the development of synfuel
or coal gasification technology might be
coordinated with requirements of direct
reduction of iron ore.
Reach a better understanding of the ben-
efits of Federal environmental and occu-
pational health and safety regulations
on the one hand and, on the other, of the
costs to communities of a shrinking in-
dustry, the industry’s capital and mod-
ernization needs, and the regulatory
barriers to technological innovation.
Examine the costs and benefits of limit-
ing the export of energy-embodying fer-
rous scrap.
Examine the feasibi l i ty and adverse
impacts of Federal targets for ferrous
scrap use, and compare these targets
with alternative mechanisms such as in-
centive investment tax credits for adopt-
ing new technology that uses less ener-
gy.
Reexamine trade practices, particularly
to assess the impact of unfairly traded
steel imports on the industry’s ability to
make long-term commitments to new
technology and additional capacity,
Promote increased exports of high-tech-
nology steels.
Emphasize long-term assistance to steel
plants capable of technological rejuve-
nation, and at the same time provide
short-term assistance to workers and
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communities impacted by closing old fa-
cilities.

New Federal policies, however, would be
ineffective without appropriate shifts in the
attitudes and policies of industry. For exam-
ple, industry would have to reexamine its pol-
icies of using capital for diversification out of
steelmaking, emphasizing short-term benefits
from relatively minor improvements in tech-
nology, quantifying the costs but not the bene-
fits of regulations, and resisting industry re-
structuring by ignoring the benefits of expan-
sion by small, scrap-based steelmaker.

The present state of the industry and the
pressing need for a critical examination of
policy options are, in large measure, a conse-
quence of a long series of uncoordinated Fed-
eral Government policies. These policies have
not been properly related to each other or to
a well-considered set of goals for the indus-
try, goals which satisfy both national inter-
ests and industry needs. The lack of policy co-
ordination and the failure to designate a lead
agency to implement such policies have led to
a situation where policies are often at cross-
purposes with each other and thus ineffec-
tive, where the interaction of Government
and industry is adversarial rather than coop-
erative, and where critical issues are not ad-
dressed. Examples of conflicting Government
policies include:

s promoting energy conservation while not
allowing adoption of continuous casting
(see next section) to qualify for the ener-
gy investment tax credit;

● encouraging the domestic industry to use
more scrap, which requires capital in-
vestment, without providing realistic
capital recovery; and

● attempting to hold prices down, while at
the same - time using the trigger-price
mechanism, which leads to price in-
creases.

Thus, perhaps the greatest need is for a
careful examination of the costs and benefits
of a Federal policy for the steel sector that
would first establish a set of goals consistent
with national and industry needs and then a
set of coordinated, reinforcing actions that
would effectively and efficiently help achieve
those goals. The most important lesson to be
learned from the past experience of the inter-
national steel industry is that such sector
policies may be needed for major domestic in-
dustries if international competitiveness is to
be achieved. Foreign governments, particu-
larly the Japanese, have adopted sector pol-
icies to build competitive industries. Without
a coordinated policy, improvement efforts
may be at cross-purposes or fail to address
critical issues. For example, the steel in-
dustry’s emphasis on the need to raise ade-
quate capital for modernization and capacity
expansion ignores the need for additional ef-
forts in R&D and innovation. Domestic poli-
cies that deal effectively with only one of
these areas would not help, in the long run, to
ensure a profitable and competitive industry,
nor would trade policies that deal effectively
with import problems but fail to support tech-
nology, innovation, and the means of produc-
tion. The risks of adopting a steel sector pol-
icy include an overemphasis on the welfare of
the steel industry to the exclusion of other do-
mestic industries, insufficient attention to
social or environmental goals and impacts,
and possibly insufficient attention to smaller
steelmaker.

Future Changes in Technology

Continuous Casting casting. This process replaces with one oper-
ation several steps in steelmaking: ingot cast-

The most important technological change ing, mold stripping, heating in soaking pits,
for integrated steelmaker during the next 10 and primary rolling. (See figure 3.) Continu-
years will be greater adoption of continuous ous casting also increases the yield of fin-

,– – -
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Figure 3.—Continuous Casting Apparatus
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SOURCE: Technology Assessment and Forecast, Ninth Report, U.S. Depart-
ment of Commerce, March 1979.

ished steel. Although it is the preferred proc-
ess for most steels, the ability to continuously
cast some types of steel has not yet been de-
veloped.

The main benefits of continuous casting
are:

●

●

●

Considerable energy is saved both by
eliminating energy-intensive steps in
steelmaking and by increasing yield.
Capital costs per tonne of output are low-
er because the increase in yield allows
more shipped steel to be produced with-
out increasing capacity.

Labor productivity is higher because
there are fewer process steps, higher
yields, better working conditions, and
shorter production times.

●

●

●

The quality of steel is higher because
there are fewer steps and greater auto-
matic control of the process.
Pollution is reduced by eliminating soak-
ing pits and reheating furnaces, using
less primary energy, and exposing less
hot steel to the atmosphere; also, be-
cause of higher yield, less primary iron-
making and cokemaking are required.
More scrap would be used domestically
because it would be needed to replace
the home scrap eliminated by higher
yields; insofar as scrap embodies the en-
ergy that was used to produce it, its do-
mestic use saves energy that might have
been shipped abroad.

These advantages are not being fully ex-
ploited by the domestic steel industry. Al-
though domestic adoption of continuous cast-
ing is increasing, the United States has fallen
behind almost all other steel-producing na-
tions in the extent to which this process is
used. (See figure 4.) For example, in 1978,
Japan reached a 50-percent level—that is, 50
percent of the liquid steel made was continu-
ously cast— and the European Community
continuously cast 29 percent of its steel; the
U.S. level was only 15 percent.

This figure for the United States conceals
wide differences in the extent of use in the
steel industry. Nonintegrated producers, who
make steel in scrap-fed electric furnaces, use
more than 50-percent continuous casting.
However, integrated producers, who first
make iron from iron ore in blast furnaces and
then steel from the iron, use only 9-percent
continuous casting and account for about 85
percent of domestic steel production. Thus,
the adoption of continuous casting lags even
more than published figures indicate.

The reasons for the low domestic adoption
rate of continuous casting include the follow-
ing:

●

●

an inadequate amount of discretionary
capital with which to replace existing,
and perhaps not fully depreciated, ingot
casting facilities;
the costs and difficulties of substantially
modifying an operating plant;
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Figure 4.—The Diffusion of Continuous Casting,
10 Countries, 1962-78
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the additional capital costs of down-
stream faci l i t ies  to process the in-
creased production of semifinished
steel;
technical problems with using the proc-
ess for some types of steels and for small
production runs;
difficulties in expediting Environmental
Protection Agency (EPA) permits, and
the costs of regulatory compliance once
the permits are granted; and
uncertainties over the extent to which
future steel imports will capture do-
mestic markets.

The OTA analysis indicates that, on bal-
ance, the overall economic benefits of con-
tinuous casting justify increasing its use,
although recent economic conditions have to
some extent justified industry’s short-term
focus, which has not favored investments in
continuous casting. A key question is how
much continuous casting could and should be

adopted by the domestic steel industry, and in
what time frame. To prevent drastic erosion
of cost and technological competitiveness
with foreign producers, the whole industry
would need 50-percent continuous casting by
1990. This goal appears to be technically
feasible.

Even though returns on investments in con-
tinuous casting could be 20 percent or more
before taxes, there is probably insufficient
capital now and in the foreseeable future
(with present price levels, import levels, and
Federal policies) for this increased adoption
of continuous casting.

Direct Reduction of Iron Ore

Another important new steel technology is
direct reduction (DR) of iron ore. DR refers to
a number of processes (four of which are il-
lustrated in figure 5) that are alternatives to
the blast furnace and coke oven for the pro-
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Figure 5.—Schematic Diagram of Direct
Reduction Processes
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duction of iron. These processes typically
operate at lower temperatures than blast fur-
naces and they convert iron ore to iron with-
out melting. DR is compatible with other new
technological developments, and direct re-
duced iron (DRI) can also be used as a substi-
tute for scrap.

DR is undergoing rapid expansion, partic-
ularly in the Third World and in nations with
abundant natural gas (see table 1). The size of
some foreign gas-based DR plants, including
one being built in the Soviet Union, has
reached that of large integrated plants—
several million tonnes annual capacity.

Natural gas is the simplest reductant for
making DRI, but low-grade coals can also be

Table 1 .—Projected Growth in Direct Reduction
Capacity, 1975-2000 (millions of tonnes)

North Third
Year America Japan EEC World Mid East

1975. . . . 2.0 1.2 0.7 ‘4.0 o.o-

1980. . . . 2.9 4.1 3.6 11.2 4.4
1985. . . . 5.3 6.3 6.6 21.2 9.6
1990. . . . 9.5 7.7 9.4 33.9 15.3
1995. . . . 13.3 9.0 11.9 45,2 20.3
2000. . . . 15.3 9.7 13.2 . 51.2 22.9

SOURCE: G.S. Pierre for OTA --

used directly as the reductant, as can the
products of coal gasification. A number of
foreign firms are aggressively developing
new coal-based processes, some of which of-
fer significant energy savings. Several of
these processes have already been used for a
number of years with varying levels of suc-
cess, particularly in South Africa and Brazil.

When these coal-based processes are more
fully commercialized, the capital costs of DR
may become more attractive to domestic pro-
ducers, particularly for small plants present-
ly using scrap. The extent to which the United
States can and should use DR based on low-
grade coals (which the United States has in
abundance) or coal gasification is still un-
clear. Much depends on the pace of technical
advances in DR and in the competitive proc-
ess of blast furnace reduction.

The Nation could benefit from greater use
of DR in a number of ways:

●

●

DRI can be used in combination with
scrap in the increasing number of elec-
tric furnaces as well as in basic oxygen
furnaces. The partial substitution of DRI
for scrap could help to prevent a poten-
tial shortage of domestic scrap and con-
sequent steel price rises. It would also
allow the production of higher quality
steels in electric furnaces.
DRI can also be used in blast furnaces to
subst i tute for  some iron ore,  which
would improve furnace productivity and
reduce coke consumption; it might also
be possible to base DR on available coke-
oven gas, with a further net economic
advantage.
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●

●

Increased use of DR would reduce the
growing dependence on imported coke
and reduce coke-related pollution.
DR might be used by integrated steel-
makers in conjunction with coal gasifica-
tion plants to create new steel capacity
at competitive cost and with fewer steel-
making pollution problems.

DRI, like steel and scrap, is already becom-
ing a world-traded commodity. Its availability
will increase greatly in the years ahead, espe-
cially from the developing nations of the
Third World. If the U.S. steel industry does
not build domestic DR facilities, DRI may
have to be imported as scrap becomes more
expensive and nonintegrated mills expand
production. Conversely, the huge domestic
reserves of coal could be used to satisfy U.S.
steelmaking needs and perhaps to develop
and export coal-based DR technology. Instead
of exporting scrap, the United States could
export DRI.

There are several reasons why there has
been relatively little domestic interest in coal-
based DR: 1) integrated companies are com-
mitted to blast furnaces and coking, which

uses company-owned metallurgical coal; 2)
the supply of relatively low-cost scrap has
thus far been plentiful; 3) future DRI import
levels are uncertain; and 4) limited capital is
available for R&D.

Other Future Technologies

In addition to wider use of continuous cast-
ing and DR, several radical changes in steel-
making could occur during the 1990’s:

●

●

●

●

direct casting of sheet and strip from
molten steel, which would save consider-
able energy, time, and labor;
direct, one-step steelmaking (from ore to
molten steel), which might reduce all
costs;
plasma arc steelmaking, which may of-
fer a lower capital cost alternative to the
blast furnace, particularly suitable for
making alloy steels and for use by small
plants; and
formcoking, which offers the possibility
of an environmentally cleaner way of
making coke from low-grade coals while
still producing valuable byproducts.

Capital Needs for Modernization and Expansion

Inadequate capital has frequently been
cited as the most critical barrier to the in-
creased adoption of new technology by the
domestic steel industry. The historical record
—declining capital expenditures, coupled
with trends of decreasing capacity, decreas-
ing technological competitiveness, very mod-
est gains in productivity, and increasing age
of facilities—offers some support for this
assertion. However, the real issue is the ex-
tent to which capital spending actually re-
sults in new technology and new capacity.

Capital spending has declined during the
past two decades in terms of real dollars
spent on productive steelmaking facilities per
tonne of steel shipped. However, such capital
spending has been cyclical, with peaks oc-
curring every 7 to 8 years, following peaks in

net income by 1 or more years. Increasing
amounts of capital have been used to expand
nonsteel activities and to maintain cash divi-
dends to stockholders even in periods when
sales and profitability have been depressed,

There are three routes to revitalizing the
technological base of the industry: 1) modern-
ization and replacement; 2) expansion of ex-
isting facilities; and 3) greenfield (new plant)
construction. OTA’s analysis of the minimum
modernization and expansion needs for the
coming decade indicates that the most cost-
effective approach may be to expand capaci-
ty at existing integrated plants and to con-
struct more electric furnace facilities, par-
ticularly in nonintegrated companies that
produce a limited range of products. The high
capital  costs  of  building new integrated



— — —.

14 . Technology and Steel Industry Competitiveness

plants based on best available technology are
not sufficiently offset by reduced production
costs. Major technological changes in inte-
grated steelmaking may change this situation
in the long term. Should massive rebuilding of
the large integrated segment of the domestic
industry take place in the near term—an op-
tion favored by the integrated steelmakers—
the large capital costs would have to be offset
by a combination of Federal policy changes
promoting greater capital recovery plus sanc-
tioning of real price increases for domestic
steel.

Different Estimates of Capital Needs

The steel industry, in the High Investment
scenario of the American Iron and Steel In-
stitute (AISI), finds a need for a 150-percent
increase in capital spending during the next
10 years over the average for the past dec-
ade. OTA, in its Renewal scenario, projects a
minimum 50-percent increase in spending to
achieve the same increase in productive
steelmaking.

Because AISI, the major trade association
for the domestic steel industry (its members
represent about 90 percent of domestic pro-
duction), has performed a detailed analysis of
the future needs of the industry as seen by
the industry itself, OTA included AISI’s sce-
nario as one of the three scenarios it analyzed
(figure 6). But where AISI’s High Investment

Figure 6.—Annual Capital Costs for Productive
Steel making Facilities Under Three Modernization

Scenarios (1978 dollars)

Liquidation $2.0 billion per yeara

I Renewal (OTA)
I

$3.0 billion per year

scenario predicts that a $4.9 billion annual
capital expenditure will be required, the OTA
Renewal scenario calculates that approxi-
mately $3 billion annually could meet the min-
imum goals for modernization, replacement,
and expansion. Both scenarios attempt to in-
crease the profitability of the industry to
make it comparable to other domestic manu-
facturing industries, and both scenarios pro-
ject additional nonproductive capital require-
ments of $1.5 billion annually. The chief dif-
ferences between the two, which account for
the lower capital needs of the OTA scenario,
are that: 1) where AISI has emphasized ex-
panded capacity in the integrated segment of
the industry, OTA has stressed the expansion
of capacity in the scrap-based nonintegrated
plants, which have lower capital costs; and 2)
OTA has assumed lower capital costs in gen-
eral for modernization and replacement.

The OTA analysis of capital sources and
needs indicates a capital shortfall of at least
$600 million per year through 1988. The
larger projected deficits of the AISI scenario
would have to be offset by substantial price
increases, even if a much accelerated depre-
ciation schedule became available. If mod-
ernization and expansion lead to the modest
2-percent saving in production costs assumed
in the Renewal scenario, then return on equi-
ty could increase to about 12 percent (from
the 1978 level of 7.3 percent) and could pro-
vide a basis for more vigorous long-term
growth and expansion. However, under the
OTA scenario, there would be a substantial
need at the end of the decade to invest in new
integrated plants because of the relatively
low spending for replacement of integrated
facilities during the preceding period. AISI
believes that deferring investment for a dec-
ade in new integrated plants would lead to an
unacceptable level of obsolescence in plants
producing the preponderant share of the U.S.
supply of steel.

aRepresents a continuation of capital Investment trend for the past 5 to 10

years

SOURCE Off Ice of Technology Assessment

OTA also finds that the international capi-
tal cost competitiveness of the domestic in-
dustry has suffered relative to Japanese and
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European steelmaker. Some reasons for this factors, such as design and equipment suppli-
are outside the control of the industry; other er choices, are within its control.

Industry Restructuring

A permanent restructuring is taking place
in the domestic steel industry. The size and
importance of the nonintegrated carbon steel
producers and alloy/specialty steel producers
are increasing. These companies tend to be
more profitable and are expanding more rap-
idly than the larger integrated steelmaker,
whose capacity is actually decreasing. Never-
theless, integrated steelmaker account for
approximately 85 percent of the domestic
shipments and, even though this may de-
crease during the next decade, they will re-
main the source of most domestic steel.

Both profitability and growth stimulate the
adoption of new technology, which further
enhances profitability and cost competitive-
ness by improving productivity and reducing
production costs. Nonintegrated and alloy/
specialty steelmaker use, and are continuing
to adopt, more continuous casting than do in-
tegrated facilities. Both have also been quick
to adopt new and efficient electric furnace
steelmaking,

The nonintegrated companies are moving
in the direction of supplementing ferrous
scrap with DRI and may spur coal-based DR
technology in the United States. Noninte-
grated producers are also expanding their
range of products to include higher quality
and higher priced steel products, formerly
made only by the integrated companies. The
potential development of small-scale rolling
mills to make flat products not currently
made in these plants will further expand
their markets. During the past decade, this
segment’s capacity has tripled. If adequate
scrap and electricity are available, much of
the domestic growth in steel capacity could
come from these producers, whose tonnage
increase for the next decade could equal the
increase for the past decade. Significant
foreign investment in these companies has

already taken place and assisted growth; this
may accelerate in coming years.

Alloy/specialty producers will benefit from
ever-increasing use of high-technology steels.
Demand for these steels is growing and the
emerging steel-producing countries have little
capability to produce them; this creates ex-
port opportunities for U.S. producers. If the
new Multilateral Trade Agreement is vigor-
ously enforced, domestic alloy/specialty steel-
maker are sufficiently cost competitive to
enter this world market.

The favorable prospects  for  export ing
high-technology steels are based on U.S. com-
parative advantages over many other coun-
tries’ industries, including:

●

●

●

a large supply of relatively inexpensive
coal and iron ore;
a sophisticated industrial base, includ-
ing substantial science and technology
skills and R&D activities; and
domestic labor costs that are now com-
petitive with those of European indus-
tries.

The major problems in developing greater ex-
ports in this area are:

● dependence on foreign sources for most
important alloying materials,

● lack of experience and infrastructure
for exporting, and

● less governmental support for steel ex-
ports than is found in other industrial-
ized nations.

The United States was, in fact, a net ex-
porter of alloy and specialty steels in 5 of the
last 15 years, although it has been a net im-
porter since 1974. Domestic producers are
most competitive for 90 percent of the steels
in the alloy and specialty category, and least
for tool and stainless steels. They have done
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well in the remaining alloy and specialty steel
export markets, and domestic markets for
these steels have been impacted least by
imports.  In 1978, for example,  imports
amounted to just over half of domestic ship-
ments for tool steels and almost 17 percent
for stainless steels, but only 6.5 percent of the
remaining alloy and specialty steels. How-
ever, this was when quotas were still in effect
for some of these steels. (Imports of carbon
steels were nearly 22 percent of domestic
shipments in 1978. )

Finally, the United States has an opportuni-
ty to export more high-technology steel be-
cause worldwide demand is rapidly increas-
ing. Higher quality and performance capabili-
ties are justifying the greater use of these
more costly steels in a broad range of applica-
tions, including advanced energy production,
manufacturing, and higher quality consumer
products.

Steel Use and Future Demand

Steel remains the most important engineer-
ing material in American society. There is lit-
erally no aspect of private or public life that
does not in some way depend on steel. Never-
theless, steel is usually taken for granted. It is
not generally considered to be technology in-
tensive, changing in nature, or particularly
critical for economic or military security. Yet,
steel is all these things. It plays a pervasive
and vital role in all primary manufacturing
and construction, and it is and will remain a
strategic material for the Nation.

Domestic consumption of steel continues to
increase (see figure i’) but at a slower rate
than during the early phases of industrializa-
tion. The use of aluminum and plastics has
greatly increased in the past several decades,
but the per capita consumption of these mate-
rials is only about 60 and 140 lb, respectively,
compared to steel consumption of approxi-
mately 1,000 lb per capita. Steel may be bet-
ter able to compete in the materials market as
a result of future changes in energy and raw
material costs, which will have stronger
adverse impacts on aluminum and plastics
than on steel.

Although it may appear, according to some
measures, that the use and role of steel are
declining, for many applications there are
no cost-competitive performance substitutes
for steel. For example, steel is essential in
bridges, buildings, railroads, primary manu-

Figure 7.— Range of Projected Domestic Demand’
for Steel, 1980.90

140

130

110

100

.

●

I 1 1 1
1978 1980 1985 1990

(actual)
Y e a r

aDemand = total consumption = domestic shipments – exports + imports

SOURCE Off Ice of Technology Assessment composite of projections from
Government Industry and academic sources See table 66 of the
main report for detailed data

facturing facilities, and many other physical
structures. Many observers believe there will
be a surge in domestic steel demand for con-
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struction as structures such as bridges, build-
ings, and manufacturing facilities wear out.

A frequently mentioned area in which sub-
stitutes for steel are being used increasingly
is the automotive industry. Driven by energy
conservation measures to produce lighter
vehicles, automobile manufacturers are re-
ducing the amount of steel used in each auto-
mobile, and steel consumption for this use is
likely to be steady or decline. It is possible,
however, that a reduction in the steel content
of automobiles could be offset by an increase
in the number of cars manufactured in the
United States by foreign companies, which
may use domestic steel.

A Future Steel Shortage?
It is distinctly possible that the demand for

steel will increase enough in the future that
domestic steelmaking capacity will be inade-
quate to reverse the trend of increasing im-
ports. Modernization and expansion pro-

grams for the next decade (discussed in chs. 2
and 10) assume that domestic demand for
steel will increase by only 1.5 percent per
year. Should that projection be too low, the
capacity planned would be inadequate. If de-
mand-growth forecasts of 2 percent or more
prove accurate, the United States would have
to import 20 percent of domestic consump-
tion, or 27 million tonne/yr. This would be
about 50 percent more than any previous
maximum tonnage of imports. Without any
modernization and expansion, and assuming
the higher demand level, domestic capacity
would likely be so low by the end of the 1980’s
that more than 44 percent of the steel would
be imported, compared to 15 percent over the
past several years. The current overcapacity
in the world steel market may soon disap-
pear, and such a degree of steel import de-
pendence would raise economic and national
security problems for the United States not
unlike those now encountered with petro-
leum.

Problems With the Creation, Use,
and Sale of Technology

The domestic steel industry has a well-
established record for internal generation of
product innovations, but this record does not
extend to the internal creation of new produc-
tion processes. The industry prefers to adopt
proven technologies that have a record of
successful commercialization and, to the ex-
tent that this strategy reduces risk and R&D
costs and provides near-term payoffs, it is a
useful approach. It does have major draw-
backs, however: it leads to dependence on
technologies that may not be well suited to
domestic needs, it reduces learning opportu-
nities for innovative applications, and, most
importantly, it does not enable the industry to

stay ahead— or even abreast—in the interna-
tional market.

That domestic steelmaker lag in adopting
new process technologies, such as continuous
casting and the basic oxygen furnace, can be
explained by: cautious attitudes about new
technology, an aging steel industry plant,
sluggish industry growth rates, and lack of
capital.

New technology increases the potential for
reducing raw materials use and production
costs, and for improving quality. Independent
creation of new technologies and their suc-
cessful application would enable the domes-



18 ● Technology and Steel Industry Competetiveness

tic industry to gain technological advantage,
rather than merely the delayed parity that
would result from the adoption of foreign in-
novations. The industry’s competitive position
in domestic and international markets would
be enhanced if  such an advantage were
achieved.

Research, development, and demonstration
play an important role in the creation of new
technologies. Domestic steel industry R&D ex-
penditures, as a percentage of sales, have de-
clined over the years, and they are lower
than for most other basic industries in the
United States (see table z). Expenditures for
basic research are particularly low. There is
no trend of declining dividends as a fraction
of aftertax profits comparable to the trend of
declining R&D spending, even though these
uses of funds are related. For example, R&D
investments can be viewed as a means to im-
prove future earnings and capital gains to
stockholders, and thus an alternative to divi-
dends. The industry’s reluctance to invest in
R&D may be attributed to a number of fac-
tors, including: low profitability, cautious
management at t i tudes towards research,
high costs of demonstration projects, and the
downward trend in the industry’s share of
the domestic market. Industry R&D, includ-
ing environmental technology research, is
matched by an even more limited amount of
steel R&D in the Federal Government and
academic sectors.

Foreign steel R&D is generally more vigor-
ous because more money is devoted to it, be-
cause industry places more emphasis on it,
and because steelmaking has more prestige in
the academic sector. It also receives govern-
ment support, particularly for high-risk proj-
ects whose benefits promise to be wide-
spread. Many foreign steel industries support
and carry out steelmaking research through
multisectoral institutes.

Japan, West Germany, Austria, and Great
Britain develop and transfer  significant
amounts of innovative steelmaking technolo-
gies to other countries, but U.S. technology
exports are limited. They are largely handled

Table 2.—U.S. R&D Intensity and Trade Performance

Trade balance
exports-

R&D imports, 1976
intens i ty  (mi l l ions

Description (percent) of dollars)
. . --— . .

Above-average R&D intensity
Communications equipment. . . .
Aircrafts and parts . . . . . . . . . . . .
Office, computing equipment . . .
Optical, medical instruments . . .
Drugs and medicines . . . . . . . . . .
Plastic materials. . . . . . . . . . . . . .
Engines and turbines . . . . . . . . . .
Agricultural chemicals. . . . . . . . .
Ordinance (except missiles) . . . .
Professional and scientific instr.
Electric industrial apparatus . . . .
Industrial chemicals. . . . . . . . . . .
Radio and TV receiving

equipment . . . . . . . . . . . . . . . . .
Average . . . . . . . . . . . . . . . . . . .

Below-average R&D intensity
Farm machinery . . . . . . . . . . . . . .
Electric transmission equipment
Motor vehicles. . . . . . . . . . . . . . . .
Other electrical equipment . . . . .
Construction, mining . . . . . . . . . .
Other chemicals . . . . . . . . . . . . . .
Fabricated metal products. . . . . .
Rubber and plastics . . . . . . . . . . .
Metalworking machinery . . . . . . .
Other transport . . . . . . . . . . . . . . .
Petroleum and coal products. . . .
Other nonelectric machines . . . .
Other manufactures . . . . . . . . . . .
Stone, clay, and glass. . . . . . . . . .
Nonferrous metals . . . . . . . . . . . .
Ferrous metals . . . . . . . . . . . . . . .
Textile mill products. . . . . . . . . . .
Food and kindred products . . . . .

Average . . . . . . . . . . . . . . . . . . .

15.20
12.41
11.61
9.44
6.94
5.62
4.76
4.63
3.64
3.17
3.00
2.78

2.57
—

2.34
2.30
2.15
1.95
1.90
1.76
1.48
1.20
1.17
1.14
1.11
1.06
1.02
0.90
0.52
0.42
0.28
0.21
—

$ 793.7
6,748.3
1,811.4

369.6
743.5

1,448.0
1,629.2

539.3
553.0
874.8
782.5

2,049.4

– 2,443.4
1,223.0

696.2
798.1

-4,588.6
311.2

6,160.4
1,238.5
1,525.7
– 478.8

736.4
72.1

NA
3,991.3

-5,137.4
-61.3

-2,408.9
-2,740.4

40.3
-190.0

2.0

aMeasures of R&D intensity and trade balance are on product-line basin the
ratio of applied R&D funds by product field to shipments by product class,
averaged between 1968-70

SOURCES: Department of Commerce, BIERP Staff Economic Report, U S
Bureau of the Census

by equipment firms and are mainly in the
area of raw materials handling. Foreign steel
industries are increasing their efforts in
technology transfer in order to offset their
declining exports of steel products. To a
much greater degree than domestic steelmak-
er, foreign companies have design, consult-
ing, and construction departments that ag-
gressively pursue the sale of both hard and
soft technology to other nations, particularly
the less developed countries.
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Raw Materials Problems

Coke and ferrous scrap are among the raw
materials essential to steelmaking. Unlike
other materials, such as iron ore, which the
United States possesses in abundance, the
adequacy of future supplies of both coke and
scrap is uncertain, but for different reasons.

Coke and Coke Ovens

Most coke is produced by the integrated
steel companies in byproduct ovens using
high-grade metallurgical coals. The coke is
then used as a feedstock in ironmaking. Do-
mestic consumption of coke has been higher
than production during 3 of the past 6 years;
in 1978, domestic consumption was 51.7 mil-
lion tonnes, 16 percent more than U.S. pro-
duction, with the gap filled by imports. The
shortfall was caused not by a shortage of met-
allurgical coal, which the United States has in
abundance, but by declining coke oven capac-
ity. (See table 3.)

About one-third of all domestic coke ovens
are considered old by industry standards.
These older ovens are less efficient, more
polluting, and tend to produce poorer quality
coke than the newer ones. The domestic in-
dustry has a much higher coke oven obsoles-
cence rate than do the industries in other ma-
jor steel-producing countries. The productive
capability of U.S. coke ovens has declined by
close to one-fifth since 1973, primarily be-
cause the construction of new ovens has been
discouraged by high capital costs and by reg-
ulatory requirements. The shortage of ovens

has contributed to rising coke imports and to
declining employment in this phase of steel-
making. It has been estimated that by 1985,
the coke oven shortage will increase to about
9.1 million tonnes, or 20 percent of domestic
production, because of continuing capacity
decline and demand growth.

There are several technology and business
choices that, with varying degrees of effec-
tiveness, could help stabilize or reduce cur-
rent coke shortages. These include: con-
structing more coke ovens, importing more
coke, developing formcoking, using DRI, im-
porting more semifinished or finished steel
products, increasing the use of electric fur-
nace steelmaking, and improving the coke
rate in blast furnaces. Federal policy changes
which would alleviate coke shortages include
improved capital recovery and greater incen-
tives for developing environmentally cleaner
coke-free ironmaking processes. Relaxation
of environmental standards to deal with the
shortage, although possible, would imply that
increased carcinogenicity of coke oven air
pollution is the appropriate way to achieve
adequate steelmaking capacity.

Ferrous Scrap

The steel industry is a major consumer of
ferrous scrap, and most near-term techno-
logical changes in steel production will tend
to increase the use of scrap: growing use of
electric furnaces and continuous casters,
changes in the basic oxygen furnace that in-

Table 3.—Estimated Decline in Actual Productive Capability of Coke Oven Plants
in the United States: 1973 v. 1979a (millions of tonnes)

Capability change..—
Capability 1973-79 1979-85-est.

1973 1979 1985 est. Tonnes Percent Tonnes” -” - Percent ‘-

—————.. —..
Capacity in existence. . . . . . . 68.0 ‘ -5 7 . 5-” ”— - —% 2 : 7 10.5 15,5 4 . 8  - 8.3
Capacity in operation. . . . . . 61.2 51.8 — 9.4 15,4
Actual productive capability

— —
57.6 47.6 42.6 10,0 17.3 5.0 10.4

aComparison of estimated average levels  for  1973 and levels on July 31, 1979, as determined by Ford ham University survey

SOURCE: William T Hogan, Analysis of the U.S. Metallurgical Coke Industry, 1979.
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crease the proportion of scrap used, and the
growing demand for high-performance spe-
cialty steels. Scrap prices have doubled since
1969, and there are some concerns in the
steel industry about the future availability,
price, and quality of scrap, Other factors,
such as scrap industry processing capability
and the availability and cost of railroad cars
to ship scrap, either are not problems for
scrap suppliers or are problems that are
being remedied. The main concern is physical
availability of high-quality scrap.

Scrap supply projections range from ade-
quate at much higher prices, to inadequate at
any price. Demand for scrap does not decline
signif icantly when supplies  decl ine and
prices increase. This places the steel industry
in an increasingly difficult position, because
it has few potential substitutes for scrap. The
nonintegrated
most severely
problems.

domestic producers will be
affected by price and supply

Options to offset scrap supply problems, in
addition to maintaining existing inventories,
include expanding DRI use and monitoring
exports or imposing export controls on scrap.
Scrap exports have been relatively stable
thus far, but they are expected to increase
because of worldwide increases in electric
furnace use. Favorable exchange rates have
made U.S. scrap attractive to many foreign
buyers. Increasing domestic use of scrap has
prompted steel industry interest in control-
ling exports, but the scrap industry is op-
posed to such a measure.

Statutory resource-conservation targets at-
tempting to increase the use of domestic
scrap have not been well directed in the past.
They fail to differentiate scrap-use opportuni-
ties and problems by industry segment. Fur-
thermore, on a plant basis, these targets are
not always feasible for economic or technical
reasons. The targets may also act as a disin-
centive for development of beneficial coal-
based DR technology.

Impacts of EPA and OSHA Regulations
on Technology Use

The steel industry is one of the largest
sources of pollution in the Nation, with the in-
tegrated steelmaker accounting for close to
one-fifth of all domestic industrial pollution.
The industry also has very high rates of occu-
pational injury and illness. The harmful emis-
sions of steel plants are a greater hazard for
steelworkers than the general population;
consequently, the Federal and State Govern-
ments have created a large number of regula-
tions to protect workers as well as the public.
There can be no argument against the goals
of reducing environmental pollution and
occupational risks; however, the impact of
these regulations on the creation and use of
steelmaking technology merits examination.
For technological innovation, regulations can
act as either a barrier or an incentive. While
industry has tended to emphasize the barrier
effect, there are opportunities for the regula-

tions to serve as incentives for technological
innovation. Because of the scope of this study,
the impact of regulations on the steel industry
has been emphasized. But this does not mean
that the impact of pollution on workers and
the general public is thought unimportant.

Thus far, EPA policies have had a greater
impact  on the s teel  industry than those
administered by the Occupational Safety
and Health Administration (OSHA). However,
OSHA policies will grow in importance as
more of its regulations become operational.
Applicable regulations administered by EPA
and OSHA will impose major capital invest-
ments and operating changes on the industry
by the mid-1980’s. The various environmental
statutes and the Occupational Safety and
Health Act encourage the use of technology-
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based performance standards, but although
these standards allow for industry flexibility
they do not provide direct assistance for in-
dustrial innovation. Available regulatory in-
centives, such as delayed compliance, do not
appear to have been used effectively by in-
dustry in promoting innovation.

Impacts of Regulations on Industry

Regulatory requirements have accelerated
industry decisions to phase out and replace
aging facilities. Economic and regulatory
forces have thus tended to reinforce each
other. Regulatory policies have had the most
severe impact on integrated facilities, which
generally have a higher proportion of aging
cokemaking, ironmaking, and steelmaking
equipment as well as high production costs.
The impact on relatively new nonintegrated
electric furnace plants has been less severe.
Furthermore, they have been able to comply
in a more cost-effective reamer by installing
abatement equipment at the time of construc-
tion.

Three policies are favorably affecting the
adoption of new steel technology:

●

●

●

The

the revised offset policy, which allows
tradeoffs of pollution from different
sources within geographical regions;
the bubble policy, which extends the off-
set concept to a particular steel plant;
and
the limited-life facilities policy, which
gives a steelmaker time to prepare a so-
lution to a compliance problem or pre-
pare for closing down a plant by a cer-
tain time (usually 1982-83).

revised offset policy creates difficulties
for companies wishing ‘to expand, because
they will be required to create a pollution
reduction or somehow “buy” emission reduc-
tions from another source of pollution within
a given region. The bubble concept, which is
being debated in Congress, could make facili-
ty replacement and modernization more fea-
sible and cost effective. However, the trade-
off between more and less hazardous pollut-
ants within a bubble area requires assess-

ment. The limited-life policy forces hard deci-
sions between modernization and shutdown
for older plants generally having the poorest
profitability; these decisions are now gener-
ally in favor of plant closing.

Cost Effectiveness of Control
Technologies

There has been considerable disagreement
concerning the economic and technical feasi-
bility of regulatory technologies that Federal
agencies consider attainable at specified con-
trol levels. Judicial decisions have directed
EPA to give greater weight to economic con-
siderations when identifying feasible control
technologies for nontoxic pollutants. If a
pending Supreme Court decision supports the
private-sector position, OSHA may be the
first Federal agency required to undertake
cost-benefit analyses of major proposed regu-
lations. With respect to technological feasi-
bility, EPA continues to have fairly broad au-
thority that allows for diffusion of the latest
environmental technologies; OSHA’s technol-
ogy-transfer authority is much more limited.

Congress has expressed a strong interest
in improved regulatory technologies that will
be more cost effective and will further reduce
public health hazards. It is the steel indus-
try’s position that available control technolo-
gies are generally capable of meeting regula-
tory standards; Federal agencies suggest that
considerable R&D is still needed. Regulatory
technology R&D by the private sector suffers
in part because of the high costs and limited
private gains associated with it, Steel indus-
try environmental R&D spending is rather
modest—about $75 million per year, a consid-
erable amount of which appears to be engi-
neering work. EPA spends less than $1 mil-
lion per year on steel-specific R&D but much
larger sums on environmental R&D that is ap-
plicable to the steel industry, yet even these
amounts may still be inadequate for the rapid
changes in the industry which the regulations
demand.
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Industry Expenditures on Controls

Without adjusting downward for regula-
tory overlap, EPA- and OSHA-related capital
investments during the 1970’s were about
$365 million per year, or about 17 percent of
total annual steel industry capital invest-
ment. These expenditures have placed great-
er limits on steel industry modernization than
has been the case with other basic industries.
Annualized capital and operating costs for
environmental requirements presently add
about 6 percent to steel production costs and
prices.

Industrial development bonds (IDBs) have
in the past been used for half of all environ-
mental capital spending by the steel industry.
Assuming this pattern continues, the steel in-
dustry will need to generate between $235
million and $400 million annually, in addition
to IDB financing, to meet EPA and OSHA reg-
ulatory requirements through the mid-1980’s.
These expenditures are relatively modest
compared to the massive total capital needs
that the industry expects during the next sev-
eral years.

Employment Practices and New Technology

Technical Workers

A technical manpower shortage is now de-
veloping in a few areas in the steel industry,
and it could become more serious and more
widespread if the industry were to embark
upon vigorous modernization, R&D, and inno-
vation programs. The most likely shortages
would be of metallurgists, electrical engi-
neers, and computer scientists.

The number of research personnel in steel
declined during the early 1970’s and has
since slowly climbed back to 1970 levels. Only
about 18 percent of all steel industry salaried
technical personnel are now engaged in engi-
neering R&D, and even smaller numbers in
steelmaking R&D. This is partly because con-
siderable research manpower is absorbed in
environmental R&D. Research personnel are
primarily engaged in market-oriented re-
search leading to evolutionary changes in
process and product, rather than in funda-
mental research that might produce radical
changes.

Steel-related research in foreign nations
provides more long-term intellectual and pro-
fessional opportunities for R&D personnel
than is the case in the United States. This may
be attributed to greater foreign government
support for research and also to the greater
involvement of foreign steel companies in the

sale of machinery and technology. Sabbati-
cals and industry-university-Government ex-
changes are not very common in the domestic
industry. In addition, there is only a negligible
movement of technical personnel from other
high-technology industries into steel. These
deficiencies limit opportunities for personnel-
based technology transfer.

Hourly Workers

The training, skills, and performance of
steelworkers have not, on the whole, impeded
the development and use of new technologies,
The industry has developed and marketed
new products successfully, although its rec-
ord of process improvements is not as strong.
But when new equipment is introduced, steel-
workers are generally cooperative. Prevail-
ing manpower-use patterns reflect the indus-
try’s  concern with production capabil i ty
rather than an emphasis on changing and im-
proving technology.

Job classification schedules for hourly
workers appear to have incorporated most of
the changing skill requirements associated
with technological change. Furthermore, the
2-B “local practices” clause that is in most
steel industry labor contracts gives manage-
ment the right to change unilaterally past
practices concerning crew size and other
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staff ing arrangements when required by leadership is concerned with technological
“changed conditions, ” including technologi- displacement, but does not resist the intro-
cal innovation. However, it appears that the duction of new technology. With the possible
2-B clause makes it difficult to extend new exception of a few plants, difficulties with the
practices to adjacent production areas not work force have no limiting effect on indus-
directly involved with the new equipment; try’s adoption of new steelmaking technol-
such changes are subject to negotiation with ogies.
the local union affiliates. National union

Notice to the Reader

The reader should be apprised that the General Accounting Office
(GAO) will complete a complementary study of various aspects of steel
industry problems during the summer of 1980. GAO’s study will place
specific emphasis on: an evaluation of the effectiveness of past and cur-
rent Federal programs and policies related to steel, and an in-depth
evaluation of steel consumers and their attitudes and concerns regard-
ing problems of the domestic steel industry.


