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PREFACE

In 1974 the demand for steel was at an all-time high in
the United Sfateé and the world. U.S. producers allocaged
steel to their-customers, imported steel sold at\substantial
premiums in the U.S., a worldwide shortage of steel was

.predicted for the early 1980's, and steel producers everywhere
drafted plans for major expansions.

Despite these exhilarating conditions,. we initiated the
research for our study at that time because Frederic M. Scherer
(then Director of the Bureau of Economics) predicted that when
the boom went bust, steel imports would become an important
éublic issue.

That day has come. The demand for steel is down, pro-
ducers are operating well below capacity, expansion plans have
been postponed, and governments are considering proposals that
would restrict international trade in steel. It was our intent

to prepare a study that would contribute to the policy debate.

We hope that we have done so.
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Chapter 1
INTRODUCTION

This is a study of the world steel industry. 1In a very
real sense, sﬁeelbis an international'industry. Approximately
22 percent of world steel production flows in intérnational
trade.

The role of American steel on the international scene has
changéd markedly. Prior to World War II, the United States
produced one-third of the world's steel.  More importantly,
the United States was a substantial net exporter of steel.
Currently, the U.S. produces approximately 17 percent of the
world's steel and has been a net importer of steel every
year since 1959.

In 1955, imports of steel into the U.S. constituted 1.2
percent of domestic apparent consumption of finished steel
products. 1/ Between 1955 and 1971, the trend was upward,
with the import figure reéching an alltime yearly high of
17.9 percent in 1971. Since 1971, the upward trend appears
to have been arrested. Between 1972 and 1976, the figures
were in the 12 to 15 percent range. In early 1977, however,
imports were entering at almost the 1971 rate.

Many of those sympathetic to the "plight" of American
steel producers allege that the relative decline of

American steel, at least in large measure, is the result

1/ Domestic apparent consumption is total net shipments of
steel mill products, minus exports, plus imports of these
products.
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of "unfair"™ competition by foreign producers supported by

activities of their host governments. It is contended that 3
foreign producers, particularly in cyclical downswings, price -

their exports at lower levels than they do their steel intended

for home consumption and thereby "dump" in the American market. ﬁé
This, it is asserted, has unfortunate consequences. It renders

American steel production unprofitable when demand is low, and

it makes for Gomestic supply "shortages" when demand is high.
And the foreign producers are not the only culprits. Their
governments are friendly and providé them with all manner of
subsidy and assistance which reduces their costs and fosters
low pricing, technological change, and growth and expansion,
all to the detriment of American steel.

No such assistance is forthcoming to American producers
from their Government. On the contrary, it is asserted that
the Federal Government adopts an unfrienaly stance and singles
out American steel producers to be the "whipping boys" of~anti-
inflation and antipollution campaigns, all to the benefit of
foreign steel. American steel is beleaguered and is deserv-
ing of help.

Critics of the American industry, on the other hand, are
inclined to dismiss these charges as being "silly"™ and point
to other factors. The relative decline of American steel, while
perhaps in part caused by shifts in the underlying worldwide
pattern of comparative}advantage, is mainly the result of bad
management decisions bé American producers, mostly with regard
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to choices of technological processes. American producers were
niggardly, it is asserted, with their profits and failed to
invest in thé new technologies which Qould have k?pt them clbseg‘
to the forefront of the international competition. At the same
time, American firms adopted pricing policies that exacerbated
the e;osion of their domestic markets to imports. Now the day
of reckéning has come, and aid for American steel prbducers
would constitute an "unfair" burden on Ame¥ican consumers.

The authors of the present study purport to be neither
critics nor friends of the American steel industry. Neverthe-
less, it was recognized that public policy with regard to
international trade in steel would be determined, in large
measure, by the perceived relative merits of the various view-
points in regard to these issues. Yet, at the same time, it
was known that in no one place had thordughgoing and in-depth,
theoretical and empirical analyses of all these issues been
conducted. Hence, the need for this study. It attempts to do
just that. It is hoped that the study will significantly
raise the information level of the public policy debate.

Chapter 2 of the study is a description and analysis of
the structure and institutions of the international and the
U.S. steel industries.

Chapter 3 examines the relative trends in steel producing
‘costs for Japan, the U.S., and the European Community. It
quantitatively assesses the impact of relative costs as a deter-
minant of the flow pattern of steel in international trade.
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Chapter 4 analyzes and assesses the international impact

i

of the pricing behavior of U.S., Japanese, and European pro-
ducers.

Chapter 5 is a discussion and analysis of U.S. price
control policies, both formal and informal ("jawboning"), on
American steel firms. By econometric methods, it estimates

the effect of such policies on the profitability of the

R

&

industry.

Chapter 6 discusses government subsidy programs in the
various national industries. It renders quantitative estimates
of -the impacts of the various programs on the unit costs of'ﬂ"
producing steel in the U.S., Japan, and the nations of the
European Community.

Chapter 7 addresses industry performance questions-e
profitability, and adoption rates of new technologies--for the
various countries. The determinants.of international
differences in industrial performance are investigated by
“"econometric techniques.

Finally, chapter 8 summarizes £he findings and discusses
their implications for public policy. The arguments favoring
import controls are analyzed, and the potentiai costs to con-
suners .and the economy at large are estimated.

Each chapter (including appendixes where relevant) is fol-
" lowed by a reference bibliography. .Sources frequently cited
aré'reférenced in the 7ext (or relevant footnotes) by bracketed
numbers corresponding to their listing in the bibliography.
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~Chapter 2

THE UNITED STATES' POSITION IN THE WORLD STEEL INDUSTRY

The basic purpose of this chaptef is to descgibe the
major characteristics of the U.S. steel industry and its
international rivals. It covers a variety of subjects
including the structure of the international market, tech-
nological trends, relative endowments with raw materials,
and changes in the pattern of international steel trade.

Section I provides an overview of the world steel industry
and the major rivals of the United States. A description of
the Japanese, European Community, and developing countries' steel
industries is provided. - Some of the important technological
advances and their economic impact as well as the shifting
influence of raw materials are discussed.

The United States steel industry is the focus of section
II. Basic facts about the role of steel in the U. S. economy,
how steel is made, and the markets and uses of steel are provided.
Considerable detail is provided on steel: industry market con-
centration, merger history, diversification, and (in the appendix)
vertical integration. The chapter also discusses the role of
imports, the Voluntary Restraint Agreements (general and on
specialty steel), and the Experimental Negotiating Agreements.

I. OVERVIEW OF THE WORLD STEEL INDUSTRY

World production of raw steel has risen steadily since
1950 when production was approximately 207 million net tons.
By the end of 1974, world steel production reached a record
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783 million net tons. From 1950 to 1974, the annual growth
rate for world producﬁion was 5.5 percent. The United States,
however, has lagged behind growth in-the rest og the worldg, |
displaying an annual growth rate of only 1.6 percent over the
same period. The rapid increase in production of raw steel
abroad has resulted in a continual drop in the share of world
raw steel production attributable to the United States. The
United States accounted for approximately”47'percept of the
total world production of steel in 1950, but by 1976 this share
had decreased to approximately‘l7 percent. The importance of
‘the United States has declined with respect to other countries
in competing for world steel markets.

There has been a dispersal of the steelmaking capability
throughout the world. In 1950 there were 32 steel producing
nations. The number was 71 in 1976. 1/ The effect of this
growth was the participation of a much greater number of

countries in international trade and the development of new

patterns of trade. Many nations which formerly relied on imports

are attempting to become self-sufficient and export steel.
Although steel is produced in a large number of countries,

production remains concentrated in the industrialized, developed

regions of the world, which are the major consuming regions.

The relative importance of the United States steel industry

1/ For a comprehen51ve discussion of geographic changes,
see [32].
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in contributing to world steel supply is brought into clearer
focus when domestic steel production tonnage is compared with
steel produc£ion ionnage of the other.ﬁajor producer nations.
With 116 million metric tons of production in 19%6, the United
States was the second largest steel producing country, trailing
the U.S.S.R. which produced 147 million tons. The American
steel industry is well established and, by world standards, must
be considered relatively mature. The countries of the European
~Community (EC) produced 134 million metric tons of steel. Japan
has expanded rapidly during the past 25 years to become the
third largest steel producing nation, with 107 million metric.
tons. The United States, U.S.S.R., European Community, and
Japan produce about three-fourths of the world's steel. Table
2.1 summarizes world préduction of raw steel in 1976.

As the growth of steel capacity outside the United States
occurred, there was also'a rising volume of imports of steel
into the United States. These imports demonstrate a weakening
position of the United States industry. In 1976, the share of
apparent consumption commanded by imports was 14.1 percent. A
comparison of the overall growth in exports among leading
industrialized countries shows that the United States was below
average.

The amount of steel entering international trade has increased
‘more rapidly than actual steel production. As a share of world

steel production, the volume of exports expanded from 10 percent
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U.S.5.R.
United States
Japan

West Germany
China

Italy

France

United Kingdom
Poland
Czechoslovakia
Canada

Belgium

Spain

Rumania

India

Brazil
Australia
South Africa
East Germany
Mexico

The Netherlands
Sweden
Luxembourg
Austria
Hungary

South Korea
North Korea

“Yugoslavia

3ulgaria
Argentina
Turkey
Finland
Taiwan
Others

Total

-a/ Preliminary

TABLE 2.1

World Raw Steel Output:

1976 a/

Million metric

tons

147.0
116.3
107.4
42.4
26.0
23.4
23.2
22.7
15.9
14.7
13.2
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" ‘Source: International Iron & Steel Institute,
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TABLE 2.2

Steel Exports by Principal Proou01ng Countries: 1970-74
(Million Metric Tons)

Country 1970 1971 1972 1973 1974
Japan 17.6 23.2 20.9 24.8 32.2
Belgium- )

Luxembourg 12.5 12.2 .l4i§ 15.7 16.6
France 6.5 7.7 8.2 8.3 9.7_
West Germany 12.0 13.2 13.9 17.3 22.2
Italy 1.7 3.1 3.8 3.5 4.8
The Netherlands 3.1 3.7 4.7 5.0 5.1
United Kingdom ‘4.1 4.9 4.6 4.2 3.4
United States 6.4 2.6 2.6 3.7 5.3
Canada 1.3 1.3 1.2 1.3 l.1

Source: United Natlons, Economic Commission for Europe, The

Steel Market in 1974,

1
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in 1950 to 22 percent in 1975. Industrialized, developed

producers, other than the United States, have become increasingly

active in international trade. A strong export position can be )

an important indication of a country's competitive position.
The role of the leading steel producers in the world market is
clearest from the absolute export levels given in table 2.2.
The ten countries shown in table 2.2 together account for 75

to 80 percent of total world trade. The trade analysis shows
that Japan has become the leading steel exporter by a consider-

able margin. In 1974, the EC's market share of total world steel

exports (including intra-gEC trade) was 46.7 percent; Japan held -

25.7 percent, and the U.S. stood well behind with 4 percent,
Foreign trade plays a much more important role in other nations
than in the United States. The importance of the U.S. in the
world steel industry lies mainly in the size of its domestic
market rather than in an overwhelming share of world exports.
The large market of the United States has become a favorite

target for other countries.
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TABLE 2.3

Trends in Raw Steel Production by Major Non-Communist Steel
Producing Countries: 1960 and 1974

Production
(million metric tons)

Percent Average annual

Country 1960 lgii change rate of growth
(percent)
United States 93.3 132.2 41.7 2.52
Japan 21.8 117.2 '437.6 12.76
West Germany 32.9 53.2 61.7 3.49
Italy 8.1 23.9 195.1 8.03
France 17.2 27.0 57.0 3.27
United Kingdom 24.7 22.4 -9.3 -.70
Belgium 6.9 16.2 134.8 . 6.28
Luxembourg i 4.0 6.5 62.5 3.52

Source: International Iron and Steel Institute.
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Rates of growth among the major national producers provide
another important basis for evaluating the relative standing
of the United States among the world's steel producing nétions;
Table 2.3 provides a breakdown by country of the\tonnage and
percentage changes for eight non-communist steel producing
‘nations in 1960 and 1974. Japan showed an amazing 437 percent
increase in output over this time, or an annual rate of 12.76
percent. Luxembourg, France, and West Germany all had modest

annual rates of growth from 3.27 to 3.52.

The world steel market is subject to wide cyclical fluctua-

tions. This is attributable to the sharp responsiveness of
éteél demand and output to the fluctuating nature of the
various markets which it serves. These ups and downs have
caused the industfy to alternate between periods of excess
capacity and shortages of capacity. 2/ The intensity of
competition in the world market at any given time is determined
by the demand fluctuations in the major producing countries.
Concurrent demand cycles ﬁight cause the price of imported
steel to fluctuate widely. Wwhen the worldwide demand for
steel is high, customers increasingly accept shipments of
lower quality steel which would have been rejected when

supplies were more abundant.

2/ For an explanatlon of the cyclical édeterminants of invest-
ment decisions in the steel industry, see [7].
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TABLE 2.4

world Production of Raw Steel: 1950-76
(In millions of net tons)

Raw Steel Production

‘ U.S. percentage of
Year United States World world production

1950 97 207 46.9
1951 105 232 45.3
1952 93 234 39.7
1953 112 259 43.2
1954 88 246 . . 35.8
1955 117 298 39.3
1956 115 313 36.7
1957 113 322 35.1
1958 85 299 28.4
1959 93 337 27.6
1960 99 382 25.9
1961 98 390 25.1
1962 98 395 24.8
1963 109 422 25.8
1964 127 479 26.5
1965 131 503 26.0
1966 134 519 25.8
1967 127 548 23.2
1968 131 583 22.5
1969 141 632 22.3
1970 132 654 20.2
1971 121 633 19.1
1972 133 692 19.2
1973 151 < 767 19.7
1974 146 783 18.6
1975 117 712 16.4
1976 128 753 17.0

Source: American Iron and Steel Institute, Annual Statistical
Report, various issues.
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Major Companies Throughout the Wkorld

There are many big companies competing in steel products
throughout ihe wbrld. Excluding the.Communist bloc, 20 steel;
companies produced approximately 60 percent of the free world
steel output. In 1976, two producers had an annual output of
20 million metric tons each, and eight produced over 10 million
tonsreach. The largest steel companies are located in the
the major industrialized countries. Of the'10 largest non-
Communist steel firms of the world in 1976, 4 were in Japan,

3 in the.original European Community, and 2 in the United
States. The remaining company was the British Steel Corpora-
tion. Of the 20 largest steel producers, 7 are in the United
States, 6 in the original European Community, and 5 in Japan.
The other 2 are in England and Australia. (See table 2.5.)

It is very difficult to make exact comparisons on seller
concentration across nations simply because the statistics on
the extent of concentration are not nearly as detailed as in
the United States. Summary statistics of the raw steel pro-
duction and the market shares for the leading firms in the
United States, Japan,'and the European‘Community are presented
in table 2.6. We used the six original EEC member countries
to compute concentration ratios for that group. Excluded from
the ratios, then, was the nationalized British Steel Corporation

‘which accounts for about 90 percent of total United Kingdom

-14-
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TABLE 2.5

Largest Steel Producing Companies by Size:

1976

1976 Output
(million

Rank Company Country metric tons)
1 Nippon Steel Japan 33.97
2 U. S. Steel U.S.A. 25.67
3 British Steel Corp. U.K. 19.07
4 Bethlehem U.S.A. 17.14
5 Nippon Kolan a/ Japan 15.67
6 Finsider group Italy 13.43
7 Sumitomo Japan 13.30
8 Kawasaki Japan 13.30
9 ATH Germany 12.82

10 Estel b/ Germany- 10.40_ ..
' - Netherlands
11 National U.S.A. 9.717
12 Arbed group c/ Luxembourg 9.72
13 Usinor d/ France 8.90
14 Republic U.S.A. 8.73
15 Kobe Steel Japan 7.81
16 BHP Australia 7.78
17 Inland U.S.A. 7.17
18 Armco , U.S.A. 6.80
19 Sacilor group e/ France 6.60
20 Jones & Laughlin U.S.A. 6.32

a/ Includes 1.01 million metric tons from subsidiaries.

b/ Hoesch 5.6 million metric tons, Hoogovens 4.8 million
metric tons.

c/ Includes 5.7 million metric tons from subsidiaries.

d/ Includes subsidiaries - Alpa,

e/ Includes share in Solmer.

Source:

share in Solmer, etc.

"Annual Review," Metal Bulletin Monthly, March 1977.
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TABLE 2.6

Comparative Concentration of Steel Production in the
United States, Japan, and the European Community: 1974

e
N

(million metric tons)

—-— - - e

Firm L
Rank U.S. Japan EC (6) :

Metric Percent of Metric Percent of Metric Percent of

tons total tons total tons total -
1l 30.8 22.8 38.5 32.8 16.9 10.9
2 20.2 14.9 16.2 13.8 13.6 8.7
3 9.6 7.1 14.9 12.7 12.4 8.0 .
4 9.6 7.1 14.6 12.5 12.2 7.8
5 8.1 6.0 8.1 6.9 9.9 6.4 -
6 7.3 5.4 3.3 2.8 8.2 5.3 &
7 7-3 5.4 —— - 6-6 4-2
8 5.4 4.0 - -——- -—— 5.5 3.5
Total All
Producers 135.3 117.2 155.7
Top 4 51.9 71.8 ' 35.4 -
Top 8 72.7 8l.5 54.8

Source: Adapted from Metal Bulletin Handbook, 1975 (London: Metal
Bulletin Limited), pp. 563 & 565.

e
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production. 3/ Concentration in Europe is lower than in either
Japan or the United States} The market share of the largest
U.S. firm isllesé than that of the 1érgest firm in Japan. 4/
Japan \

Japan is the world's largest steel exporter and the
largest single country supplier of steel mill products to the
U.S. The Japanese steel industry has experienced the highest
growth rate (12.9 percent) of steél produgction of any major
" country during the 1960's and early 1970's, its share of world
steel production having risen from 6 percent in 1960 to about
18 percent in 1975. Japan is the world's third largest producer
of raw steel with total output of 132 million metric tons in
1973. (If the EC_countries are taken as a whole, Japan ranks
fourth, after U.S.S.R., EC, and U.S.). The Japanese have the
newest and largest steel plants in the world. Several plants
have an annual capacity ranging from 10 to 16 million metric

tons and some of these are being further expanded. Japan's

3/ Fourteen previously independent steelmaking concerns were
nationalized July 28, 1967. The firms were: Dorman, Long &
Co., Stewarts & Lloyds, English Steel, Lancashire Steel,
Richard Thomas & Baldwins, United States Colvilles, Consett
Iron, G.K.N. Steel, John Summers & Sons, Park Gate Iron &
Steel, Round Oak, South Durham, and Steel Co. of Wales. See
[8l po 5]5 '

4/ 1In Japan, the two largest producers, Yawata and Fuji, merged
in 1969 to form Nippon Steel. This merger made Nippon the
largest steel company in the world, a position that had been
held for decades by United States Steel Corporation.
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blast furnaces include six of the world's ten largest, and
eleven of the top twenty. 5/ |

Most of Japan's integrated steel plants are located on
deep ocean harbors, and most of them are near major industrial
centers. They have constructed special deepwater facilities
capable of receiving the new generation of large ore carrieré.
The seaboard locations offer freight advantages in handling
transportation of both raw materials and-‘the industry's large
exports. Japan is at a relative disadvantage with respect to
sources 6f raw materials, principally iron ore, coking coal,
scrap, and oil. Japan imports a high proportion of iron

ore and coking coal, as .shown in table 2.7. .

TABLE 2.7

Import Dependence of the Japanese Steel
Industry: Selected years, 1955-74

(percent)

1955 1960 1965 1970 1974

Iron ore . 84.7 92.0 97.1 99.2 99,4
Coking Coal ! 122.0 35.9 55.1 79.2 86.1
Iron & Steel Scrap 19.5  28.6  15.5  13.4  12.9

Source: Japan's Iron and Steel Industry, Tokyo, Kawata
Publicity, Inc., 1973 BEdition, pp. 249, 250;
and 1975 Edition, p. 35.

5/ Metal Bulletin Monthly, April 1975, p. 31.
!
i
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In 1974, for example, Japan imported more than 99 percent
of its ore and 86 percent of its coking coal. The Japanese use
long-term cdntraéts, and more recentiy began participation in
exploration and mineral production in other coun;ries to ensure
stable supplies. Japanese steelmakers have sought major new
sources of iron ore in Canada, South America, Africa, and
Australia in an effort to assure themselves of reliable
supplies in the future. Until 1960, the..Japanese imported
coking coal primarily from the United States, but since
then, several other countries, Australia and Canada in
particular, have joined the list of major suppliers.

The Japanese steel industry differs structurally from the
U.S. industry in three important ways. First, Japanese steel
firms are much less vertically integrated. That is, they
purchase most of their raw materials, whereas many U.S. pro-
ducers own their own iron ore and coal mines. Japanese trading
companies purchase most of the required coal, ore, and other
materials. Large volume purchases of raw materials on a long-
term contract basis generally result in a lower price than if
purchases are made in smaller volume by individual producers.
Second, the Japanese companies sell 80 percent or more of prod-
uct to Japanese trading companies. In contrast to U.S.
producers who market the largest portion of their products
through their own outlets, these trading companies resell

products to domestic and export consumers and service centers.
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The trading companies handle a wide range of products besides
steel which is another important element in Japan's inter-
national competitiveness. The major significance of Japanese.
trading companies is that they perform specialized marketing
capabilities abroad--a service difficult for steel industries

of other nations to match. The third structural trait of the

&

Japanese steel industry is the close relationship between steel

firms, government, and commercial banks. 6/ Japanese steel

firms generate the bulk of their financiny for capital
expenditures through long-term debt rather than from internal
sources or sale of equities.

Only moderate expansion is predicted for the Japanese
steel industry over the next decade. The industry now plans
to increése the size of present facilities rather than build
new steel complexes. Over the long run, the industry will
have to cope with continued increases in costs of imported
raw materials, energy supply constraints, and the relative

costs of meeting environmental problems.

-~The European Community 7/
The founding members of the European Community were

Belgium, France, Italy, Luxembourg, The Netherlands, and Wwest

6/ 1In Japan, the Miniétry of International Trade and Industry
(MITI) provides the steel industry with market guidance and
long-term forecasting.

7/ The collective name for the European Coal and Steel
‘Community, the European Economic Community, and the European
Atomic Energy Community. Until July 1967, the three
Communities had separate executive commissions (known as the
High Authority in the ECSC). Since 1967, there has been a
single commission and % single council. '
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Germany. The group was enlarged in 1973 to include Denmark,
Ireland, and the United Kingdom. The European Community
produces oné-thiid of the free world's raw steel. Its gombined_
raw steel output was 133.6 million metric tons iﬁ 1976, with /
west Germany producing 42.4 million metric tons; Italy, 23.4
million metric tons; France, 23.2 million metric tons; the
United Kingdom, 22.7 million metric tons; Belgium and
Luxembourg, 16.7 million metric tons; and,The Netherlands,
5.2 million metric tons.

The trend in the European Community has been toward
greater concentration (the percentage of the market supplied
by the largest firms) in steel production, and this trend has
been encouraged by the national and supra-national authori-
ties [9]. The aréas of the individual member countries are no
longer relevent markets because the elimination of tariff
barriers between the member countries of the European Community
has now created a unified market. The European Community
countries recognize their commonality of interests with
respect to export markets.

Developing Countries

The share of developing countries in international trade
is low at the present time. Developing countries with rich
ore and energy reserves deserve special attention. Several
. developing countries, especially some of thé leading iron
ore exporting countries, are not satisfied with their role as
suppliers of raw materials. There is a general movement to a

-21-



more active role including a greater share of the manufactur-
ing. There are possibilities for future expansion of primary
iron reduction activities in these countries. One possibility
is that the stage of production at which trade occurs may
change so that developing countries would produce primary
billets and slabs and transport them for re-rolling at other
’locations. In 1975, nine countries accounted for more than

90 percent of the steel output in developing countries.

TABLE 2.8

Developing Countries: Production of Raw Steel in 1975
(Thousand metric tons)

Brazil ' 8,330
India 7,745
Mexico _ 5,350
Argentina 2,240
South Korea 1,985
Venezuela 1,100
Iran . 600
Chile 635
Taiwan . 500

Source: Metal Bulletin, May 4, 1976.

Although a number of developing countries are in the
process of constructing additional steel mill capacity, it is
doubtful that the developing countries as a group can become

self-sufficient in steel production by 1980. 8/ A large number

8/ Many of the developing nations are protecting their domestic
markets on the basis that their firms need protectlon
until they grow and be ome internationally competitive.
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of elements, such as lack of skilled labor and capital, hamper
the development of iron and steel industries in these countries.

Technology and Innovation

This section briefly describes the major operations
involved in steelmaking and types of products produced for
those readers unfamiliar with the industry. 9/ The purpose is
to provide a basic understanding of the steel production process
because changes in technology have affect®d the structure of
the industry. Figure 2.1 presents a flow chart of the steel
production process.,

The chief method of producing steel from raw materials
relies on the use of blast furnaces and on iron ore, coal, and
limestone as the principal raw materials. The method involves
three basic steps. First, coal is converted to coke used as a
fuel and reductant for smelting iron ore. 10/ The second step
is the production of pig iron by combining ore, scrap iron,
coke, and limestone in blast furnaces. Third, the molten iron
is transported to a furnace (open hearth, basic oxygen, or
electric), where it is converted td steel by mixing it with
scrap metal and other alloy materials. The proportion of ore
inputs to the steelmaking "heat" varies with the processes

used to produce the raw steel. An open hearth furnace can use

9/ For fuller treatment of steel technology and the steel
"production process, see [3].

10/ Coal is expected to continue as the principal provider of
energy as well as the primary reducing agent for the steel
industry.
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from 20 to 80 percent scrap metal in the charge; an electric
furnace may use from 30 to 100 percent scrap iron, but the
basic oxygen'furnéce (BOF) converter is generally restricted
to a maximum of 30 percent scrap iron content. ll} The molten
steel is poured into molds where it solidifies into ingots;
or, alternatively,'it is poured into a continuous casting
machihe which bypasses the ingot and primary rolling stages
and directly produces blooms or slabs. Ingots are reduced in
primary mills into forms suitable for further shaping. This
is done in hot finishing mills in order to produce plates,
sheets, bars, rods, pipes, and structural shapes. Steel
producers sell their product in these forms and also in more
finished forms, such as wire, nails, galvanized sheet, and
tin plate. A substantial amount of home scrap is generated in
converting steel ingot into semi-finished and finished prod-
ucts. In contrast, the continuous casting method generates
very little scrap and is, thus, more productive. Steel is
transported to its markets by road, rail, or water.

There are two modern steelmaking methods, the oxygen

converter 12/ and the electric furnace. These two methods

11/ A disadvantage of the BOF process is its lack of flexi-
bility in the use of scrap metal in the charge.

12/ The oxygen process, which we refer to as the basic oxygen
furnace (BOF) is frequently call L-D for Linz-Donawitz process.
‘The percentage of steel produced by the BOF process in the United
States is lower than in other major steel producing nations.
‘Sixty-one and a half percent of steel in the United States was
produced in the basic oxygen furnaces in 1975 compared with 82.5
percent in Japan and 69.3 percent in West Germany. See [31].
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accounted, respectively, for 52 and 17 percent of world

steel production in 1974, The remainder was produced by the
obsolete open hearth method (29 percent), the basic Bessemer
method (2 percent), and various other processes (0.4 pércent).’"
The oxygen converter, characterized as the major technical
breakthrough at the steelmaking stage, involves a reactor
vessel that looks like a cement mixer which in some cases holds
up to 400 tons of hot iron and scrap metal. As oxygen is blown
with lances from the top (or more recently, through the bottom);
the steel is stirred to ensure thorough reaction without damag-~
ing the vessel's lining. Depending on the size of the vesse;,>'
a heat can be produced in 35-50 minutes. The BOF has replaced
the open hearth furnace.as the principal steelmaking unit in
the United States. The BOF process has lower capital and
operating costs than the open hearth process. It also offers
the advantage of lower capital costs for pollution control
equipment. A converter shop with 2 or 3 vessels can produce
the same amount of steel as an open hearth shop with 15 to 20
furnaces.

In addition to the basic oxygen furnace, three other major
innovatiohs thch greatly affect the steelmaking process have
occurred in recent decades: (1) direct reduction which elimin-
ates the need for blast furnaces and may become commercially
_important in the future; (2) the ultra high power electric

furnace which provides a method of pfoducing‘steel at relatively
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low capital costs; and (3) continuous casting which changes the
method of shaping molten steel into semi-finished products.
Direct reduction is actually a general term referring to
a variety of practices all of which have one basicC feature in
common: They bypass the coke oven/blast furnace smelting
system of making iron. The technique consists of passing
hydrogen and carbon monoxide (obtained from natural gas,
residual fuel o0il, or coal) over iron ore, thereby stripping
away the oxygen without melting the ore. ‘Tki;”reduces iron
ore and ore pellets, without melting, into a briguette or
pellet of better than 90 percent iron content for use in
electric arc steelmaking furnaces. 1In contrast with molten
iron, the products obtaihed from most direct reduction pro-
cesses can be stored and shipped over loﬁg distances. Only
countries such as Australia, Venezuela, and Iran with large
reserves of low-cost natural gas could give serious considera-
tion to the installation of large-scale direct reduction plants.
This is because direct reduction is commercially advantageous
only where natural gas is cheap in relation to coking cocal. It
is unclear whether direct reduction will make a significant
impact in the>United States in the future. There are three
active direct reduction plants in the United States. 13/

Direct reduction processes are still in the development stage.

13/ For direct reduction plants in operation and on order see
Jack R. Miller, "Update: Direct Reduction Capacity - January 1,
1977," 1IS&M, October 1976.
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In 1976 only about one percent of world iron production was
attributable to direct reduction plants with Latin America,
notably Mexico and Venezuela, leading other areas.

Another important development is that of small mills,

@

commonly called minimills [21]). 'Minimills are relatively
inexpensive electric arc furnaces which convert scrap or pre-

reduced pellets into steel products. Steelmaking in basic

)

oxygen requires a much lower proportion Of scrap than does
steelmaking in electric furnaces. Most electric furnace
steelmakers are far smaller than the blast furnace steel-
‘makers. These plants offer a more limited line of steel
products than blast furnace plants and concentrate on simple
and unsophisticated products. They compete mainly in local
markets. The levels of scrap prices and electric power costs
- greatly affect thé viability of.minimills. Electric steel-
making has increased in both absolute and relative terms.
Electric arc furnaces have also been adopted at blast furnace
T\mills where there is a surplus of scrap to complement their
other fﬁrnace capacity. A minimill establishes a steelmaking
capacity'ét‘considerably lower capital investment than a coke
oven, blast furngce, and basic oxygen converter complex.

A major technical change at the primary stage of steel
rolling is continuous casting, already referred to above. 1In
conventional steelmaking, molten steel from a BOF vessel or an
obé; hearth furﬁace isépoured into ingot molds. After cooling,
the molds are stripped§off, the ingots are reheated in soaking

i
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pits to raise and make even the temperature and are then passed
through a primary mill. This shapes the ingot into a semi=-
finished product. In continous casting, steel i§ poured
directly from the furnace ladle into a casting machine that
produces semi-finished steel. The new process eliminates the
stripping, trimming, and rolling of ingots into semi-finished
steel, and does away with the need for soaking pits.

Since the continuous casting process*does not require a
soaking pit to maintain steel temperatures, considerably less
energy is needed. Continuous casting has the advantage of
producing a considerably higher yield (the amount of finished ™
steel made from a ton of crude steel) than the older ingot
casting and primary hot rolling process. It has much lower
investment and operating costs than the traditional method.

In spite of this, however, primary mills are still being
installed in modern steeiworks. One reason is that conven-
tional mills turn out certain products that cannot be obtained
from continuous casting. In addition, continuous casters for
slabs are very complex méchines whose breakdown would paralyze
the rolling and finishing operations. Most integrated
producers of flat rolled steel products, therefore, seem to
prefer to have both continuous casting and the conventional
methods in the same facility.

Other areas with promise of significant new technology
in steelmaking in the years ahead include formcoke, higher
rolling speed automated procedures leading to superior
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quality control, and eventual use of nuclear energy. The

direction of technological change is influenced by relative

factor prices, with the greatest efforts being made to-devise -

technologies that save the scarcest and most expensive inputs.

One promising possibility for a technological breakthrough

in the steel industry is the development of formcoke. Formcoke
is the generic name for a number of different processes, all
of which share common characteristics in'‘that prepared coal is
broken down physically, carbonized with a binder added, and
shaped (usually as a briguette to more or less uniform
dimensions), and is capable of withstanding the blast furnace
burden. Because of its greater strength, formcoke is less
liable to degradation and could be transported easily and
economically. Additionally, it can utilize a certain propor-
tion of non-coking coal, which is abundant in many parts of
the world. |

Raw Materials

According to the theory of comparative advantage, nations
tend to export those .goods or commodities for which they have
a comparative advantage and import those for which théy have
a comparative disadvantage. Since the U.S. is one of the great
repositories of the basic raw materials from which steel is
made, this factor should favor U.S.‘competitiveness in world
‘markets.

Steelmaking requires large amounts of raw materials. The
production of one ton of steel requires on the average about
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2.5 tons of iron ore, coal, limestone, and scrap. The major
steel producing countries vary in the extent to which they rely
on imported raw Materials; however, the steel industrieg in
Europe and Japan are more dependent than is the dls. steel
industry. Table 2.9 shows the extent to which the major

producing countries rely on imports of scrap, iron ore, and

hard coal.

TABLE 2.9
Imports of Raw Materials by Nation: 1975
(percent)
Scrap Iron ore Hard Coal a/

United States 0.4 38.0 0.1
Japan ' 7.5 99.4 77.0
West Germany 8.9 93.1 7.6
United Kingdom 0.6 77.8 3.9
Francé 5.8 25.0 42.9
Italy 28.6 96.8 N.A.

a/ Hard coal was used because statistics for coking coal
were not available.

Source: Organization for Economic Co-operation and Development,
The Iron and Steel Industry in 1975 and Energy
Statistics 1973-75, Paris: 1977.

The United States is a major exporter to other nations of
.such basic materials as steel scrap and coking coal, although

it is an importer of iron ore, ore concentrates, and alloying
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materials. The U. S. has large deposits of coking coal and

@

taconite ore.

Iron Ore. 1Iron ore is one of the most abundant of all

minerals throughout the world. Deposits are well distributed

7
4]

geographically with vast reserves found on all continents.
Although quantitative estimates are not available, much evidence

supports the conclusion that the elasticity of supply of iron

)

ore traded internationally is high; that™is, a small increase
in price will call forth large additional quantities of ore...

The Japanese import iron ore from Australia, Brazil, and
Canada, mostly under medium- or long-term contracts. 1In recent
years they have become involved in the development of new mines.
Steel producers in Western Europe make a substantial proportion
of their ore purchases under short-term (usually one year) con-
tracts, and the rest under long-term arrangements. United
States producers tend to own their own mines and to operate
them principally for their own use. (See the appendix to this

““chapter.)

The United States is a net im?orter of iron ore (table
2.10). About 70 percent of the iron ore consumed by the U.S.
steel industry comes from domestic sources; of the imported

supplies, about one-half comes from Canada and most of the

&

remainder from Latin America. U. S. dependence on foreign
-iron ore was necessitated by the diminution of quality domestic
ores. The major sources of U. S. iron ore in 1972 are shown

|

in table 2.11. g
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TABLE 2.10
U. S. Iron Ore Production,
Exports and Imports: 1%60-74
(Gross weight in million net tons)

Domestic Production g/ Exports Imports

1960 88.8 5.3 34.6
1961 71.3 5.0 25.8
1962 71.8 5.9 33.4
1963 73.6 6.8 33.3
1964 84.8 7.0 42.4
1965 87.4 7.1 45.1
1966 90.1 we o .. 1.8 46.3
1967 84.2 5.9 44.6
1968 86.9 5.9 44.0
1969 88.3 5.2 40.7
1970 89.8 5.5 44.9
1971 go.8 3.1 40.1 .
1972 75.4 2.1 35.8
1973 87.7 2.7 43.3
1974 ’ 84.4 2.3 48.0

a/ Represents usable iron ore mined, including direct shipping
ore, agglomerates produced at mines, concentrates, and
by-product ore. Cinder and sinter obtained by treating
pyrites are not included.

Source: U. S. Depattment of the Interior, Bureau of Mines,
Minerils Yearbook, Metals, Minerals and Fuels, vol. 1,
Iron Ore chapter, various years.
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TABLE 2.11
Source of Iron Ore Used in the U. S.: 1973

Source Percentage Supplied

Domestic production ’ 66.4
Canada 16.4
Latin America 14.3

Africa 2.2

2

by v P

Australia 0.4

Other ’ : 0.3

~Source: Steel Industry Economics and Federal Income Tax
Policy, Washington, D.C., American Iron & Steel
Institute, June 1975, table 6.

— e . e mmn e e cas e e A o wmm  tam twm e mme  we ot wv e wew e mem e e e e e cmw

Large iron ore mines that were developed by American steel
companies’have been nationalized in Chile, Venezuela, and Peru.
Venezuela, the second largest ore exporter to the United States, =
expfopriated the Orinoco Mining Co., a wholly-owned subsidiary
of United States Steel Corp., and the Iron Mines Co. of
Venezuela, a wholly-owned subsidiary of Bethlehem Steel Corp. i3
Both companies -secured long-term contracts for the continued
delivery of ore from the now nationalized companies. These |
were the only major steel companies to import iron ore from LS
Venezuela. U. S. companies are increasingly hesitant about
becoming reliant on foreign supplies and have tended to avoid
further overseas ventures (except in Canada) in'favor of
developing and upgradiIg the large, lower grade U. S. resources.
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Another potential problem concerning the supply of iron
ore from foreign sources stems from the fact that ten countries
agreed to forﬁ an-Association of Ironlore Exporting Coqnpries
(AIEC). The producing countries included in the éact are
Algeria, Australia, Chile, India, Mauritania, Peru, Sierra
Leone, Sweden, Tunisia, and Venezuela. The organization was
set up to act as a clearing house for information on prices
and markets. To date, these countries have .not established a
unified price for iron ore, nor is an attempt to fix prices
expected to be successful in the future. Such an event should
have a significant impact on steel producers in Eufope and
Japan. Excepting the imports from Canada, the United States
depends on the world market for only a relatively small portion
of its iron ore needs.

The domestic supply of iron ore is rather elastic because
of the vast potential étoéks of taconite that could be exploited
if foreign iron ore prices were to rise substantially. Taconite
is already being used in large quantities by steel firms in the
United States. The development of taconite in the United States
gives U.S. producers the bargaining power necessary to defend
their own and the Nation's interest in obtaining adequate supplies
of iron ore. If necessary, iron ore requirements could be met
entirely from domestic resources. Vast quantities of taconite
‘are found in the United States, most of them in the Mesabi Range
of Minnesota, and the Marquette Range of Michigan, thus having
the advantage of close proximity to much of our steelmaking
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capacity. Low-grade ores must be upgraded through pelletization
for use in blast furnaces. In the event that international

iron ore prices should be forced up dramatically by means of .
cartel action, American steel producers will probably have
little difficulty expanding the mining and beneficiation of
low-grade taconite ores and the output of their operations in
Canada.

Coal. Roughly 80 percent of the wa}iéMOUtput of coking

coal is produced by six countries: the United States, the United

Kingdom, west Germany, the U.S.S.R., China, and Poland. The
United States has vast reserves of coal [5] and exports over ‘
10 percent of its total production, most of it metallurgical
coal. A substantial part of the United States output is
exported to Japan, Canada, and Western Europe.

Bituminous coal is classified into_twé general grades--
steam coal and metallurgical coal. The most importaht market
for steam'coal is the electric utility industry. Domestic
" steel producers require.metallurgical coal for the production
of coke, which is a basic material required in blgst furnaces
for the production of pig iron. Coking coal must be of high
caloric value, of low to medium volatility, and of low ash and
sulfur content. Since all desired properties are not often
inherent ih any oné type of coal, blends of coal are quite
common. Steel producers closely coordinate their coke pro-
dﬂéﬁion with théir blast furnace operations.

!
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Iron and Steel Scrap. The third major raw material for

the production of steel is iron and steel scrap. As seen in
table 2.12, the United States has had.a strong position in the
exporting of scrap. The U.S. has traditionally been the world's
largest exporter of scrap.

Scrap iron is usually divided into three general classifi-
cations: home scrap (sometimes call "mill revert"), prompt
industrial scrap, and obsolescence scrap..~Home scrap originates
in steel mills in the processing of steel into various shapes
and products; prompt industrial‘sczap originates in companies
that stamp and machine metal; and obsolescence scrap consists - -
of junked cars, appliances, and other metal items. In volume,
home scrap is by far the largest, amounting to approximately 66
percent of total scrap consumed in 1970. About 20 percent of
the total is prompt industrial scrap, and about 13 percent is
obsolescence scrap (primarily old cars).

Home scrap is essentially the difference between liquid
steel production and steel mill shipments, and consists of
ingot scrapings, spills of hot pig iron, and steel mill or
foundry product trimmings, ends, and rejected materials. In
the short run, the supply of home scrap is completely price-
inelastic, since the amount of scrap generated at steel mills
varies direétly with liquid steel production. Since the amount
" of home scrap recycled is essentially equal to the amount gen-
erated, it is simply inventory that is turned over rapidly.
Increases in the supply of home scrap depend on increases in
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Iron and Steel Scrap Exports and Imports:

Year ExEorts

1950 217
1951 245
1952 353
1953 317
1954 1,696
1955 ' 5,172
1956 6,446
1957 6,766
1958 2,928
1959 , 4,939
1960 8,040
1961 9,716
1962 5,112
1963 6,364
1964 : 7,898
1965 6,249
1966 5,750
1967 - 7,473
1968 6,444
1969 8,923
1970 10,111
1971 6,082
1972 7,177
1973 10,874

TABLE 2.12

_ Imports

785
417
154
174
239
229
256
239
333
309
179
268
210
217
282
212
406
230
294
335
301
283
312
349

1950-73

Net Exports

- 568
- 172

199

143
1,457
4,943
6,190
6,527
2,595
4,630
7,861
9,448
4,902
6,147
7,616
6,037
5,344
7,243
6,150
8,588
9,810
5,799
6,865
10,525

Source: U.S. Department of the Interior, Burcau of Mines,
Minerals Yearbook, Metals, Minerals and Fuels,

vol. I, Iron and steel Scrap chapter, various

years.
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raw steel production and changes in mill inventory; the
quantities generated and utilized are essentiallx equal to and
independent 6f pﬁrchased scrap prices.

Prompt industrial scrap is that which is leét over when
products are manufactured from steel. For examnple, when a
‘fender is stamped from a sheet of steel the unused portion is
sold for scrap. It is "prompt"™ in the sense that manufacturers
have to get rid of it promptly or be inundated with scrap.

The mills prefer prompt industrial scrap because it is usually
clean, of known composition, and chemically unchanged by use

or exposure to weather. The supply of prompt industrial scrap - .
is relatively stable.

Obsolescence_scrap arises by aging and obsolescence of
ferrous products until they are discarded as scrap iron (old
car bodies, old steel rails, salvage from shipwrecks, etc).

Not all ferrous products discarded have been recycled and these
make up a reservoir of material, some of which could be collected
and cut, bundled, or otherwise prepared for marketing by scrap
processors, then resold for melting. The cost of collecting
and processing these materials for sale as iron and steelmaking
scrap will, of course, be determined by such factors as their
geographic dispersion and the ease and speed with which they
can be collected and processed. Because of domestic freight

" rates, obsolescence scrap generally must be processed at or
near the place where it is collected. Collection and trans-
portation of obsolescence scrap is a function of price. High
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prices for scrap encourage more investment in scrap-processing
equipment and more collecting from areas that would not norma;ly
be scrap tefritory. world demand fﬁr scrap increased sharply -
in 1973 corresponding to the increased world production of iron
and steel. 1Increasing domestic demand combined with high
exports led to scarcity of quality scrap for use in domestic
steei mills and foundries. As a result U.S. prices for ferrous
scrap rose to a record height in the latter ‘half of the year.

On July 2, 1973, the U.S. Department of Commerce imposed

export restrictions on ferrous scrap under the “"short supply"

provisions of the Export Administration Act of 1969. No new

orders for ferrous scrap of more than 500 net tons could be
accepted for the balance of 1973. 1Individual allocations were
distributed by exporter, country, and grade, based on each
exporter's history of scrap exports during the base period
from July 1, 1970, to June 30, 1973.

This quantitative limitation on the export of scrap from

‘the United States precluded further expansion of the U. S.

scrap industry, limited its profits during the rgcent boom, and
benefited steelmakers at the expense of scrap dealers. Since
the scrap industry appears to be one in which the U. S. has a
comparative advantage, this limitation should be viewed as

counterproductive. Permitting unrestricted exports of scrap

-would have resulted in foreign exchange earnings that would

have been expected to raise the real income of the U. S.
|
economy. :
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I1I. STRUCTURE OF THE UNITED STATES STEEL INDUSTRY

This section describes the domestic market structure.

The dimensioﬁs of market structure aré: (1) the number of
sellers and their relative size, (2) major markets and end uses,
(3) the degree of vertical integration, and (4) the extent of
diversification. ﬁe will cover each of these. 1In addition,

we will review the steel import situation of the United States
and briefly trace recent developments affeeting or likely to
affect the international competitiveness of the U.S. steel
industry. An understanding of these elements will provide a
background for the hypotheses to be discussed in the remainder
of the study.

The steel industry is of major importance to the U.S.
economy, producing goods essential to expansioﬁ of the manu-
facturing sector. The industry contributed $12.7 billion to
national income in 1972, amounting to 5.0 percent of U.S. manu-
facturing income and 1.4 percenﬁ of income from all industries
(see table 2.13). Further, it should be noted that the per-
centage attributed to steel has been steadily declining as a
proportion of both total manufacturing and all industries.

Members of the steel industry fall into three broad
categories, production similarities serving as the basis of
classification. These categories are somewhat arbitrary,
"however, since many steel products can be produced by alter-
native processes. Later discussions will blur the distinction
of three relatively clear-cut segments of the industry, since
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the major steelmakers operate steelmaking plants of every
possible variety including integrated, specialty, and ferrous
scrap based units.

The first segment is the major vertically ihtegrated
producers of steel, operating coke ovens, blast furnaces,
steelmaking furnaces, and rolling and finishing facilities. 14/
It is believed that the integrated firms product mix consists
of heavier tonnage but lower valued produgcts than industry
average because some of the smaller firms specialize in such
nigh valued products as stainless and tool steels or sell a
large proportion of fabricated items. The second segment is ..
the minimills that do not make their own pig iron, but rely on
scrap or pre-reduced ores to make a limited range of products.
The third segment is the producers that have no furnace facili-
ties but start with semiinnished product and specialize in the
finishing process itself. The specialty and alloy steelmakers aré
considered a different segment of the industry because they manu-
facture higher value products and a narrower range of products.

Number and Relative Size of Companies

Domestic establishments primarily engaged in the produc-
tion of crude iron and steel are classified by the Bureau of

the Census in the nine subdivisions shown in table 2.14. The

. 14/ Many integrated steel producers in the United States also
receive a large part of their iron ore and coking coal from mines
owned and operated by them or owned and operated jointly with other

companies.
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largest category is the 4-digit Standard Industrial Classifi-
cation (8IC) code 3312, “"blast furnaces and steel mills."
Approximately 58 percent of the employees and nearly 65 perceﬁt
of the value of shipments come from establishments in this |
category. 1In all, there are 241 companies with 364 establish-

ments in this category. Twenty companies are fully integrated

producers (as defined in the Census of Manu(actures), operating
39 fully integrated plants and accountiné.for 53 percent of the
value of industry shipments in 1972. 15/

| Table 2.15 shows concentration fatios in the blast fur-
naces and steel mills category (SIC 3312) computed by the Census
Bureau for the census years on the basis of value added. These
data disclose that the U.S. séeél industry is characterized by
slowly declining concentration over time at the 4-firm level.

As table 2.15 also indicates, the number of steel companies

rose from 148 in 1958 to 241 in 1972. This increase was due

to an increase in the number of small firms on the industry
~fringe. About 40 miniplants have been built since 1960, and
they are becoming increasingly important in the industry. 16/
The industry with a simple 4-firm national conentration of 45
percent in 1972 tends to be only slightly more concentrated than

U.S. manufacturing generally. Table 2.16 shows the distribution

15/ sSee [22, p. 6]. An integrated producer consists ‘of coke
ovens, blast furnaces, and rolling and finishing mills,

16/ "Mini-Mill Round U@,“ 33 Magazine (July 1974),
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TABLE 2.15

~ Changes in Concentration in
SIC 3312 - Blast Furnaces and Steel Mills:
Selected Years, 1947-72

Number shfg;:its Percentage of value added* accounted for by |
of (millions 4 largest 8 largest 20 largest
Year companies of dollars) companies companies companies
1972 241 10,304.7 45 65 84
-—1967 200  8,910.1 48 Y 1 83
1963 161 7,699.5 48 67 85
1958 148 5,980.0 53 . 70 84
1954 (NA) 5,014.4 55 N 86
1947 (NA) 2,844.6 50 66 81

NA = Not available.

* For some industries, the Census Bureau prefers to state concentration
ratios on the basis of value added by manufacture rather than value of
shipments because, according to the Census Bureau, the latter includes a
substantial and unmeasurable amount of duplication for those industries.

Source: U.S. Department of Commerce, Bureau of the Census, Census
of Manufactures, 1972, Concentration Ratios in Manufacturing,



of 4-firm concentration ratios in manufacturing in 1972. As
table 2.16 shows, the weighted average 4-firm concentration in
manufacturiné waé 40.2 percent for all 453 industries for which‘
data were available. \ /

There afe at least three shortcomings in the Census
-Bureau's concentration data. First, the omission of foreign
competition tends to overstate market concentration in this
country. Second, in any country with a large geographic area
such as the United States, concentration ratios derived from
the Nation as a whole will frequently understate concentration
prevailing in the relevant regional markets. For example, it. -.
is frequently argued that the western United States constitutes
a separate market, Imports (particularly from Japan) have a
considerable influence in the U.S. west coast market. Third,
industries and markets may not be coterminous, with an indeter-
minate effect on concentration.

A more detailed examination of concentration is possible
from the 5-digit SIC product categories. 17/ 1In 1972 the four
largest firms accounted for 58 percent of the ingot and semi-

finished shapes, 54 percent of the hot rolled sheet and strip,

and 59 percent of the hot rolled bars, plates, and structural

17/ Census data on value of shipments and concentration are
reported on two bases: industry and product. Plants are
reported in the industry for which the primary product accounts
. for the greatest value of shipments. All shipments for a plant
are reported in the same industry under the industry concept.
Under the product concept, all shipments of a given product

are classified in the industry to which the primary product
belongs, regardless of where the item is produced.
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TABLE 2.16

Distribution of the Bureau of the Census Four-Firm
Concentration for Manufacturing Industries: 1972

(Percent)

Percentage
share of

4-Firm concentration value added
0 - 9 & ¢« 4 e e s s s s s s s s e e & s s o 5.29
10 = 19 & v o v vt e e e e e e e e e e e e 17.67
20 = 29 . i 4 4 s s e e s e s s e o s s e o 18.69
30 = 39 . . i e e e e e e . 14.87
40 = 49 . . i e e 4 s e e e s e e s s o 0 s o 13.10
S0 = 59 4 i i 4 4 e s e e e e e e e e e e 7.49
60 - 69 . . . . . . . ; e e e 6 e o s o s o o 9.88
70 = 79 4 v v« o s o o s e e s e e e e e 4.10
BO = B9 4 4 v 4 s e e e e e e e e e e e e 1.44
90 - 100 @/ &+ « 4 ¢ s e 4 s e s s e e 8 s s e 7.47
Weighted average concentration . « « ¢« « o o o o 40.2

a/ For SIC 3661, telephone and telegraph apparatus, the 1967
figure of 94 was used. The Census Bureau could not disclose the
data and indicated this industry with a *D".

Source: U.S. Department of Commerce, Bureau of the Census,
Census of Manufactures, 1972, Concentration Ratios
in Manufacturing, MC76(SR)-2, table 5.
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shapes. The deconcentration trend is confirmed for the
principal heavy-tonnage products of the industry. Between
1958 and 1972, 4;firm and 8-firm concentration declined for
six of seven 5-digit product classes. There are seven Census
categories of steel products shown in table 2.17. Four
products (1) steel wire, (2) steel pipe and tubes, (3) cold-
rolled steel sheet and strip, (4) cold finished steel bars

and bar shapes, are separated into distinect categories
~depending on whether they are made in steel mills. Concentra-
tion is lower when the product is not made in a steel mill.

The Bureau of the Census is not permitted to disclose the
market position of individual companies. There are, however,
several alternative methods of determining market shares for
individual companies. Commonly used measures of firm size are:
sales, production, or shipments. Iron Age, a trade publication,
publishes an annual tabuiation showing production and shipments
Gata for individual companies. With these data it is possible
to measure the relative size of the major steel firms. The
total industry aggregates which provide the denominators in
the computation of the market shares were taken from the
American Iron and Steel Institute (AISI). 18/ The national
market shares of leading domestic steel firms are shown in

descending order in table 2.18. This table is based on

18/ The American Iron and Steel Institute production totals
Jo not include production by foundries, which normally produce
steel only for castings.
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30
33122
33123
33124

33125
33155

33125
33176

33127
33167

33128
33168

source:

TABLE 2.17

[

value of

Froducts Year shipments

- (millions

of

dollars)

Steel ingot and 1972 2,502.9
semi~finished 1967 2,526.5
shapes 1963 2,030.1
1958 1,846.9

Hot-rolled sheet 1972 6,510.7
and strip 1967 4,533.3
including tin 1963 3,895.5
mill 1958 3,169.3
Hot-rolled bars, 1972 5,612.8
shapes, 1967 4,456.4
plates, and 1963 3,607.8
pilings 1958 2,879.7
Steel wire 1972 726.3
1967 678.1
1963 619.4

1958 564.7

Steel pipe and 1972 2,758.5
tubes 1967 1 2,629.1
1963 1,887.5

1958 1,723.6

Cold-rolled 1972 4,267.0
sheet and 1967 3,161.9
strip 1963 2,856.3

' 1958 2,091.6

Cold finished 1972 827.5
steel bars 1967 629,.2
and bar 1963 472.7
shapes 1958 338.9

§ and 7.
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Concentration in Major Steel Product Categories:
Selected years, 1958-72

4 Largést

companies
percent

58
67
A

54
56
55
56

59
62
63
64

35
33
37
44

36
37
40
43

35
36
39
41

41
43
43
45

8 Largest

companies
percent

79
83
84
85

77
75
76

78 -

70
74
74
76

53
51

61

54
56
58
63

59
61
64
64

62
64
66
67

U.S. Department of Commerce, Bureau of the Census, Census of
Manufactures, 1972, |Concentration Ratios in Manufacturing,

MC72(SR)-2, tables
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physical units of production and shipments rather than on
value of shipments. The two measures are quite similar.

For example} United States Steel Corporation accounted for
approximately 22 percent of both production and shipments in
1976. Measﬁred by either production or shipments the top

4 firms produced about 53 percent of the Nation's basic steel,
and the top 8 firms accounted for nearly 75 percent of the

o b

total.

A more complete time series trend of the conventional 4-
and 8-firm concentration ratios based on annual averages of
production is given .in table 2.19. The Iron Age déta also
confirm the dowﬁward‘trend in the 4-firm concentration ratio
and the relative stability of the 8-firm measure.

The dispar{ty between the concentration in table 2.15 and
that in table 2.19 is explained by thevuse of different defini-
tions of the industry and by the fact that the Bureau of the
Census figures measure value added while Iron Age data measure

~tonnage production. .A company with multiple plants can be
classifed in severa12Censhs industries. Only a portion of that
firm's raw steel production would be shown in. SIC 3312. Both
tables 2.15 and 2.19 illustrate a declining trend in the 4-firm

concentration ratio.



TABLE 2.19

Concentration Measured by Tons of Production: Selected Years,

8 Largest Corporations. -

1938-76
Year 4 Largest corporations
1938 62.0
1242 64.7
1946 62.1
1950 62.0
1954 60.8
1958 57.0
1962 54.7
1966 54.4
1967 54.4
1968 54.0
1969 53.9
1970 53.2
1971 51.5
1972 52.0
1973 53.9
1974 53.2
1975 52.5
1976 52.8

* % * *

*

77.4
75.1

S ST 75.4

75.5
75.3
74.9
73.8
73.5
73.9
74.8
74.5
73.6
74.4

* National Steel Corporation did not publish production
figures prior to 1956; hence, the eight-firm production
concentration ratio is not available.

Source: Computed from data in Iron Age, "Steel Industry
Financial Analysis," various years.

—~_-——------—-_—---—-—_——-——-—“————

The general structure of the industry has remained fairly

stable over the past 25 years.

Industry growth has taken place

primarily by the expansion of existing facilities. Very little

additional capacity was added in the United States in the late

1960's or early 1970's.

-did take place.

Nevertheless, structural adjustments

Capital expenditures were mainly to recondi-

tion units, replace obsolete facilities, reduce costs, abate

pollution, and improve existing facilities rather than to



expand capacity. Investment costs are often lower at an
existing plant site because there is less lead time required
and because of the existing infrastructure. New facilities
were often ;shoe;horned' into existing facilities. As-a

result, most plants in the industry are a combination of old

o

and new eguipment. Installment of new integrated steelworks
may require from 7 to 10 years from the time a decision is

made. New capacity has to be added in large indivisible lumps.

&

only two integrated "greenfield"™ plants h&ve been constructed
in the United States during the past 25 years--the Fairless
(Pennsylvania) plant of United States Steel Corporation was
started up about 1953, and the Burns Harbor (Indiana) plant
of Bethlehem Steel began-production in 1967. 19/
Most of the major integrated producers in the United

States have several plants of various sizeé. The amount of
steelmaking capacity in existence on a plant by plant basis

in the United States is shown in table 2.20. 20/ Caéacity is

19/ U.S. Steel Corporation is con51der1ng a greenfield plant
at Conneaut, Ohio; "U.S. Steel Sets Study of Conneaut, Ohio,
as Possible Mill Site,"™ Wall Street Journal, February 24, 1977,

po 7. . (w

20/ The American Iron and Steel ‘Institute (AISI) collected
and published steelmaking capacity figures from the end of
World War II until 1960. It stopped publishing these figures
because of difficulty in interpretation, particularly the
difficulty of determining what part of older facilities, which
mostly stood iale, actually represented viable production
capacity.

The AISI prefers the term capability to capacity. They
define capability as tonnage capability to produce raw steel
for a full order book based on current availability of raw
materxals, fuels, and supplies, and of the industry's coke,
iron, steelmaklng, tolllng, and finishing facilities,
recognizing current environmental and safety requirements.
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the maximum amount of production possible. Only integrated
plants with an estimated capacity of greater than 1 million
tons were considered. There are 48 such plants in the United
States. For multi-plant companies, individual plant capacities
can vary, depending on the distribution of varying quality raw
materials to these plants. Capacity of a plant could vary by

15 percent. United States Steel Corporation has 10 major

)

plants which produce basic steel, the largest of which has a
capacity of 8 millioﬁ tons. The only major steellproducet
with a single steel works is Inland Steel Company at Indiana
Harbor. The 8 largest corporations own the 15 largest planté
and 23 of the largest 25 plants in the United States in 1976.

Mergers in the U.S. Steel Industry

An analysis of the mergers in recent years demonstrates
that they have not had a_strong'influence on the structure of
the steel industry. ‘The mergers that have taken place in the

.steel industry in the postwar period have been principally
“‘among smaller companies and have had little impact on top 4
or top 8 concentration. The Federal Trade Commission lists 2
44 mergers involving steel companies since 1950. Of these,
5 were classified as horizontal; 12, as vertical; 17, as product

extension; and 10, as conglomerate. These mergers are listed in

table 2.21.
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An attempt was made by Bethlehem Steel Corporation to
acquire Youngstown Sheet & Tube Company in 1956, but it was
thwarted by the Justice Department. 21/ One of the arguments
made for the proposed merger was that Bethlehem could not afford
to construct a fully integrated steel plant in the Chicago
market. Bethlehem contended that the cost of rounding out and
expanding the existing Youngstown plant in the Chicago area would
be about $130 per ingot ton, but to construct-a greenfield plant
near Chicago would cost about $300 per ton. However, after the ]
merger was denied, Bethlehem did construct a greenfiela plant
at Burns Harbor, Indiana.

In 1968, the Wheeling Steel Corporation and the Pitosburgh
Steel Company merged to form the Wheeling-Pittsburgh Steel
Corporation. Before the merger Wheeling and Pittsburgh were
the industry's 10th and 16th largest producers, respectively.

The new company became the 9th largest producer. The authors

examined the Wheeling-Pittsburgh merger in order to determine

whether there might be operating efficiencies and economies of
operation gained through mergers.

This merger was chosen because it was the only recent
horizontal acquisition in the industry in which a sufficient
time period had elapsed so that any potential economies could
have been implemented. The evidence shows that the plants

‘operated substantially the same after the acquisition as

21/ United States v. Bethlehem Steel Corp., 168 F. Supp. 576
(T9587.
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before. The corporation did not close any of its plants or
make changes in plant specialization. 22/ 1In looking at a
the product shipments from various plants, no major shifts

of products between plants was discernible. It is unknown

a7
)

whether, as a result of the acquisition, Wheeling-Pittsburgh

was able to avoid some capital expenditures.

More recently, producers Jones & Laughlin and Youngstown

&

Sheet & Tube have been acquired by conglémerates. LTV, a
brogdly diversified conglomerate, acquired Jones & Laughlin,
the 5th largest producer of raw steel. The Justice Department
filed suit in an attempt to apply the Clayton Act to this con-
glomerate merger. A consent decree was negotiated requiring
LTV to divest itself of Okonite Company and Braniff Airways,
Inc., in order to retain the steel company. 23/ Youngstown
Sheet & Tube was acquired by Lykes Corporation, whose principal
business had been the operation of avsteamship line.

The steel industry's largest single horizontal merger
" since World War II involved National Steel Cbrporation and
Granite City Steel Company in 1971; National was the Nation's
4th largest steelmaker and Granite City was 1l1th. As a result

of this merger National moved into 3rd place. Although they

22/ Wheeling-Pittsburgh sold its Thomas Strip Division in
Warren, Ohio, to Hille & Muller, GMbH, of West Germany, in 1975.
~ A company spokesman said that the sale of this division was not
in any way related to the merger of the two companies.

T :

(W. Do Pao 1971), 790 l

!

23/ United States v. Ling-Temco-Vought, Inc., 315F. Supp. 1301
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did not compete geographically, both companies' product lines
were substantially alike, with heavy emphasis on flat rolled
sheet produc£s aﬁd galvanized steel.- In the case of Granité
City, uvtilization of strip mill capacity was saia to have
improvea from 19 percent to 50 percent after the acguisition.

In 1970, Kaiser acguired MSL Tubing and Steel Company
(MSL Tube) and MSL Realty, a division and subsidiary of MSL
Industries, Inc. Kaiser was then the Nation's 10th largest
producer of steel and the only integrated steel producer
.located in California. Other mergers of significance were
between Interlake Iron Company and Acme Steel to form
Interlake Steel Company; Cyclops Corporation acquired Detroit
Steel in 1970; and Timken Company and Latrobe Steel Company
joined together in 1975. International Karvester Company
recently sold the Wisconsin Steel division to EDC Holding
Company, a subsidiary of Envirodyne, Inc.

Major Markets and End Uses of Steel

Steel is predominantly used as an input in the production
of other commodities. The level of demand for these goods
influences the demand for steel products. The principal markets
for steel are quite diversified. Steel mills produce a wide
range of products for many uses. The wide variety of products
manufactured by the steel industry makes it difficult to araw
"a simple profile of their characteristics. There is no

market for steel as such; there are only submarkets such as
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TABLE 2.22

Market Distribution of Steel Mill Product Shipments: 1974

Shipments Percent
(thousands of net tons)
Steel service centers _

& distributors 20,400 18.6
Automotive vehicles & parts 18,928 17.3
Construction, including [

maintenance & contractors'

products 18,519 16.9 .
Machinery, industrial eguipment

& tools, including electrical 9,682 8.8
Containers, cans, steel drums 8,218 7.5
Rail transportation 3,417 3.1°
0il & gas supply houses 2,779 2.5
Household appliances, utensils,

cutlery, etc. ' 2,412 2.2
Other domestic & commercial

equipment _ 1,941 1.8
Ordnance & other military

equipment 654 .6
Shipbuilding & marine equipment 1,339 1.2
All others __ 21,183 19.4
Total shipments 109,472 100.0 a/

a/ Detail does not add to total due to rounding.

Source: American Iron and Steel Institute, Annual Statistical
Report, 1974, table 15.
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cold-rolled sheet, structural shapes, tin plates, rails,

etc. 24/ There are so many types, shapes; and sizes that steel
is generally éroduéed only on the basis of particular ord?rs.
Within each product line, steel is relatively homoéeneous;
therefore, the product of one plant is physically substitutable
for the product of another. The product mix varies substan-
tially from firm to firm. The steel firms engage in a large
amount of interplant transfers and interfirm .selling to round
out many of their orders. Table 2.22 indicates the major market
categories to which steel shipments were made in 1974.

Steel service centers and distributors which function as
middlemen between the steel mills and the final consumers sell
about 18.6 percent of all steel products. The automotive
industry consumes approximately 17 percent of all steel prod-
ucts. The construction industry absorbs approximately 16.9
percent; the container indhstry, 7.5 percent; and the balance
is scattered among other consumers.

The steel industry must compete with substitute materials
including aluminum, plastic, and glass. 25/ The relative price

of these materials will determine to a large degree the extent

24/ Cold-rolled sheet steel is vital material for the auto and
appllance industries. Structural sheet, for example, is used
in building o0il drilling rlgs and offshore drilling platforms.
Steel plate is widely used in construction of such things as
tanker ships and storage tanks.

25/ A more complete description of the substitution problem may
be found in [30].
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to which thesé products are substituted for steel. Further
displacement of steel by other products is limited by technical
factors. Fér exémple, in motor vehiéles, these substitute |
materials have a much lower modﬁlus of elasticity (rigidity)
than steel which considerably reduces the possibility of
substitution.

Exteht.of Diversification

Another facet of any industry's market-structure is the
degree of diversification of the firms. The largest integrated.
steel firms are among the giants of U.S. industry. Firms with-
in the steel industry are absolutely large when compared‘to
firms in ‘other industries. The U.S. Steel Corporation was the
12th largest U.S. industrial firm (ranked by sales) in 1974
f13]. The 8 largést steel firms were among the 105 largest
industrial firms, each having sales in 1974 exceeding $1 billion.

The fully integréted steel producers appear on most lists

of highly diversified firms when the measure is the number of

- different industries in which a firm produces. United States

Steel, besides being the Nation's largest steel producer, is
also one of tbe'largest cement producers, a major producer of
coal and chemicals, and a developer of real estate. With its
American Bridge division, it is one of the Nation's largest
builders of bridges, office buildings, and other steel struc-
.tures. Bethlehem is engaged in shipbuilding and, repair and
is also a producer oféplastics. Armco Steel manufactures
|

various kinds of machinery and recreational products and is

! -64- \
\

)



engaged in equipment leasing and property insurance. National
Steel is engaged in aluminum production. 1Inland Steel fab-
ricates mobile homes and develops apartment buildings.
Youngstown Sheet and Tube leases dock facilities. Alleéheney
Ludlum manufactures a variety of consumer products.

Each of the companies surveyed 26/ was asked to report its
sales of steel mill products for each year since 1950. The
steel sales of each firm as cdntained in i};dfesponse was then
divided by its total sales for each year. The percentage of
the eight firms varied from year to year, but no discernible
pattern was evident over time. Of the eight firms surveyed,
thrée normally had over 90 percent of their total sales in
steel, two had 70 to 80 percent of their total sales in steel,
two had from 60 to 70 percent of their total sales in steel,
and one had less than 60 percent of its total sales in steel.
As a group, the eight firms had between 70 and 80 percent of
their total sales in steel. The combined percentage‘was at 74
in both 1950 and 1974.

This study has made preliminary estimates that, relative

to other industries, large steel companies have shown only a

‘gg/ Federal Trade Commission Steel Survey, 1975. A mandatory
questionnaire was sent to each of the top eight firms under the
authority of Section 6(b) of the Federal Trade Commission Act.
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slight tendency to venture into fields outside of making steel
and its products. 27/ Diversification into non-steel activities

has occurred on a limited basis. In addition, it appears from:

27/ 1In order to obtain a quantitative measure of the degree

of diversification of firms in the steel industry we utilized a
data set prepared by Economic Information Systems, Inc. (EIS).
EIS has developed estimates of plant value of shipments for
each manufacturing plant in the United States employing 20 or
more persons. Total shipments of the plé&nt are estimated by
multiplying an estimate of total employment in the plant by the
average productivity of labor for plants of that size in that
industry. For each plant the parent firm is identified, and
its primary production is assigned a four-digit Standard
Industrial Classification (SIC) code.

As a measure of diversification we summed the value of
shipments of all four-digit industries contained in each firm's
primary two-digit SIC industry. The ratio of a firm's value of
shipments in its primary two-digit industry to its total sales
in 1974 was taken as the measure of the diversification ratio.
Sales were used ‘as the denominator in order to capture all
the firms activities including those outside the manufacturing
sector. ' :

Two samples were selected. One consisted of the 13 largest
steel companies and the other was a control group of 90 firms
taken from the Fortune Double 500 Directory. A stratified
sample was used as the control group in order to hold size
constant. The Fortune Double 500 Directory was segmented by
size into groups of 25 firms each, and roughly the same per-
centage of control group firms was taken from each size segment
as steel firms.

The analysis consisted of a statistical comparison between
the mean values of the quotients of the two samples. The index
was constructed such that a lower ratio of value of shipments
to total sales indicates a higher degree of diversification.
The calculated mean values were .507 and .329 for the steel
firms and control group, respectively. Using a t test, we
found this difference to be statistically significant at the

"one percent level, implying steel is less diversified. Due to
fundamental limitations in the EIS data set, however, we do not
believe these calculations provide a definitive answer to the
comparative~divecsific%tion question.

i
i
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the survey of the eight largest U.S. steel companies that the
firms do not have extensive operations outside the United
States. There is a high degree of iﬁter—;elatedness of the
product-market and service activities of the verfically inte-
grated steel'firms. The explanation for the lower diversifi-
‘cation by steel firms is not entirely clear.

'Ultimately, the longrun viability of an industry is
determined by its level of profitability., A major concern of
the basic steel industry has been its generally low rate of
profit. Measured as a percent of stockholders' equity, steel
profits have been consistently below the average for the entire
manufacturing sector. Table 2.23 shows the historical profit
performance measured by rate of return on stockholders' equity
for the primary ifon and steel industry and for all manufactur-
ing during the years 1950 through 1976. For this 27-year period,
rates of return on equity after taxes for steel averaged 9.1
percent while the all manufacturing average was 11.4.

There is no single "best" measure of profitability; the
rate of return on equity is most commonly used. Owing to a
host of factors, however, accounting rates of return may devi-
ate from true "economic" rates of return. And the deviations
may vary across industries. 1In order to render conclusive
economic profitability comparisons, one would have to engage

.in analyses of risk differentials, differences in accounting
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Table 2.23

United States Steel Industry Profits
As A Percent of Stockholders' Equity:

(after taxes)

1950-76

Return on Equity

All manufacturing

Year Primary iron & steel

1976 9.0 14.0
1975 10.9 11.6
1974 16.9 14.9
1973 9.5 12.8
1972 6.0 10.6
1971 4.5 vos 9.7
1970 4.3 9.3
1969 7.6 11.5
1968 7.6 12.1
1867 7.7 11.7
1966 10.3 13.5
1965 9.8 13.0
1964 8.8 11.6
1963 7.0 10.3
1962 5.5 9.8
1961 6.2 8.8
1960 7.2 9.2
1959 8.0 10.4
1958 7.2 8.6
1957 11.4 11.0
1956 12.7 12.2
1955 13.5 12.6
1954 8.1 9.9
1953 10.7 10.5
1952 8.5 10.3
1951 12.3 12.1
1950 14.3 15.4

Note: = The annual data represent the average of the quarters

in the year.

Source: Federal Trade Commission, Bureau of Economics,

Quarterly Financial

Report, various years.
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convéntions, and differences in capital structure and capital
intensities across industries. Nevertheless, comparison of
accounting rétes»of return across industries does provi@e some
gross (and perhaps tentative) information concerﬂing relative
profitabilities.

From the beginning of 1950 through 1957, such profit rates
were relatively good. The period 13958-73 was relatively poor
for the U.S. steel industry. Profits werg below the all manu-
facturing average for each year during the period. A short-
lived recovery took place during the steel boom of 1974. 1In
1974, the rate of return on stockholders' equity was a peak
for recent years. The 1975 and 1976 rates of return again
slipped below the all manufacturing average.

Overview of Impact of Imports

Discussions of structure are usually concerned with
domestic firms, but foreign firms can also influence competi-
tive conditions within an industry. Competition from imports
has had a substantial impact on the steel industry. Table 2.24
indicates the relative importance of exports and imports to the
U.S. steel industry. Prior to 1959, the United States was a
substantial net exporter of steel mill products. Though imports
were increasing during the late 1950's, in 1958 they amounted
to only 1.7 million net tons, representing 2.9 percent of the
.domestic market. 1In 1958, the United States exported 2.8

million net tons of steel. The first major foreign penetration
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of the U.S. market occurred in 1959, partly as a result of the
steel strike which lasted 116 days. Domestic users of steel
began orderihg from foreign sources to assure themselves of
steady deliveries and adequate supplies. U.S. eiports éropped/
to 1.7 million net tons.and imports surged to the unprecedented
"height of 4.4 million net tons. For the first time in the 20th
century, the United States turned from a net exporter to a net
importer of steel. The gap between imports and exports rose
steadily throughout the sixties. Apparent steel consumption
taken by imports rose from 4.7 percent in 1960 to 16.7 percent
in 1968. Since 1960, exports of steel by U.S. producers have .
flﬁctuated between about 2 million and 7 million tons per year.
Another element of the import situation is the importance
of foreign manufaétured goods that contain large amounts of
steel. Indirect trade in steel consists of trade in vehicles,
machinery, and other equipment manufactured from steel. The
importance of indirect trade in steel should be emphasized.
During the period 1962—73; indirect imports increased from 1.2
million net tons to 5.2 million net tons. The United States'
balance of indirect steel trade became negative in the late

1960's, and in 1973 reached a minus 1,257,000 tons of finished

steel. 28/

28/ This is a conservative estimate since exports of steel in
table 2.25 are for both the U.S. and Canada while the imports
shown in table 2.26 are exclusively for the United States.
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TABLE 2.25
North America* Indirect Exports: Selected Years, 1962-73
(Thousands of finished tons)

Commodity Group 1962 1965 1970 1973
Intermediate goods ‘ 25,2 55.1 70.5 69.4
Non-electrical machinery 660.3 694.1 1,209.8 1,423.7
Electrical machinery & equip. 104.8 141.3 131.3 202.1
Agricultural machinery & tractors 149.0 201.4 213.1 239.4
Rolling stock 108.0 49.5 69.2 94.6
Passenger cars 350.4 241,2 164.4 204.0
Commercial vehicles 164.3 9l.1 304.3 250.8
Motor vehicle parts (Included with 365.5 422.9

Passenger cars)
Domestic appliances 52.0 72.4 40.8 83.7
Other manufactures 272,9 " 422,2 377.2 491.5
Total** 2,090.7 2,151.6 3,124.5 3,977.1

* United States and Canada combined.

** Individual Commodity Groups may not sum to total because steel used -
in shipbuilding was excluded. Measuring indirect exports of steel
used in shipbuilding posed special problems because each country's
total consumption of steel in ships had to be considered as being
for export.

Source: International Iron and Steel Institute, World Indirect
Trade in Steel (Brussels, May 1974, and December 1975).

TABLE 2.26
United States Indirect Imports: Selected Years, 1962-73
(Thousands of tons of finished steel)

Commodity Group 1962 1965 - 1970 1973
Intermediate goods 427.7 608.8 643.2 856.0
Non-electrical machinery 102.8 165.4 348.3 431.4
Electrical machinery & equip. 36.7 67.5 227.7 169.8
Agricultural machinery & tractors 22.8 21.1 44.6 71.2
Rolling stock : _ 1.2 6.3 71.5 122.7
Passenger cars 335.6 513.5 1,300.0 1,811.7
Commercial vehicles 16.8 28.1 165.8 659.2
Motor vehicle parts 40.9 88.0 177.3 350.6
Domestic appliances 16.7 21.2 78.4 151.8
Other manufactures 155.7 315.2 587.7 610.2
Total 1,156.9 1,835.1 3,644.5 5,234.6

Source: Internation;a\l Iron and Steel Institute, World Indirect
Trade in Steel (Brussels, May 1974, and December 1975).
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Members of the Gomestic steel industry, acting individually
and collectively, have sought to obtain relief from foreign
competition iﬁ a number of ways. In 1967, the domestic steel
industry, with the backing of the United Steelworkers of
America, began a concerted effort to gain protectionist
legislation against foreign imports. The Senate Committee on
Finance instructed its staff to undertake a study of the prob-
lems resulting from the expansion of impor&s of steel mill
products [28]. Foreign steelmakers, recognizing the mounting
pressure on the Government to provide some degree of protection,
thwarted a possible mandatory quota by agreeing to voluntary

restraints to limit shipments to the United States.

Voluntary Restraints

The Department of State, acting under the direction of the
Johnson administration, negotiated with the major steel pro-
ducers of Japan and the European Community (who together
‘accounted for 80 percent of total U.S. steel imports) three-
year Voluntary Restraint Agreements on steel exports to the
U.S. The agreements were in the form of letters from the major
Western European steel producing nations and Japan (Japanese
Iron and Steel Federation) promising to restrict their exports
of steel to the U.S. These agreements, which took effect on
January 1, 1969, provided for specific tonnage limits on ship-
ments to the U.S., allowing for a five percent annual growth
and a commitment to maintain generally the product mix and
geographic distribution of shipments.
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One of the objectives in negotiating the arrangements was
to provide the dowestic steel industry with an interim in which
to moderﬁize its facilities so as to improve. its competitiveness
with foreign producers and thus avoid an inordinate U.S. depend-
ence on foreign steel. According to the American Iron and Steel
Institute, the steel industry has been spending over §$1 billion
aAyear sincé 1967 for modernization and expansion; and over the
past 10 years, expenditures have totaled $18.1 billion. Capital
expenditures for the ‘U.S. steel industry were below the 1968
level throughout the 6-year period of voluntary restraints;
however, capital expenditures for the other major countriés"
were increasing.

An unusual facet of the voluntary restraints is that they
restricted the tonnage rather than the value of steel imports.
The VRA induced importers to concentrate on higher value types
of steel to maintain foreign exchange earnings while adhering
to the quantity limitations. Consequently, the composition of
U.S. steel 1mports shifted to 1nc1ude an increasing proportion
of high-value products, such as hlgh—quallty and coated sheets
and stainless and other specialty steels. Additionally, the
door was left ajar for other producing nations to increase
their exports to us despite the existence of the quotas. Ship-
ments from non-gquota countries increased to 4.2 million net
tons in 1971--50 percent more than the anticipated quantity
of 2.8 million net tons. Table 2.27 shows how the voluntary
limits compared with actual shipments from 1969 through 1974.

' -74-

&

=

&



TABLE 2.27

Capital Expenditures of Steel Industries in
. Selected Major Steel Producing Countries
(Millions of United States dollars a/)

United European United

States b/ Community ¢/ Kingdom Canada Japan
1965 1,823 932 139 141 510
1966 1,953 848 117 187 540
1967 2,146 730 136 114 843
1968 2,307 802 119 61 1,167
1969 2,047 1,005 102 ... . 95 1,494
1970 1,736 1,615 191 193 1,889
1971 1,425 2,310 414 236 2,607
1972 1,174 2,810 411 209 2,443
1973 1,400 3,033 401 215 2,039

1974 2,104 2,850E 400E 300E 2,700E
E = Estimated. S

a/ At official exchange rates.
§/ Includes non-steel producing activities of steel companies.
¢/ The original six nations. ‘

Source: American Iron and Steel Institute, Steel Industry
Economics and Federal Income Tax Policy, June 1975,
p. 52.
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TABLE 2.28

Comparison of U.S. Imports of Steel Mill Products
with Voluntary Restraint Agreement Ceilings

Actual Imports Imports Relative

R
Gy -
B LA PRI LA

(thousand net tons) to VRA Ceilings
(percentage)
European Other European
Year Japan Community Nations Total Japan Community
1969 6,253 5,199 2,582 14,034 109 90
1970 5,935 4,573 2,856 13,364 98 72 &
1971 6,908 7,174 4,242 18,324 109 113 5
1972 a/ 6,440 7,779 3,462 17,681 99 97
1973 5,637 6,510 3,003 15,150 85 80
1974 6,159 6,424 - 3,387 15,970 90 77

a/ Data for the European Community include the United- - &
~ Kingdom beginning with 1972, the year in which the producers
of the UK joined the VRA.

Source: U.S. Department of Commerce, Bureau of Resources
and Trade Assistance, Office of Import Programs.



Steel imports decreased from 18 million net tons in 1968
to 14 million net tons in 1969 and 13.4 million net tons in
1970. Duriné 1971, the arrangements‘played a minor role in
relation to supply and demand in the marketplace: Further,
in December 1971, the United States devalued the dollar and the
~corresponding appreciation of foreign currencies’ increased the
price of imported steel, thereby tending to ease competitive
pressure from imports. The Voldntary Resiraint Agreements were
extended in revised form for another 3 years, running through
1974. They provided for firm commitments regarding the ship-
ment of different products, lowered the 5 percent annual growth.
factor to 2.5 percent a year, and added the United Kingdom as a
participant. The.quotas were modified to place specific tonnage
limitations on specialty (stainless, tool, and alloy) steels
and to bring about firmer commitments with regard to product
mix and geographic limitations.

In spite of the VRA,.steel imports reached a peak of 18.5
million net tons in 1971. "steel exports to the United States
during 1972 and 1973 were less than the quotas; Government,
domestic, and foreign industry representatives believe dollar
devaluations and the high demand for steel in Europe, Japan,
and other countries--not the voluntary restraint agreements--
limited foreign exports to the United States" [10, p. 18].

- Except for cyclical variations, the imports of steel were fairly
stable after the VRA's went into effect. It .is guite possible
that they were successful in holding down imports. Insofar as
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Japan is concerned, the VRA does appear to hévé had a sign-
ificant effgct in shifting exports to other markets. 1In the(
case of Europe, rising demand appears to have exerted a
decisive influence. As a result of the worldwide boom for
steel in 1974, combined with the revaluation of the dollar,
the VRA's were not extended.

Experimental Negotiating Agreement

A typical pattern during a labor cofftract year would be a -

sharp rise in shipments as consumers try to protect themselves -

by building up inventories in-anticipation of possible strikes

‘and a sharp fall when an agreement is made. Initially, imports

were stimulated by strike hedge buying in 1959 and before the
expiration of each union contract throughout the sixties.
pDomestic consumers of steel ordered heavily from foreign
sources to assure themselves adequate supplies as abprotection
against the possibility of a long strike [28, p. 152]. 1In
March 1973, the top 10 steel companies worked out with the
United Steelworkers of America the Experimental Negotiating
Agreement (ENA). Thé ENA established a new procedure for con-
tract negotiations by replacing the general strike'threat with
voluntary final and binding arbitration. "Both parties felt
that because of the increasing threat of foreign imports and
the long layoffs that became associated with stockpiling in

" advance of a possible strike, it made sense to enter into
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this new approach in collective bargaining." 29/ Fluctuations
in the rate of output are relevant to cost for the firm since
a steady raté of broduction is generaily cheaper than a fluc-
tuating rate. The Experimental Negotiating Agreeﬁent was
renewed for the 1980 wage negotiations, so that there is now
‘no apparent threat of an industrywide steel strike before
1983. 30/

During periods of low world demand, maay -foreign producers
will attempt to penetrate the U.S. market with lower priced
products. Foreign producers are gquick to redirect these
supplies in periods of higher demand abroad. 31/ 1In a period. -.
such as 1973-74 when the market was tight, imports were less
than in 1972 and were priced far above the domestic price.
Du;ing periods of tight supply, domestic steel producers
allocate their production to customers on the basis of their
previous purchases. In such periods, steel users have been
unable to obtain all the steel they desired unless willing to
pay substantially higher prices. Delivery times for most steel
producers were slower than normal. Those users who relied
heavily on imported steel, were not able to increase their

purchases from domestic suppliers. Many of these buyers may

29/ "The New Economics of World Steel Making," Business Week,
August 3, 1974.

30/ "1977 Steel Settlement," Steel Labor, May 1977, p. 18.

31/ "Steelmakers Fret Over Imports Again," Business Week,
Dec. 14, 1974.
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have concluded éince then that they cannot afford to become
too reliant on foreign supplies, and that their long-term
interests are closely tied to those of their domestic steel
suppliers. By 1976, foreign producers were offering sub-
stantial discounts in order to capture customers from domestic
producers.

Specialty Steel

It is plausible that the specialty steel industry was
aaversely affected by fhe Voluntary Restraint Agreements and
their subsequent'changes which distorted imbort levels of stain-
less steel and alloy tool steel. Mandatory quotas on speciait§'
steel imports were sought by the specialty steel producers and
steelworkers. A coﬁplaint was filed under provisions put into
the Trade Act of 1974 32/ which require the Government to act
against imports if it can be shown that they are a "substantial
cause of serious injury" to a domestic‘industry. Most of the
specialty steel comes from Japan, Sweden, Canada,‘?}ance, Great

“Britian, Austria, and West Germany. The U.S. International
Trade Commission, on January 17, 1976, proposed a limit of
146,000 net tons a year on imports of stainless and alloy
tool steel. President Ford delayed imposing restrictions on
specialty steel imports until June 14, 1976, while the U.S.
Government attempted to negotiate volunatry cutbacks with

foreign governments. Only Japan agreed to a program of

|
32/ 19 USCA 2551 et seq.
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voluntary restraint within the 90 days alloted for negotiation.
The Common Market and Sweden rejected the porposed "orderly
marketing"” arrangements and President Ford imposed import

-~

guotas for a 3-year period. 33/

33/ "wWhy Specialty Steel Won Its Case for Quotas,"™ Iron Age,
July 19, 1976, p. 21.
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TABLE 2.29

Imports of Specialty Steel: 1964-75

(Net tons)

s -— " S - - - .~ - —— -

Stainless steel and

7

Year Stainless steel Alloy tool steel alloy tool steel
1964 44,145 8,295 B 52,440
1965 61,940 12,634 ; 74,574
1966 85,875 17,234 103,109
1967 99,641 16,966 116,607
1968 138,113 13,453 151,566
1969 125,923 14,723 140,646
1970 137,488 17,356 154,844
1971 157,325 12,601 169,926
1972 126,163 14,695 140,858
1973 113,026 21,313 134,339
1974 149,828 25,048 174,876
1975 129,485 24,244 153,729

Source:

U.S. Department of Commerce, Bureau of Resources
and Trade Assistance, Office of Import Frograms.
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APPENDIX 2

The Degree of Vertical .Integration

Another important aspect of the industry is the dégree of
vertical integration. The best illustration of vertical inte-
gration by steel companies is the backward integration into
iron o;e. Most of the major steelmakers. in the United States
own or control domestic iron ore mines and have substantial
international iron mine investments, ptisei;élly in Canada, that
provide them with most of their ore requirements. Thelprincipél
iron ore and taconite mines for the eight largest steel compa-
nies were determined in an attempt to discover to what extené |
the steel companies are self-sufficient in iron ore. The produc-
tion of mining companies which are multiply owned by several
steel companies was allocated to the owner companies according
to their ownership of shares. Only active mining operations
engaged in production in 1974 were included in our inquiry. 1/
Table 2A.1 shows the ownership pattern by summarizing the
proportionate interests of the various steel companies in
iron ore and taconite.

A crude measure of the degree of vertical integration was

estimated as follows. First, it was assumed that 1.35 tons of

iron ore was required to make a ton of steel. Multiplying this

1/ United States Steel Corporation's Orinoco Mining Co. and
Bethlehem Steel's Iron Mines Co. of Venezuela, which were ex-
propriated by Venezuela, were included for 1974.
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figure by each company's 1974 raw steel production yielded

estimates of its raw iron ore requirements. Each company's

estimated proGuction of iron ore was divided by its estimated -

iron ore requirement to calculate an iron ore self-sufficiency

ratio. These are given in table 2A.2 for the eight largest

U.S. Steel companies.. The table shows that the top eight

steel companies mine part of their iron ore requirements but

only U.S. Steel Corporation mines more than it consumes. As a

matter of fact, 32 percent of its iron ore was sold in 1974, 2/

The United States Steel Corporation is not involved in any

iron ore venture with any other domestic company. Only in

cases such as Brazil, where the government insists on majority

domestic ownership in ventures, does United States Steel

Corporation have a joint interest in an iron ore operation.

Other steel firms purchase ore from non-integrated mines and

from foreign sources.

Most of the large coal producers are subsidiaries or

~affiliates of large o0il, metal, utility, and steel corpora-

tions. The major coal companies that are subsidiaries of steel

companies are shown in table 2A.3.

The large steel firms tend to be integrated vertically into

iron ore or coal or both. The partially or non-integrated firms

in the industry are in a considerably weaker position with

‘respect to raw material supplies.

2/ United States Stee
Commission Form 10-K,

i*

i

i

Corporation, Securities and Exchange
974, p. 2.
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TABLE 2A.1
Company Ownership of Iron Ore & Taconite Projects: 1974

United States Steel Corp.

Total

shipment Ownership
Name of operation Location (long tons) (percent)
Amazonia Mineraco, S.A. Brazil ——— 49.0
Quebec Cartier Mining Co. Port Cartier, Quebec 8,500,516 100.0
Orinoco Minning Co. Venezuela 21,943,732 a/
Western Ore Operations: vow e
Atlantic City Lander, Wyoming 1,666,942 100.0
Desert Mount » Ceder City, Utah 423,630 100.0
Total Western Ore Operations: 2,090,572
 Minnesota Ore Operations:
Minntac Mt. Iron, Minn. 12,395,065 100.0
Sherman _ Chisholm, Minn. 2,949,781 100.0
Rouchleau Virginia, Minn. 2,451,596 100.0
Stephens Aurora, Minn. 1,842,787 100.0
Plummer Coleraine, Minn. 1,938,350 100.0
Total Minnesota Ore Operations: 21,577,579
Grand Total 54,112,399

a/ Nationalized by the Government of Venezuela, December 31, 1974.

-85-



TABLE 2A.1 (Continued)
Company Ownership of Iron & Taconite Projects: 1974

Total
Name of shipments Ownership
operation . Location . (long tons) (percent)
Bethlehem Steel Corp.

Erie Mining Co. Hoyt Lakes, Minn. 11,014,701 45.0
Bethlehem Mines Corp.

Grace Mine . Morgantown, Pa. 1,169,205 100.0

Cornwall Cornwall, Pa. a/ 100.0
Meramec Mining Co. Sullivan, Mo. 1,187,690 50.0
Pioneer Pellet Plant Ishpeming, Mich. 1,482,185 20.0
Marmoraton Mining Co. Mormora, Ontario 515,635 100.0
Iron Ore Co. of Canada:

Carol Lake Labrador City, Nf147 12,015,326

Knob Lake Knob Lake, Quebec 8,453,062

Total - Iron Ore Company of Canada 20,468,388
Negaunee Mine Co. Negaunee, Mich. . 38,133 20.0
Somifer ‘ Gabon b/ 20.0
LAMCO Joint Venture Burhanan, Liberia 12,774,031 25.0
Iron Mines Co. of

Venezuela Venezuela 4,151,296 100.0 ¢/

Grand Total ‘ 52,795,264

a/ Mining terminated in 1973. Present activities are limited to
operation of a pellet plant using concentrates from outside
sources.

b/ Exploration only - no production.

€/ Nationalized by the Government of Venezuela, December 31, 1974.

National Steel Corp.

National Steel Pellet

Plant Keewatin, Minn. 2,527,550 85.0
Pilot Knob Pellet Co. Ironton, Mo. 683,242 50.0
Moose Mountain Capreol, Ont. 686,362 100.0
Mesaba-Cliffs Minning Co. Coleraine City, Minn. 1,037,931 14.0
Iron Ore Co. of Canada:

Carol Lake Labrador City, Nfld. 12,015,326

Knob Lake Knob City, Quebec 8,453,062

Total - Iron Ore Company of Canada 20,468,388
Lauretta Manganiferous ,

Mines wolford Twp., Minn,. 111,459 60.0
Hanna Ore Mining Co. Hibbing, Minn. - 983,384 85.0

Grand Total f 26,498,316

i
+
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TABLE 2A.1 (Continued)
Company Ownership of Iron Ore & Taconite Projects: 197

Inland Steel Company

Total ‘
shipments Ownership
Name of operation Location (long tons) a/ (percent)
Butler Taconite Project Nashwauk, Minn. 1,284,189 38.0
Empire Mine Palmer, Mich. 1,520,738 40.0
Jackson County Iron Black River Falls,
Wisc. 899,253 100.0
Caland Ore Co., Ltd. Atikokan, Ont. 2,163,921 b/ 100.0
Wabush Mines " Labrador and Quebecy: - - ]
Canada 525,982 10.2
Sherwood Mine Iron River, Mich. 479,235 100.0
Minorca Reserve Virginia, Minn. c/ 100.0
Grand Total : 6,873,318

a/ Where Inland's ownership is less than 100 percent, the amount
shown is shipments to Inland only.

b/ Includes 199,384 long tons shipped to another mining company.

g/ Not in production during 1974.

Youngstown Sheet & Tube

Erie Mining Co. Hoyt Lakes, Minn. 11,014,701 35.0

Iron Ore Co. of
Canada: A 7.7
Carol Lake Labrador City, Nfld. 12,015,326
Knob Lake Knob Lake, Quebec 8,453,062
Total Iron Ore Company of Canada 20,468,388
Wabush Mines , A ' Wabush, Lab-Que. 5,445,474 | 15.6
Grand Total 36,928,563
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-Company Ownership

TABLE 2A.1 (Continued)

of Iron Ore & Taconite Projects:

Name of operation

Pioneer Pellet Plant
Reserve Mining Co.
Iron Ore Co. of Canada:
Carol Lake
Knob Lake

Total Iron Ore Company of
Negaunee Mine Co.

Liberia Mining Co.
National Iron Ore Co.

Grand Total

Republic Steel Corp.

Location

Ishpeming, Minn.
Silver Bay, Minn.

Labrador City, Nfld.
Knob Lake, Quebec

Canada

Negaunee, Mich.
Liberia

Liberia

Total
shipments

(long tons)-

1,482,185
10,399,000

12,015,326
8,453,062

20,468,388

38,133
2,076,000

34,463,706

Jones & Laughlin Steel Corp.

Marquette Iron Mining Co.
Tilden Mining Co.

Hilton Mines
Mesabe~-Cliffs Mining Co.
Northwest Ore Division
New York Ore Division

Grand Total

Reserve Mining Co.

Iron Ore Co. of Canada:
Carol Lake
Knob Lake

Total Iron Ore Company o

Grand Total

Note:

venture details see:

Ishpeming, Mich.
Ishpeming, Mich.
Shawville, Quebec
Minnesota
Minnesota

New York

Armco Steel Corp.

3,593,260
41,801
931,579
1,049,547
4,187,857
852,330

Silver Bay, Minn.

Labrador City, Nfld.
Knob Lake, Quebec

f Canada

10,399,000

12,015,326
8,453,062

30,867,388

and Engineering and Mining Journal, November 1974.
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Ownership

(percent)

32.3
50.0
6.1

46.5
27.0
25.0
32.0
100.0
100.0

50.0
5.9

For a list of operations in North America along with joint
Skillings Mining Review, June 14, 1975;
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Chapter 3

INTERNATIONAL COST MOVEMENTS
: IN STEELMAKING

I. INTRODUCTION

Changes in relative steel production costs among countries
may have a strong influence on steel trade flows. Given any
initial market s1tuat10n, relative cost reductions by one
country should allow it: to expand into areas formerly controlled
by the countries whose relative costs h;;e increased.

This chapter examiﬁes the cost of steelmaking in the Unitéd
States over the past 20 years relative to the costs in Japan and
in the European Community. For reasons of data availability,
different methodologieslhave been used for the Japanese and the
EC comparisons. 1In the case of Japan, costs are compared with
fhose of the United States on a factor by factor basis for a
number of key input factdrs. In the case of the EC, price and
profit data are used to compare European production costs with
those of the United States for three particular steel products.
The methodology used for Japan allows a much more intensive
study of costs, including identification of the source of rela-
tive cost changes. The methodology used for the EC is not with-
out adavantages, howevér. It allows a more extensive coverage
of aggregate costs and allows inferenceé about individual prod-
ucts. Both methods allow us to examine the correlation between
'relative cost changes and the trade position of the United States

'steel industry. |

H
{
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A number of studies have estimated steelmaking costs for
the United States, Japan, or the EC. Some of these studies
have done infercduntry cost comparisohs but, with few excep-
tions, they have covered only one or a few years: Although
they collectively cover many years, their methodologies are
so incompatible as to prevent conclusions from them about long-
term trends in relative costs.

The only recent study discovered which presents comparative
cost estimates over a long period of time was prepared by Pifer,
Marshall, and Merrill (PMM) for the American Iron and Steel Insti-—
tute [27]. The PMM study includes an ll-year time series of com~
parative costs between the United States and Japan for the same
items studied here_[27, pp. 29, 33].

Unfortunately, PMM did not construct independent cost
estimates for basic input items. PMM have informed the authors
that they relied on preliminary estimates made by the FTC staff
for this report. The FTC document which PMM used was in draft
form and contained errors and omissions. These shortcomings are
reflected in the figures reported by PMM and explain most of the

differences between their figures and those appearing in this

chapter.

II. THE UNITED STATES AND JAPAN

-Methodology

The method employed to examine steelmaking costs in this
section is quite simple in concept. Data were collected for
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the United States and Japan on the guantity and average price

of selected inputs used in the manufacture of steel during each
of the yeafs 1956 through 1976. Weighting each guantity by éhe
appropriate price gives the total cost for eacﬁ input in each
year., Dividing each cost by the steel output in the respective
year yields the cost of the input per unit of output. The unit
costs for individual inputs are summed acfoss inputs to give the
cost of all the selected inputs per unigt, of output. The move-.
ments over time of these summed costs are used to gauge changes
in relative costs between the two countries.

Changes in relative costs can be traced to the individual-

'inputs or groups of inputs causing them, and the extent to which

shifts were due to changes in the quantity employed or changes
in the .price of ﬁhe input can be determined.

The inputs selected for examination are iron ore, scrap
iron and steel, labor, and a number of energy inputs—-éoking

coal, other coal, fuel o0il, natural gas, and electric power.

~These inputs accounted for over 70 percent of variable steel-

making costs in the United States in recent yeafs:and over 60
percent of total costs. They are believed to ﬁave been the
inputs m§st important‘in causing relative cost changes among
countries. Among the excluded inputs are fluxes, alloys,

oxygen, water, and other purchased materials. Taxes and the

~cost of transporting finished products to market were also

3
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excluded from consideration. 1/ Capital costs, which are not
directly comparable to variable costs, were also excluded.
Although it wbuld>have been preferable to include all va;iable
inputs and cost factors, the necessary price and éuantity data
were not available. Underlying the use of the unit cost
figures calculated is an implicit assumption that the relative
cost between the United States and Japan of excluded inputs has
not shifted significantly over time. R

Even for the selected variables, price and quantity data
which are exactly comparable for the two countries do not exist
for some inputs. Attempts were made to adjust the data in some _ .
instances to make it more comparable but the possibility of error
was not eliminated. There are a few basic comparability problems
which will be discﬁssed prior to dealing with individual vari-
ables.

First, comparability of input gquantities suffers because
of differences among countries in the definition of the steel
industry. Particularly troublesome are differences in the
degree of vertical integration. For example, in the United
States, finishing the edges of steel plate is usually done at
the steel mill; and, for data collection purposes, the labor
and energy inputs reguired are considered to be employed in

the steel industry. Industry sources have said that in Japan

1/ Appendix 3B discusses recent transportation costs for
finished products moving between Japan and the United States.
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steel plates are more often finished by the service centers or
by the users. 1If this is true, the labor and energy used are
not counted'as éteel industry inputé in Japan. |

A second general problem arises due to thé‘difficulty of
defining 'tﬁe price"” of an input. Even in specifying the
ideal, one must choose between data which reflect the marginal
cost of inputs and those which reflect the average cost. Since
many inputs are purchased under long-tepm.contraqt in the steel
indusgry, there may be significant differences between the aver-
age cost and the marginal cost; and it is not clear which would
be preferable. Marginal conditions, as reflected by spot market
prices, may give an accurate indication of opportunity costs
and an immediate signal of changed market conditions not provided
by average prices; If average prices include a large contract
component, for example they will probably understate opportunity
cost during a period of tising input prices. On the other hahd,
current market prices may be overly responsive to transient
changes 2/ and give a poof indication of fundamental conditions.

Real world data present additional problems. In few cases
do we have the choice between average and marginal indicators;
often there is only obe data source available. Average,

delivered input costs were available for many inputs for Japan;

2/ This is especially true when a market is very thin due to
heavy vertical,integrarion into the supply of the input.
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but for the U.S., the available data were generally market
prices for some characteristic market or the average transfer
value of a pértichlar commodity. Since U.S. companies are
heavily integrated into the production of iron oré and coal,
many transfers of these commodities are intracompany; and it
is unclear whether published information based on these trans-
fer values reflects average or marginal cost.

Perhaps a more serious obstacle to precise cost compara-
bility between the U.S. and Japan involves output data rather
than input data. Steel is not a homogeneous proouct. There
arevhundreds of steel products which vary in many dimensions-- ..
the type of steel used, carbon, stainless, etc.; the shape of
the product, plate, wire, pipe, etc.; the dimensions of the
product, thick, thin, light, heavy, etc.; and most difficult to
measure, the quality of the product which involves such factors
as the finish, productioh tolerances, and even promptness and
reliability of delivery. The input requirements vary with the
product and unless two countries produce the same product mix,
cost comparisons lose their meaning. Failure to adjust for
product mix can result in misleading conclusions concerning
cost competitiveness. As a simple example, if country A pro-
duced only steel strip and country B produced only sheet, it
would be inappropriate to conclude that A and B were cost com-
-petitive in labor simply because each had an average labor cost
of $90 per ton of output. Since strip production is very labor
intensivé compared to sheet production, country A could be
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presumed to have a clear labor cost advantage. Country A
could undoubt dbly produce sheet for less than $90 per ton
labor cost, and it would undoubtably cost country B more than\
$90 per ton for labor to produce strip. |

Complicating the theoretical problems of adjusting for
product mix is the fact that in available data sources product
classifications are limited and differ among countries, making
compar isons of output mixes Gifficult. Por '‘example, while the
U.S. industry classifies stainless and alloy steel as "specialty
steels," the Japanese include under that term certain types
of carbon steel products. |

The Qariable input affected most by the product mix is
labor. The Bureau of Labor Statistics series upon which the
labor usages in this report are based do include some correc-
_tions for differences in product type and shape [43, pp. 20-25]},
_but these corrections aré far from complete and assume no dif-
ferences in product quality.

Two types of distortions in comparative costs due to data
problems can be distinguished. One is distortions which make
the two countries' relative costs at any point in time mislead-
ing; the other is distortions which make changes in the relative
costs over timé misleading. An example is distortions which
might arise due to an excluded input. Using oxygen as an
- example, assume that both countries use the same amount of
oxygen but that one cqﬁntry's industry purchased its oxygen

I
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and the other produced its oxygen. Using this study's measure-
ment method, the purchaser's steelmaking costs would appear to
be lower eveﬁ ianctual costs for the two countries were the
same. Outlays for oxygen by the purchasers would not be countéd
while the producer's cost series for electricity and labor |
would reflect the cost of inputs to produce oxygen. This would
give a misleading indication of relative costs at any point in
time, but the trend of relative costs over- time might still be
accurate if oxygen costs remained a constant proportion of total
costs. If oxygen processes became an increasingly important
part of steelmaking, however, there would be a misleading indi-.
cation of an increasing relative cost trend in the oxygen
producing country even if both countries increased their
expenditures for oxygen at the same rate,

Little imagination is needed to identify the likelihood
of numerous possible distortions in this study's relative cost
measures both at points in time and as indicators of trends
over time. The authors believe they have used the best avail-
able data, however, and must rest the validity of their results
on the assumption that most distortions are insignificant and
that even significant distortions are offset by others to yield
an insignificant net effect. They 8o believe that the trends
in the relative costs computed are generally correct in direc-

tion and approximate the magnitude of the actual changes.
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Data Description

Labor. The labor quantity and price series for poth
the U.S. ané Japan are an amalgamation of series constructed
by the Bureau of;gabor Statistics covering various periods of
time. 3/ As pointed out above, the BLS makes some limited
corrections in its series to reflect product mix differentials
and the series developed here reflects thesgwcorrections.

Iron Ore. For the United States, the source of the iron
ore quantity series was the total iron ore consumption reported
by the American Iron and Steel Institute (AI$I) [1]. The price’
of iron ore used for the United States was a weighted average
of pfices computed for dqmestic and imported ore. For domestic
ore, the price used was "the average value at the mine of
usable iron ore” mined in the U.S. reported by the Department
of the Interior, Bureau of Mines [42]. To the value of ore at
the mine was added an estimated cost of transportation to the

steel mill. The estimate was based on transportation rates

published periodically in Skilling's Mining Review. The esti-

mated time series of transportation costs is shown in appendix
3A. For imported ore, the quantity and value were obtained
from the Department of the Interior [42]. Since the values

given are f.o.b. the exporting country, a transportation cost

3/ Along with unpublished BLS Gata covering the period 1964 to
T974, data were used from Jackman [9] and Mark [23]. The data
from Mark incorporated changes supplied to us by the Bureau of
Labor Statistics through May 1977. The 1976 figures are pro-
jections based on data! in (1), [11], and [12].
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was added, estimated on the basis of data obtained from major

U.S. steelmakers through compulsory guestionnaires.

For Jaéan, the gqguantity of iron-ore used was the sum of
annual "imported" and "home iron ore consumption\in the iron
and steel industry” reported by Japan Iron and Steel Federation
- (JISF) [12). The price of iron ore used for Japan was the
annual average c.i.f. price of imported iron ore from the JISF
[15]. ' e

Scrap. Only scrap purchased from outside the steel mills
(as opposed to that generated internally) was considered in
calculating the cost of scrap. 4/ If internally generated
scrap had been included, there would be double counting since
the cost of materials, energy, and labor used to produce that
scrap are included in other cost series.

For the U.S., the quantity of scrap purchased was computed
from data reported by the AISI [l] simply by subtracting the
quantity of scrap "produced" from that "consumed."™ The price
used for U.S. scrap was the annual average, composite price
of #1 heavy melting scrap at Chicago, Philadelphia, and
Pittsburgh from Iron Age.

For Japan, the quantity of scrap purchased was obtained
from the JISF [12] and [13]). Separate figures were available

for the quantity imported and the quantity purchased in Japan.

4/ Data on the total consumption of scrap are shown in
appendix 3A.
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The price used for domestically purchased scrap was the
domestic "market" price and for imported scrap the "average"
cost of imports, c.i.f., both as reported by the JISF [15].

Coking Coal. The guantity of coking coal consumed by the

U.S. steel industry was obtained from the AISI [l]. The price
used was annual “average cost of coking coal at merchant coke
ovené' from Department of the Interior data ([42]. This value
included the cost of transportation to the.ovens.

Coking coal consumption by the Japanese steel industry
was obtained from the JISF [12]. The price used for Japan
was the average cost of imports, c.i.f., from the JISF [15]. - *

Non-Coking Coal. For the U.S. industry, the guantity of

non-coking coal was obtained from the AISI'[l] by subtracting
"coal consumed in production of coke™ from "total"™ coal con-
sumption. The price for non-coking coal was estimated, using
data from the Department of the Interior [42]. The average
f.o.b. mine value in the U.S., reported in [42] for bituminous
_.and lignite coal, was adjusted downward by taking into account
‘ the quantity and value of that coal which was sold as coking
coal. To arrive at a delivered price, the authors added to the
adjusted f.o.b. value the average railroad freight charge for
shipments of coking coal to merchant ovens, which also appears
in (42].

For Japan, gquantity data for non-coking coal were available
from the JISF [12] only through 1970. By that year, non-coking
coal consumption had décreased to an insignificant cost component
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in the Japanese steel industry. Consumption was assumed to
be zero in subsequent years. No price data for non-coking
coal were available for Japan. It was assumed for this study
that the Japanese price bore the same relation to the U.S.
price that Japanese coking coal price bore to the U.S. coking
coal price.

~Fuel 0il. The quantity used to represent steel industry
fuel 0il consumption for the U.S. was that reported by the AISI
[1]. The price used was the arithmetic.gaé?ége of the annual
Chicago and Pittsburgh "refinery" and "terminal” prices of $6

fuel o0il reported in Platt's 0il Price Handbook [28].

For Japan, the steel industry consumption of heavy fuel -
0il was taken from the JISF [12]. The price used was the
annual average cost of "grade C heavy o0il" imported to Japan,
as reported also by the JISF [15].

Electric Power. As with the scrap, only purchased

electric power was counted as a cost factor. §/ If electric
power generated by the steel mill were included, there woulgd
be double counting since the cost of energy and labor used to

generate electricity internally are included in other series. 6/

5/ Data on the total consumption of electric power are
shown in appendix 3A.

6/ As an illustration of the complex substitution of
Tnputs which can occur, note the following. Blast furnace
gas can be used to generate electricity internally--thus
reducing the cost of purchased electricity, or it can be
used to preheat blast furnace air--thus reducing the need
for coking coal or fuel o0il fed to the blast furnace. To
some extent, therefore, purchased electricity can be sub-
stituted for coking coal.
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The quantity of electric power purchased by the U.S.
steel 1ndu>try was obtained from the AISI [1l]. The price
series used for U.S. electric power purchases was constructed
in the following manner. For the years 1971 through 1976, the
Rureau of Labor Statistics [44] has presented regional price
series for industrial electric power. The price for the East
North Central region for each of the six available years was
used. For earlier years, the 1971 East.North Central price was:
carried back in time using the BLS price index for residential-
electric power. Electric power rates vary even awong industrial
users, depending upon the users' requirements and supplier,
but no data were available specifically for steel producers.

For Japan, the total electric power consumption by the
steel industry was taken from the JISF [12}. The percent pur-~
chased for each of the years 1970-76 was obtained from the
Steel Newspaper Corporation [32) 1/ and for the years 195%-63,
from the JISF [14]. The remaining years were estimated by
interpolation and projection of the available figures. The
prices used were the "national average" "steel industry electric

fees"™ shown in Tekko Nenkan for 1964-76 and from Tekko Sangyo

Kihon Tokei for 1959-63. The price in 1956-58 was assumed to

be at the 1959 level.

Natural Gas. 'Steel industry consumption of natural gas

-in the U.S. was obtained from the AISI [l]. The price series

1/ Does not include co#peratively produced power.
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used for natural gas was the average value of natural gas sold
- to industrial consumers in the East North Central region.
These data Qere éomputed from bepartment of the Interio; data
in [42]). 8/ Even more so than in the case of eléctric power,
natural gas rates vary among industrial users, depending upon
- the timing and nature of their contracts as well as their
specific locations. No data specific to the steel industry
were available, however. ow e e |

There were no data discovered indicating usage of natural
gas by the Japanese steel industry and no usage was assumed. S/

Steel Qutput. Total input quantities and steelmaking

costs, with the exception of those for labor, were normalized
using the annual physical guantity of output for each country.
For the U.S., steel output was obtained by adding changes in
inventories to net shipments of steel products. Net shipments
of steel products were obtained from AISI [l). Changes in
mill inventories for the years 1962-76 were obtained from U.S.
Department of Commerce [35). 1Inventory changes for the years
prior to 1962 were estimated based on raw steel production.
Japanese production of ordinary and special steel products was
obtained from JISF [15]. The output figures used in our com-

putations are presented in appendix 3A. Labor costs, as

8/ Due to the unavailability of information from this source
for 1976, a 15 percent price increase was assumed.

9/ It is known that natural gas constituted only 6.8 percent
of Japanese energy supply in 1973 as contrasted to 30.6 per-
cent in the United States [10, p. 12].
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mentioned above, were normalized by the BLS, using physical

output quantities with some adjustment for product mix. -

Results

Introduction. 1In discussing the results the following

terminology will be employed. o

Price of input: the price of the input
as defined in the section above describing
the data used.

Unit purchases of the input:...the purchased
quantity of the input (as decribed above

in the discussion of the data) per metric
ton of steel product output.

%

Unit cost for the input: the price of the
input times the unit purchases of the
input. In other words, the average cost of
the input to the country's steel industry
per metric ton of steel product output.

Figures 3.1, 3.2, and 3.3 show, for each of the past
21 years, the U.S. unit costs, unit purchases, and prices of
the inputs studied relative to Japan's costs, purchases, and
prices. Tables 3.1, 3.2, and 3.3 provide supporting numerical

.-data. Figure 3.4 shows, for the U.S. and Japan, cumulative
unit costs for all the inputs studied.

Labor. The primary difference between U.S. and Japanese
unit steelmaking costs is the unit cost for labor. The differ-
ence in unit labor cost, in turn, is due primarily to the labor
wage rate differential.

Between 1956 and 1961, the unit cost for labor in the U.S.
generally increased re}ative to that in Japan. Unit labor costs

|
in the U.S. increased as the price of labor increased and
1
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FIGURE 3.1--Relative Unit Cost for
Selected Inputs: U.S./Japan
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FIGURE 3. 2.--Relative Unit Purchases of
Selected Inputs: U.S./Japan
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FIGURE 3.3--Relative Prices for
Selected Inputs: U.S./Japan
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unit purchases failed to decrease correspondingly. In Japan,
the price of labor was increasing somewhat more rapidly than in
the U.S. buf labér productivity was increasing at roughly the
same rate, allowing the Japanese fairly constantaunit costs.,

From 1961 to 1966, unit labor cost in the U.S. declined
somewhat, but there was no clear trend in the relationship
between the U.S. and Japan. Decreasing unit purchases of labor
continued to keep Japan's unit cost for labor roughly constant
or declining slightly in the face of a labor price which
continued to rise faster than the price in the U.S.

From 1966 to 1970, the U.S. unit cost for labor again
rose relative to Japan's as the U.S. price rose and unit
purchases of labor stayed fairly constant.

From 1970 to 1974, the.U.S. relative cost for labor
declined to near the 1958 level. This reversal of trend
occurred because the Jaéanese labor price continued to
increase faster than the U.S. price, as it had since 1959; but
the yearly reduction in Japan's unit labor purchases, which
had been quite .large pribr to 1970, became smaller as Japanese
labor productivity approached that of the U.S.

In 1975, the U.S. relative labor cost increased as U.S.
unit purchases rose above the 1973 level and Japan's price of
labor failed to rise appreciably faster than that of the U.S.
There was a further increase in the U.S. relative unit cost in
1976 as the Japanese showed a remarkably small increase in the
price of labor.
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The upturn in 1975 may not have signaled the end of U.S.
improvement relative to Japan. It is possible that the upturn
was, to somé exﬁent, a cyclical phenbmenon. The decline in |
steel demand from 1974 to 1975 resulted in a nearly 21 percent
decrease in U.S. steel production. 1In 1976, production was
still less than 83 percent of the 1974 level. Although labor
is classified as a variable cost, major changes in plant work
forces are not made easily and unit labot cost tends to rise
as production is cut back. Japan also suffered a downturn in

production from 1974 to 1975; but it was somewhat milder--less

than 15 percent. In 1976, the Japanese produced over 91 per- .

cent of the 1974 level. In the future, if the Japanese are
unable to increase their labor productivity much beyond that
of the U.S., and if Japanese labor wage rates resume their
earlier tendency to increase more rapidly than those in the
U.S., improvements in relative unit labor costs could signifi-
cantly improve the U.S. competitive position.

Iron Ore. The U.S. steel industry's unit cost for iron
ore generally increased relative to Japan's over the entire
20-year period examined. This occurred despite increases in
Japan's unit purchases relative to those of the U.S. because
of overriding decreases in the relative price of iron ore to
Japan. Japan had a generally decreasing price from 1956
. through 1970; and even during the past few years when Japan's

price increased sharply, it generally increased less sharply

than for the U.S. The U.S. price of iron ore rose through most
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of the period. Japan's unit purchases of iron ore increased
relative to those of the U.S. due to generally decreasing unit
purchases in'the b.s. and generally ihcreasing unit purchases
in Japan. Japan's increase has probably been due\to both a
substitution toward iron ore from scrap and a shift toward
lower quality ore. It should be noted that U.S. iron ore
receives considerable upgrading at the mine site which is
incluaed in the price of the ore. vow o

Scrap. Between 1956 and 1961, the U.S. steel industry's
unit cost for scrap declined relative to that of Japan. This
was_due primarily to increased unit purchases by Japan. Over
the next 11 years, Japan's unit costs for scrap generally
declined relative to those of the U.S. as Japan's unit purchase
of scrap declined. U.S. unit purchases of scrap remained
relatively constant over both periods and there was no clear
trend in relative prices of scrap. In 1973, the relative unit
scrap cost for the U.S. deqlined sharply due to a relatively
sharp rise in the Japanese price. 1In 1974, however, further
decreases in Japan's unit purchases of scrap and an increase
in the U.S. relative price carried the U.S. relative unit cost
above the 1972 level. A further decline in Japanese unit pur-
chases carried the relative U.S. unit cost even higher in 1975.
In 1976, the U.S. relative unit cost declined somewhat in spite
‘0of a relatively large increase in the U.S. scrap price because
U.S. unit scrap purchases increased relatively less than those of
Japan.

-121-



Coking Coal. From 1956 through 1960, Japan's unit cost

for coking coal decreased relative to that of the U.S. due
primarily té improved trading agreeﬁents which brought -decreases
in Japan's price of coking coal. After 1960, the U.S. unit |
cost of coking coal decreased somewhat relative to Japan's

(as the U.S. industry cut its unit purchases) but there was no
cleaf trend, at least through 1971. 1In 1972, the relative unit
cost rose for the U.S. above the 1960 lev®l, and in 1973, it
rose further. Japan cut its unit purchases more sharply than
the U.S. and, at the same time, the U.S. price rose more rapidly
than that facing Japan. In 1974, relative unit costs for cokiﬁéb
coal improved for the U.S.; but in 1975, an increase in the

U.S. relative price caused the relative U.S. unit costs to
exceed the 1973 level. There was little change in 1976.

It might be noted here that during the 1970's the U.S.
steel industry's average acquisition cost for coking coal has
been considerably lower than the cost indicated in our series.
Major U.S. steel companies are heavily integrated into coal
production and acquire much of the coal which they purchase
under long-term contracts. The OPEC oil cartel engineered a
rapid rise in energy prices during the 1970's and this has been
reflected in the spot market price of coal (used in this study).
The average cost of producing coal in the steel industry's own
mines has increased at a much slower rate and long-term con-
tracts have remained in force at the price lévels of earlier
years. Industry sources indicate that in 1975 the average
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production cost for captive coal was probably 45 percent less
than the market price 10/ and existing long-term contract prices

were about 10 percent lower.

Fuel 0il. Between 1956 and 1961, there was no clear trend
in the relative unit cost for fuel o0il in the U.S. as compared
‘to Japan. Japan was hurt relative to the U.S. in 1957 by the
Suez crisis price rises, but, by 1961, its relative position
had improved slightly as compared to 1956« - -

Between 1961 and 1967, the U.S. unit cost generally
declined relative to Japan's as decreases in unit purchases in
the U.S. relative to those in Japan tended to more than compen- -
sate for decreases in Japan's fuel oil price.

Between 1967 and 1970, the U.S. position worsened relative
to Japan in spite of the fact that the U.S. was reducing unit.
purchases of fuel o0il more rapidly than Japan. This was because
the price of fuel o0il was declining in Japan as it rose in the
U.S. After 1970, the relative price trend for fuel o0il reversed,
with Japanese price increases outstripping those in the U.S
through 1975. This allowed the U.S. to maintain a constant or
slightly decreasing unit cost for fuel o0il relative to Japan
even though Japan was decreasing and the U.S. increasing unit
purchases. 1In 1976, the Japanese price for fuel o0il dropped
more rapidly than that of the U.S., causing the U.S. unit cost

"to rise along with it relative unit purchases.

10/ During the 1960's, the production cost for captive coal was
reportedly 10 percent above the market price.
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Electric Power. Between 1956 and 1959, the U.S. decreased

somewhat its unit cost for electric powef relative to Japan;

but from 1959 tﬁrough 1971, the treﬁd was clearly one .of
Japanese improvement relative to the U.S. The improvement in
Japan's position was primarily due to decreased relative pur-
cnases by Japan. The relative price trend was mixed over the
1959-71 period. The relative price for the U.S. fell through
1964, was steady until 1968, and rose agein until 1971. From
1971 through 1974, the U.S. relative price fell rapidly enough-
to offset its increasing relative purchases and the U.S. enjoyed
declining relative unit cost for electric power. The Japanese
position improved somewhat in 1975 as it continued reducing

unit purchases relative to the U.S. and its price increased by
less than that of the U.S. There was a slight decrease in U.S.
relative unit cost in 1976 due to a relatively small rise in the
U.S. price.

Other Energy. U.S. unit cost for non-coking coal has

been an extremely small part of total unit costs over the entire
period. It was a slightiy more important component of Japanese
costs in the 1950's but had been eliminated as a cost item by
the mid-1960's.

We have assumed natural gas usage only for the U.S.

Total Cost., For the costs we have studied, the dominant

trend from the beginning of the period through 1972 was an

increase in U.S. unit cost relative to that of Japan. There
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were periods in which this trend was quite weak--1968 through
1971 and 1962 through 1965. There were even years in which
the U.S. sigﬁifiéantly improved 1its ielative cost position as
compared to the previous year--i.e., 1957 and 1961. But the
trend of rising relative cost for the U.S. was clear. 1In 1973
“and 1974, there were sharp improvements in the relative cost
position of the U.S. The devaluation of the dollar relative
to the yen undoubtably contributed to this.reversal of trend.
These improvements returned the relationship between U.S. and
Japanese unit costs very close to that existing from 1962 through -
1965. In 1975 and 1976, the U.S. relative cost increased,
nearly eliminating the gains of the preceeding two years but
staying slightly below the 1972 level.

This historical pattern of relative steel cost is compared
to the pattern of Japanese steel import penetration after the
following discussion of relative steelmaking costs in Europe.

III. THE UNITED STATES AND THE EUROPEAN COMMUNITY

Methodology

In this section the relative steelmaking costs of the
United States and the original six members of the European
Community (EC) are examined. The cost of delivering three
steel products, cold rolled carbon sheet (CRS), hot rolled
carbon sheet (HRS) and wire rod (WR), to the United States
" were estimated. HRS and CRS were selected because they are

representative of flat rolled products generally produced by

-125-



major steel mills and because together they account for one-
third of net industry shipments. WR was chosen because it is
representative of the non-flat type product which minimills
are capable of producing. The basic methodology used was to
compute, for each product, the average revenue per ton realized
by United States and EC steel producers in their home areas,
and then to subtract from that a factor reflecting the average
rate of return on sales for each group ofi-producers. To the
value thus obtained for the EC, a figure was added to reflect
the cost of transporting steel to the United States, including
tariff,

One problem with this method of cost estimation is that
profit rates are not available on a product by product basis
and over all industry rate of return must be used. 11/
Estimates for some products in some years may not be meaningful
due to estimation errors-caused by this and ofher factors. As
with the United States/Japanese comparisons, however, the
figures should accurately reflect long-run trends.

Data Description

The fundamental set of data used for EC cost estimations

was the unit values, in U.S. dollars, on intra-European sales of
the selected carbon steel products. These data are a measure of

average revenue and were obtained from the Statistical Office of

- the European Community [31].

11/ Even some non-steel profits will be included to the
extent that the steel producers are diversified.
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Three series of unit values were available: export values,
intra-community trade, and sales of producers within their own
nations. Thé exéort series has the lowest unit values, while
sales within the producers' own nations has the Bighest. The
selected series on intra-European Community trade is most
reflective of the mean.

The average revenue data were adjusted by the factor:

[1 - the rate of return on sales]. The result is, by
accounting definition, average costs. The rate of return on
sales Gata were constructed from cata reported, for the years
1961-71, by the International Iron and Steel Institute [7].

For cold rolled sheet, data from [31l] were used, which
is translated as uncoated sheets less than three millimeters.
It is known, from data reported by the European Coal and Steel
Community [5], that only a small proportion of uncoated sheets
of less than three millimeters is hot rolled.

The calculated import duties are available for ihe years
1969-74 from the U.S. Census Bureau [35]. The European costs
were adjusted upward by the percentage of the tariff.

Since 1974, the Census Bureau [39] has been publishing
data from which unit values may be calculated on both a c.i.f.
and f.o.b. basis. The difference between the c.i.f. and f.o.b.

unit value, was used as the estimate of transportation costs.

"Transportation costs as a percentage of f.o.b. values were
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obtained and European costs were adjusted upward by this per-
centage for .all years in the study. . The result is an estimate
of European delivered costs to the U.S., including tariff.

At the time of this writing, the intra-Community unit value
Gata were unavailable for the years after 1973. F.o.b. unit
| value data on exports from West Germany into the U.S. on the
three product categories were obtained from the U.S. Bureau of
the Census [40]. The average differencewgég;een this study's
estimate and the Census f.o.b. unit values for the years 1968—75
was optained. That difference was added to the Census unit
values for the year 1974 to obtain the estimate for HRS and
CRS in that year. 12/

The U.S. average revenue is unit value data obtained

from [35]. The average costs were obtained by adjusting

the average revenue for the profit rate on revenue.

12/ No estimate for wire rods for 1974 is offered. This is

because the EC unit value data are unavailable for 1974 and

there are biases in the methodology employed to estimate the

costs of wire rods in 1974 which could not be corrected.

Specifically, U.S. Government price controls held down steel

prices in 1974. Unlike HRS and CRS, wire rods are commonly &3
made by minimills which employ scrap as the primary raw ’
material. Unlike other inputs, a cost passthrough of scrap

price increases was allowed by the Cost of Living Council.

Thus, according to the Census Bureau [35], wire rod prices

rose in relation to HRS and CRS which were more stringently

controlled (wire rod prices exceeded CRS prices in 1974). 3
Partly under the umbrella effect of domestic prices, imported

wire rods rose in price (relative to HRS and CRS) as well.

- The 1974 HRS and CRS cost estimates were adjusted by the average
difference between the unit values of imports and the cost

estimates for the years 1960-73; a similar adjustment for wire

rod would leave the wire rod cost estimate biased upward for

1974.
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Results

The United States and EC cost estimates for HRS, CRS, and
WR are presehted‘in tables 3.4, 3.5, and 3.6. Also shoyn is
the United States cost relative to that of the E& for each
year. These results are described in the conclusions.

IV. CONCLUSIONS

The cost estimates comparing the United States with Japan
and with the EC for hot and cold rolled sheet show similar
trends. Throughout the period from 1956 to 1968 or 1969, both
Japan and the EC were generally able to improve their cost
positions relative to the United States. During the years from.
1969 through 1971, Japan ceased to improve its cost position
relative to the United States and the EC's position deteriorated.
Both Japan and thé EC were able to cut their relative costs in
1972; but in 1973 and 1974, the United States cost position
.improved dramatically. In two years the Japanese lost all the
relative cost advantage they had gained since 1965, and the
- Europeans appear to have returned to the relative position they
held in the late 1950's with a significant cost disadvantage
to the United States. The latest available data for the EC
series were for 1974. 1In 1975 and 1976, however, Japan
decreased its unit steelmaking cost relative to the United
States and nearly regained its 1972 position. If the unit cost
. estimates were used to infer a 1976 point comparison, the U.S.
would appear to have a decided cost disadvantage in its home
market (even if appendix 3B's high estimate of the cost of
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TABLE 3.4

Hot Rolled Carbon Steel Sheets: European
Community Delivered Costs to the United States,
Including Tariff, and United States Costs .

(U.S. dollars per metric ton)

Year EC costs U.S. costs Relative cost: U.S./EC
1974 269.1 212.7 0.790
1973 168.0 162.0 0.964
1972 138.9 152.1 1.095
1971 134.8 146.9 ves - - 1,090
1970 138.2 137.2 0.993
1969 116.7 126.3 1.082
1968 110.2 125.3 1.137
1967 114.1 125.9 1.103
1966 116.8 124.5 1.066
1965 117.8 125.6 1.066
1964 121.2 123.2 1.017
1963 124.4 . 121.0 0.973
1962 127.1 126.5 0.995
1961 136.0 127.9 0.940
1960 138.0 127.8 0.926
1859 132.2 123.8 0.936
1958 148.9 123.0 .826
1957 151.9 113.5 0.747
1956 142.6 103.7 0.727
1955 145.9 101.6 0.696
1954 143.4 103.4 0.721
Source: See text.
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TABLE 3.5
Cold Rolled Carbon Steel Sheets: European
Community Delivered Costs to the United States,
Including Tariff, and United States Costs

__(u.S. dollars per metric ton)

Year EC costs U.S. costs Relative cost: U.S./EC
1974 333.2 256.0 0.768
1973 233.1 196.3 0.842
1972 196.9 189.7 0.963
1971 187.2 178.0 voe - - 0,951
1970 189.5 172.6 0.911
1969 158.4 159.9 1.009
1968 150.7 151.3 1.004
1967 157.8 150.0 0.951
1966 160.8 147.4 0.917
1965 157.7 147.4 0.935
1964 158.4 146.0 0.922
1963 158.8 0 144.1 0.907
1962 160.0 145.9 0.912
1961 162.8 144.3 0.886
1960 164.3 145.6 0.886
1959 158.5 146.5 0.924
1958 175.5 143.6 0.818
1957 176.7 138.0 0.781
1956 170.0 127.8 0.752
1955 167.9 119.0 0.709
1954 157.6 117.1 0.743

Source: See text
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TABLE 3.6

Carbon Steel Wire Rods:

Delivered Costs to the United States,
Tariff, and United States Costs\

European Community

(U.S. dollars per metric ton)

Including

-132-

Year EC costs U.S. costs Relative cost: U.S./EC
1973 188.5 179.7 0.953
1972 152.5 166.8 1.094
1971 144.4 146.3 1.013
1970 147.7 146.0 e 0,988
1969 113.1 146.1 ‘ 1.292
1968 105.7 138.9 1.314
1967 106.2 138.9 1.308
1966 108.2 146.0 1.349
1965 111.0 148.6 1.339
1964 106.3 151.4 1.424
1963 107.1 152.5 1.424
1962 111.1 158.6 1.428
1961 116.1 155.7 1.341
1960 120.1 158.2 1.326
1959 110.4 158.8 1.438
1958 115.0 152.7 1.328
1957 120.7 145.7 1.207
1956 116.4 131.0 1.125
1955 109.0 120.4 1.105
1954 94.6 116.1 1.227
Source: See text.
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transporting steel from Japan to the U.S. were accepted). For
reasons Giscussed in the body of the chapter, one cannot place
confidence in the unit cost estimates-as precise indicators of‘
absolute cost levels.

In figure 3.5 is graphed the ;elative cost series for
Japan ("all inputs studies"), labeled UJ, along with Japanese
steel imports to the U.S. as a percentage of U.S. consumption,
labeled JI. On the same page is graphed -the'relative cost
series for European hot rolled sheet (U.S./EC), labeled UEH,
along with European imports to the U.S. as a percentage of
U.S. consumption, labeled EI. The parallels are apparent.

A simple linear regression of Japanese steel imports as a
percentage of United States consumption on the U.S./Japan rela-
tive cost series and a constant yields:

.80
74.4

(1) JI = 9.5 + 8.8 uJ R2
(8.62) F

The value in parentheses is the t statistic and the R? is
adjusted for degrees of freedom.

Regressions of EC imports as a percentage of United States
consumption on EC hot rolled sheet relative cost, cold rolled
sheet relative cost (UEC), and wire rod relative cost (UEW)
yield:

.47
15.0

-7.5 + 11.6 UEH R2
(3.87) F

(2) EI
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-11.2 + 16.8 UEC R2 .34

(3) EI = =
(2.94) F = 8.7
(4) EI' = 9.0 - 4.1 UEW - RZ = .09

All of the equations except (4) show the United States level

of imports to have a significant positive correlation with the
United States relative production cost. The equation for Japan
(1) shows the strongest correlation but the correlation is also
significant at better than the 99 percent -confidence level in
equations (2) and (3). The coefficient on relative cost is
statistically insignificant in eqguation (4).

Of course, many factors other than relative costs can be -
expected to influence trade balances--unsynchronized business
cycles, national trade policies, industry behavior, strikes,
etc. But the relationship between the broad pattern of the
relative cost movements and the U.S. trade balance is such that
one cannot reject the hypothesis that costs have been an

important factor influencing trade flows.
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APPENDIX 3B
JAPANESE PRODUCT TRANSPORTATION COST

A key factor in the ability of U.S. firms to compete
with Japanese firms in the U.S. steel market is £he cost of
delivering steel to the United States from Japan. Estimates
of this cost vary.

Kawahito [18, p. 157] reports that conference ship rates
are usually about 20 percent of the f.a.s, value of steel prod-
ucts at Japanese ports. Kawahito and others have noted, how-
ever, that conference rates are an iﬂappropriate measure of
Japanese shipping cost since the bulk of Japanese exports to
the U.S. travel in non-conference or chartered ships. It is
suspected that substantial discounts are obtained from the
conference rates.

Marcus [21, p. 25] estimates that dock to dock freight
costs for steel products moving between Japan and the U.S.
were 12.3 to 13.7 percent of f.o.b. product values in mid-1974
and 11.4 to 13.6 in Spring 1975. To the freight cost Marcus
adds about 2 percent for insurance and brokerage and a 2
percent interest charge. Marcus does not report the source
of his estimate.

PMM [27, p. 26) estimate dock to dock freight plus
insurance from Japan to be about 17.5 percent of the f.a.s.
value of the product. PMM informed the authors that they
based this estimate primarily on the difference between f.a.s.
and c.i.f. values of imports from Japan. Both of these values
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have been reported since 1974 in U.S. Census Bureau report FT
135. The c.i.f. value repo;ted in FT 135 for cold rolled sheet
was 16.3 peréent‘higher than the f.a.s. value in 1974 and 15.2;,
percent greater in 1975.

Bradforé [3, p. 17-18] presents sample freight rates

which, he informed the authors, were obtained from the records

of a'major Japanese trading company. Using cold rolled sheet

as an example, to allow comparison with PiM,-he shows a freight -

cost to the east coast of $40.10/s.t. between January and June
1975. This is about 13 percent of the average f.a.s. value of
cold rolled sheet imported from Japan during those months. 1/ °
Thié includes loading and unloading but does not include
insurance cost which he estimates to be about one percent of

the value of the pfoduct. This same percentage relationship
persisted in March 1977, according to Bradford's narrative. The
authors have examined a few rate sheets prepared by Japanese
shipping agents, and these confirm the figures presented by
Bradford.

There is another indication that shipping costs may be
somewhat lower than those estimated by PMM. While the differ-
ence between f.a.s. and c.i.f. examined by PMM would seem to
reflect the dock to dbck cost of transportation, insurance, and
brokerage, there are other data reported by the U.S. Census

Bureau which give transportation cost directly. 1In Census

%/ About $311/net ton as reported by the U.S. Census Bureau
39].
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Report FT 246, along with the c.i.f. ané f.a.s. data, there is
another figure labeled "charges." This figures is defined as
"the aggregate cost of all freight, insurance
and other charges, but not including U,S.
import duties, incurred in bringing the mer-
chandise from alongside the carrier at the
port of exportation in the country of
exporation and placing it alongside the
carrier at the first port of entry in the
United States" [40, 1974, p. VI].

Tnhe "charges" for products imported from Japan are con-
sistently lower than the difference betwéén c.i.f. and f.a.s.
Forvexample, the average charges for cold rolled sheet were
8.9 percent of the f.a.s. value in 1974 and 9.4 percent in
1975. From the definition, it seems likely that these charges
do not include an interest charge and they may exclude some
brokerage costs, but it is unlikely that these omitted costs
would amount to as much as 4 percentage points.

Census and customs personnel interviewed by the authors
were unable to provide an explanation for the difference
between "charges" and the c.i.f. less f.a.s. value. For

countries other than Japan, there is generally little or no

difference.
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APPENDIX 3C
POLLUTION CONTROL COSTS

The costs shown in table 3.1 include some pollution
control costs in recent years in the labor and électric power
inputs. Pollution control requirements, however, will be
~increased during the next several years, and, consequently,
they will have a greater effect upon costs in the future than
they have had in the past. This appendiyx. is.an inquiry into
the relative impact of pollution control upon steel operating

costs in the U.S. and Japan.

United States

In the U.S., the greatest impact of pollution control
requirements on the steel industry will occur between 1977
and 1983. These étandards are based on the Clean Air Act
of 1970 and the Federal Water Pollution Control Amendments
of 1972. The years since then have been occupied with the
design and approval of Federal and State standards, court
challenges of the standardé, and the development of specific
schedules for installation of pollution control equipment.
For future years, the program calls for substantially greater
expenditufes.for pollution control by 1983.

According to a survey by the Commerce Departmént, the

U.S. steel industry's capital expenditures for pollution
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control equipment averaged 13.7 percent of its total capital
expenditures from 1973 through 1975. 1/

A survey by"the Census Bureau [37] indicates that the
operating costs for pollution control in the U.S. steel<
industry amounted to $241.8 million in 1973, $321.9 million
~in 1974, and $408.5 million in 1975. 1In terms of cost per
ton of steel products (after adjustment for inventory reduc-
tions), these costs amounted to $2.52 in“}913, $3.37 in 1974,
ana $5.40 in 1975.

Two major studies have been published on the future

impact of pollution control regulations on the U.S. steel

1/ See U.S. Department of Commerce [38, July 1975, p. 15;

and July 1976, p. 16]. The first year covered by this survey
was 1973. There are other estimates of pollution control equip-
ment costs for earlier years, but they involve definitional
problems. The Commerce Department states that for its survey
"the types of questions asked and the definitions of what con-
stitutes pollution abatement expenditures . . . were more precise
than those used in similar surveys conducted by trade associa-~
tions and other private organizations" [38, July 1974, p. 58].
In another survey, the Census Bureau [37] reported that the
steel industry's capital expenditures for pollution control
eguipment were $189.0 million in 1973, $321.9 million in 1974,
and $418.7 million in 1975. The Census Bureau attributes the
differences from the survey conducted by the Bureau of Economic
Analysis of the Commerce Department to normal sampling varia-
tions and to the use of a company basis for the Bureau of
Economic Analysis survey versus an establishment basis for the
Census Bureau survey.

The American Iron and Steel Institute also reports steel
industry capital expenditures for pollution control: $100.1
million in. 1973, $267.2 million in 1974, and $453.1 million
in 1975. These figures total $820.4 million, whereas those
from the Bureau of Economic Analysis total $871 million for
the same 3 years, and those from the Census Bureau total
$929.6 million. The AISI reports total steel industry capital
expenditures of $2,189.4 million for air and water quality
control from 1967 through 1976.
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industry. The first of these was conducted by Arthur D. Little,
Inc. (ADL) [2], for the‘American Iron and Steel Institute. It
found that compliance with the pollution control regulations
for 1983 would increase operating costs by 9.7 percenti This
would amount to about $25- 30 per net ton of steel shipped (2,
pp. VI-8 and I-5]. The second major study was conducted by

Temple, Barker, & Sloane, Inc. (TBS) [33], for the Environmental

Protection Agency. The TBS study concluded that operating costs

would be increased by 2.8 percent beyonéwﬁﬁérpollution control
costs incurred in 1974 [33, p. 5-4 and table 3]. This increase
wquld amount to about $8.72 per net ton of steel shipped. 2/
Thus, the TBS study indicates that pollution control regulations
for 1983 would increase operating costs by 3.8 percent, or about

$11.66 per net ton of steel shipped.

The major differences between these two estimates are in
different assumptions for the control of fugitive emissions and
storm runoff, and for the retirement of existing facilities,
especially open hearth furnaces. The ADL study was based on
more stringent standards, and the TBS study assumed that

approximately 65 percent of existing open hearth furnaces would

2/ Obviously, estimates of pollution control operating costs
expressed interms of tons of steel shipped are affected by the
forecast made for 1983. The forecast used here is that
contained in the TBS report, shipments of 119.2 million net
tons. When TBS compared their forecast with other recent fore-
casts for 1980 shipments, they found that the differences were
less than 7 percent. These forecasts were done by AISI, the
"International Iron and Steel Institute, Arthur D. Little (for
AISI), Booz, Allen & Hamilton, Chase Econometrics, Data
Resources, Inc., and the Bureau of Labor Statistics. See

[33, po 2'3].
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be closed rather than fitted with more emissions control
equipment. 3/

The TBS estimates are probably closer to the actual costs
of implementing pollution control standards for the stéel
industry than the ADL estimates. The TBS study is more recent
and, therefore, was able to incorporate a development in
pollution standards that occurred after the ADL report was
completed. This involved a change in th§?§§9rm runoff standards»
so that runoffs from the entire plant site need not be contained
and treated, as assumed in the ADL study. The revised standard~
requires containment and treatment of storm runoffs from only
thé piles of coal, iron ore, and limestone on the plant site
[33, p. 3-10]. Another major cause of different cost estimates
in the two studies is the different assumptions concerning
emissions control for open hearth furnaces [33, p. 4-7]. Since
the basic oxygen furnace is lower-cost than the open hearth (in
both capital cost and operating cost as well as air pollution
control cost), it seems réasonable to assume that some proportion
of existing open hearth furnaces will be closed rather than
fitted with equipment to comply with more stringent emissions
standards. This assumption is based partly on the fact that
several open hearth units have been closed in recent years
rather than equipped with pollution control hoods. This assump-

tion is also based partly on an interview with an officer of

3/ Telephone interview with EPA staff member and [33, p. 2-3].
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one U.S. steel company. He said that the deciding factor which
induced his company to build a new basic oxygen unit and close
an open hearth unit was that pollution control equipment for

the open hearths would cost $12 million compared to $4 millioﬁ/u

for this type equipment for the basic oxygen furnaces,

even though their steeimaking capacities were comparable.

~Japan

Capital expenditures for pollution control equipment in

&

Japan's steel industry were $378 million in fiscal year 1974,
$573 million in fiscal year 1975, and $704 in fiscal year 1976
[6). (Japanese fiscal years end on March 31). These expendﬁ-
tures averaged 18.1 percent of total capital expenditures by
Japanese steel producers during these years [6]. Operating
costs for pollution control for the Big Five steel producers
were $9.97 per metfic ton at the end of 1974 [25]. One Japanese
consulting firﬁ that studied pollution control costs for steel
predicted that operating costs for pollution control in the
Japanese steel industry will increase to $19 per metric ton
and that this will increasé production costs about 8.6 percent

[25].

[ £,

ot

Europe
A recent OECD study ([26] provides information on pollution

control in the European steel industry. In Germany, steel
companies spent about $340 million on pollution control equip-
ment from 1971 through 1974. These expenditures amounted to
3.9 percent of total investment by the industry in 1971, 8.8
percent in 1972, 14.0 percent in 1973, and 13.7 percent in
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1974 (26, table 7, p. 133]. 1In Belgium, the value of pollution
control equipment in place in the steel industry at the begin-
ning of 1975 was estimated at $180 million [26, p. 173]. This
amounts to about 8.7 percent of total investment\by Belgian B
steel producérs from 1965 through 1975 or about 12.2 percent

of their total investment from 1970 through 1975. Programs
calléd for expenditures on pollution control equipment by thé
Belgian steel industry of about $9 million in 1975; if they
were carried out, they would have amounted to about 2.8 per~
cent of the total steel investment in Belgium in 1975. Future
programs for the steel industry call for pollution control
equipment expenditures of about $134 million from 1976 through
1980 [26, p. 173]. European steel officials interviewed for
this study in 1975 said that 17 percent of their new invest-
ment was scheduled for pollution control equipment.

Conclusions

Recent capital expenditures for pollution control for the
U.S., Japanese, and German steel industries are shown in table
3A.2 of this appendix. In the future, pollution control
standards will increase. Estimates are that these standards
will increase steel production costs by about 3.8 percent in
the U.S. and about 8.6 percent in Japan. These increases would
| amount to about $13 per metric net ton of steel shipped for the
U.S. and about $19 per metric ton of steel shipped for Japan

(in terms of 1975 dollars).
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Such figures are only rough estimates. They are inherently
difficult to make, and they are subject to change from such
factors as modifications of standards, postponement of(theit
implementation, and future developments in polldtion control
methods.

For the U.S., one effect of pollution control may be to
induce cutbacks and closings of some older and smaller plants.
The ADL study found substantial differences among plants in
pollution control equipment costs and operating costs. For 13
integrated plants smaller than 3 million tons of annual capacity,
ADL estimated that pollution control operating costs will vary-.
from 8.8 to 48.5 percent of the total cost of shipments. 1In
contrast, for 20 integrated plants larger than 3 million tons
of annual capacity, the range of operating costs was 8.5 to

19.7 percent of the total cost of shipments [2, pp. VI-26-30].
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Table 3A.2

Capital Expenditures for Pollution Control Egquipment
in the U.S., Japanese, and German Steel Industries

(Dollaté in millions),
1973 1974 1975

Pollution control equipment: u.s. $230 $245 $396
Japan $378 a/ $573 a/ $704 a/

Germany $107 $135 N.A.
Capital expenditures for e
pollution control as percent
of total capital expenditures: U.S. 16.3% 12.1% 13.5%

Japan 17.3% a/ 18.6% a/ 18.4% a/

Germany 14.0% 13.7% N.A.

a/ Japanese figurés are for fiscal years ending March 31.
The figures are allocated to the year in which the majority
of the quarters occurred.

Sources: For U.S., Bureau of Economic Analysis, Commmerce
Department, Survey of Current Business, July 1974,
p. 60, July 1975, p. 15, and July 1976, p. 14.

For Japan, Industrial Structure Deliberation Council.

For Germany, Organization for Economic Cooperation
and Development, Emission Control Costs in the Iron
and Steel Industry, 1977, table 7, p. 133.
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Chapter 4
PRICING BEHAVIOR

The pricing hypotheses examined in this chapter include:’
(1) has the U.S. established a price umbrella under which
imports have been free to erode domestic markets; (2) have
domestic steel firms "administered" prices and (3) have
Japanese or European steel firms dumped steel? These hypotheses
are examined in an effort to determine 1f the pricing policies
of the U.S. steel firms and their foreign rivals have contrib-
uted to the observed pattern of imported steel over the past
20 years. |

The chapter is divided into three sections: (I) the long-
run pricing policy of the U.S. steel industry, (II) cyclical
pricing practices and (III) international differencés in
pricing practices.

I. LONGRUN PRICING BEHAVIOR

Conflicting Theories

There are many theo;ies of the pricing behavior of the U.S.
steel industry. Adams and Dirlam [1l, pp. 638, 639] have argued

that:

Cost movements and target returns--more so than
demand~~are prime determinants of price policy. . . .
Pricing policy of the steel industry, and of its price
leaders, includes therefore, not only the achievement
of goals set for individual prices, but also mainte-
nance of the proportions, ratios and margins between
prices at successive levels of production that seem

to be in the best interest of the industry. .

When a strategic price is threatened, however, the
threat must be dealt with at almost any cost, not
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simply because of the necessity for re- evaluating

the specific price, but because of the danger to

the ma rket structure dependent upon it.

They conclude that import erosion of domestlc markets,
especially wire rods, was directly attributable to the industry
pricing policies. The pricing policy is in turn attributaple
to the oligopolistic and vertically integrated nature of the
industry.

The Council on Wage and Price Stability's "aA Study of
Steel Prices" [5] has presented a model of steel pricing similar
to Adams and Dirlam. The report claims [5, pp. 7, 8]:

Prices are set by industry leaders in an effort

to cover full costs and generate a desired rate

of return at a level of output less than capacity

« « o The customary sitvation is price leader-

Shlp by larger mills, and following by the other

major milils.,

The report oy the Council on Wage and Price Stability, however,
qualifies the above theory by stating that limitations such as
imports and alternate suppliers, including minimills, might

cause the industry to fail to achieve its goals [5, pp. 8, 9].

On the other hand, in analyzing the historical position
of the U.S. steel industry (the first quarter of the 20th
century and possibly later), Stigler [32] has concluded that
the U.S. Steel Corporation was a dominant firm, whereas Parsons
and Ray [22, P. 208] have characterized the industry as a
"dominant cartel."

However, the Gaskins model of limit pricing [8] implies

that even if U.S. Steel were a dominant firm (or the industry
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a dominant cartel or group of joint profit maximizing
oligopolists) it would still price in a manner to slow the
import erosion of its markets. .

Moreover, there are authors such as Rowley [25] and Mancke
[17] who regara the pricing practices of the U.S. steel industry
as quasi-competitive; i.e., the observed pricing pattern is

similar to that which would occur in a competitive industry.

Structura’ Change in Pricing Around 196U0°

/There is considerable evidence to suggest that the longrun
pricing policy of the U.S. steel industry changed arouna 1960.
In this section some of this evidence is presented, but its
explanation is left to following sections.

Employing guarterly data for the period 1952(2) to 1968(2),
Rippe [24] estimated the rate of change in steel mill product
prices as a function of (i) the rate of change in employment
costs per man-hour, ECMﬁ; (ii) the ratio of unfilled orders to

shipments, UQ; and (iii) capacity utilization, CU; yielding:
S

= -2.84 + .59 ECMH + .34 UO + .024 CU
(~4.6) (9.8)ECHR (2.7)° %5 (2.8)

P
P
R? = .74, D.W. = 1.59, t values in parentheses,
He found that a Chow test rejected, at the one percent signif-
icance level, the hypothesis that there was no difference
between the pre- and post-1959 steel strike periods. Regarding
" the pre- and post-1959 periods, Rippe concluded that "we have
strong evidence that there has been a change in the steel

price-setting mechanism."
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On the basis of a series of regressions which he ran,
Mancke [17] has also found a structural shift in pricing in
the pre- and post-1959 periods. He found thét Capacity
utilization rates affected prices after 1959 but not before
1959. Mancke [17, pp. 154, 155] states: "we must conclude
that from 1947-58 steel prices tended to rise independently
of demand relative to supply but not from 1959-65. 1Instead
its price behavior began to parrot that 5}.;hmore competi-
tive industry since prices could now be raised only when
demand pressed upon capacity."

Finally, the well known studies by Eckstein and Fromm
[4] and Bailey [3] caldulated the impact of steel price
increases and steel value added increases on other products
in the Wholesale Price Index. Recently, Ornstein and Eckard
[21] bhave recalculated the impact of steel value added on other
sectors. Like Bailey and Eckstein-Fromm, OrsteinEckard used
an input-output based method of estimation; they calculated
what the wWholesale Price Index (and Implicit Price Deflator)
would have been if the change in steel value added were the
same as the éhange in the value added in all other manufactur-
ing. As ther earlier authors found, if steel value added had
increased at the same rate as non-steel value added, the WPI
would have increased by a smaller amount during the 1947-58

period. However, the opposite result is true for the 1958-74

!

period. |
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While overstating their case, Ornstein and Eckara [21,
pP. 15] conclude:

Steel has had very litle effect on aggregate

price increases during the strong inflationary

period since 1965. This is in marked contrast

to the results of Eckstein and Fromm for the

late 1940's and 1950's. Whatever the basis and

reliability of their conclusion on the mono-

polistic pricing power of the steel industry,

there is no basis for a similar conclusion for

the 1958-1974 period.

The Rippe and Mancke studies mentioned above are efforts
to determine the nature of the steel price-setting mechanism.
On the other hand, the Eckstein-Fromm, Bailey, and Ornstein-
Ecklard studies are efforts at ascertaining the relationship
between steel prices and the prices of other sectors. Since
this study is concerned with pricing policy, it is the former
studies which are most relevant for our purposes. Nonetheless,
it is interesting to note, via the latter studies, that the
steel sector's impact on inflation in other sectors subsided

in the 1959-74 period relative to 1947-58.

Change in the Pricing Behavior of the U.S. Steel Corporation

Data on the market shares of each of the top eight U.S.
steel companies are reported in chapter 2, for the years
1938-76. These data as well as some other pivotal concentration
ratios are summarized here (table 4.1) to provide background
for the pricing behavior discussion which follows.

These data reveal that since 1962, U.S. Steel Corporation's

market share has eroded slightly. This is in contrast to the
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1951-61 period, in which U.S. Steel's share declined 6.9 per-
centage points from 32.6 percent to 25.7 percent. Simulta-
neously, the four-firm concentration ratio declined 7.1 per--
centage points, while the eight-firm concentration ratio
declined just 2.8 percentage points.

Thus, in the decade preceding 1962, virtually the entire
érosion of four-firm concentration ratios came at the expense
of U.S. Steel. Moreover, during this pg;iéé, the share of
firms two through eight increased by 4.1 percentage points,
the principal gainer being Armco Steel. On the other hand,

U. ‘S. Steel's share has been eroding at a slower rate since
1961, while the four- and eight-firm shares were buttressed
by the National-Granite City merger.

The 1961-76 period is élso in contrast with the longer
1902-61 period in the table. There U.S. Steel's share declined
39.7 percentage points from 65.4 percent to 25.7 percent. The
longrun trend was arrested before, during, and after the World
War II years. Simultaneously, the four- and eight-firm concen-
tration ratios declined only 24.2 percentage points and 8.0
percentage points. Thus, the share of the second through
fourth largest firms increased by 15.5 percentage points, and
the share of the second through eighth largest firms increased
by 31.8 percentage points while U.S. Steel experienced its
‘secular decline. The four- and eight-firm concentration ratios
were buttressed by mergers, especially the acquisitions by
Bethlehem and Republic.
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Compared to earlier periods, the decline of U.S. Steel's
market share has slowed. On the basis of these data, one
should suspect a change in the pricing policy of the U. S.

Steel Corporation following 1961.

The suspicions raised by the market share data are strongly
supported by accounts in the trade press. On the basis of
these accounts, Scherer [26, pp. 160-169] has found that, by
1962, U.S. Steel had abandoned its stroﬂéwb;ice leadership role.
He states that "Wwhen U.S. did exercise leadership, it announced
cuts mixed with .increases, displaying a new diplomacy which
contrasted vividly with the 'bludgeon' approach employed up
to 1962 . . . [and by 1968] . . . U. S. Steel abandoned its
traditional policy of holding list prices inviolate and joined
the 'chiselers' offering substantial secret concessions to a
number of buyers. The once rigid steel price structure began
to crumble.” This chapter will present extensive data from
the trade press which support these conclusions by Scherer.

A new developmnent since 1968 is that Bethlehem Steel
Corporation has on occasion been the industry price discipli-
narian. When steel companies, including U. S. Steel, have
offered price cuts off list prices, Bethlehem has cut the list
price to stop "chiseling." The well-known 1968 confrontation
with U. S. Steel is detailed in section II, below. In addition,
there were a number of other incidents in the early 1970's,
where Bethlehem cut or{refused to raise list prices because

i

of clandestine discounts.
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On August 2, 1971, U.S. Steel announced an eight percent
price hike on practically all mill products to take effect on
a staggered schedule from August 5 to December 1, 1971; within
hours the move was followed by Bethlehem, Armco, Republic, and
Youngstown. On August 11, éethlehem postponed its price hike
on cold rolled sheets, until February 1, 1972. Because of
softness in the economy, the growth of steel imports, and

o

increasing resistance «f purchasing agents, analysts questioned

whether the industry could actually realize these higher prices

or would be foiced to continue making the discounts prevalent
on some product categories for the last 18 months. On o
april 13, 1972, Bethlehem announced it would raise prices on
virtually none of its steel mill products before January 1,
1973. Similarly, in February 1970, Bethlehem guaranteed it
would not raise prices more than once a year. The 1972 action
was apparently motivated by the fact'that some small companies,
notably Alan Wood Company and Phoenix Steel Corporation, had
been offering price discounts. Moreover, foreign steel
producers were seeking fall orders by offering buyers current
prices. Bethlehem's senior vice-president for sales, Edward D.

Bickford, stated, "We absolutely do not make deals. We say,
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'This is our price to eQerybody. If a competitor wants to make
it lower, then that will be our price to everybody.'" 1/

The analysis of Gaskins [8, p. 312] has shown that in the
static demand case when a dominant firm (or dominant cartel
or group of joint profit maximizers) enjoys no cost advantage

over rivals:

. .« . in response to optimal pricing by the
dominant firm the output of the competitive
fringe will asymptotically approach . . .

the total industry output. The dominant firm
in this case prices itself out of the market
in the long run. While 1t 1s acknowledged
that our model will lose its validity at

some point as the dominant firm's market share
declines, the conclusion remains that dominant
firms with little or no cost advantage decline
if they strive to maximize their present
value. [Emphasis added.]

The relevant point is (as the Gaskins analysis has shown in
the case quoted above) that, if the dominant firm continues

to price lead, absent a cost advantage, above competitive
levels, it prices itself out of the market. It appears United
States Steel recognizea that it had vittually lost its ability
to maintain prices at monopolistic levels, ceased doing so,

and thereby slowed its market share decline.

1/ For accounts of these episodes see: "Top Steelmakers Lift
Prices 8 Percent on Most Items," wWall Street Journal, Aug. 3,
1971, p. 3; "Bethlehem Steel Postponed Its Price Boost," Wall
- Street Journal, Aug. 12, 1971, p. 2; "Bethlehem Plans No 772
Price Rises on Milled Steel's," Wall Street Journal, April 14,
1972, p. 3; "Bethlehem Builds a Price Ceiling," Business Week,
Feb. 14, 1970; “Slumpfln Orders May Prompt Steelmakers to
Follow Bethlehem's Price Rise Delay," Wwall Street Journal,

Aug. 16, 1971, p. 4.
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The Role of Imports

Table 2.24 contains Gata on world and United States steel
trade. It is apparent that the United States has moved from/
a net exporter of steel mill products to a significant net
importer. 1In an effort to determine if the longrun pricing
policy has been responsible for this change, three selected
steel mill products are examined: hot rg&;g@ carbon sheet (HRS),
cold rolled carbon sheet (CRS), and wire rod (WR).

HRS and CRS were selected because they are representative
of flat rolled procucts, generally produced by major steel
mills and because together they account for one-third of net
industry shipments. WR‘was chosen because it is representative
of the non-flat type product which the minimills are capable
of producing. Tables 4.2, 4.3, and 4.4 present import and
export data relevant to these three products during the years
1950-76.

Clearly, comparative cost considerations are crucial in
determining if pricing policy contributed to the observed
erosion of domestic markets. The pricing policy hypothesis
of import erosion argues that domestic producers maintained
prices above competitive levels, thereby forming a price
umbrella under which competitively priced imports were free
to erode domestic markets. However, if costs for foreign
éroducers fell felative to domestic producers during the
1955~-71 period, that wPuldvsignificantly contribute to the
observed pattern of im%ort erosion. '
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As mentioned above, the Gaskins [8] model implies that
even if the U.S. steel industry were characterized by dominant
firm or joint profit maximizing pricing, it would be optimal -
to price to retard entry by imports. That is, a price less
than the shortrun profit maximizing price (but above the
price at which no imports enter) is optimal in view of the
threat of market erosion by imports. A qualification to the
preceding conclusion is that the domin
below the level at which no imports enter (i.e., price to
drive out imports and other competitors) if its market
share is less than its longrun equilibrium share. In view .
of the secular decline of the U.S. Steel Corporation and the
rise of imports in the late 1950's and the 1960's, this
qualification is evidently irrelevant to the steel industry.
Thus, with respect to the domestic steel industry, the
Gaskins model implies that (1) prices are lower than they
would be without imports but (2) some import erosion is
permitted.

However, it is fundamental to the limit pricing model
that the dominant firm does not suffer a cost disadvantage.
As Gaskins states: "While there may be examples of dominant
firms with cost disadva;tage, their fate is obvious with or
without opﬁimal pricing."™ They will decline.

In both the HRS and CRS markets, the longrun trend of
the ratio of imports to apparent consumption rose as the
relative costs of thevU.S. rose. (See the preceding chapter
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for cost estimates.) However, as the U.S. enjoyed a favorable
cost advantage in the years 1973 and 1974, the import share

of HRS declined to the lowest level since 1964; and in CRS

| the import share experienced e significant drop from 1971.

Corresponding to the trend in costs is the trend in pro-
fits, which was presented in table 2.23. The longrun trend in
profits as a percentage of revenues declined from 1955 through -
1971 but was reversed during 1972-74. .;ﬁdg, with respect to
the basic flat rolled products, it appears that imports have
been eroding the domestic share and squeezing profit margins
in accordance with longrun trends in relative costs. As rela-
tive costs began to shift in favor of the U. S. in the past
few years, the domestic industry saw its market share of these
products and its profit margins improve. These results are
systematically supported through regressions (1), (2), and (3)
of the previous chapter.

In the wire rod market, the European producers enjoyed a
significant cost advantage for all years from 1957 to 1969,
inclusive. Thus, it is not surprising to find the import share
increasing during these years. We do not attribute the longrun
market erosion to the longrun pricing policy but, rather, to
cost differences. However, the regression for wire rod yielded

a statistically insignificant coefficient for the relative cost

explanation of trade flows.
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Summary and Conclusions

The theories of pricing behavior which have been offered
to explain long run domestic steel pricing and the data which
have been presented relevant to.those theories can now be
summarized.

Summary of Theories of Domestic Steel Pricing:

(i) Costs and target rates of return, more so than demand,
are prime determinants of prices.ww.m‘

(ii) Subject to limitations imposed by imports and minimills,~
the méJOt domestic mills price to cover full costs
plus target rates of return.

(iii) Prices are set by the United States Steel Corporation
acting as a dominant firm facing a competitive fringe
of other domestic suppliers and imports.

(iv) The large integrated domestic producets set prices
acting as a dominant cartel facing a competitive
fringe of smaller domestic suppliers and imports.

(v) The pricing of the United States steel industry is
characterized by "barometric price leadership®; i.e.,
even though structurally different from a competitive
industry, prices are not sustained above competitive

levels and they change in a pattern which mimics

a competitive industry. 2/

2/ See scherer [26, pp. 170-173] for a more detailed descrip-
tion of barometric price leadership.
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Evidence Relevant to Steel Pricing:

1. The United States Steel Corporation's market share has
fallen from 65.4 percent in 1902 to 22.1 percent in 1976.

However, the decline slowed after 1961.

2. Since 1960, actual steel prices have risen and fallen
with demand; this was the conclusion of the Rippe and Mancke

studies and in the following section further and detailed

documentation of this fact is provided. =~

3. Since 1960, the United States Steel Corporation has
joined the "chiselers" in offering clandestine discounts off
the list prices of steel.

4. Beginning in 1968, the Bethlehem Steel Corporation
has made a number of efforts to eradicate price cutting by
lowering list prices to the erstwhile secret levels.

5. Imports of steel mill products have risen (1.2 percent
of apparent steel consumption in 1955; 17.9 percent, in 1971;
and 14.1 percent, in 1976), so that they represent a check
on the pricing practices of the domestic industry.

6. The rate of return on equity for primary iron and
steel was less than the average for all manufacturing for all
years from 1958 to 1973, inclusive (from chapter 2).

Conclusions. The long run pricing behavior of the United

States' steel industry changed after 1959. While theories of
dominant firm (iii) or dominant cartel (iv) pricing had some
validity prior to 1960, these theories are inconsistent with
the evidence just su#marized for the post-1960 period. 1In

-169-



particular, points 1, 3, 4, and 5 of the evidence summary argue
against dominang firm pricing while 3, 4, 5, and 6 are evidence
against dominant cartel pricing. Similarly, theories of steel
pricing for the post-1960 period which argue that demand is

unimportant (i), or not very important (ii), do not appear to

be consistent with points 3, 4, and especially 2 of the evidence

summary.

Since 1960, the identity of the iné&éf;y price leader has
varied, with’Armco Steel and Bethlehem Steel occasionally
sharing the ieadership role with U.S. Steel. Price leaders'
efforts to raise prices have occasionally been rebuffed as
price hikes tended to be followed only when they reflected
basic supply and demand conditions. The price leadership that
exists in the industry does not appear to have facilitated the
sustained attainment of monopolistic prices. It appears the
industry's pricing practices are best characterized by the
term "barometric price leadership." That is, they reflect
underlying demand and supply conditions.

ITI. CYCLICAL PRICING PRACTICES

Many authors have argued that the U.S. steel industry is
one of the major industries which "administers prices." While
the concept of an administered price varies somewhat, depending
on the author, a consensus has developed. Administered prices
have come to mean those, characteristic of highly concentrated
industries, that do not fall much during general business
contractions and will ﬁot rise much in ensuing expansions,
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Moreover, it is argued that output, inventories, and order
backlogs will fall by a greater amount in administered price
industries during contractions [26,-ch. 12]. |

The evidence on whether the U.S. steel industry has been
characterized by this concept of administered pricing will be
examined. Administered pricing would make the U.S. industry
more susceptible to import erosion during the trough of the
business cycle. Additional gquestions stwdied are whether the
steel industries in the other major ptoddcing nations have been
characteriied by administered'pricing and whether the loss of
the U.S. markets to imports is due, in fact, to differences-in
pricing policies across nations.

United States Pricing

The Bureau of Labor Statistics and Stigler-Kindahl Data.

Our examination of the Bureau of Labor Statistics (BLS) price
series for steel mill products, finished steel products, and
semi-finished éteel products reveals an almost steadily non-
decreasing trend. As the BLS obtains its data from list rather
than from transactions brices, it is natural to ask whether the
true prices would manifest a cyclical trend even if the BLS
series does not; i.e., might nonreported discounts off list be
more frequent during the trough of the business cycle.

Stigler and Kindahl [33] published what they regard as
transactions price indexes in major industries on a monthly
basis for the years 1?57—66. These indexes were computed

|

! -171-



from confidential data supplied by purchasers of the products
reported.
With respect to steel, they compared their aggregate index

of the nine steel products in their study with the BLS index

of finished steel products and found:

The BLS and NB prices of steel products move
together so closely that a description of one

is a description of the other. The upward

trends in price are essentially the same: .05
percent monthly (BLS) vs. .03 percent monthly (NB).
Neither index displays a noticeable cyclical move-
ment in either expansion or contraction. Nor are
the short-run fluctuations of appreciable size.

R’

Figure I is a graph of the data discussed in the above
quotation. There were two recessions in the time period covered
by the Stigler-Kindahl data: July 1957 to April 1958 and May
1960 to February 1961. The absence of noticeable cyclical
movement in the steel industry surprised Stigler and Kindahl.

It stood in contrast to the other industries they studied; for

each of the other industries, their index of transactions prices R
showed more cyclical behavior in prices than were exhibited

by the BLS indexes.

Generally, BLS indexes of steel prices move in the manner
predicted.by the administered pricing hypothesis. Critics of
the hypothesis allege that actual or transactions prices differ
markedly from the published or list prices that the BLS reports.
Thus, if the Stigler-Kindahl data, which purport to measure
actual prices and move closely and noncyclically with BLS prices,

are relevant to currenk steel pricing, then administered pricing

| -172-



may be a fair characterization of industry pricing policy.
There is considerable evidence, however, that this is
incorrect.

The Stigler-Kindahl data cover the decade beginning in
January 1957. 1In section I of this chapter, it was suggested
that a change in pricing policies occurred in the steel
industry around 1960. This implies that conclusions based on
that part of the Stigler-Kindahl data which is pre-~1960 might
not épply to current pricing practices. There were two con-
tractions iﬁ the period covered by the Stigler-Kindahl data.

- The data in table 4.5 reflect a slight decline in prices”in S
the post-1960 contraction while the counter-cyclical pricing
was for the pre-1960 contraction.

The Steel Trade Press Data. An examination of the steel

trade literature of the past 10 years reveals considerable
evidence that contradicts the impression of "administered
pricing” obtained from the BLS and Stigler-Kindahl data.
In early 1968,vsteel buyers began accumulating inventories -
in anticipation of the expiration of the contract between the
United Steelworkers and the major steel companies. Despite
the hedge buying, certain areas, such as Florida and the Great
Lakes region, were experiencing heavy import competition.
United States Steel secretly offered to meet the low prices
of foreign mills to certain customers on some important prod-
ucts including gas an? water pipe, galvanized sheet, and hot

!
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FIGURE 4.1

The Stigler-Kindahl and Bureau of Labor Statistics
Price Indexes for Finished Steel Products

wdex {1364 7100)
S

ool 1 ] ] 1 1 ! 1 L
Jan. Dec.
1957 1966

Source: George Stigler, and James Kindahl, The Behavior of
Industrial Prices, New York: _National Bureau of
Economic Research, 1970, p. 73.

————--p——-———-a.---—-———‘-—-.————-..———

TABLE 4.5

Percentage Change in Steel Prices During Two Business
Contractions a/

i

€

&

Aug. 1958 - Feb. 1961 -
Steel product July 1957 May 1960
Sheet and Strip, Cold Rolled Carbon .96 -.49
Sheet and Strip, Hot Rolled Carbon .08 -.04
Tinplate : .27 -.78
Plates, Carbon .12 0
Bars and Rods, Carbon .60 -.01
Plain Pipe, -Carbon 2.79 -.90
Wire, Carbon 4.60 -.81
Sheets and Strip, Stainless 0 -.49
Alloy Steel Bars, Hot ‘and Cold Rolled 0 -.10

g
Nev

L

a/ All numbers are percentages calculated by subtracting the index of
prices at the beginning of the contraction from the index of prices
at the end of the contraction.

Source: George Stigler and James Kindahl, The Behavior of Industrial
Prices, New York: National Bureau of Economic Research, 1970,
appendix C.
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rolled sheet and strip. 3/ Armco Steel, Inland Steel, and
Jones and Laughlin Steel officially denied making selective
price cuts to meet foreign competition; howéver{ some pur-
chasers said that "Jones and Laughlin salesmen are offering
to meet U.S. Steel's prices which are down to the import
level." 4/

Moreover, U.S. Steel began offering some steel distributors
discounts of as much as 20 percent on certain grades of stain- .
less steel sheet. "The discounts are reported concentrated
in the 10 pérceht to 15.percent range and are in return for
bulk orders of at least 100 tons." 5/

The National Association of Purchasing Management
(N.A.P.M.) has a "Steel Market Committee," composed of some
30 purchasing ménagers who buy steel. The steel committee
surveys its members, meets from four to six times per year

and issues reports. The July 1968 report states:

3/ "Unlikely Rebel: U.S. Steel Cuts Prices to Fight Import
Boom," Wall Street Journal May 9, 1968, p. 1.

4/ "Armco Steel, Inland Steel and J&L Say They Won't Follow
Cuts to Meet Import Prices," Wall Street Journal, May 13,
1968, p. 6. See-also: "Steel Pricing Shows Some Flexibility,"

Business Week, July 27, 1968.

5/ "U.S. Steel Said to Slash Prices of Some Stainless," Wall
Street Journal, June 12, 1968, p. 3. See also Business Week,

July 27, 1968, p. 5.
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Though it is doubtful if there are as many

deals going on as there are stories, some

of our members have reported instances in

which mills have negotiated prices in order

to meet a competitive situation. While these

instances are not rare they are apparently on

a selective basis and are being restricted to

particular mill products. 6/

When the United Steelworkers' contract was settled in
1968 without a strike, buyers began drawing down accumu-

lated inventories. 7/ This fact, along with import competi-

- v ¥

tion, 1ed to the inability of the industry to make its announced
price ihcrease (on approximately two-thirds of the industry's -
proddcts) stick for éll products. Some warehousemen were

said to have received 20 percent discounts. 8/

By early October 1968, many steel companies where slash-
ing prices as much as 20 percent on a number of high volume
items. At that time the price cuts included big steel
customers such as auto and appliance manufacturers but did
not cover all products. 9/

In response to these developments, Bethlehem Steel

Corporation announced a 22 percent reduction in the list price

6/ "The Steel Market,™ Bulletin of the National Association
of Purchasing Management, July 17, 1968, p. 5.

7/ "The Steel Market" Bulletin of the National Association of
Purchasing Management, Sept. 18, 1968, p. 8.

-8/ "Steel Prices Weaken Despite Announced Price Increase,”
Wall Street Journal, Sept. 5, 1968, p. 1.

9/ "Bargain Steel," Wall Street Journal, Oct. 7, 1968, p. 1.
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of hot rolled sheet to $88.50 per ton, "to meet domestic
competition.” The move by Bethlehem was an effort to restore
industry pricing discipline. U.S. Steel and most other major -
mills followed Bethlehem in initially lowering their list
prices of hot rolled sheet to the Bethlehem qguote. Significant
price shaving also existed in products such as cold rolled
sheet and galvanized sheet, but the list price cuts did not
extend to these products. However, a $§S'§er ton price cut

in hot rolled carbon strip was announced. 10/

On Noeember 20, 1968, tbe Steel Market report of the
N:.A.P.M. announced: )

An additional influence on steel pricing is

the reporting by a significant number of members

that they are able to obtain steel at less than

published domestic mill prices either through

special mill offers or the purchase of imported

steel.

By February 1969, the selected list price cuts were
restored to precut levels. Moreover, the industry experienced
a production turnaround fhat greatly lessened the price
discohnting. 11/

The August 1968 to January 1969 Period represented a

time of deep discounts for steel mill products. Despite this,

10/ "Price Cuts Make Steel Purchasing Picture Uncertain,”
Wall Street Journal, Nov. 11, 1968, p. 2; "Steel Industry Hit
By Major Price Cut," Business Week, Nov. 9, 1968, p. 35;
"Revolution in Steel Pricing," Business Week, Dec. 14, 1968,
p. 41; "Steel Mill Price Cuts Improve Competitive Position,"
Iron Age, Nov. 14, 1968, p. 57.

11/ "Contrary Steel,* Wall Street Journal, April 2, 1969,
p. 1; and see [26, pp. 169} for an account of this episogde.
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the BLS data on steel mill products show an increase during
this period. B8LS recorded the price‘decreases in hot rolled
sheet and stfip,.since these were list price decreases.
However, cold rolled and galvanized sheet prices, which
were also heavily discounted, were reported by the BLS to have
risen. Clearly, the BLS data are inadequate with respect to
the fecording of actual price discouﬁts during this period.
The year 1969 represented an interna¥ional boom year for
steel and prices firmed throughout the industry. Domestic
customers found foreign steel available only at prices

relatively higher than in 1968. 12/

TABLE 4.6

BLS Steel Price Indexes from August 1968 to January 1969

Product Aug. Sept. Oct. Nov. Dec. Jan.
iteel Mill Products 102.1 104.3 - 104.4 103.1 103.0 104.2
ot Rolled Sheet 101.2 104.2 104.2 85.2 85.2 96.2
ot Rolled Strip 100.7 103.6 103.6  102.7 96.9 93.5
old Rolled Sheet 103.4 107.2 107.2 107.2 107.2 107.2
alvanized Sheet 102.7 102.7 102.7 102.7 102.7 102.7

o

7

("(:;%\

P
&g

Source: U.S. Department of Labor, Bureau of Labor Statistics.

12/ "Foreign Steel Shortages, Higher Prices, Turn U.S. Customers
to Domestic Mills," Wall Street Journal, June 12, 1969, p. 1;
"Worldwide Steel Demand, Allows Higher Prlces to Stick," Business
Week, Aug. 9, 1969, p. 21.
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Some stainless steel producers chose an interesting
manner to raise pricés in April 1969: An official announcement

was made that mbst discounts on stainless steel sheet would

be eliminated. 13/

On Juiy 30, 1969, a fascinating series of events began.
U.S. Steel announced a list price increase. General Motors'
Fisher Body division, which was using 10.4 percent of total
industry shipments, advised U.S. Steel to hold back on ship-
ments "pending a re-evaluation of the competitive situation
with respect to steel prices." General Motors' move was
considered uncharacterfstic and appears to have been an effort
té get bids from othe: suppliers who would refuse to follow
U.S. Steel's‘lead. Bowever, the market demand was sufficient
to make the pricé increases stick; the price hike was followed
by other steel producers and even Fisher Body had to resume
steel purchases at the new prices. 14/

These events lend further support to the position that
U.S. Steel's price leaderhip is "barometric" rather than
"dominant" or "collusive." If the price hike had been to a
level at which induétry prices were above industry marginal

costs, then faced with the "countervailing power" of General

13/ "Washington Steel Boosts Stainless Price by Ending Most
Discounts on Sheet Items," Wall Street Journal, April 11, 1969;
"Allegheny Ludlum Steel, Eastern Stainless Follow Discount
Withdrawals," Wall Street Journal, April 17, 1969.

14/ "To U.S. Steel, General Motors Speaks for the Little Man,"
Wall Street Journal, Aug. 5, 1969; "G.M.'s Fisher Body Unit
Resumes Buying of Stepl After Resisting Prices," Wall Street
Journal, Aug. 7, 1969, p. 15.
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Motors, it is likely other producers would have sought General
Motors!' business at}the lower quotes. However, General Motors'
effort to halt the price hike failed and additional support

is gained for the view that the price hike was "barometric";
i.e., it merely reflected pasic supply and demand conditions.

The price developments of 1969 were summarized by the
Steél Market Committee of the N.A.P.M.:

The fact that most of the announced price increases

stuck is probably not too surprising in view of

the world demand for steel during the past year.

« + «» It would appear that the law of supply and

demand was at work. 15/

The boom in steel demand eased by June 1970. Exports
were at record levels for the first six months of 1970, and
remained strong in the third quarter due to orders placed
during the second quarter. However, the strong demand for
- exports subsided by June 1970. 16/ The strong export demand
was partly responsible for the continued firmness of prices
through June 1970. 17/

The first steel products on which unannounced price

cutting appeared were stainless steel bar, rod, wire, and

forging billet. These price cuts began in mid-April 1970

15/ "The Steel Market," Bulletin of the National Association
Of Purchasing Management, Jan. 21, 1970, p. 6.

16/ "Boom in U.S. Steel Exports Is Diminishing, Mills Say, and
‘Prices are Also Declining," Wall Street Journal, June 29, 1970,
p. 8.

17/ "wWorld Actions Dominate Steel Price Movément," Journal of
Commerce, May 4, 1970, p. 1.
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and were in the two to three percent range. They ran counter
to the overall steel price trends. 18/

By mid-June 1970, the general easing of demand led to
selective price shading, most notably in big volume steel
sheet. The industry announced a five percent increase in sheet
steel prices, effective June 1, 1970. However, steel shipments
were running significantly below the 1969 pace, and discounts
to big tonnage sheet users appeared. Wigééﬁread price discounts
were not manifest, but the price spiral of the previous 18
months was halfed. 19/

On September 13, 1970, Bethlehem Steel responded to secféi
price shading on some galvanized steel products by eliminating
the extra charges on certain extra smooth or temper-rolled
galvanized steels. Bethlehem said the move "is directly
- responsive to a compeéetitive situation in the market place." 20/

The report of the Steel Market Cbmmittee of the N.A.P.M,
on November 18, 1970, stated:

In answer to our question as to whether the

buyers were finding steel prices being discounted,
the "ayes" outweighed the "nays" three to two.

18/ "Stainless Steel Makers Confirm Price Trimming," Wall
Street Journal, April 17, 1970, p. 4.

19/ "Easing Demand Causes Steel Prices to Slip After an 18
Month Rise,” Wall Street Journal, June 19, 1970, p. 1.

20/ "Bethlehem Again Acts Against Discounting, Openly Cuts
Some Galvanized Steel Prices," Wall Street Journal, Sept. 14,
1970' po Sa i
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The activity seems to be taking place on a broad
front but with no specific pattern. 21/

In the first quarter of 1971, demand improved slightly
over the féurtﬁ guarter of 1970; bdyers begankhedge buying
against a potential steel strike on August 1, 1971.

Nonetheless, some limited and selective price shaving
continued through to March of 1971. After the imposition of
thé voluntary quotas on steel imports in 1969 (which were on
a tonnage basis), foreign steel mills began shipping a larger -
share of the higher pticed specialﬁy steels. Stainless steel-
producers felt the pressure of imports longer than the carbon
steel producers and two efforts to raise stainless steel prices
fell flat. 22/

Joslyn Qaanactuting Company failed in its effort to lower
stainless stéél discounts from the reported 15 percent to 20
percent level to "more normal” levels. 23/ Universal Cyclops
Specialty Steel Division of Cyclops Corporation was forced to
rescind its 5 percent to 7.5 percent price increase on stain-

less steels with the exclaimer:

21/ "The Steel Market,” Bulletin of the National Association
of Purchasing Management, Nov. 18, 1970, p. 3.

22/ "steel Summary: Mini-Price War in Midst of Boom," Iron
Age, March 4, 1971, p. 79; "price Shaving Continues for Many
Basic Steel Products," Metalworking News, March 29, 1971, p.
17.

23/ "Joslyn Manufacturing and Supply Co. Withdraw 5% to 6%
Price Increase on Stainless Steel Bars, Wire and Billets,"
wall Street Journal, Feb. 5, 1971, p. 16.
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Competitive actlon in the marketplace, already

evident, not only drastically minimized the effect

of the increase, but would also serve to create

further competitive chaos in an already chaotic

market. 24/

From April through July of 1971, demand surged in antici-
pation of a steel strike. Price discounts vanished and the
industry put through a 6.25 percent price increase in sheet
and strip products.

After the steel labor negotiations were settled without a
strike, the industry announced, on August 2, 1971, an eight
percent across-the-board price increase to take effect on a
staggered schedule from August 5 to December 1, 1971. However,
demand was very weak and within two weeks Bethlehem deferred
its increase on cold rolled sheet until February 1, 1972. 25/

Demand remained weak thro&gh November 1971, and secret
price concessions were available. One steelmaker was quoted
as saying that because of weak demand the:

quoted price situation is very weak and almost

mythical. It is so spotty it jumps all over the

place and depends on whether you're competing against
foreign mill deliveries or whatever. 26/

24/ "Cyclops Division Rescinds Boosts in Steel Prices,"™ Wall
Street Journal, April 21, 1971, p. 3.

25/ "Slump in Orders May Prompt Steelmakers to Follow
. Bethlehem's Price Rise Delay," Wall Street Journal, Aug. 16,
1971, p. 4.

26/ "Steel Prices are Soft, Some Conce551ons Available in
Absence of Ordering Swrge,“ Wall Street Journal, Nov. 8,
1971, p. 2.
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Apparently steel distributors were doing the bulk of the
outright price discounting. The products most seriously
affected were hot and cold rolled sheets since demand. from the
auto industry was low. Steel mills were also involved in
discounting during this time, but the discounts of the major
mills took the form of selling prime steel at secondary prices,
and the dropping of some extra charges. 27/

The Steel Committee of the N.A.P.M:* stated in their
December 1971 Bulletin:

The committee splits evenly on the question of

whether or not the latest price levels by major

mills are holding firm. The softness seems to

be in the form of concessions on quality or

extras rather the direct concessions. About half

of the commi‘tee members are finding that prices

by the smaller mills have not followed the lead

-of the major producers. As would be expected,

this condition is found most often in the South,

where most of the smaller mills are located.

In referring to prices of steel distributors the Steel

Committee went on to say:

Competition has made the increases more
theoretical than actual. The committee is
unanimous in the opinion that prices are soft

and that concessions are available to the man who
looks for them. 28/

27/ "Order Battle Triggers Price Shading in Steel," Industr
Week, Sept. 27, 1971, p. 50; "Buyers Press on Prices; Uncertainty
Plagues Mills," American Metal Market, Nov. 8, 1971, p. 5.

28/ "The Steel Market," Bulletin of the National Association
of Purchasing Management, Dec. 1971, p. 3.
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Despite these discounts, the BLS index for steel mill
products showed no change from August 1971 to December 1971.
While discounting on hot rolled and cold rolled sheet was
reported to be especially prevalent, the BLS indexes on these
items also showed no change from August to December of 1971.

In early January of 1972, Inland Steel privately informed
its users that it would offer quantity discounts on flat rolled
products. U.S. Steel responded by cutting prices by $5 to $8
per ton on sheet, eliminating the quantfé;’éiscount. U. S.
Steel's move was followed, either publicly or privately, by
the other major steel producers in the U.S. 29/

In addition to the cuts in sheet prices, U.S. Steel a1s6.>'
cut a number of non-flat items: $25 per ton on merchant
quality bar, $25 per ton on bat'shapes, $15.50 per ton on
light wall electric weld linepipe, $9 per ton on rebar, and
$15 per ton on structural fabric made of heavy wire or light
rod. Most of these cuts remained in effect until mid-November
1972. They represented an effort by U.S. Steel, with the other

major producers following, to regain some business lost to

imports and minimills. 30/

29/ "Quantity Discounts Stir Steel Industry," Industry Week,
Jan. 17, 1972, p. ll; "Major Steel Concerns Cut Prices Dilut-
ing Recently Won Increases," Wall Street Journal, Jan. 6, 1972,
p. 3; "Steel Price Cuts Laid to One Mill's Drive to Lift Market
Share, Not Less Demand," Wall Street Journal, Jan. 10, 1972,

p. 2.

30/ "Uneasy Truce on Prices; Buyers Pleased with Cuts,”
American Metal Market, Jan. 10, 1972, p. 4; "Ground work Laid
for New Look in Steel Pricing,"™ Metalworking News, Jan. 10,
1972, p. 1; "Behind the Disorder in the Prices of Steel,”
Business Week, Dec. 23, 1972, p. 17.
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Despite these deep discounts on bars, the BLS index of
hot rolled carbon bars showed no change from August 1971

through December 1972.
On February 23, 1972, U.S. Steel Corporation reduced the

list price of its most popular grade of stainless steel plate
by 20 percent. It indicated it was moving to put a floor
under prevailing price discounting in the marketplace. 31/

In response to rising demand, speé?éiiy steelmakers

raised prices in late March 1972 by reducing private discounts

to their distributors by five percent. 32/

On April 13, 1972, Bethlehem Steel Corporation announcéé"
it would not raise prices on virtually its entire line of steel
products before January 1, 1973. The action, which was followed
by most major mills, was an effort to stop discounting by
domestic mills, notably Alan Wood and Phoenix, and to meet
import competition. A spokesman for Phoenix Steel indicated
that if a purchasing agent had a bona fide lower offer, Phoenix

Steel would meet the competition. However, Phoenix thought its

]

company was sufficiently small so that "we couldn't possibly

hinder anyone." 33/

31/ "U.S. Steel Reduces Quote 20 Percent on Some Stainless
Plate,™ Wall Street Journal, Feb. 24, 1972, p. 4.

32/ "Steelmakers Cutting Discounts Five Points for Stainless
Sheet," Wall Street Journal, March 31, 1972, p. 2.

33/ "Bethlehem Plans No '72 Price Rises on Milled Sheets,”
Wall Street Journal, April 14, 1972, p. 3.
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In late November 1972, U. S. Steel announced a round of
price increases, averacing 2.7 percent on items other than
sheet and strip, to be effective January 1, 1973. The increases
were in anticipation of increased demand. 34/ The Steel
Committee of the N.A.P.M. commented in February 1973 that:

Some of the other producers announced the same
increases, some different increases and some no
increases at all. This creates the unusual
situation of several different price.levels
within some product lines and will require
careful study on the part of buyers. The general
opinion in the Committee seems to be that these
increases were expected and will stick. There
is also a feeling that competitive adjustments
will be made where warranted . . . . Many buyers
are beginning to feel that under the current
arrangement, foreign prices do not, in fact,
hold down domestic prices since they are tied

to them. They are also beginning to feel that
what is today's ever smaller spread may be
tomorrow's premium as consumption surpasses
capacity in this country. 35/

Probably even the Steel Market Committee did not antici-
pate the extent to which their prediction would be verified.
A sustained boom in steel demand prevailed--beginning in
November of 1972 and extending to October 1974.

Spurred by espécially strong automotive demand, the boom
first hit the flat rolled mafket. By April 1973, partly as

\

a result of price controls, a shortage of steel appeared.

Thus, mills began to allocate the available steel on non-price

34/ "Price Moves Point to Strong, Improving Steel Market,"
American Metal Market, Nov. 27, 1972, p. 22.

|
35/ "The Steel Market,"™ Bulletin of the National Association

of Purchasing Managemént, Feb. 1973, p. 8.
|

-187-



criteria, rewarding regular customers with larger shares of
the short steel. Moreover, the dropping of marginally
profitable product lines was accelerated. 36/

In May of 1973, the Steel Market Committee reported:

Equitably distributed, it (output) is probably

not too far out of balance with the actual needs

of the economy. However, it is not sufficient

to take care of a tremendously inflated auto-

motive demand and the booming demand for other

products on top of attempts to build -inventory.

« « « According to most reports, foreign suppliers

are not very interested in quoting. Those who

are quoting are frequently at levels above domestic.

The domestic mills, understandably, have to divvy

up the available supplies among those who have

been buying from them during the lean times. . . .37/

By May 1973, the boom spread to the remainder of the
steel market with heavy steels such as heavy plates,
structural shapes; 0il country goods and pipe in short
supply. 38/ The domestic boom coincided with a worldwide
boom, so that foreign steel was generally available only
at higher prices.

The across-the-board boom continued throughout 1973. 1In
the face of Cost of Living Council price controls, a significant
shortage of steel developed. Many products, such as rebar,

were being sold by steel brokers at prices well above the

36/ "Steel Summary,” Iron Age, April 26, 1973, p. 101; "Sheet
Steel Price Boost Seen Soon to Ease What Industry Contends is a
Profit Squeeze," Wall Street Journal, May 7, 1973, p. 36.

37/ "The Steel Market," Bulletin of the National Assocxatlon
of Purchasing Management, May 1973, p. 3.

38/ "steel Summary,” |Iron Age, June 7, 1973, p. 81.
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mill price. 39/ Discounts off list virtually vanished and
charges for "extras" were revised upward.
Commenting on these developments the Steel- Market

Committee in August 1973 stated:

The industry is trying to improve its net by

the elimination of "deals," revisions in extras,
elimination of unprofitable products and customers.
« « « [Tlhe once lowly rebar is so scarce that a
form of black market seems to be developing as

some brokers ask double the going mill. price. . . .
Foreign steel is still being delivered here but
generally under long term contracts and only to

very important customers. Prices generally seem

to be above domestic for the material available. 40/

The Steel Market Committee's November 1973 report stated: .

The premiums now being paid for imports by the
same people who were the low dollar buyers in the
past should demonstrate that opportunism has two
edges. . . . Apparently users are paying up to

a third more for foreign because its all they can
get and are being very quiet about it. . . .

It is interesting that only one Committee member
lists price as a major consideration. All others
consider availability as their first concern.

All say that price increases will cause no change
at all in buying policy. 41/

In the first quarter of 1974, automotive demand dipped.
Nonetheless, the full-blown boom continued. The demand for

heavy steels was as strong as ever, and the demand for flat

39/ "Mersick and Co. Chairman Asks: 'Where Is the Steel
Going?'"™ American Metal Market, Oct. 19, 1973, p. 1.

40/ "The Steel Market" Bulletin of the National Association of
Purchasing Managementq Aug. 1973, p. 7.

41/ 1bid. Nov. 1973, p. 7.

| ~-189-




rolled products from other industries was sufficient to consume
mill production. Moreover, there were reports that the auto-
mobile industry was taking its allocation of sheet and reselling
it at a premium. 42/ Automotive demand returned in the' second
quarter of 1974 and demand remained at a peak until October
1974. 43/

Many mills, including U. S. Steel, dropped their policy
of freight absorption and the schedule.gsf“éxtras was revised
upward so that it cdrresponded more closely with costs. 44/ ‘
Due to the strengthiof demand, steel mills were able to sel; N
products of lower q&ality. This was a major factor in increas-
ing the industry's yield of shipped to raw steel from 68.9 per-
cent in 1972 to 75.2 percent in 1974 (see table 4.8). 45/

In their May 1974 Bulletin, the Steel Market Committee

reported:

42/ "Steel Summary," Iron Age, April 22, 1974, p. 65; "Months
~Steel Output Sold in One Week," Industry Week, March 4, 1974,

p. 56.

43/ "steel Summary," Iron Age, April 22, 1974, p. 65; "Steel
Summary," Iron Age, July 15, 1974, p. 81; "Steel Summary,"
Iron Age, Oct. 20, 1974, p. 85.

44/ '"Price Increases Force Shifts in Steel Buying," Industry
Week, June 3, 1974; p. 59; "Steel Price Boosts are Likely as
.U.S. Lets Firms Pass Along Soaring Costs of Scrap,” Wall Street

Journal, March 18, 1974, p. 7.

45/ "Steel Makers Raise -Sights on Shipments,® Industry Week,
May 27, 1974, p. 52.
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Everyone expected the 30 percent to 40 percent auto
slowdown in [f]lirst quarter 1974 [to] make more
sheets-available for the general sheet using market.
This has not happened. Automotive has continued
to take the sheet allocated to them. They-have
shipped it to their overseas plants, sold some of
it to brokers, and passed some of it along to
their own subcontractors. . . . Little if any
additional tonnage is being offered to the
market. . . .

(Foreign) Prices for long standing good
accounts are apparently 30 percent to 50 per-
cent above domestic with a rising trend. Steel
for new accounts or sold by brokers.might be
double the domestic price or more. 46/

By August of 1974, with price controls lifted, the steel
mills raised list prices by 30 percent to 40 percent. The
Steel Committee reported in August 1974 that these price
increases stuck. 47/ |

By the fourth quarter of 1974, demand began to weaken. It
did not weaken uniformly, however, and modest price increases
were announced in December 1974 for the two products in
strongest demand: plates and shapes. 48/

Due to the differential impact of the scrap passthrough
permitted by the Cost of Living Council, a multi-tiered list

pricing schedule had developed in January 1974. 49/ However,

46/ "The Steel Marke;," Bulletin of the National Association
of Purchasing Management, May 1974, p. 6.

-3

7/ 1Ibid. Aug. 1974, p. 7.

-3

8/ "After Two Years Buyers are Back in the Drivers Seat,"”
Iron Age, Dec. 9, 1974, p. 44. ’

49/ "Steel Summary," Iron Age, Jan. 14, 1974, p. 57; "Six
More Steelmakers Lift Bome Prices, Causing Rare Pricing
Chaos in the_Industry,™ Wall Street Journal, Dec. 31,
1973, p. 5 !

l
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in the first quarter of 1975, firms, under demand pressures,

were shaving prices to meet the lowest quotes of competi-

tors. 50/ Price shaving by minimills was repogted

through the second and third quarters, while discounting

appeared in the specialty steel markets. 51/ &
In testimony before the International Trade Commission,

R. Simmons, president of Allegheny Ludlum, presented data on

his company's delivered transactions prices of stainless . &

cold rolled sheet in Chicago. These data show a cyclical

trend: rising during the 1973-74 boom and falling during

the 1975 contraction.

On the basis of reports from American Metal Market and
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