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INTRODUCTION 
This report analyzes the U.S. semifinished steel 

industry. Because all finished steel products pass 
through a semifinished stage, this report covers all 
steelmakers, but focuses only on steelmaking 
operations through the production of the semifinished 
steel. Although these operations vary from one 
producer to anothez, they are collectively referred to as 
primary stage operations. 

Many of the most important changes affecting the 
steel industry are those affecting primary stage 
operations. Most semifinished steel products are 
consumed inteznally by steel producers; few entez 
open-market trade. However, the cost of semifinished 
steel constitutes a high percentage of the value of the 
finished steel products that are traded. I Environmental 
legislation is challenging the industry to develop 
cleaner and more efficient steelmaking processes, 
while interfinn rivalry and competition from substitute 
materials are forcing steelmakers to invest in 
cost-saving and quality-enhancing technologies. 

Environmental regulations primarily affect the 
steel melting stage of steelmaking and, consequently, 
semifmished production. Although all steelmakers will 
be forced to cope with tightening regulations on 
environmental control, in the short tenn, it is likely that 
increased regulation of coke oven emissions under the 
Clean Air Act Amendments of 1990 will 
disproportionately affect integrated steelmakers. For 
electric arc furnace (EAF) steelmakers, the primary 
issue for the future is the availability of quality scrap. 
As minimills move into production of hightt quality 
steel products, steel purity becomes increasingly 
important In an attempt to insure quality, several mills 
are supplementing their use of scrap with purer forms 
of iron, such as direct-reduced iron (DRI) and iron 
carbide. 

In view of the high cost of most new equipment 
and the relatively long lead time necessary to bring 
new equipment on stream, changes in production 
methods and products genezally can be made only 
gradually. Even new process technologies that 
fundamentally change the industry, such as continuous 
casting technologies (described below). are adopted 
only ovez long peziods of time. This is because 
installation of major pieces of new steelmaking 
equipment may cost millions of dollars and require 
additional retrofitting of othez plant and equipment 
The payback peziod for an investment in a new 
technology can be many years. Given the recent 
financial pttformance of the steel industry and certain 
recent reported difficulties in raising funds in the bond 
market. the ability to raise the capital needed to 
purchase such equipment is limited. 

In the long term, the steel industry will likely 
continue to move towards more simplified and 

1 Approximately 85-90 percent of the cost d hot-rolled steel 
and 60-75 percent of the cost d cold-rolled steel are inc:um:d 
during the primary stage q>entiam. 

continuous primary stage technologies that reduce the 
capital costs for new mill construction, allowing 
smallez mills to opente efficiently. The companies that 
excel in this environment will be those that have the 
resources and foresight to invest in such technologies. 

Product Description 
Semifinished steel products2 are the first solid 

forms of molten steel, and usually represent the rough 
stock from which finished steel mill products are 
formed. Semifinished steel can take several fonns, 
categorized as ingots, blooms, billets, or slabs. In 
addition, semifinished steel can also vary by 
composition (or grade). Although there are hundreds of 
grades of standard steels and many more proprietary 
grades, the indus~ generally classifies steel as carbon, 
alloy, or stainless. This report coven carbon and alloy 
grades, but excludes stainless and tool steels, which 
will be covered in a forthcoming summary. 

Ingots are huge castings resulting from the 
solidification of molten steel (figure 1). The castings 
vary by cross-sectional dimension, shape, and amount 
by which the steel has been deoxidized. 4 They are 
generally further rolled into blooms, billets, and slabs, 
which are collectively referred to as semifmished 
shapes. Some ingots are not used to make semifinished 
shapes, but instead are forged directly into shafts for 
power plants, nuclear plant components, and other 
products. 

Among semifinished shapes, distinctions are made 
according to size, dimensions, and intended use. 
Blooms and billets are used in the production of 
non-flat steel products. Since blooms are largez than 
billets, they are used as the feedstock for the heavier 
non-flat products (medium and heavy structural shapes, 
rails, and sheet piling), whereas billets are the 
feedstock for bars, light sttucturals, wire rod, and tube 
rounds for seamless pipe. 

Both are generally of rectangular, square, pr 
circular cross section, have a length sevezal times 
greata than the maximum cross-sectional dimension, 
and, if rectangular, a width less than four times the 
thickness (figure 1). 

Unlike blooms and billets, slabs have 
cross-sectional proportions that are more oblong than 
square (figure 1), as their width is at least four times 
their thickness. They are used in the production of flat 

2 The Rmifinishccl steel indu111y is covered by Standard 
Industrial Product Cassil'icatiClll Code 3312213 (carbon) md 
3312231, 3312236. and 3312239 (alloy). 

3 Carbon lled, the mOll ccmmClll gnde d steel. C011Wn1 
alloying elcmeDll (e.g., manganese, lead. nickel) lDlder specified 
limill, whereas alloy steel contains alloying elements exceeding 
thou limill. The alloys impat pnipertiel to the ateel (e.g., 
ltralgth, bardneu, elec:trlc81 c:oodudivily) that aR appropriate for 
a specified end use. By conventiao, the tenn •anoy lteel" 
eGludes llainles1 steel. wbic::h u a type d alloy steel that, 
because d WI high c:hrcmium conum. u parlicularly 
corrosion-zaistant. Tool steel is also c:itcluded. 

4 United SWes Steel. TM Making, Shaping and Tr1:ating of 
Stul, 10th ed., (PiUsbuJgh: AssociatiClll d hui and Steel 
F.ngineen, 1984). pp. 691-699. 

1 



Figure 1 
Typlcal cross-section of semlflnlshed steel 

SemHlnlshed shapes 

Bloom 

Mostly in the ranae 
6"x&• to 12· x 12.t: 
square or slightly 'oblong 

Biiiet Slab 

Mostly in the range Mostly 2•-9• thick· 
2"x2io S"xs•; mostly 24• -60" wide 
mostly square 

Source: Constructed from information presented in United States Steel, The Making, Shaping, and Treating of Steel, 1 Oth 
ed., pp. 693 and 701. 

products (sheet, strip, and plate) and skelp, which is 
used for fanning welded pipe. 

Production Proc~ 
The production of semifmished steel begins with 

the productioo of molten steel, which is produced 
either by the integrated or . nonintegrated process 
(figure 2). The nonintegrated process, which is used 
primarily by small mills, referred to as minimills, 
produces molten steel by melting steel scrap in an 
electric arc furnace (EAF). Integrated producers, on the 
other hand, smelt iron ore and coke (a processed fann 
of coal) in a blast furnace to produce molten iron, 
which is subsequently poured, along with some steel 
scrap, into a steelmaking furnace, generally a basic 
oxygen furnace (BOF). The hot metal is refined into 
steel when oxygen is blown into the metal bath, where 
it combines with excess carbon. Lime is added to serve 
as a fluxing agent; it combines with impurities 
(oxidized carbon and other elements) to fann a floating 
layer of slag, which is later removed. 

Once molten steel with the correct metallurgical 
properties has been produced, it is cast into a form that 
can enter the rolling process. Currently the industry 
uses two principal methods of casting: ingot teeming 

2 

and continuous casting (figure 3). Ingot teeming is the 
traditional and less efficient process, in which steel is 
poured into large individual molds, allowed to solidify, 
and then separated from the molds. The resulting steel 
ingots are placed in soaking pits where they are heated 
until they reach a unifonn temperature. The reheated 
ingots are then rolled in a primary breakdown mill into 
blooms, billets, and slabs. In 1992, slightly less than 
one-quarter of crude steel in the United States was cast 
using the ingot teeming method. 

Continuous cast steel accounts for more than 75 
percent of the crude steel that was cast in the United 
States in 1992 compared with approximately 30 
percent in 1982.5 The continuous casting process 
bypasses several steps of the conventional ingot 
teeming process by casting steel directly into 
semifinished shapes. Molten steel is poured into a 
reservoir (called a tundish) from which it is released 
into the molds of the casting machine. The steel is 
cooled as it descends through the molds, and before 
emerging, a hardened outer shell is fanned. As the 
semifmished shapes proceed on the runout table, the 
center also solidifies, allowing the cast shape to be cut 
into lengths. In terms of operating efficiency, 
continuous casting reduces the operating costs of 

5 American !rm md Steel Institme. 
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Figure 3 
Flow chart of steel casting; Ingot casting vs. continuous casting 

Ingot Casting Method 
• Producing slab from liquid steel requires approximately . 90 -1.1 O manhours per ton. 
• Yield of liquid steel to slab is typically 79 percent. 
• Energy consumed to produce slab is typically 13.5 million btutton. 

- Ladle 

lngol ~•di! ~JI WI_ \\ 
Molten steel from ladle is poured 
into ingot molds. 

Continuous Casting Method 

Soaking Pit 

~ODD~ 
After being stripped from molds, 
ingots go to soaking pit for uniform 
heating 

Breakdown Mill 

Ingots pass through primary 
breakdown or roughing mill. 

• Casting slab from liquid steel requires approximately .35-.50 manhours per ton 
• Yield of liquid steel to slab is typically 97 percent. 
• Energy consumed to produce slab is typically 11.8 million btu/ton. 

- Ladle 

- Mold Chambers 

~ - Torch Cul-011 

--a.,4 I I 
"-?1 ocu:ooo 

Molten steel from ladle is poured into ingot tundish, and then flows continuously into the molds. 
When the steel emerges from the mold, a hardened outer shell allows it to maintain its form. 

Source: Constructed from information presented by Dr. Donald Barnett, Economic Associates, Inc. 
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Several companies have stated that they sold 
surplus semifinished products on the open market. but 
few do so regu]arly. Instead. most try to enter the 
market when steel demand is low (and the market for 
their finished steel output has diminished) and exit the 
market when steel demand is high (and the company 
would rather roll all the steel it can melt). 

Industry Concentration 
Semifinished steel producers are concentrated 

geographically in the Great Lakes region, where the 
integrated steel companies based their operations. 
Several minimills also operate in this region. The 
South is the next largest steel-producing region, 
although there are only two integrated steel plants 
(Gulf States Steel and USS-Fairfield). Steel production 
in the western United States is limited to one integrated 
plant (Geneva Steel) and a small number of minimills. 

Although the steel industry has traditionally been 
regarded as oligopolistic, competitive conditions in the 
industry have changed.9 In 1992, the top four firms 
produced 38 percent of the nation's crude steel, and the 
top eight produced 52 percent. By conttast. lO years 
earlier, the top four firms produced 48 percent and the 
top eight firms 74 percent. The decrease in industry 
concentration reflects the entrance of minimills into the 
industry and substantial downsizing on the part of 
integrated producers. 

Another important change in the industry's 
sbllcture is its decreased vertical integration. Steel 
companies, particularly integrated companies, 
traditionally owned a stalce in coal, iron ore, or scrap 
suppliers, raw materials transportation operations, and 
downstream fabricating and distribution facilities. In 
the course of resbllcturing in the 1980s, however, 
many sold off their interests in raw materials and 
transportation enteiprises to focus scarce capital 
resource on their steelmaking operations. 

Foreign Investment in the U.S. Steel 
Industry 

Foreign steelmakers acquired interests in and 
injected considerable new funds into the U.S. steel 
industry in the mid- to late-1980s. Much of the 
investment was in rolling or coatinglO facilities, and 
even service centers and distribution outlets, but a 
sizeable amount involved primary stage steelmaking 
operations (table 1). By providing needed capital and 
technology, foreign steel companies facilitated the 
upgrading of numerous aging U.S. facilities and the 
installation of capacity in new higher-value-added 
product lines. 

9 For further information, see U.S. Intematimal Trade 
Commission, QlltlTlerly _ ~Y"":'_ on tM Stallu of the Stul lndllstry 
(investigation No. 332-226), USITC publicatiai 246.5, Dec. 1991, 
pp. i-vii. 

10 Steel mill products may be coated with metals ar 
nomnetallic substances to improve their aesthetics, to reduce the 
final ~uct cost (m lieu m using more expensive hue 
materials), and to improve their corrosiai resistance. 

The investment came in several forms. In some 
instances, foreign producers took an equity position in 
an established steel company or particular steelmaking 
facility. Notable examples are NKK's 70-percent 
equity position in National Steel and Kawasaki Steel's 
50-percent ownership position in Armco Steel Co. L.P. 
Other foreign investment took the form of joint 
ventures in greenfield sites, though most of those were 
in steel-processing facilities, particularly coating lines. 
The one greenfield joint venture site that involves 
primary stage operations is the structural steel facility 
built in 1989 in Blytheville, Arkansas, and jointly 
owned by Nucor Steel and Japan's Yamato Kogyo 
Steel. 

Japanese steel companies were the most active 
investors. Each of the major Japanese producers is 
involved with at least one of the major U.S. steel 
companies. As invesbnent by the Japanese slowed in 
the late 1980s, steel producers from Europe, 
particularly state-owned Usinor-Sacilor of France, 
began to invest in the U.S. steel industry. Other 
investors included steel companies from Brazil, 
Canada, China, and Korea. 

Pricing 
Because the market for semifinished steel products 

is small relative to that for finished steel products, the 
price for semifinished steel is not published in the trade 
press. However, conversations with industry 
representatives indicate that U.S. prices for 
semifinished steel fell along with prices for most 
finished steel products during 1991 and 1992.11 

In the relatively limited semifinished steel market, 
the consumer is likely also to be the supplier's 
competitor (in sales of finished steel); thus, the 
dynamics of pricing operate differently than for 
finished steel products. A steelmaker with excess 
melting capacity may have incentive to refrain from 
selling semifinished steel at a price that would allow 
the (competitor) consumer to produce a finished steel 
product at a lower cost. This could happen when the 
consumer's cost of rolling the semifinished shape is 
lower than the supplier's cost. Thus, the semifinished 
sales price would reflect not just the supplier's 
production cost, but the customer's cost of processing 
the semifmished steet.12 

Employment, Productivity, and 
Compensation 

As the steel industry restructured in the 1980s, the 
closure of steelmaking facilities resulted in the lay-off 
of tens of thousands of workers. At about 140,000 
workers in 1992, steel industry employment is 
14 percent below 1987 employment levels, and only 
about 50 percent of 1982 levets.13 Approximately 

11 Repiaeullfives of variou llteel campanies, interviews with 
usrrc staff to gather background infonnaball m the semifinished 
llteel industty, Mar. 13-14, 1992. 

12 Jbid. 
13 American Iron and Steel Inllilute, Alua.....U Sllllistical 

Report, various years. 
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°' Table 1 
Foreign equhy Investment In selected U.S. facllltles Involved In primary stage steelmaklng operat1ons1 

Foreign Share of Start~ Existing (E) Project Partner/ Foreign Foreign up or or Company Owner Country ownership Date New(N) Asset 
(Percent) 

All facilities in U.S. and Canada Al Tech Spec. Steel SammiSteel South Korea 100 1989 E Arkansas Steel Sumitomo Japan 25 1989 E All facilities Armco Kawasaki Japan 40 1989 E Eastern Steel Division Armco Kawasaki Japan 50 1990 E Eastern Steel Division (increased owner 

E 
ship} Atlantic Steel lvaco Canada 100 1979 All facilities Auburn Steel Ataka/Kyoei/Sumitomo Japan 100 1977 E Steelmaking facility in Auburn, NV Connecticut Steel Korf Germany 100 1985 E All facilities Connecticut Steel Von Moos Holding AG Switzerland ~~123 1991 E All facilities CSC Industries- Daido Steel/lmetal SA Japan/France 1989 E Bar mill in Warren, OH Copperweld 

Western Canada Steel Canada 51 1959 E Steelmakin~ facility in Hawaii 
Hawaiian Western 
Inland Steel Nippon Steel Japan 13 1989 E Purchase o equity share J&Lsraialty Usinor-Sacilor France 100 1990 E All facilities Lacie e lvaco Canada 51 1983 E All facilities National Steel NKK Japan 50 1984 E All facilities National Steel NKK Japan 70 1990 E All facilities (increased ownership~ New Jersey Steel Von Roll Switzerland 100 1983 E Steelmaking facility in Sayreville, J Nucor Corp. Yamato Kogyo Japan 49 1989 N Structural steel facility, Nucor-Yamato, 

(2) in Blrnheville. AK Ocean State Steel Von Moos Holding AG Switzerland 1991 E All faci ities Phoenix Steel CITl-Steel Peoples Repub- 100 1989 E Plate mill in Claymont, DE 
lie of China 

Raritan River Co-Steel Canada 100 1980 E Steelmaking facility in Perth Amboy, NJ Slater Steel (Ft. Slater Industries Canada 100 1980 E Specialty bar mill Wayne Specialty) 
Tokyo Steel/Mitsui Japan 1977 E Facility in Etiwanda, CA Tamco 50 usx Kobe Japan 50 1989 E Steelmaking facility in Lorain, OH 

1 Excludes rolling, coating, and other processing facilities. 
2 Majority owner. 

' 
Source: Various issues of American Metal Market, Metal Bulletin, ~nd Steels Alert. 



35-40 percent of all steelworkers are involved in 
melting and casting operations.14 

The downsizing of the workforce, the increased use 
of automation, and workforce training have 
significantly enhanced worker productivity, which is 
commonly measured in the number of manhours 
required to produce a ton of steel (mhpt). In 1986, 
labor productivity in steel melt shops (in tenns of 
liquid steel production) typically ranged from 1.35 
mhpt to 1.55 mh&t By 1991, productivity ranged from 
1.15-1.45 mhpt 

As labor productivity increased, so did worker 
compensation. In 1992, steelworkers earned an average 
of almost $30 per hour (in current dollars, including 
benefits), compared with $24 per hour in 1987. This 
figure is fairly uniform among the large integrated 
producers, where long-term labor contracts are 
negotiated with the United Steelworkers of America. 
Compensation in minimills tends to be somewhat 
lower. In many cases, steel companies have inttoduced 
some form of profit-sharing plans and/or productivity 
based pay. At Nucor, for example, one-third of 
workers' compensation is based on a base hourly rate, 
one-third on a productivity rate, and one-third on 
company profit 

Research and Development 

Much of the research and development in the U.S. 
steel industry focuses on the processes used in the 
production of semifmished steel Progress in these 
areas has decreased operating and capital costs, 
increased steel quality, and reduced energy 
consumption and pollution. However, relative to many 
of its principal foreign competitors, the U.S. steel 
industry spends a relatively small amount on research 
and development In 1992, U.S. steel industry 
expenditures for research and development totaled 
$158.0 million and represented 0.31 percent of net 
sales.16 

To compensate, several U.S. producers have 
incorporated technologies developed overseas. Because 
the steel industry is global in nature, new technologies 
and processes developed in one country have in several 
cases been first implemented in another. The 

14 For further infonnatim, see U.S. Intematicnal Tnde 
Commission, Steel Industry Aluulal Report on Competitive 
Conditions in the Steel Industry and lnd11Stry Ejforu to AdjllSI 
and Modernize ("mvesligation No. 332-289), USITC publicalion 
2226i Oct. 1989, p. S. 

5 Dr. Donald F. Bameu, F.conomic Associates, Inc., 
telephme conversation with USITC staff, June 10. 1992. The 
range of labor productivity depends not only m operating 
efficiency. but oo the amount Of ore sintering and the amount of 
coke that is produced 81 opposed to purchased. Figures include 
direct (e.g., operating staff, maintenance) and indirect wodi:en 
(e.g., managemem). The improvement Of 1abor produelivity from 
1986-91 is undentated by the~ figures; as cmtinucus 
casting increased, IO did the proportim of hot metal (as opposed 
to steel scrap) added to the steelmal<ing fumac:e. The increased 
hot metal requires added laboc 

16 For further infonnatim, see U.S. Intematicnal Trade 
Commission, Steel Semiannual Monitoring Report, investigation 
No. 332-327, USITC publicatioo 26SS, p. 2S, June 1993. 

principal areas of ongoing research and development 
related to primary stage operations can be categorized 
in four major groups: cokemaking, ironmaking, 
steelmaking, and casting. Below is a discussion of 
ongoing efforts in each of these areas. 

Cokemaldng 
Coke is the primary fuel for ironmaking in the blast 

furnace. It is produced by baking coal in the absence of 
air at about 2,000° Fahrenheit The heat drives off 
volatile elements and the result is virtually pure carbon. 

Coke ovens represent a major capital investment. 
Th consttuct a new battery of coke ovens in the United 
States would cost an estimated $250-300 per ton of 
annual capacity; with an average capacity of 300,000 
tons per year (tpl}• the construction cost would reach 
$75-$90 million. As many U.S. coke oven facilities 
are reaching the end of their useful life, which is 
estimated to be 30-35 years, several integrated 
producers face a decision on whether to rebuild their 
coke ovens. install new ones, or rely on purchases of 
coke in the open market · 

A majcr factor in their calculation is that 
cokemaking continues to be a major source of 
pollution in the steel industry, even though coke oven 
emissions reportedly have fallen an average of 90 
percent since enacbnent of the Clean Air Act in 
1970.18 Increasingly stringent environmental 
regulations (discussed below) make operations at 
existing coke plants more costly and are speeding up 
the closure of several coke ovens. From 1991to1992, 
11 coke oven batteries were either shut down or were 
scheduled to be shut down.19 Cokemaking capacity 
decreased from approximately 44 million tons in 1987 
to 24 million tons in 1992. 20 

U.S. steelmak:ers are turning to new technologies to 
decrease either the sources of pollution or their reliance 
on coke. However, most of the research and 
development in this area is being conducted by 
companies outside the steel industry, that sell or license 
their technology to intemlted steel companies or 
merchant coke producers.n ··· · -

One company that is active in this area is the Sun 
Coal Company, whose "non-recovery" cokemak:ing 
process creates negative pressure (partial vacuum) 
inside the oven that prevents the escape of pollutants. 

17 A. T. Peters, The F.Jfee18 of th Clean Air Act, Amendment 
of 1990 on the U.S. Coke and Steel lnd11Stry and Foreign Trade 
Balance, (U.S. Bureau of Mines: Washington, Sept. 1991), pp. 
9-10. 

11 Bruce Steiner, Vice President, Envinmnental and Ene!JY 
Policy. American Iron and Steel Instilllte, telephone convenauon 
with USITC staff, June 17, 1992. 

19 The lhut-down coke oven batteries include duee at USS 
Fairleu Wodts, lix at Inland, and one each at two merdiant coke 
produccn, Dcuoil Coke and Terre Hallle Coke. Steiner interview, 
lune 17, 1992 

20 PaincWcbber Wodd Steel Dynamics, St4el Strategist, 
\larlcus issues. 

21 Altemati'1e Cokemaking Teclmology Survey Task Group, 
Alternative Colr.emaking Technologia, a report to the Committee 
m Technology of the American Iron and Steel Institute., Aug. 
1991, p. 7. Men:hant coke proclucen are manufaCIUren that 
operate independently from any steelmaking facility. 
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Heat, not by-product gases, is recovered and provides 
electrical energy for the ovens• operation. Ex~ 
energy can be sold to outside customers. Sun Coal's 
coke batteries in Van Sant, VA. which are the only 
non-recovery coke ovens in the United States, have a 
total production capacity of 600,000 tp~ Output is 
targeted to small blast furnace opezators. Although 
Inland Steel had p1anned a joint-ventme with Sun Coal 
to build non-recovery coke batteries, the deal was 
canceled in early 1992, reportedly because Sun Coal 
opted for a different approach to marketing its 
technology.23 

The most prominent technology to replace coke in 
the blast furnace is pulveri7.ed coal injection (PCI). 
which substitutes coal for coke as the blast furnace 
fuel. PCI technology can replace about 25-40 percent 
of coke in the blast furnace. Although Armco has used 
coal injection technology since the 1960s, no other 
U.S. fmn adopted it for many years. In 1arge part, 
adoption of PCI technology was limited by the high 
fixed capital costs of constructing a PCI facility. With 
capital costs estimated to be $100-110 per annual ton 
of capacity,24 providing enough pulverized coal for one 
1-million-tpy blast furnace would cost approximately 
$20-$22. million.25 

More recently, interest in the pulverized coal 
technology has increased. U.S. Steel's Gary Works 
outfitted each of its four operating blast furnaces with 
pulverized coal injection equipment and it is expected 
that when operating at full-speed, one million tons of 
coke will be displaced annually.26 Inland Steel 
installed PCI equipment at its largest blast furnace in 
September 1993. The annual coke displacement will be 
600,000 tons.27 Bethlehem Steel plans to begin a PCI 
project, partially funded by the U.S. Department of 
Energy, at its Burns Harbor, Indiana facility. This 

· project differs slightly from the others because it will 
use granulated coal rather than pulveri7.ed coal. And 
finally, USS/KObe Steel has announced its intention to 
add PCI capabilities to its two largest blast fumaces.28 

Steel producers can also inject other fuels-natural 
gas, oil, and tar/pitch-instead of coke into the blast 
furnace, but these fuels generally can only replace coke 
in limited amounts. The most promising fuel appears to 
be natural gas, injection of which increases the 
productivity of the blast furnace. A 20-percent 
decrease in coke will increase blast furnace production 

22 Ahenw:ive Cokemaldng Technology Survey Task Gniup, 
p. 7. 

23 Inland Steel Industries, Annual Report 1991, p. 10. Peter 
Scolieri, "Inland Plans PCI Fac:ilil)'," American Metal Market, 
Mar. 19, 1992, pp. 2, 4. 

24 Jay C. Agarwal. et.al., "Natural Gas Fills Gap in Coke 
Decline," •rican Metal Market Sue/making Supplement, Sep. 
24, 1990, p. 30A. 

25 CalC:ulated by USITC staff. Assumes 400 pounds of natural 
gas iniecred for each tclll of hot metal produced. 

26"GCOl-ge E. Kuebler, "Coke Cmcems Fuel Interest in PCI," 
33 Metal Prod111:ing, April 1993, p. 17. 

27 Jbid. 
28 lbid., p. 2o. 
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by 10 percenL29 Researchers have not been successful 
in injecting substantially greater amounts of natural 
gas. 

Another potential partial substitute for coke is 
formcoke, which is a blend of coke with coal that has 
been baked at relatively low temperatures. The benefit 
of the formcoking process is that it is done in an 
enclosed vessel, allowing the pollution-bearing 
volatiles to be recovered and used to form products that 
can be sold. Steel companies have shown little interest 
in the technol~ which has reportedly advanced little 
since the 1970s, although a few non-steel companies 
have continued to work on formcoke technology. 

lronmaking 
The focus of research and development in 

ironmaldng is in direct reduction and smelting 
reduction technologies. Direct reduction technologies 
aim to concentrate the iron content of iron ore by 
operating below its melting poinL Such technology 
operates without the need for coke. The solid iron 
produced in these~. called direct-reduced iron 
(ORI). is well-suited for use in electric furnaces (which 
minimills rely on) and can be used in basic-oxygen 
furnaces (BOF) (used by integrated steelmakers) to 
increase the hot metal output rate as well as decrease 
coke consumption. In February 1992, Armco's 
Middletown, Ohio works began using DRI as a charge 
material in its blast fmnace to provide additional hot 
metal that was needed to meet increased production 
demands (the demands did not justify operating 
another blast fumace).31 Likewise, Bethlehem Steel's 
Burns Harbor, Indiana facility began using DRI in its 
BOFs as a coolant and as a supplemental pig iron 
supply.32 

The only operating DRI production facility in the 
United States is owned by Georgetown Steel 
Corporation for use in its EAF steelmaking. Most DRI 
production intensively uses natural gas, and is 
therefore only commercially feasible in areas that 
benefit from low natural gas rates, such as many areas 
of the Middle East. Southeast Asia, and Venezuela. 

In terms of smelting reduction technologies, the 
Corex process is the most successful. Developed by 
Korf Engineering in the early 1980s and owned by 
Deutsche Voest-Alpine lndustrieanlagenbau GmbH, 
Corex technology has been in commercial operation at 
South Africa's !SCOR since 1989. Not only does the 
Corex process make use of coal instead of coke. but the 
range of acceptable coals is much broader than is the 

29 Dr. Jay C. Agarwal. "Natural Gas Injection in the Blast 
Fumace: Results fRlllll the Annco Middletown Test Trials and the 
Significmce to Fu1ure Ironmaking," a presentation to the annual 
meeling d the American Iron and Steel Jnst.ilute, New York, May 
28, 1992. h u net dear whether the.produclivily benefiu also 
llllD1v to PCI technology. 
~ ~ -~ Altemaaiw ColCemaking Tedmology Survey Task Group. 

p. 7. 
Sl DU.ct from Midra, 3rd Quarter, 1992, volume 17, number 

4, p. 11. 
32 George W. Hess, "DRI: Can Steel Tap hs Potential.?", 

Iron Age, Febnwy 1990, p. 3S. 



case for the metallurgical coals used in cokemaking. 
The Corex process offers environmental benefits as 
well; there are low emissions and waste materials, and 
the export gas is clean and provides a source of ene.rgy 
for mill operations or outside customers. 

One industry executive has stated that the small 
size of a Corex facility would make invesunent in such 
facilities costly for large, BOP-based producers.33 
ISCOR's Corex facility produces 1,000-2,000 tons of 
iron per day compared with the 8,000-12,000 tons of 
iron per day at a modem blast furnace. Therefore, 
several Corex facilities would be required to replace 
one blast furnace. A relatively small Corex facility 
with a capac~of 500,000 lpy would cost an estimated 
$150 million. Thus, even if Corex offers lower 
operating costs, the capital costs make the invesunent 
difficult for companies that already have sutrJCient 
ironmaking capacity. 

Therefore, Corex facilities are more likely to be a 
complement to, rather than a substitute for, blast 
furnace iron made by integrated steel producers. For 
minimills, on the other hand, the small size of the 
Corex facility is more attractive. It offers a relatively 
low-cost source of hot metal, which can be used to 
dilute scrap in an electric furnace, thereby increasing 
the purity of the resulting steel. This would help 
minimills achieve the steel quality needed to enter 
some of the high-value flat products markets. 

The Australian CRA Ltd. and Midrex Corporation 
of North Carolina together have developed another 
direct smelting process known as HismelL A 
demonsttation plant is being built in Australia with an 
annual capacity of 150,000 tons, with completion 
scheduled for 1995. The process uses a circulating 
fluid bed reactor for preheating and prereducing iron 
ore and coal. Hot blast air rather than oxygen is used 
for the initial combustion of the coal because the 
nitrogen in the air is believed to promote heat transfers 
and control post-combustion temperatures. Smelting 
begins with the bottom injection of coal, which is 
dissolved in the bath. The dissolved carbon is used to 
reduce the iron ore, releasing carbon monoxide which 
is post-combusted by injecting oxygen in the batch.3S 

Steelmaldng 
Several U.S. and Canadian integrated steel 

companies are engaged in a joint research effort 
sponsored by AISI and partially funded by the U.S. 
Department of Energy under 11ie Metals Initiative, to 
take direct reduction one step further. The object of 
their research is to combine the smelting functions of 
the blast furnace and the oxidation processes of the 
steelmaking furnace in one vessel The resulting hot 

33 William Jolley, "Steel Tedmological Revolution." a 
presentation ll the St.eel Survival Strategies VI confcrmcc, New 
Yo~June 18-19, 1991. 

A.T. Peten, TM F/fecu of the Ckan Air Act, Anwndment 
of 1990 on the U.S. Cou and Steel lntbutry and Foreign TraM 
Balance, (U.S. Bureau ca Mines: Washington, SepL 1991), p. S. 

35 George J. McManus, "The DiMCt Approach to Makiiig 
Iron," Iron Age, July 1993, p. 24. 

metal would be ttansferred to another vessel where 
oxygen injection would remove the excess carbon. The 
oxidation would generate excess reducing gases, which 
would be directed back to the first reduction vessel as 
an energy source. If successful, this technology offers 
several benefits. It would: (1) eliminate the need for 
coke ovens and blast furnaces, thereby by-passing 
major pollution sources, (2) reduce capital costs 
required to build an integrated steel mill, (3) lower 
direct operating costs of steel by about $10-$20 per ton 
(a 5 to 15 ']JeICellt savings), and ~ reduce energy 
requirements by about 20 percent AISI estimates 
that it will be 4 to 5 years before the first commercial 
direct steelmaking unit is built and an additional 15 to 
20 years before significant capacity can be installed by 
the industry.37 

Casting 
The final area . of R&D related to primary stage 

operations is casting technology. 11ie replacement of 
ingot teeming with continuous strand casting has 
already been a major advancement (see Production 
Process section). The increased percentage of steel that 
is continuously cast has enhanced the competitiveness 
of the U.S. steel industry. 

The goal of current research is to refine the casting 
process to produce semifinished shapes that more 
closely approximate their intended final form. 
.. Near-net-shape" casting technology takes a variety of 
forms, and is currently being applied to beam blank 
casting, slab casting, and strip casting. 

Near-net-shape casting has already been applied to 
commercial sttuctumls production. Most structmal 
shapes producers now cast steel into beam blanks 
rather than ttaditional square or rectangular blooms and 
billets. Beam blanks are "dogbone" shaped and 
approximate the final shape of a beam, making it easier 
to roll wide-flange beams and H-columns. 
Near-net-shape casting has been further refined by 
Chaparral Steel (Midlothian, TX), which produces 
blanks with a web half as thick as those of 
conventional beam blanks. By casting a relatively thin 
section, Chapaual reduces the amount of reheating and 
hot working needed, thus speeding up production and 
reducing energy costs.38 

A more recent development is the building of 
commercial thin slab casting capacity. For example, 
whereas current continuous slab casters produce slabs 
that are about 9 inches thick. new thin slab casters 
produce slabs that are 2 inches thick. Thin slabs do not 
have to pass through as many rolling mills as 
conventional slabs to reach the desired gauge 
(thickness). Currently there are two different processes 

36 AISI DiMCt Steelm•king brochure. 
n AISI, TM Steel Industry and Global Climate Change, 

Factshec:t, May 19, 1992. 
38 FCll' mon: infonnation on beam-blank casting and its 

impel on efficiencies in structurah production, see U.S. 
Jntemalicnal Trade Commission, fnd11Stry cl TraM Summary: 
Heavy StnM:tllTal Steel Shapu, USITC publication 2S87, Jan. 
1993. 
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that have been utilized in commercial thin slab casting: 
Compact Strip Production (CSP)39 and Jn-Line Strip 
Production (ISP).40 Although the two processes 
contain some unique features, both are designed to use 
electric furnace steel to produce very thin slabs that can 
enter the rolling phase of steel production immediately 
after casting. Thin slab facilities offer various 
advantages over traditional slab or ingot casting 
facilities, including more economies of scale, capital 
savings, speed of construction, and ease of incremental 
growth and development. 

Nucor Steel was the first U.S. mill to adopt the new 
technology, starting up a 900,000 tpy ISP CSP facility 
in Crawfordsville, IN in 1989 and a 12 million tpy 
CSP facility in Hickman, AR in 1992. Nue<r has also 
announced a 1.0 million tpy joint venture with Oregon 
Steel, to be located on the West Coast. Other U.S. mills 
reportedly considering installing this new technology 
include North Star Steel, Chaparral Steel, and 
Binninghmn Steel. One industry analyst predicts that 
by the year 2000 there will be 4 to 5 thin 
slab/flat-rolling mills in the United States with a 
combined capacity of about 8 million tpy.41 The 
United States is not alone in pursuing the new 
technology: thin slab casters are cmrently in 
commercial operation in Italy (Arvedi) and additional 
capacity is planned in Canada (Dofasco) and Mexico 
(Hylsa). 

Steelmakers are working on the development of 
direct strip casting, in which steel slabs would be cast 
at even thinner gauges. Allegheny Ludlum and 
Voest-Alpine are currently operating a commercial 
scale machine in the United States under the trademark 
Coil Cast. 42 If successful, the direct strip operation will 
allow the casting of steel directly into the form of sheet 
and strip, thereby by-passing the hot strip mill. 
Because hot strip mills represent a major investment, 
direct strip casting would substantially lower. the 
capital costs of constructing a sheet steel facility. 
Furthermore, the process efficiencies would 
significantly lower the operating costs of producing 
sheet steel. 

Certain steel producers hope to fw1ber refine 
near-net-shape production through the use of spray 
deposition, also known as spray forming. The spray 
forming process, developed by Osprey Ltd., is a 
near-net-shape process in which liquid metal is 
atomized by gas and sprayed on a preform at a very 
rapid rate. This process results in a finer grain structure 
and substantial equipment cost savings over traditional 
casting methods. Spray forming is currently at the 
development stage in the United States and Europe, 

39 Developed by SMS Schloemann-Siemag AG, Germany. 
40 Developed by Mannesmann Demag AG, Germany and The 

Arvedi Group, Italy. 
41 Jo Isenberg-O'Lougblin, ''Nearer to Net," 33 Metal 

Producing, Jan. 1993, pp. 18-22, 47. 
42 The commercial-scale facility ill casting stainless, not 

carboo steel. If successful, the technology ill expected to be 
transferable to the casting of carboo steel 
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and has been commercialized to a limited extent in 
Japan. 

Environmental Regulation43 
Over the past decade, environmental regulatims 

have expanded to encompass practically every stage of 
the steelmaking process. Environmental regulatims 
have affected industry costs, investment, operations, 
and R&D. The cost of operating and maintaining 
equipment associated primarily with environmental 
control is estimated to be between $10 and $20 per ton 
of steel shipped.44 During 1992, capital expenditures 
on environmental pollution control totalled $287 
million for carbon and certain alloy steel producers and 
$10 million for stainless and alloy tool steel 
producers.45 Such expenditures accounted for 11 and 8 
percent. respectively, of total capital expenditures of 
carbon and certain alloy steel and stainless and alloy 
tool steel producers that year. 

Steelm.aking produces many air pollutants, 
including carbon monoxide, nitrogen oxides, sulfur 
dioxide, and particulates. Airborne pollutants from the 
coke,46 iron, and steelmaking processes have been 
associated with health problems in surrounding 
populations. As a result, concerns about airborne 
emissions have dmninated regulatory interest in ·the 
industry. The most important air quality legislation that 
affects the steel industry is the Clean Air Act and its 
1990 amendments (CAAA). Provisions covering air 
toxics, permits, and enforcement will also significantly 
affect the industry. 

Title m of the CAAA establishes a two-step 
process to regulate toxic air emissions. The essence of 
this process requires the Environmental Protection 
Agency (EPA) to develop a list of source categories for 
each of 189 chemicals, including coke oven emissions, 
and then develop technology-based standards. Second, 
FPA must assess the risk remaining after imposition of 
technology-based standards and propose standards to 
reduce unacceptable risk levels. Until these risk-based 
standards are known, the full cost of compliance with 
the CAAA will remain uncertain. 

Under the CAAA, coke oven emissions are 
targeted for early control. The remaining 188 air toxics 
listed in the amendments include compounds of 
chromium, nickel, manganese, cadmium, lead, and 
other heavy metals found in iron ore, steel scrap, and 
alloying . materials. This comprehensive coverage, 
combined with the emission threshold that triggers 

43 Information in this section ill largely drawn frcm U.S. 
Intematiooal Trade Commission, Steel Semiannual Monitoring 
Report, investigatioo No. 332-327, publicatioo 2682, Sept 1993, 
pp. 13-19. 

44 Bruce A. Steiner, Vice President, Environment and Fnergy, 
American Iron and Steel Institute (AISI). 

45 For further information, see U.S. International Trade 
Commission, Steel Semiannual Monitoring Report, investigation 
No. 332-327, USITC publicatioo 2655, p. 25, June 1993. 

46 The Commission ill aurently examining the effects of 
environmental regulatiOll8 on coke producers and consumers in 
greater detail in a forthcoming study, Metallurgical Coke: 
Baseline Analysis of the U.S. Industry and Imports, investigatioo 
No. 332-342, instituted May 21, 1993, which will be released in 
Spring 1994. 



permit requirements (10 tpy for any listed air toxic or 
25 tpy for aggregate emissions), means that virtually 
all steel mills will be affected. 

The steel industry is a major water user; production 
of a ton of steel requires an estimated 75,000 gallons of 
water."' Although much of this water is recycled in 
the steelmaking process, the industry is likely to be 
substantially affected by the higher threshold for 
water-quality standards at the Federal, State, and 
regional levels. The federal Clean Water Act imposes 
stringent requirements on the industry ··· that are 
magnified by State regulations, which either equal or 
exceed those at the Federal level Local concerns about 
water quality often have resulted in State requirements 
that are more restrictive than those at the national level. 

State concerns about water pollutants have 
encouraged current efforts to develop uniform 
water-quality standards in the Great Lakes States, 
which contain about 80 percent of U.S. integrated 
steelmaking capacity. State efforts to achieve higher 
water quality in all bodies of water in the Great Lakes 
basin may lead to increased operating costs, 
restrictions on increases in capacity, and zero discharge 
requirements. Such requirements may raise production 
costs, affecting the ability of firms to compete in 
already narrow-margin product lines in both U.S. and 
foreign marlcets. 

Under the Resource Conservation and Reclamation 
Act (RCRA), the steel industry will continue to face 
many regulatory and legislative initiatives concerning 
control of solid and hazardous waste. RCRA is up for 
reauthorization, and issues of interest to the steel 
industry include processing and recycling of secondary 
materials, packaging restrictions, interstate waste 
transport, toxic use reduction, and environmental taxes. 
Such provisions significantly affect EAF steelmakers, 
since EAF dust is classified as hazardous waste. 

Consumer Characteristics and Factors 
Affecting Demand 

Although overall demand for semifmished steel 
directly depends on demand for finished steel products, 
the demand for merchant semifinished steel - i.e., 
semifmished steel that is sold on the open market - is 
affected by distinct factors. Regardless of the overall 
level of steel demand, if each steelmaker produced just 
enough semifinished steel to meet its own needs, there 
would be no demand for merchant semifmished steel 
except for that from the relatively small number of 
steel processors that purchase semifinished steel Thus, 
the marlcet for semifinished steel products stems from 
an imbalance between the industry's steelmaking 
capacity and its rolling capaeity. 

Finns that can produce crude steel more quickly 
than they can roll it may sell semifinished steel 
products in order to . maintain a high melt shop 
operating rate. Alternatively, firms that have greater 

47 Telephone interview with official of American Iron md 
Steel Institute. lune 1992. 

rolling than melting capacity may choose to buy 
semifinished steel in order to maintain a high operating 
rate at the rolling mills. 

In 1992, the U.S. aggregate steelmaking capacity 
was 6 percent above steel rolling capacity. As shown in 
table 2, steel-producing companies (integrated, 
minimill, and specialty) had a surplus annual 
steelmaking capacity of 10.5 million tons,. while steel 
processors had the capacity to roll 4.3 million tons of 
steel per year. Thus steel processors are an important 
outlet for excess semifinished steel produced by steel 
producers. 

Even if firms have the capacity to produce the 
volume of semifinished steel needed to maintain high 
operating rates at the rolling mills, other considerations 
may favor the outside purchase of semifinished steel. 
Certain steel applications have very demanding 
requirements in terms of metallurgical characteristics, 
chemical composition, and shape/dimension. Steel 
producers that cannot meet the stringent specifications 
with their own semifinished steel often use 
semifinished steel purchased from a domestic or 
foreign steel producer. For example, imports of 
semifmished steel (excluding stainless) grew by 16 
percent from 1991 to 1992, reportedly in anticipation 
of sh~es of domestically produced semifinished 
steel.48 

In general, semifinished steel from different 
sources is highly fungible, and certainly more fungible 
than other steel products. As steel is processed into 
finished products, steelmakers have more opportunity 
for product differentiation. For example, for flat-rolled 
products, steelmakers can differentiate their products 
through a special surface finish or surface flatness. 
Neither of those qualities is as important for 
semifinished steel. What is most important is the steel's 
chemistry (i.e., whether the semifinished product 
contains very low levels of contaminants or has certain 
desired elements). Semifinished steel can also be 
differentiated by unusual dimensional cbamcteristics. 

FOREIGN INDUSTRY PROFILE 
Few steel-producing nations are actively involved 

in the production of semifinished steel for export. As 
with the U.S. steel industry, most foreign steel 
industries consume almost all of the semifmished steel 
that they produce. The major exception to this is 
Brazil, but newer entrants into the marlcet may have a 
signiflC8Dt impact in the future. 

Brazil's Companhia Siderurgica de Tuberao (CS1) 
was built specifically for the production and export of 
semifinished steel products. Its capacity of 3.4 million 
1PY capacity49 is large enough to produce and export 
eight times more semifinished steel than all of U.S. 

411 Releue m lhe American Jnllilute far Int.emationa1 Steel, 
Inc., Man:h 18, 1993. 

49 Iron 1111d Steel Wolks m 1hc Wodd, 10th ed. (Suney, 
Englmd: Metal Bulletin Boob, 1991), p. ~. 
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Table2 
carbon and certain alloy stee1:1 U.S. steel meH capactty,2 first-stage rolllng capaclty,31992. 

(1,000 tons) 

Sector 
Melt 
capacity 

First 
stage 
rolling 
capacity 

surplus 
meH 
capacity 

surplus 
rolling 
capaClty 

lnte9rated •••••••••••••••••••••••••••••••••• 
Minimill ••••••••••••••••••••••••.•••••••••.• 
Processor ••••••.••••••.•.•.•••••••••••••••• 
Specialty .•••••••••••••..••••••••••••••••••• 

Total ••••••••••••••••••••••••••••••••••• 

1 Excludes stainless steel. 

79.6 
34.4 
0.0 
2.6 

116.7 

72.3 
31.6 
4.3 
2.3 

110.4 

7.3 
2.9 
<"'> 
o.~ 

10.5 

0.0 
0.0 
4.3 
0.0 

4.3 

2 Includes capacity of basic oxygen furnaces, electric arc furnaces and open hearth furnaces. 
3 First-sta9e rolling capacity includes the capacity of the following facilities: hot strip mills, plate mills. , hot-finished 

bar mills, medium ancfheavy strudural mills, seamless pipe mills, other (non-welded) pipe mills, rail and rail product 
mills, and wire rod mills. 

4 Not applicable. 
Note.-Because of rounding, figures may not add to the totals shown. 
Source: Information developed in connection with U.S. International Trade Commission, Steel Semiannual 
Monitoring Report, investigation No. 332-327, USITC publication 2655, June 1993. 

semifmished exports combined. The availability of 
high-grade iron ore and low-cost labor gives Brazil's 
steel producers a considerable competitive advantage 
in primary stage operations. 

The significance of Brazil's position in the global 
semifmished market is illustrated in figure 4, which 
shows that Brazil accounted for slightly more than 
one-third of world semifmished steel exports in 1992. 
Brazil's largest export market is the United States, to 
which it directed 19 percent of its semifmished steel 
exports in 1992.so Othez major markets for Brazilian 
semifmished steel are countties with emerging steel 
industries: Korea, Taiwan, Tmkey, and the Philippines. 

In addition to Brazil, steel-producing nations in 
Europe are active in the world semifmished export 
market. The United Kingdom, Germany, and France 
accounted for 27 percent of the world export market in 
1992. Unlike the case of Brazilian exports, most of 
these exports (64 percent in 1992) are shipped to othez 
countries within the European Union (fonnezly known 
as European Community), whereas only 16 percent 
were exported to the United States; a significant 
portion of those were exports from British Steel to 
Tuscaloosa Steel in Tuscaloosa, AL. In general, 
semifmished exports from European countries include 
higher value steels for more exacting applications, 
whereas Brazilian semifinished steel for export tends to 
be a commodity grade of steel 

Anothez country important in the world 
semifmished market is Mexico. Although its exports in 
1991 accounted for only 2 percent of world exports, 
that share is likely to increase. The recently privatized 

SO United Kingcbn Inn md Steel Statistics Bun:au, World 
Trade Steel, 1992. 
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Sibalsa facility in Mexico (fonnezly Sicartsa II) is 
believed to have exp<X1ed all its 750,000 tons of slab 
production to the United States in 1990. The new 
owners of the 3-million tpy facility, which began 
operation in 1989, reportedly: plan to boost slab exports 
to 25 million tons by 1994.s In 1990 and 1991, 100 
percent and 94 percent of Mexico's semifinished 
exports were shipped to the United States.S2 

More recent entrants in the global semifinished 
steel market are steel producm from central and 
eastern Europe. Although data on exports from these 
countries are not available, the offezing price for the 
semifinished exports is reportedly well below the 
offezing price from traditional semifinished exporters; 
howevez, the quality is also reported to be substantially 
lower.53 

U.S. TRADE MEASURES 

Tariff Measures 
The general tariff on semifmished steel applied by 

the United States is relatively low. As of January 1, 
1993, the ad valorem tariff was 4.2 percent for carbon 
semifmished and 5.1 percent for other alloy 
semifinished (table 3). Seven! special tariff rates are 
also in effect. Under the Caribbean Basin Economic 
Recovery Act (CBERA), the U.S.-lsrael Free Trade 
Agreement, and the Andean Trade Preference Act 
(A1PA), all semifinished steel imports for participating 

51 Inn md Sted Wada m the World. p. 304. ·~ To 
Boost Maim Slab Bxports," Metal Bullebn, Nov. 17, 1991, 
p. 17. 

52 Mexicm steel indusby exeaitive, telephone canvenalim 
with USITC stiff to gadicr badtground infonnation on the 
sanifinished steel indusuy, June 18, 1992. 

53 Steel indultly executives, interviews with USITC stiff, 
Mar. 12-13, 1992. 



Figure 4 
Semlflnlshed steel: World expons, by country, 1992 

(1,000 tons) 

Germany 
1,481 

France 
1,073 

U.S. 
423 

All Other 
3,097 

Netherlands 
1,176 Belgium-Luxembourg 

519 

Total: 14,206 

Note.-Figures represent reporting countries only. Notable omissions include countries of Central & Eastern Europe. 

Source: U.K. Iron and Steel Statistics Bureau. 

CBERA countries, A1PA countries, and Israel enter 
free of duty. Under the United States-Canada Free 
Trade Agreement (CFI'A), tariff rates were 2.1 percent 
and 2.5 percent for ·carbon and alloy semifinished, 
respectively. U.S. tariffs on imports from Canada are 
being reduced gradually under the CFI'A and will be 
totally eliminated on January 1, 1998. The Generalized 
System of Preferences does not include semifmished 
steel, with the exception of iron and non-alloy primary 
forms, other than ingots. 

The NAFI'A, as implemented by the North 
American Free Trade Agreement Implementation Act 
(Public Law 103-182, approved Dec. 8, 1993), 
provides for the phaseout of U.S. duties over a 6-year. 
period. Mexico is obligated to phase out its duties on 
imports of such goods from the United States over a 
10-year period. The NAFI'A became effective for both 
the United States and Mexico on January 1, 1994. 

The recently completed (December 1993) GATT 
Uruguay Round of trade negotiations may result in 
further reductions in U.S. and foreign duties on articles 
covered by this summary. The Uruguay Round 
Schedule of U.S. concessions was not available when 
this summary was prepared. 

There is a proposal as part of the ongoing 
negotiations for a Multilateral Steel Agreement (MSA) 

to eliminate tariffs on most steel products over a 
10-year ·period for the United States and 34 other 
countries. The MSA was not concluded in time for 
inclusion in the General Agreement on Tariffs and 
Trade (GATI) Uruguay Round of trade negotiations. 
However, the MSA tariff package was offered in the 
Uruguay Round by many MSA participants. 

Nontariff Measures 

Voluntary Restraint Agreements 

Background 
Between October l, 1984, and March 31, 1992, 

semifmished steel products were covered under the 
program of voluntary restraint agreements (VRAs) 
with nine countries and the European Union. Although 
there were VRAs with several other countries, none 
included specific ceiling levels for semifmished steel. 

The VRAs were instituted at the direction of the 
President in September 1984.S4 The decision followed 
an investigation conducted by the Commission under 

54 The Pn:sident determined that the ~on of relief under 
the Trade Act of 1974 was not in the national ecmomic interesL 
See 49 Fukral Regillu 36813 (Sept. 20, 1984). 
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Section 201 of the Trade Act of 1974 (19 U.S.C. 2251) 
in which the Commission found that increased imports 
of certain carbon and alloy steel products were a 
substantial cause of serious injury, or threat thereof, to 
certain domestic industries and recommended to the 
President that he provide import relief in the form of 
tariffs and quotas (investigation No. TA-201-51).55 

Instead of taking action under the Trade Act of 
1974, the President established a nine-point policy to 
address the concerns of the industry in conjunction 
with authority under the Steel Import Stabilization Act 
of 1984 (title VIlI of the Trade and Tariff Act of 1984) 
- (19 U.S.C. 2253). Under this policy, the President 
directed the United States Trade Representative to 
negotiate VRAs to cover a 5-year period (from October 
1, 1984 through September 30, 1989) with countries 
whose exports to the United States had increased 
significantly in previous years due to an unfair surge in 
imports. Although the structure of the arrangements 
varied from one country to another, each involved an 
agreement by the foreign government to limit exports 
to the United States of certain steel products (including 
semifinishecl steel for some agreements). In return, 
U.S. producers withdrew pending unfair trade petitions 
and the U.S. Government suspended anti.dumping and 
countervailing duties that were in effect on steel 
products covered by the VRAs. 

The trade measures were expected to return the 
share of overall steel imports (excluding semifinishecl 
steel) in the U.S. market to a more normal level of 
approximately 18.5 percent. The limits for 
semifinishecl steel were established separately in terms 
of a fixed tonnage set at 1.8 million tpy.56 

On July 25, 1989, the President, with the approval 
of Congress under the Steel Trade Liberalization 
Program Implementation Act, extended the VRAs for 
2-1/l years, terminating on March 31, 1992. The VRAs 
were negotiated at an overall restraint level of 19.1 
percent of the U.S. market and product coverage 
remained essentially unchanged, though the 
agreements were modified to include those specialty 
steel products that were previously subject to relief 
under section 203 of the Trade Act of 1974. Unlike the 
original VRAs, however, the renewed VRAs 
established market share-not fixed tonnage-ceilings 
for semifinishecl steel 

Impact of the VRAs 

In the earlier years of the VRA program, many 
agreement countries reached <r came close to reaching 
their ceiling levels for semifinishecl steel (table 4). In 

55 Affirmative decisions were rendered in the case of 
semifinished steel, plates, sheets and strip, wire and wire 
products, and structural shapes and units. Negative determinations 
were rendered in the case of wire rod, railway type products, 
bars, and pipes and tubes. 

56 This ceiling does not include the special allotment for 
semifinished imports granted to British Steel, which supplied 
Tuscaloosa Steel with slabs. During the renewed VRA period, the 
allotment increased from 200,000 tons per year to 250,000 t<Jos 
per year. 

many cases, ceilings for semifinished steel were 
adjusted upwards to accommodate domestic 
requirements. The U.S. Department of Commerce 
could, upon agreement with the foreign government, 
transfer tonnages from one category to another or from 
one time period to another. For example, as noted in 
table 4, the 1988 export ceiling for Mexico increased 
from 100,000 tons to 134,244 tons. Despite the 
increase, however, exports of semi:finished from 
Mexico did not reach even the unadjusted export 
ceiling and only :filled 46 percent of the adjusted export 
ceiling. Thus, in some cases adjustments were made 
based on expectations that were not reali7ed. 

However, during 1986-88, many U.S. companies 
that relied on merchant semifinished steel found it 
difficult to obtain the steel they needed to meet their 
requirements. Because of a 1986 strike at USX, several 
companies filed "short supply" requests with the U.S. 
Department of Commerce to request additional tons of 
semifinished imp<rts in excess of the VRA ceilings, 
but the requests were denied as USX resolved its labor 
dispute in early 1987. Shortages again appeared during 
1987-88, when an increase in steel demand made it 
difficult for domestic steelmakers to meet demand for 
semifinished steel. 

Several com.panies57 again filed short supply 
requests. Under the VRAs. Commerce could increase 
the ceiling by 10 percent if it determined that 
semifinished steel was not available in sufficient 
quantities. Under extramlinary circumstances, it could 
increase the ceiling by an even greater amount. During 
1987-89, Ccmmerce granted 20 short supply requests 
f<r semifinishecl steel (some under the "extraordinary 
circumstances" provision), totaling 1.6 million tons. In 
the renewed VRA period, only 6 short supply requests 
were accepted, totaling 410,000 tons.58 

After 1988, fewer agreement countries approached 
their ceilings. This was the case not only for 
semifinished steel, but f<r most steel mill products. 
The main reason for an underutilization of the export 
ceilings was that the United States market had become 
unattractive for f<eign producers. As the value of the 
dollar declined relative to maj<r f<eign currencies, the 
cost to the U.S. steel consumer of foreign steel became 
relatively more expensive. Furthermore, as steel 
demand weakened in 1991, prices in the United States 
were low relative to steel prices in foreign markets. As 
a result, foreign producers directed their exports to 
those markets, particularly Pacific Rim countries in 
Asia, where they could obtain the highest return. And, 
over the course of the VRAs, the U.S. industry 
moderni7.ed and rationaliz.ed its facilities in a manner 
that substantially improved its international 
competitive position. 

ST Companies that filed short supply requests included 
American Steel and Wire Corp.; CSI Corp.; Gulf States Steel, 
Inc.; Looe Star Steel Co.; Lukens Steel Co.; National Steel Carp.; 
Rouge Steel Co.; Tuscaloosa Steel Carp.; and USS-Posco 
Industries. 

58 U.S. Department of Commerce, Office of Agreements 
Compliance. 
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tonn§ge §Qulvalent of maf.~~t ~har~. 

auri~~Uth~~~~:I ~;r~~:~.~~~.~ie~~~~ ~~~::\~:~:;~;~o~~~~ metric tpy cl slfil> tu Tus.Allf~ Ste~ 
"' Ca,..ared un-~er the VP.A !or th~ Europ~n Unic;;. 
5 No VR,.q, ~n .. -rr~ durtng th~s tme p§rie,j. 
5 Not av§llabl~. 

Co~m~~m~nts of ~~rr ce~i~ngs arr ... ;;ng product ~'St~ori~ w§r~ made §t th§ di~~ret~on o! th~ D~-artmant of 

Note. -Add~ioiial tonnages g;am~ lii re~pons§ to short su~'!)ly ;equ~-Sts are not ;filla.~ec:I ~n th!s ~le. 
~urc§: U.S. D§paffinem or Comme;ce, Gifice of Agr~m§;ii:S C:o~!iailce. 

Multilateral Steel A.greement 
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as quotas, md most subsidies b the st.ed sector. T'"~ 
U•oited Stiites filld 34 Oi".ber coon.tries have taken pa.rt i'l 
negotiati.OILs for an :r.tSA under the general auspi~ of 
the G,;i..JT. Alillough ~ MSA was not concluded in 
time :for illclu;;;ion in the GATT Uruguay ROlilid u:f 
trfilie n<"gotlations. ille £,fSA tariff P~':kage, whlch calli 
for the e~imin;;tiou vf stcd tari:ffa ovfil" a 10-year 
period, is being offered in the Urugu.Ey Ru11Ild by many 



MSA participants. General negotiations on the MSA 
are expected to remime in early 1994. 

U.S. Government Trade-Related 
Investigations 

Although steel products have been the subject of 
many countervailing and anti.dumping investigations, 
particularly in the early 1980s, semifinished steel has 
not, until recently, been included in any unfair trade 
case. In large part, this reflects the small level of 
semifmished steel imports relative to imports of other 
steel products. 

The first investigation that included semifmished 
steel, based on a petition filed on June 9, 1992, covered 
certain special quality carbon and alloy hot-rolled bars 
and rods and semifmished products thereof from Brazil 
(investigation No. 731-TA-572 (Preliminary)). On July 
21, 1992, the Commission made an affirmative 
preliminary detennination, allowing the U.S. 
Department of Commerce to proceed with its 
investigation. Commerce subsequently made an 
affmnative preliminary and final determination of 
dumping. However, on July 9, 1993, the Commission 
made a nesrative f1nal determination in the 
investigation.59" Consequently, no anti.dumping order 
was issued. 

Semiflnished steel was included in the 1984 
section 201 (''escape clausej investigation on carbon 
and certain alloy steel products (investigation 
No. TA-201-51). The Commission determined that 
semifmished steel was being imported into the United 
States in such increased quantities as to be a substantial 
cause of serious injury, or the threat thereof, to the 
domestic industry. Three of the five Commissioners 
recommended that additional duties be imposed on 
semifmished imports exceeding 1.5 million tpy. Two 
Commissioners recommended that no relief be 
provided. The President instituted the pro~ of 
voluntary restraint agreements after the Commission's 
detennination. 

FOREIGN TRADE MEASURES 

Tariff Measures 
Foreign government tariffs on semifmished steel 

are low-to-average relative to those on other steel 
products. As seen in table 5, among the major trading 
partners of the United States, the country with the 
highest tariff rate is Brazil; Canada's tariffs are the 
lowesL Thriff rates have dropped considerably in the 
past few years in many developing countries. For 
example, in Mexico, the tariff m carbon semifmished 
steel has fallen from 25 percent to 10 percent, and in 

59 For further infonnatim, 1ee U.S. Intematicoal Tnde 
Commission, Certain Special Qlllllily Carbon and Alloy 
Hot-Rolled Steel Ban and Rods and Semi.finished P"°f6'c.ts from 
Braiil, investigation No. 731-TA-S72(F), USITC publicaboD 2ti62. 
July 1993. 

Brazil, the tariff rate fell from 37 percent to a range of 
5-15 pen:enL 

Further tariff reductims may be forthcoming. 
Nations involved in the MSA negotiations60 undez the 
Uruguay Ro1U1d of GATT are considering a phase-out 
of steel tariffs over a 10-year period, provided the 
phaseout is part of a total package to eliminate most 
subsidies and nontariff barriers in steel, as well as 
tariffs. 

Undez the North American Free-Trade Agreement 
(NAFl'A), tariffs for most steel mill products between 
the United States and Mexico are to be eliminated in 
equal stages over a 10-year period. Tariffs on steel 
trade between the United States and Canada would be 
phased out undez NAFI'A as previously agreed 1U1der 
the U.S.-Canada Free-Trade AgreemenL 

Nontariff Measures 
Non-tariff measures imposed by foreign countries 

on U.S. exports of semifinished steel include 
import-licensing requirements, standards requirements, 
buy-national policies, and unfair trade (dumping) 
complaints. None of these appears to be a key factor 
affecting U.S. semifinished steel export levels. 
Furthermore, recent liberali7.ation efforts in several 
countries have diminished existing barriers. For 
example, import-licensing requirements in Argentina 
have been abolished, and those in Brazil have been 
substantially weakened. 61 

Foreign government assistance to national steel 
industries also serves as a barrier to U.S. exports of 
steel, since it gives foreign producers a competitive 
advantage. Past levels of subsidization have been 
substantial and government ownership in the steel 
industry was not uncommm.62 However, moves to 
privatize state industries, including steel, have 
fundamentally affected the global steel industry, as has 
the general decline in government assistance. This 
trend favors the U.S. industry in the long tenn, since it 
has in the past received only relatively small levels of 
direct assistance from the U.S. GovernmenL 63 

U.S. MARKET 

Consumption 
In response not only to changes in the 

melting-rolling capacity gap (see Consumer 

m Tbcrc are 35 COUDbia involved in the MSA negotialian1. 
Included are all the VRA countries (exce,pt the Peoples Republic 
« Clllna) md the twelw member COUDtncl of the Bu~ 
Canrnunity, u well u Can.da, Aigentina, New :lealand, Norway, 
Swe4en, Swm.erland, 'l\ukey, md the United States. 

61 U.S. Jntematicoal Trade Commissim, U.S. Marut Access 
in Latin AIMrica: Recent Liberalization MetJSllTU and Remaining 
Banien fmvesligatioo No. 332-318), USITC publication 2521, 
June 1992, pp. 7-8 md 7-15. 

112 A mom detailed disc:ussim « govemmmt aid md 
usi111mee to major steel industries ii contained in U.S. 
Intematicoal Trade Commissim, Steel lndrl.Jtry Annlllll Report, 
in'Velliplim No. 332-327, USITC publication 2436, September 
1991,_pp.·3-15 through 3-25. 

'"Ibid. 
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Tables 
carbon and alloy semlflnlshed steel: Ad valorem tariff rates appllcable to U.S. exports In 1992, by 
country 

(Percent) 

Carbon Alloy 

Country/ Slabs & Blooms Slabs & Blooms 
region Ingots sh. bars billets Ingots sh. bars blllets 

EU . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 3.2 3.2-6.0 2.5 3.2 3.2-6.0 
Canada 1 • • • • • • • • • • • • • • • • • • • • • • • • • 0 2.4 2.4-6.1 o 2.4 2.4-6.1 
Japan • • • • • • • • • • • • • • • • • • • • . • • • • • • • 4.3-5.8 4.3 4.3 5.8-8.2 5.8-8.2 5.8-8.2 
Korea2 ••••••••••••••••••••••••••• 5 5 5 5 5 5 
Brazil •••••••••..••••..••••••••••• 5 10-15 10-15 35 35 35 
Mexico ••••••••••••••••••••••.•••• 10 10 10 10 10 10 

1 Represent tariffs in fifth year of 1 O-year phase-out of import tariffs. Tariffs are scheduled to be eliminated as of 
January 1, 1998. 

2 Tariff rate is assessed on C.l.F. value of imported product. A value-added tax of 1 o percent is assessed on the 
C.l.F. plus duty value. 
Source: Official Journal of the European Communities; McGoldrick's canadian Customs Tariff; Customs Tariff 
Schedules of Japan; Tariff Schedules of Korea; Tarifa Aduaneira do Brasil; and Ley del lmpuesto General de 
lmportaci6n. 

Characteristics and Factors Affecting Demand), but to 
market conditions as well, the market for semifii"lished 
steel fluctuated during 1988-92, fallii,g to its lowest 
level in 1990, then rising by 10 percent to 4.2 million 
short tons in 1992 (table 6). Many stee1makers with 
excess rolling capacity could not melt enough st.eel to 
meet the needs of their customers in 1988 when steel 
demand was strong; consequently, they bought 
semifinished steel on the open market (domestic or 
foreign) to supplement the feedstock for their rolling 
mills. Consumption of merchant se.rnifinished rose 
during the 1991 recession, as steelmakers tried to lower 
average production costs by maintaining high melt 
shop operating rates and selling surplus semifii"lished 
steel to domestic or foreign customers. 

Reflecting the move of U.S. producers towards 
continuous casting and the increasing demands of 
customers for continuously cast steel, a decreasing 
percentage of merchant semifinished consumption is 
accounted for by ingots as opposed to semifmished 
shapes. In 1988, 11 percent of semifmished 
consumption was. accounted for by ingot consumption. 
By 1992, only 3 percent was accounted for by ingot 
consumption. 

Shipments 
Slowly strengthening conditions in the steel market 

in recent r...ars combined with an increasingly 
competitive U.S. steel industry led to an uneven 
inCI""...ase of 20 percent in U.S. shipments of 
semifmished steel during the 1988-92 period. As seen 
in table 7, much of the increase came from shipments 
of carbon semifmished shapes. 

The 19-percent overall increase in semifmished 
shipments between 1990 and 1992 seems to have 
reflected more the dispJacement of ii"'Dports by 
domestically produced semifinished steel, rather than 
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strong conditions in the steel market Semif:mished 
steel is a fungible commodity, (see Consumer 
Characteristics and Factors Affecting Demand) and 
suppliers to the market am change in response to 
changing market conditions. With steel prices in the 
United States at low levels in 1991 and 1992, some 
foreign produCers may have decided to exit the market. 
Furthermore, as the U.S. industry invested L11 new 
equipment (such as continuous casters), it became 
more competitive, making it difficult for ioreign 
producers to make a profit by selling in the United 
States. Despite the generally increasing trend in 
shipments of semifinished steel, shipments remained 
relatively small, representing just 3 percent of total 
shipments of st.eel mill products in 1992. 

Imports 
Much imported semifinished steel is conSUa"'Ded by 

a handful of steel compa.'lies that have long-term 
contracts with foreign steelmakers for semifmished 
steel. Imports fluctuated somewhat during 1988-92, 
with the largest tonnage growth occurring in 1992 in 
response to increasing st.eel demand (table 8). 
California Steel Industries Corp. (CSI), the Fontana, 
CA-based hot-rolled sheet producer, relies on imported 
slabs, primarily from Brazil, and, more recently, 
Mexico. Established in 1984, CSI is a joint venture 
between Kawasaki Steel of Japan and Companhia Vale 
do Rio Doce (CVRD), the Brazilian natural resources 
company. Tuscaloosa Steel, located in Tuscaloosa, 
Alabama, imports slabs from its owner, British Steel 

Import penetration in semifinished steel in the 
me.rchant market is high reJative to levels for steel mill 
products in general, partly because of the 
internationalization of the market, as reflected by the 
trends in joint vennues. While L111ports accounted for 
49-68 percent of the semifmished merchant market 
during 1988-92 (table 9), they accounted for 18-21 



Tag~~6 
Semmnl~h~ s?::::I: u=s= ap~~rent ~""~nsumptlon. gy kin~ an~ ~rad$, 1988-92 

(1, 000 tons) 

Item 

CaIT:;;c::m and a~loy: 

§:~:!s· : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Total ..•...••.••.•....••...••..•••••• 

Cart...:.n: 

~~;~!s· : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Total ••..••.....••.......•...••...... 

All[~;~s·:::::::::::::::::::::::::::::::: 
Total ••..••..•••........•••.•.•...••. 

458.3 
3,846.2 

4,304.5 

232.S 
3,375.7 

3,608.3 

225.7 
470.S 

696.3 

324.{ 
3,498.{ 

168.D 
3,151.5 

3,319.5 

156.8 
347.2 

~04.D 

347.5 
3,422.2 

3,769.7 

Hi8.7 
3,C'41.0 

3,2-09.7 

178.8 
381.2 

550.0 

180.2 
3,867.7 

4,C'47.9 

75.1 
3.4=~7.8 

3,562.9 

105.1 
379.9 

485.0 

118.3 
4,C'47.4 

4;'i65.7 

e-0.2 
S,S.20.6 

S,680.8 

58.1 
426.7 

484.8 

Source: C~mpiled fmm stat~stics yf the U.S. Dep.,.rtment yf Comm~rce .._"'id the Ameri~n iron and Steiil! institut;;;. 

Ta~~~ 7 
Se;;,mnl~h~ ~::::I: U=S= shl~ment~. 1988=92 

Item 

Ca~i~!:-~ ~~I~~~:::::::::::::::::::: 
Total ......•..•••.•..•••...•.•• 

Carb-~n: 

~~=s· : : : : : : : : : : : : : : : : : : : : : : : : : : 
Total ...•..•..•.....••••••••..• 

All[~i~~s· . : : : : : : : : : : : : : : : : : : : : : : : : : 
Total ...•.....••••.•...•....... 

1988 

375.D 
1,47~.2 

147.8 
1,145.2 

1,293.D 

227.2 
331.D 

558.2 

pe1cent for giJ s~i mill ¥1;...;duc~. The ·~~!ively f'Jgh 
im~=Jrt penetration h, se:mifinish~i steel refle.ct3 the 
small mer-chant market for semifmishe.d steel, which ~ 
t"°lieve.d ro a~~uunt f0;. less t.ian 5 ~nt of ~.e 
s.:;mifinished steel J>l'O'jilred. If in1port ]:.enetE't1oo we~ 
calcufa!".'.d on the basis uf tor,;~ semit'"mish".'•i 

~~=IT;~~~ i:e~~: :~ ~~;:l~ft!~~~e~~! 
cumpar-e .. :i with die ~-ijusted h'1lport pene..ii;stion f0i 
most fiii~~hed sud miii produc~. 

342.D 
1,643.8 

1,985.8 

182.3 
1,390.8 

1,573.1 

159.7 
253.D 

412.7 

19~1 1992 

(1,0t:;(Jtons)-------

S-31.2 
1.~42.4 

1,873.6 

146.1 
1,H~S.2 

1,341.3 

185.1 
247.2 

532.3 

2~.2 
2,'2:~.9 

2,4-S~.1 

114.0 
1,913.7 

2,027.7 

120.2 
321.2 

184.3 
2,041.7 

2,226.D 

111.3 
1,664.S 

1,ns.s 
73.D 

377.1 

450_1 

~'OREIGN MARKETS 
Fijr-eign Ma1k~t Jlrijfile 

Perr;ent 

37~3 

-67.S 
13.~ 

-19.4 

Even though U.S. expo~!S of semifirJ.shed sud 
r;;;ve filcmL~1i substantially sine~ 1988, ffiey 
~:.:coun~-d for less wgn 3 r:iercent of tot;;l wurld 
~mifi!i~hed exports ill l:;=;2.6S Reca~ of file 
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Tab!~ 8 
Cait.On ~F·d all~y sem~~~nlsfi~~ st~~; U.S. !mplj~~ for ~nsumptlo~. by pn~clp~~ sou~s. 198-3-92 
&;;,;;ca 1988 ~~99 1~~0 "!~~• ;~~2 

Br,,.~1! ...........................•........ 

g~~:~¥~~~~~:::::::::::::::::::::::::::: 
Au;;tralia ................................ . 
Mex~;::e •..••........••..•••••.•........... 
Beigium ................................. . 
Sweden ................................. . 
Netherlands ..................•........... 
France .................................. . 
Ali Yther ................................. . 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,512.G 

Br,.,.H ................................... . 

3~~~~~n~d-;m · : : : : : : : : : : : : : : : : : : : : : : : : : : : 
ca .. ada .•................................ 
Au;;tralia ................................ . 
Mexlc:O •.•..••.....•••..•.•.......••...... 
Be!g1um .•.•.............................. 
Sw~den ................................. . 
Nethgrland;; ............................. . 
Fra.,ce .................................. . 
Ali Yther ......•........................... 

Total ................................ . 

Bra;i~ ................................... . 

3~~~~~n~.d~m· : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Canada . : . ..•.....••...........•......... 

~~~t~i~. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
~;~~ue~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Netherland;; ............................. . 
Frarice •.......•.......................... 
All other ................................. . 

Averag~ .......•..............•....... 242.75 

~;.1ant~t'i (1,000 tons) 

566.1 813.3 f'Cut.3 
298.4 238.2 244.2 
355.6 288.8 212.5 

82.8 188.9 82.4 
66.6 129.6 180.9 
76.7 228.C 201.3 
32.4 88.3 50. 7 
60.8 64.6 00.6 
58.7 60.5 ~.9 

159.3 123.C 125.5 
272.0 70.6 50.0 

166,245 
87,124 
85,245 

~~:~~ 
19,60! 
8,048 

1s,24g 
15,074 
39,59g 
69,913 

E-48,947 535,734 505,512 

249.s..g 
~'91.98 
242.Sj 
328.84 
2"J4.7g 
~'55.67 
248.5:3 
~-S0.72 
273.n 
248.55 
257.05 

2"7.80 

220.23 2~4.84 
2~3.62 23'-5.39 
239.53 2E-"3.39 
270.39 301.96 
2M.25 221.22 
221.29 227.39 
2Qo0.98 202.52 
202.96 YL 10 
248.48 212.71 
240.33 23-5.57 
30-0. 75 256.49 

233.57 2E-"3.04 

~57.6 
2g2.o 
223.3 
F7.4 
149.9 
124.4 
~7.3 
76.2 
69.0 
39.1 

100.7 

2,306.9 

206.27 
246.04 
247.58 
23g_97 
222.20 
191.88 
1g1.26 
1g4.91 
191.05 
224.93 
202.62 

216.68 

Sch;d~;~}J,;~eLJ~;'f:~~!~f;(Hf~f. on~f for year;; in whl<::;h there are a~ual trnde data under thg Harm.::;nized Tariff 

Note.-Because m mund1n~. figu;=:;'.; may ~=dt add to the totals shown. 
Source: Cdmpile<:J from cTI'lc1al statll>tics of the U.S. Department of Commerce. 

~~t~;,~fs~~~~;:~i1:1:~~~1::;:~~-~:~~ 
steel pfcoduc~ can e-?,sily substitu~ U.S.·µodu~ed 
~mifuJ~'ted sli:~::;l for semifi:rJ.3-lted s!'7'1 11fcs:iuced fil 
~other ~oontty. In arlilitlon, there a.~ ~ wide va.Tiet1 of 
<>lternative suppliers, partici!h•,!ly ste-el pr-c~ucerS in 
Brazil, :r.1exk":J, Russhl, and eas~.rn Eiliupe (8".~ 
Foreigu L-idusi.if Profile above). 

U.S. Exp=~rts 
U.S. exports of ~mifmishoo st.:~1 in~~~sed 197 

percent from 1988 to 1992, ...-~~ching 383,C¥J"J tons fil 

1S'92 (table 10). Nevertheless, ~mif~~,ro stcd stm 
~colilte-0 fu; ~ remti.veiy ~-nail sh~~,;; (9 ~.ercent) of 
~tal 1992 U.S. steel exports. 

The inett-'<""'"' in ~mif~hoo st::d exp.::irts can be 

:;~.::!:?:= ki:r~~~~-~~c=i r~;;j~.~::;~ 
D.S. s~.el ~~duce~ to c-ecome more glob<>lly 
wmpetitive hi term~ of prc=:1uctior. wsts fil!d prc-du<:t 
qualir-y. Secor;;.i, the '1f':val~m of tr:-e doHlir ag~frist 
major foreigr; cturendes ~.er 1987 ;Egde U.S. 
;,emif.wi~hed s~.el re1atlvely more ~i..-..ctive ~:> foreign 
c:Onslli-ners. Fir.ally, weak demand combfiled with 



Table9 
Semlflnlshed steel: U.S. Import penetration, by kind and grade, 1968-92 

(Percent) 

Item 1988 1989 1990 1991 1992 

Carbon and alloy: 
6.5 18.6 1.4 3.9 Ingots • • • • • • • • • • . • • • • • • • • • • • • • . • • • . • • • • • • • • 22.5 

Stiapes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62.6 
":":"-:--~~~~~~~~~~~~~~~......:..:..::._ 

Total •••••••••••••••••••••••••..•••••••.• 68.4 

60.3 65.1 

55.7 60.8 

51.6 56.9 

49.3 55.4 
Carbon: 

Ingots • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • . . . • • • 43.5 6.6 33.7 0.4 0.1 
Shapes.................................... 66.7 

-=-=--=--~~~=-:-:---~~~~~~~~~~~..:... 
Total .•••••••••••••••••••••...•••••.••••• 65.2 

63.0 70.1 

60.1 68.2 

53.9 61.3 

52.8 60.3 

Alloy: 
Ingots . • • • • • • • • • • • • • • • • • • • • • . . . . • • • • • • • • • • • 0.9 5.4 4.4 2.1 8.0 
Shapes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.3 

-=-=--=--~~~::-:--::-~~~~~~~~~~......:.;..:... 
Total •.•••••••••••••••••••••••••••••••.•• 22.8 

36.0 26.3 

26.5 19.3 

29.8 19.0 

23.8 17.7 
Source: Compiled fiom statistics of the American Iron and Steel Institute. 

increased competition from low-cost minimills made 
U.S. steel prices low by international standanls. This 
encouraged U.S. producers to look to overseas markets 
for better prices and for increased sales in order to 
maintain higher operating rates (thereby reducing 
average costs). 

Semifinished exports were shipped to a very large 
number of countries, with the volume shipped to any 
one country often varying widely from year to year. 
For example, Mexico was a relatively small market for 
U.S. semifinished steel exports until 1991, when it 
became the second largest market behind Canada, and 
1992, when it became the la..rgest markeL 

U.S. TRADE BALANCE 

The United States ran a deficit in semifinished steel 
trade during the entire 1988-92 period (table 11). From 
1988 to 1991, the deficit declined steadily, reflecting 
the growth in exports. In 1992, the trade balance 
worsene.d as exports declined and the deficit reached 
$349 million. Mexico was the only major c-0untry 
market with which the United States achieved a trade 
surplus in 1992, reflecting both increased exports to 
and reduced imports from Mexico. 
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Table 10 
Semlflnlshed steel: U.S. expons of domestic merchandise, by prlnclpal markets, 1988-92 
Market 1988 1989 1990 1991 1992 

Quantity (1,000 tons) 

Mexico ..•.••••...............•.••..•..... m 6.5 12.7 55.5 163.5 
Ecuador .•...•...•............•.....•..... 0.1 39.2 11.9 58.7 
Canada .................................. 

m 
13.7 89.4 64.6 29.9 

Taiwan ..•.•.••.................••.••..... 61.6 0.3 29.9 23.6 
Singapore ..•••.••....•..•••.••.....•..... 77.2 0.1 3.5 21.0 
Hong Kong •.•..••.••....•.•....••..•.•... m 0.1 0.1 2.2 16.8 
Colombia ....••....••......•.••.•......•.. 1.9 1.0 0.3 8.5 
France •..............•••.•..•....•..•..•. 

fl 
1.1 12.1 18.3 6.7 

Bermuda .•.....•.......••...•.........••. 0.1 0.0 0.1 6.0 
Indonesia ................................ 11.3 34.0 47.5 5.6 
All other .•••....•..••...........•......... 1) 118.2 209.0 184.3 43.0 

Total ................................ 129.2 291.7 397.6 417.9 383.2 

Value (1,000 do/la.rs) 

Mexico ...•.•.....••.••.•.•..••.••.....•.. 

m 
7,354 13,138 35,613 54,824 

Ecuador ..•.•.••.....•....•..••.......••.. 14 9,337 2,288 11,0i9 
Canada .................................. 13,179 26,300 24,620 16,776 
Taiwan ..•.•..•...•..•..............•...•. 

{~l 
17,623 602 6,868 5,859 

Singapore ...•••.•................•....... 17,557 548 1,928 4,602 
Hong Kong •....•..•.•.................... 50 26 754 3,900 
Colombia .••...........................•.. m 764 n2 388 3,423 
France .•................................. 1,537 23,965 32,072 3,282 
Bermuda ..............•..........•......• 

m 
31 0 12 1,245 

Indonesia ................................ 2,368 7,377 9,633 986 
All other .........•...........•.......•.... 57,984 86,708 74,314 44,077 

Total ................................ 28,062 118,461 168,773 188,479 150,003 

Unit value (per ton) 

Mexico ...............•....••...•...•..... 

!l! 
1,124.23 1,035.26 642.20 335.22 

Ecuador ••.......•...••..•................ 400.00 238.28 192.77 187.60 
Canada .................................. 961.55 294.30 380.98 560.86 
Taiwan ••.••..•..........•..•............. 285.86 1,777.59 229.86 249.02 
Singapore .•....•.•....•.......•.....•..•• l~~ 227.34 4,455.28 558.36 219.52 
Hong Kong .•.•.•••.•.....•••...•.••.••.•. 2,941.18 3,714.29 338.72 231.51 
Colombia ...•.•.••...••.•.••..•...••••.... 

{~~ 
407.47 994.84 1,197.53 404.28 

France •.••••..•.•••....•............••... 1,374.45 1,982.67 1,756.46 488.54 
Bermuda ...•...............•...••........ 1,347.83 (2) 923.08 208.96 
Indonesia ................................ (1 ~ 210.30 217.14 202.76 177.12 
All other ...•••.•••.••..••......••.•..••... (1 398.53 520.88 684.44 1,026.14 

Average ...••..•...••...•...•.......• 217.22 406.12 424.53 451.07 391.41 

1 Country-level detail is provided only for years in which there are actual trade data under the new Schedule B 
(based on the Harmonized Tariff Schedule of ths Unitoo States). 

2 Not applicable. 
Note.-Because of rounding, figures may not add to the totals shown. 
Source: Compiled from official statistics of the U.S. Department of Commerce. 
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u.ir:~r.~~ .~f. ~~~~~t!~ ~~~~~~~~:~~= ............. . 
f..~8xico ...•..••..•• : ......•......•••• · • · •. · · · 

g~~:~::~~~~~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Au~tralia .................................... . 

§:J~~ue~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Netherlarids ................................. . 
France ..................................... . 
Aii other ......................•............•. 

Total ....................................•. 

EU-12 ...................................... . 
OPEC .. = .................. ~ ..................... = = ••• = = = •• 

ASEAN .•...............•..................•. 
CBERA ......................... ··· ··· · ··· ·•· 

u.{:~r~:~!~~~~~~~t'.~~=:: : : : : : : : : : : : : : : : : : : : : 
f;;~8xico ....•.......•..................••..... 

g~~:~Y:~~~~~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Au~tralia .................................... . 
Beigium .................................... . 
Swiiiden .................................... . 
N.,therland~ ................................. . 
France .......................... , .......... . 
Aii other .................................... . 

Total ..................................... . 

EU-12 ...................................... . 
OPEC .......................•.•.......•..... 
ASE.AN •................•.................... 
CBERA ..................................... . 

u.~~~1:~";~~: t~~d~ ·b~i~~~·= · · · · · · · · · · · · · · · · · · · 
Br,,.'2'il ..................................... : .. 
r.~ .. xico ......••........•...••...•............ 

g~~:~F~~~~~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Au;;tralia .................................... . 

~:J~~e~ : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
N.,therla;;d;; •..........................•...... 
France ..................................... . 
Aii other .................................... . 

Total ..................................... . -524 

1 ii~~ 

5 
g 
2 
5 

1 4 
~ 

{~ 
n 
~ 

1 08 

1 49 

1 5 
3 

21 
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24 
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42 
1 7 
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1 79 
53 
83 
70 
53 
27 
1 8 
1 3 
1 5 
30 
20 

541 

21 0 
0 
0 
0 

(~) 

-1 75 
-39 
~Q 
-53 
-27 
-27 
-1 4 
-1 3 
-1 4 
~s 

90 
-349 

and 

1 991 1 ~92 

2 <3> 
3! 55 

4 4 
7 5 

2"' ~ 1 7 
g 1 
2 1 

<3{ 
32 3 

1 25 54 

245 1 51 

57 1 9 
1 4 1 2 
1 s 7 

ea 8 
(3) (3) 

201 200 
4"' v 24 
58 59 
54 55 
28 43 
3~ .... 33 
1 2 1 9 
1 9 1 5 
1 4 1 3 
30 8 
1 2 21 

51 y 500 

1 68 1 55 
y 8 
y 0 
0 0 

(3) 0 

-1 99 =200 
-9 31 

-54 -65 
-47 =50 

-3 -26 
-27 -32 
-1 y =1 8 
-1 8 -1 5 
-1 3 -1 2 

2 -4 
1 13 43 

-265 -349 

EU-12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I:~·:::::::_~=::::: .. _~:·- -203 =168 =111 -146 OPEC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - -7 17 14 4 
ASEAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 14 16 ! 
CBERA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 18 9 ~ 
East~rn Europe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C 0 f~) (~} 

:~~~~000:l~~~;1Jfa.E.~~5:~I;,:::~~:-.::::.::~:~; 
~6~~~e:T~~~~i~~ifr~~'!~#~i;r~~f~~:~rtt~e ~~~!~~~~~·~·~~~;~~:ic;~ports pius exp,:irts) ifi these pruducts. 
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APPENDIX A 
EXPLANATIONOFTARIFFANDTRADEAGREEMENTTERMS 



TARIFF AND TRADE AGREEMENT TERMS 

The Harmonized Tariff Schedule of the United 
States (IITS) replaced the Tariff Schedules of the 
United States (TSUS) effective January 1, 1989. 
Chapters 1 through 97 are based upon the 
internationally adopted Harmonized Commodity 
Description and Coding System through the 
6-digit level of product description, with 
additional U.S. product subdivisions at the 8-digit 
level Chapters 98 and 99 contain special U.S. 
classification provisions and temporary rate 
provisions, respectively. 

Rates of duty in the general subcolumn of HTS 
column 1 are most-favored-nation (MFN) rates; 
for the most part, they represent the final 
concession rate from the Tokyo Round of 
Multilateral Trade Negotiations~ Column 
I-general duty rates are applicable to imponed 
goods from all countries except those enumerated 
in general note 3(b) to the HTS, whose products 
are dutied at the rates set forth in column 2. 
Goods from Albania, Armenia, Belarus, Bulgaria, 
the People's Republic of China, the Czech 
Republic, Estonia, Georgia, Hungary, Kazakhstan, 
Kyrgyzstan, Latvia, Lithuania, Moldova, 
Mongolia, Poland, Russia, Slovakia, 
Turlanenistan, and the Ukraine are currently 
eligible for MFN treatment. Among articles 
dutiable at column I-general rates, particular 
products of enumerated countries may be eligible 
for reduced rates of duty or for duty-free entty 
under one or more· preferential tariff programs. 
Such tariff treatment is set forth in the special 
subcolumn of HTS column 1. Where eligibility 
for special tariff treatment is not claimed or 
established, goods are dutiable at column 
I-general rates. 

The Generalized System of Preferences (GSP) 
affords nonreciprocal tariff preferences to 
developing countries to aid their economic 
development and to diversify and expand their 
production and exports. The U.S. GSP, enacted in 
title V of the Trade Act of 1974 and renewed in 
the Trade and Tariff Act of 1984, applies to 
merchandise imported on or after January l, 1976 
and before July 4, 1993. Indicated by the symbol 
"A" or "A*" in the special subcolumn of column 
l, the GSP provides duty-free entry to eligible 
articles the product of and imported directly from 
designated beneficiary developing countries, as 
set forth in general note 3(c)(ii) to the HTS. 

A-2 

The Caribbean Basin Economic Recovery Act 
(CBERA) affords nonreciprocal tariff preferences 
to developing countries in the Caribbean Basin 
area to aid their economic development and to 
diversify and expand their production and 
expons. The CBERA, enacted in title II of Public 
Law 98-67, implemented by Presidential 
Proclamation 5133 of November 30, 1983, and 
amended by the Customs and Trade Act of 1990, 
applies to merchandise entered, or withdrawn 
from warehouse for consumption, on or after 
January l, 1984; this tariff preference program 
has no expiration date. Indicated by the symbol 
"E" or "E*" in the special subcolumn of column 
l, the CBERA provides duty-free entry to eligible 
articles, and reduced-duty treatment to certain 
other articles, which are the product of and 
imponed directly from designated countries, as 
set forth in general note 3(c)(v) to the HTS. 

Preferential rates of duty in the special subcolumn 
of column 1 followed by the symbol "IL" are 
applicable to products of Israel under the United 
States-Israel Free Trade Area Implementation 
Act of 1985 (IFI'A), as provided in general note 
3(c)(vi) of the HTS. Where no rate of duty is 
provided for products of Israel in the special 
subcolumn for a particular provision, the rate of 
duty in the general subcolumn of column 1 
applies. 

Preferential rates of duty in the special subcolumn 
of column 1 followed by the symbol "CA" are 
applicable to eligible goods originating in the 
territory of Canada under the United 
States-Cana4a Free-Trade Agreement (CFTA), 
as provided in general note 3(c)(vii) to the HTS. 

Preferential nonreciprocal duty-free or 
reduced-duty treatment in the special subcolumn 
of column 1 followed by the symbol "J'' or "J*" 
in parentheses is afforded to eligible articles the 
product of designated beneficiary countries under 
the Andean Trade Preference Act (ATPA), 
enacted in title II of Public Law 102-182 and 
implemented by Presidential Proclamation 6455 
of July 2, 1992 (effective July 22, 1992), as set 
forth in general note 3(c)(ix) to the HTS. 

Other special tariff treatment applies to particular 
products of insular possessions (general note 
3(a)(iv)), goods covered by the Automotive 
Products Trade Act (API'A) (general note 
3(c)(iii)) and the Agreement on Trade in Civil 
Aircrqft (ATCA) (general note 3(c)(iv)), and 



articles imported from freely associated states 
(general note 3(c)(viii)). 

The General Agreement on 'Thriffs and Trade 
(GATT) (61 Stat (pt 5) ASS; 8 UST (pt 2) 1786) 
is the multilateral agreement setting forth basic 
principles governing international trade among its 
111 signatories. The GA1T's main obligations 
relate to most-favored'."nation tteatment, the 
maintenance of scheduled concession rates of 
duty, and national (nondiscriminatory) tteatment 
for imported products; the GA1T also provides 
the legal framework for customs valuation 
standards, "escape clause" (emeigency) actions, 
antidumping and counteivailing duties, and other 
measures. Results of GA1T-sponsored 
multilateral tariff negotiations are set forth by 
way of separate schedules of concessions for each 

participating contracting party, with the U.S. 
schedule designated as Schedule XX. 

Officially known as '"The Arrangement Regarding 
International Trade in Textiles," the Multiflber 
A.mzngement (MFA) provides a frameworlc for 
the negotiation of bilateral agreements between 
importing and producing countries, or for 
unilateral action by importing countries in the 
absence Df an agreement. These bilateral 
agreements establish quantitative limits on 
impotts of textiles and apparel, of cotton and 
other vegetable fibers, wool, man-made fibers and 
silk blends, in order to prevent marlcet disruption 
in the importing countries--restrictions that 
would otherwise be a departure from GAIT 
provisions. The United States has bilateral 
agreements with many supplying countries, 
including the four laigest suppliers: China, Hong 
Kong, the Republic of Korea, and Taiwan. 
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