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LOW-CARBON FERROCHROMIUM IMPORTS NOT CAUSING SERIOUS !~JURY 

The United States International Trade Commission today 

reported to the President pursuant to the provisions of section 

201 of the Trade Act of 1974 that imports of low-carbon ferro-

chromium are not causing serious injury or the threat there-

of to the relevant U.S. industry. 

Commissioners Daniel Minchew, Catherine Bedell, and Italo H. 

Ablondi formed the majority with their negative findings. 

Commissioner George M. Moore found in the affirmative 

that increased imports of low-carbon ferrochromium were a sub-

stantial cause of the threat of serious iTijury to the domestic 

industry. Commissioner Joseph 0. Parker did not participate 

in the decision. 

There are three U.S. producers of low-carbon ferrochromi~m: 

Satralloy, Inc.; Globe Metallurgical Division, Interlake, Inc.; 

and Union Carbide Corp. These firms' shipment_s of low-carbon 

ferrochromium were valued at about $41 million in 1976. 

( more ) 
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U.S. imports of low-carbon ferrochromium, most of which 

come from the Republic of South Africa, Rhodesia, and Japan, 

amounted to 42,961 shbrt tons~ chromium content, having a 

foreign value of about $55 million in 1976. 

Copies of the Commission's report, Low-Carbon Ferrochromium 

(USITC_Publication 825), containing the views of the Commissioners 

and information developed during the course of the investigation 

(No. TA-201-20), may be obtained from the Office of the Secretary, 

United States International Trade Commission, 701 E Street 

NW., Washington, D.C. 20436. 
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To the President: 

REPORT TO THE PRESIDENT 

United States International Trade Commission, 
July 11, 1977 

In accordance with section 20l(d)(l) of the Trade Act of 1974 

(88 Stat. 1978), the U.S. International Trade Commission herein reports 

the results of an investigation made under section 20l(b)(l) of that 

act, relating to low-carbon ferrochromium. 

The investigation to which this report relates was undertaken to 

determine whether--

ferrochromium, not containing over 3 percent by weight 
of carbon, provided for in item 607.30 of the Tariff 
Schedules of the United States (TSUS), 

is 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 producing an article like or directly competi-

tive with the imported article. 

The investigation was instituted on January 21, 1977, upon receipt 

of a petition filed on January 10, 1977, by the Committee of Producers 

of Low-Carbon Ferrochrome. 

Notice of the institution of the investigation was issued on 

January 28, 1977; notice was issued on March 8 that the public hearing 

would be held April 5 in Pittsburgh, Pa.; and on March 21 notice was 

issued that the public hearing would be held beginning at 10:00 a.m. 

April 5 in the hearing room of the Federal Building of that city. The 
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notices were posted at the Commission's offices in Washington, D.C., 

and New York City, and were published in the Federal Register on 

February 2, March 11, and March 24, 1977, respectively (42 F.R. 6432, 

13609, and 15979). The public hearing was duly held at the time and 

place announced. All interested parties were afforded an opportunity 

to be present, to produce evidence, and to be heard. 

The information contained in this report was obtained from field-

work, from questionnaires sent to domestic manufacturers, importers, 

and distributors, and from the Commission's files, other Government 

agencies, and evidence presented at the hearing and in briefs filed by 

interested parties. 

A transcript of the hearings and copies of briefs submitted by 

interested parties in connection with the investigation are attached. 1/ 

DETERMINATION OF THE COMMISSION 

On the basis of its investigation, the Commission determines 

(Commissioner Moore dissenting ~/ and Vice Chairman Parker not partici-

pating) that ferrochromium, not containing over 3 percent by weight of 

carbon, provided for in item 607.30 of the Tariff Schedules of the United 

States (TSUS), is not being imported into the United States in such 

±_/ Attached to the original report sent to the President, and available 
for inspection at the U.S. International Trade Commission, except for 
information submitted in confidence. 

'!:._/Commissioner Moore determines in the affirmative, i.e., that the 
ferrochromium involved is being imported into the United States in such 
increased quantities as to be a substantial cause of the threat of 
serious injury to the domestic industry producing an article like or 
directly competitive with the imported article. 
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increased quantities as to be a substantial cause of serious injury, 

or the threat thereof, to the domestic industry producing an article 

like or directly competitive with the imported article •. 
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views of Chairman Daniel Minchew and Corranissioners 
Catherine Bedell and Italo H. Ablondi 

On January 10, 1977, the United States International Trade 

Cormnission received a petition filed by the·Corranittee of Producers of 

Low Carbon Ferrochrome requesting an investigation under section 201 

of the Trade Act of 1974 with respect to imports of low-carbon 

ferrochromium. On January 21, 1977, the Cormnission instituted an 

investigation to determine whether ferrochromium, not containing over 

3 percent by weight of carbon, provided for in item 607.30 of the 

Tariff Schedules of the United States, is 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 producing an article like or directly competitive with the 

imported article. 

Section 20l(b) (1) of the Trade Act requires that each of the 

following conditions be met before the Corranission can recommend import 

relief to the President: 

(1) Imports of an article into the United States 
are increasing (either actually or relative 
to domestic production); 

(2) The domestic industry producing an article 
like or directly competitive with the 
imported article is being seriously injured 
or threatened with serious injury; and 

(3) Increased imports are a substantial cause 
(i.e., an important cause and not less than 
any other cause) of serious injury, or the 
threat thereof, to the domestic industry 
producing an article like or directly com­
petitive with the imported article. 
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Determination 

On the basis of information obtained in the present investigation 

we have determined that ferrochromium, not containing over 3 percent 

by weight of carbon, provided for in item 607.30 of the Tariff Schedules 

of the United States, is not 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 producing an 

article like or directly competitive with the imported article. 

Specifically, we have found that, even though imports have increased, 

such imports are not a "substantial cause" of any serious injury, 

or threat thereof, that the industry may experience. Since our 

negative determination rests on our analysis of the "subs.t.antial 

cause" criterion, we will forgo any further discussion of increased 

imports and serious injury or threat thereof. 

The subject article and the domestic industry 

Low-carbon ferrochromium is a ferroalloy which contains not over 

3 percent by weight of carbon. Its primary use is in the production of 

stainless steel. High-carbon and silicon ferrochromium and stainless 

steel scrap are also used to produce stainless steel. 

For the purpose of this investigation, we have considered the 

relevant domestic industry to consist of the facilities engaged in 

the production of low-carbon ferrochromium. Low-carbon ferrochromium 

is currently manufactured by three domestic producers: Interlake, Inc., 

Satralloy, Inc., and Union Carbide Corp. 
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Imports not a substantial cause of serious injury, 
or the threat thereof 

Section 20l(b)(4) of the Trade Act of 1974 provides a dual test 

to determine whether imports are a "substantial cause" of serious 

injury or the threat thereof. First, the imports as a causative 

factor must be "important"; second, they must be "not less than any 

other cuase." Taking this into consideration, and after examining 

all the relevant economic factors presented in the investigation, 

we find that increased imports, even if an important cause of any 

injury, or the threat thereof, to the domestic industry, are a less 

important cause than at least one other factor, i.e. the introduction 

and use of a stainless steel refining process known as Argon-Oxygen-

Decarburization (AOD). 

In 1968, Union Carbide Corp. introduced a stainless steel refining 

process which has significantly altered the voltmle of high- and 

low-carbon ferrochromilml used in the process. The AOD process allows 

the stainless steel producer, without prohibitive capital investments, 

to obtain the chromium input by substituting less costly high-carbon 

ferrochromium for low-carbon ferrochromium. over the past 5 years, 

all major domestic stainless steel producers have installed, or are 

in the process of installing, AOD capacity. The effect has been a 

drastic reduction in the consumption of low-carbon ferrochromium. In 

1968, 115 pounds of the low-carlx>n ferroalloy were consumed for each 

ton of stainless steel produced; by 1976 the figure had plummeted to 

38 pounds per ton. In contrast, during the same period the consumption 

of high-carbon ferrochromium per ton of stainless steel produced doubled. 
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The shift to AOD technology is still occurring. In 1977, eight 

new U.S. AOD facilities will begin production of stainless steel. 

There is evidence that, in 1976, approximately 60 percent of U.S. 

stainless steel was produced using the AOD process, and it is 

projected that, by the end of the decade, 95 percent of stainless 

steel produced in the United States will be produced by the AOD 

process, with a concomitant decrease in low-carbon ferrochromium 

consumption. 

Conclusion 

In view of the evidence discussed above, we determine that the 

increased imports of low-carbon ferrochromium are not a substantial 

cause of any serious injury or threat thereof to the domestic industry 

producing a like or directly competitive article. 
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Dissenting Views of Commissioner George M. Moore 

The basic facts in this proceeding under Section 201 of the Trade 

Act of 1974 are not in dispute. The nature and content of the petition, 

the notice of investigation, the Commission's actions, and the evidence 

developed during the Commission's investigation are outlined in this 

report. 

This investigation was conducted to determine whether imports of 

so-called low-carbon ferrochromium (hereinafter referred to as LCF) are 

being imported in such increased quantities as to be a substantial 

cause of serious injury, or the threat thereof, to the domestic industry 

producing LCF. 

Based upon all the available evidence, I have made an affirmative 

determination. The domestic LCF industry is being threatened with 

serious injury, and such threatened injury is caused by imports to a 

degree equal to, or greater than, that of any other economic factor. 

The statutory requirement that there can be an increase in imports 

is clearly satisfied. During the period 1970-76, imports of LCF rose 

from 18,353 tons (chromium content) to 42,961 tons, or by 134 percent. 

In the same period 1970-76, imports as a percentage of domestic produc­

tion rose nearly ninefold from 25 percent to 218 percent. Imports in 

1976 captured almost 87 percent of apparent domestic consumption, com­

pared with 17.5 percent in 1970. 

There is no doubt that the domestic LCF industry is threatened with 

serious injury. In terms of the statutory requirements the evidence of 
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threatened injury to the domestic industry is as follows: 

(1) Declining sales.--U.S. producers' shipments of LCF fell by 

60 percent during the period 1972-76--from 56,000 tons (chromium content) 

to about 22,000 tons. If the period 1973-76 ~s considered, the decline 

in U.S. producers' shipments is even greater. The Conunission investi­

gation shows that in 1976 the domestic industry lost sales of at least 

6,000 tons of domestically produced LCF to imports. 

(2) Higher and growing inventories.--The aggregate level of inven­

tories held by producers, consumers, and importers did not change signifi­

cantly over the period 1972-77. However, importers' inventories increased 

substantially from 6.2 thousand tons to 19.4 thousand tons during this 

period. ·On January 1, 1977, importers' inventories were equal to about 

5 months' domestic consumption, and these inventories threaten serious 

injury to the domestic industry. 

(3) Downward trend in production.--U.S. production of LCF declined 

by about 58 percent during the period 1972-76, from 47.8 thousand tons to 

19.7 thousand tons. The decline was particularly sharp from 1975 to 

1976 wheri domestic production was cut by nearly 50 percent. 

(4) Downward trend in profitability.--The ratio of net profit to net 

sales for the operations of U.S. producers' establishments within which 

LCF was produced fell 38 percent between 1974 and 1976--from 14.1 percent 

to 8.8 percent. The evidence shows that the profitability of the 

domestic industry will continue to erode in 1977, since the domestic 

LCF industry is now operating at or close to a break-even point. 
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(5) Downward trend in employment.--Employment trends in the domestic 

LCF industry are clearly downward.· The average number of production and 

related workers engaged in the production of LCF declined from 480 in 

1972 to 224 in 1976 as man-hours worked decreased from 784,000 to 468,000 

in the same period • 

. The remaining statutory requirement to be satisfied in ·this case 

relates to the "substantial cause" of the threatened serious injury to 

the domestic LCF industry. The term "substantial cause" in Section 201 

of the Trade Act of 1974 means a cause which is important and not less 

than any other cause. 

I beli~ve that there are three economic factors causing the threat 

of serious injury to the domestic LCF industry. They are (1) the general 

economic recession in 1974-75, (2) the conversion to the Argon-Oxygen­

Decarburization (AOD) technology by the stainless steel industry, and 

(3) increased LCF imports. 

The general economic recession in 1974~75 contributed to a reduction 

in the domestic consumption of all ferroalloys, which decreased from 

349,000 tons in 1974 to 192,000 tons in 1975. However, in 1976 consump­

tion increased to 229,000 tons, with further increases in 1977. During 

the period of the recession and throughout 1976 and into the first quarter 

of 1977, imports increased in amount, total value, and as a percentage of 

domestic consumption and relative to production. Whatever effect the 

recession had or will have on the domestic LCF industry is less important 

than the economic effect of rapidly increasing LCF imports. 
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The conversion to AOD technology by the stainless steel industry 

significantly reduced the demand for LCF in the United States. The 

conversion is now virtually completed. The impact of the conversion 

was largely absorbed by three domestic firms that ceased production of 

LCF between 1972 and 1974. 

The impact of AOD technology on the domestic LCF industry has spent 

its force. It no longer poses a threat of serious injury to the domestic 

industry. 

Evidence developed during the investigation established that U.S. 

demand for LCF will level off at nearly 35,000 tons annually in the 

foreseeable future. 

The continued increasing LCF imports were not inhibited by the 

domestic application of AOD technology. These imports, which have now 

captured 87 percent of domestic consumption, threaten to completely 

destroy the domestic industry. It is clear that the domestic producers 

of LCF would have been able to adjust to the decreased demand for LCF 

had it not been for the relentless increase in these imports. 

There is an ever-increasing amount of excess LCF productive capacity 

abroad. Much of the LCF produced from such foreign excess capacity can 

be expected to find its way to the United States. This country is the 

only export market of consequence for low-carbon ferrochromium by reason 

of the relatively high tariffs and non-tariff barriers imposed by other 

industrial nations. 

The Congress anticipated a situation involving evidence such as was 

developed during this investigation. The two Congressional Committees 
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involved with the Trade Act of 1974 indicated that the ColIDllission should 

consider that a threat of serious injury exists when serious injury, 

although not yet existing, is innninent if import trends continue 

unabated. 

There is nothing in the legislative history of the Trade Act of 1974 

suggesting that a domestic industry weakened by other economic factors, 

but threatened with extinction by reason of increased imports should be 

denied the benefits of the Act. It is not the function of this CoDllllission 

to decide which domestic industry can be saved or which domestic industry 

is worth saving. 

On the basis of the foregoing considerations, I have concluded that 

increased imports are a substantial cause of the threat of serious injury 

to the domestic industry producing an article like or directly competitive 

with imported low-carbon ferrochromium. 
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INFORMATION OBTAINED IN THE INVESTIGATION 

Introduction 

On January 10, 1977, the Committee of Producers of Low Carbon 
Ferrochromium filed a petition with the United Stat~s Int·ernation·a1 
Trade Commission for import relief pursuant to &ection 201 of the 
Trade Act of 1974. 

Following receipt of the petition, the U.S. International Trade 
Commission instituted an investigation on January 21, 1977, to deter­
mine whether ferrochromium, not containing over 3 percent by weight 
of carbon, provided for in item 607.30 of the Tariff Schedules of the 
United States (TSUS), is 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 producing an article· 
like or directly competitive with the imported article. 

Notice of the institution of the investigation was issued on 
January 28, 1977, notice of the date and site of the public hearing 
was issued on March 8, 1977, and notice of the time and place of the 
public hearing was issued on March 21, 1977. The notices were posted 
at the Commission's offices in Washington, D.C., and New York City, 
and were published in the Federal Register on February 2, 1977 
(42 F.R. 6432), March 11, 1977, (42 F.R. 13609), and March 24, 1977 
(42 F.R. 15979), respectively. A public hearing in connection with 
the investigation was held on April 5, 1977, in the Federal Building's 
hearing room in Pittsburgh, Pa. 

The Commission instituted one previous investigation covering 
low-carbon ferrochromium. On May 21, 1973, following receipt of a 
petition filed by the Ferroalloys Association, the U.S. Tariff 
Commission (the former name of the U.S. International Trade Commis­
sion) instituted an investigation (No. TEA-I-28) under sect1on 
310(b)(l) of the Trade Expansion Act of 1962 to determine whether 
ferrochromium, ferromanganese, ferrosilicon, ferrochromium silicon, 
ferrosilicon manganese, chromium metal, manganese metal, and silicon 
metal were, as a result in major part of concessions cranted under 
trade agreements, being imported into the United States in swch 
increased quantities as to cause, or threaten to cause, serious 
injury to the domestic industry or industries producing like or 
directly competitive products. On June 28, 1973, investigation No. 
TEA-I-28 was discontinued by the Commission at the request of .the 

·petitioner without a determination on the merit1 and_ without prejudice. 
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Description and Uses 

Chromium is a hard, brittle, corrosion-resistant metal with a 
high melting point. Domestic deposits of chromite, the ore· from 
which chromium is obtained, are small and of low grade. Thus; the 
domestic chromite-consuming industry, of which the producers of low­
carbon ferrochromium are a part, is dependent primar~ly upon imports 
for its source of new supply. 

In the metallurgical industry, chromium is used primarily in 
the production of stainless steel, other high-chromium specialty steels, 
and high-temperature alloys to provide strength, hardness, and resistance 
to corrosion, wear, and heat. Chromium is added to these items by 
means of chromium-containing ferroalloys. A discussion of these 
ferroalloys follows. 

Low-carbon ferrochromium 

Low-carbon ferrochromium is defined in the TSUS as ferrochromium 1/ 
not containing over 3 percent, by weight, of carbon. Commercial grades 
of this item contain from 0.01 to 0.75 percent carbon, from 60 to 75 
percent chromium, and a maximum of 1.0 to 8.0 percent silicon, with 
the remainder largely iron. ~/ 

Low-carbon ferrochromium is manufactured by two methods. The first 
method, which is employed by the petitioners in this investigation, 
involves a two-step process and the use of two types of electric 
furnaces. In one furnace, an open-arc tilting type, chrome ore and 
lime are melted. In the second furnace, a submerged-arc type, chrome 
ore, quartz, and coke are melted to make ferrosilicon chromium (also 
known as ferrochromium silicon and chrome silicide). The chrome ore­
lime mixture is combined with the ferrosilicon chromium in a reaction 
vessel, and the resulting product is low-carbon ferrochromium. The low­
carbon ferrochromium is then broken, crushed, and sold to corisumers. 

The second method of manufacturing low-carbon ferrochromium is 
employed only by Union Carbide Corp. The starting material is standard 
high-carbon ferrochromium, which is ground to a fine powder, mixed with 
silica sand, and pressed into briquets. The briquets are placed on 
a flatcar and rolled into a horizontal, cylindrical, high-vacuum fu~nace 
approximately 140 feet long and 15 feet in diameter. The heating of 
the briquets in the vacuum results in low-carbon ferrochromium known 
in the trade as Simplex. 

1/ Ferrochromium is defined as a ferroalloy which contains, by 
weight, over 30 percent of chromium but not over 10 percent of silicon. 

2/ ASTM Specifications for Ferro-Alloys, March 1975, p. 12. 
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The basic difference between Simplex and conventional low-carbon 
ferrochromium is that Simplex contains less carbon (0.01 to 0.05 percent 
as opposed to 0.025 to 0.75 percent). 1/ Although some consumers prefer 
Simplex to conventional low-carbon ferrochromium, others do not, and 
both are generally considered to be competitive for most uses. 

High-carbon ferrochromium 

High-carbon ferrochromium is defined in the TSUS as ferrochromium 
containing over 3 percent, by weight, of carbon. Commercial grades of 
high-carbon ferrochromium contain from 52 to 72 percent chromium, from 
4.0 to 9.5 percent carbon, and from 3.0 to 10 percent silicon, with the 
remainder largely iron. !/ 

The method of manufacturing high-carbon ferrochromium is virtually 
identical to the conventional method of manufacturing low-carbon ferro~ 
chromium except that the two-step process is eliminated. The furnace 
charge is melted in a submerged-arc furnace, the furnace is tapped, 
and the resulting product is broken, crushed, and shipped to consumers. 

Ferrosilicon chromium 

Ferrosilicon chromium is defined in the TSUS as a ferroalloy which 
contains, by weight, over 30 percent of chromium and over 10 percent 
of silicon. The method used to manufacture ferrosilicon chromium is 
described above. 

Ferrosilicon chromium serves a dual role for the low-carbon ferro­
chromium producer--it is an intermediate product in the manufacture of 
low-carbon ferrochromium and, in addition, is sold to consumers as a 
separate product. The basic difference between the intermediate and 
commercial products is that the latter contains a higher silicon content 
as a result of varying the inputs of the charge--i.e., adding rela­
tively greater amounts of quartz. 

The bulk of all chromium-containing ferroalloys are used in the 
manufacture of stainless steel. The objective of the stainless steel 
producers is to obtain the lowest cost chromtum available. Chromium 
raw materials are available from the previously mentioned ferroalloys 
and stainless steel scrap. The determining factors in obtaining the· 
lowest cost chromium inputs are the relative prices of the alternative 
sources and power requirements. Thus, the initial steel melt will 
include as much stainless steel scrap as possible since it usually 
contains the lowest cost chromium units of the alternative sources. 

1/ ASTM Specifications for Ferro-Alloys, March 1975, p. 12. 



The scrap addition will be followed with inputs of high carbon ferro­
chromium and low-carbon ferrochromium, in that order. Ferrosilicon 
chromium is added in the final stages of the melting process to return 
chromium oxide, which has accumulated in the melt slag, back.into the 
melt as chromium metal. In the final stages of melt preparation the 
mixture is analyzed, and, if necessary, low-carbon ferrochromium will 
be added to obtain the desired composition of the melt. In the conven­
tional stainless-steel-making process, low-carbon fer~ochromium is · 
the principal chromium ferroalloy addition because it is not techno-· 
logically feasible to remove the excess carbon contained in high-carbon 
ferrochromium. 

After stainless steel production, the largest use of chromium­
containing ferroalloys (although it is small in relation to total con­
sumption of these alloys) is in the manufacture of superalloys. 1/ 
Superalloys, in turn, are used in such applications as jet-engine component 
parts. Additional smaller quantities of the chromium-containing 
ferroalloys are used in cast iron, welding and alloy hard-facing rods,' 
and oth~r miscellaneous products. 

In 1968, Union Carbide Corp. introduced a stainless-steel-refin­
ing process which has significantly altered the use of high- and 
low-carbon ferrochromium. This process, known as Argon-Oxygen­
Decarburization (AOD), allows the stainless steel producer, without 
prohibitive capital investments, to substitute, almost wholly, lower 
cost high-carbon ferrochromium for higher cost low-carbon ferrochromium 
to obtain the chromium input. All major domestic stainless steel pro­
ducers have installed, or are in the process of installing, AOD capacity. 

The following tabulation, which is based upon consumption data 
from official statistics of the U.S. Bureau· of Mines and stainless 
steel production data from the American Iron and Steel Institute, 
illustrates the change in the consumption pattern for the chromium­
containing ferroalloys which has occurred as a result of stainless 

1/ Superalloys are alloys developed for very high temperature service 
where relatively high stresses are encountered and oxidation resistance 
is frequently required. 
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steel refining by the AOD proceso (in pounds of ferroalloy consumed 
per ton of stainless steel produced): 1/ 

Ferre alloy 

Low-carbon ferrochromium------­
High-carbon ferrochromium-----­
Ferros i l icon chromium----------

Total----------------------

1968 

115 
67 
34 

216 

1976 

38 
1J2 

24 
194 

Although the AOD process does provide greater chromium recovery, the 
bulk of the decline in total consumption of the chromium-containing 
ferroalloys per ton of stainless steel produced, as indicated above, 
is the result of the amount of stainless steel scrap consumed in 
the melt. The amount of stainless steel scrap consumed is, in turn, 
determined by its price relative to prices of the chromium-containing 
ferroalloys. 

Substitutability of the chromium-containing 
ferroalloys 

The chromium-containing ferroalloys, although produced from 
essentially the same raw materials, are different in two principal 
respects--chemical composition and price. 

With regard to chemical composition, the high carbon content 
of high-carbon ferrochromium limits the amount of the ferroalloy 
which may be added to the melt in the conventional stainless-steel­
refining process. If high-carbon ferrochromium were substituted for 
low-carbon ferrochromium, it would not be feasible to remove all of 
the excess carbon. The resulting stainless steel product would be 
unsuitable for use. 

The ability to remove excess carbon feasibly was achieved with 
the introduction of the AOD stainless-steel-refining process. As 
a result, high-carbon ferrochromium became the principal chromium­
containing ferroalloy addition to the stainless steel melt. Low-carbon 
ferrochromium can be substituted for high-carbon ferrochromium in both 
the AOD and the conventional processes; however, it would not be in 
the economic interest of the stainless steel producer to effect sue~ 
a substitution because of the difference in price--i.e., high-carbon 
ferrochromium is substantially less expensive. 

1/ The index of stainless steel production is provided on page A-60. 
It-sh~ws a peak year of production 1n 1974, a decrease in 1975, and an 
increase in 1976. 



Ferrosilicon chromium differs from low-carbon and high-carbon 
ferrochromium in use as well as in chemical composition and price. 
This alloy is added to the stainless steel melt principally as a vehi­
cle to return chromium oxide which has accumulated in the mel~ slag 
to the melt as chromium metal. Neither low-carbon nor high-carbon 
ferrochromium is capable of satisfactorily performing thi~ function. 

U.S. Tariff Treatment 

Low-carbon ferrochromium is classified under TSUS item 607.30 with 
a column 1 rate of duty of 4 percent ad valorem. The current rate 
represents a reduction, pursuant to the Kennedy round negotiations, 
from 8.5 percent ad valorem applicable on December 31, 1967. 

High-carbon ferrochromium and ferrosilicon chromium are classified 
under TSUS items 607.31 and 607.55, respectively. These items were · 
not subject to Kennedy round reductions. The column 1 rate on high-carbon 
ferrochromium--0.625 cent per pound on chromium content--has been in 
effect since January 1, 1948. The column l rate of duty on ferrosilicon 
chromium--10 percent ad valorem--reflects the final stage of concessions 
negotiated under the General Agreement on Tariffs and Trade (GATT) in 
1960-62. 

Status of General Services Administration programs 

As a result of the stockpile study announced on October 1, 1976, 
the stockpile goals for metallurgical~grade chromite and low-carbon 
ferrochromium were increased from 444,710 short dry tons (SOT) to 
2,550,000 SDT and from no objective to 124,000 tons, respectively. 

At the end of 1976 the stockpile contained slightly less than 
3 million tons of metallurgical-grade chromite, with some 22 percent 
composed of nonstockpile-grade material. At the same time, the 
stockpile contained about 319,000 tons of low-carbon ferrochromium--
123,000 tons in excess of the stockpile goal. There is currently 
no authorization to dispose of the excess low-carbon ferrochromium 
contained in the stockpile, and no such authorization is anticipated. 

History of the Rhodesian Chrome Embargo 

On December 16, 1966, the United Nations Security Council, with 
the affirmative vote of the United States, adopted Resolution 232, 
which called upon all U.N. members to prevent the--

importation] into their territories of . . 
chrome . . . originating in Southern Rhodesia 
and exported therefrom after [December 16, 1966]. 
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In compliance with Resolution 232, on December 19, 1966, the President, 
issued Executive Order 11322 1/ prohibiting the importation into the 
United States of, among other-products, Rhodesian chrome or yroducts 
made therefrom in Rhodesia or elsewhere. 

The embargo on Rhodesian chrome remained in effect until January 1, 
1972, the effective date of the so-called Byrd amendm~nt to section 10 
of the Strategic and Critical Materials Stock Piling Act. The Byrd 
amendment II provides in pertinent part that--

Notwithstanding any other provision of law ... 
the President may not prohibit or regulate the 
importation into the United States of any material 
determined to be strategic and critical pursuant 
to the provisions of this Act, if such material is 
the product of any foreign country or area not 
listed as a Communist-dominated country or area in 
general headnote 3(d) of the Tariff Schedules of 
the United States ... for so long as the importa­
tion into the United States of material of that kind 
which is the product of such Communist-dominated 
countries or areas is not prohibited by any provi­
sion of law. 

Since Rhodesia is not a Communist-dominated country, and inasmuch 
as the United States imported substantial quantities of strategic 
and critical chromium-bearing materials from Communist countries 
(notably the U.S.S.R.), the Byrd amendment implied the resumption 
of Rhodesian chromium exports to the United States. 

The Byrd amendment was in effect with respect to Rhodesian chrome 
until the passage, on March 18, 1977, of Public Law 95-12, 3/ an amend­
ment to section 5 of the United Nations Participation Act of 1945. 4/ 
That amendment provides in part that--

Any Executive order ... which applies measures 
against Southern Rhodesia pursuant to any United 
Nations Security Council Resolution may be enforced, 
notwithstanding the provisions of.any other law. 

Public Law 95-12 further provides that so long as the U.N. economic 
sanctions with regard to Rhodesia remain in effect, shipments of 
chromium-containing steel mill products may not be released from 
customs custody for entry into the United States unless a cert{ficate 

lf 3 CFR 606. 
1/ 50 u.s.c. 98h-l. 
)/ 91 Stat. 22 
4/ 22 U.S.C. 287c. 
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of origin with respect to each such shipment has been filed with the 
Secretary of the Treasury and such certificate establishes that the 
chromium contained in the shipment is not of Rhodesian origin. 

Public Law 95-12 and the Department of the Treasury regulations 
implementing that statute are set out in appendix A .. Also·included 
in appendix A is the text of a statement presented before the Senate 
Subcommittee on African Affairs on February 10, 1977, by Julius L. 
Katz, Assistant Secretary of State for Economic and Business Affairs, 
regarding the economic implications of repealing the Byrd amendment. 

The Question of Increased Imports 

U.S. imports of ferrochromium not containing over 3 percent, by 
weight, of carbon (low-carbon ferrochromium) enter the United States 
under TSUS item 607.30. Such imports are limited to a narrow range 
of grades and sizes, all of which are like or directly competitive 
with domestic production. In recent years, U.S. imports of low­
carbon ferrochromium have been sourced principally from Japan, the 
Republic of South Africa, and Rhodesia. 

This section will examine the facts relating to the question 
of increased imports. Initially, the discussion will focus on the 
increase or decrease in imports for various time periods. The fac­
tors which caused imports to fluctuate over the period will be 
enumerated. Finally, the ratio of U.S. imports to consumption and 
production will be reviewed. 

U.S. imports 

During the period 1968-76 the level of imports of low-carbon 
ferrochromium frequently varied. Imports were at their highest levels 
in 1968, 1972, and 1976 and at their lowest levels in 1970 and 1973 
(see the following table and fig. 1). 1/ For the period 1968-76 the 
import trend line is slightly upward; for the period 1971-76, the import 
trend line is more steeply upward. 

Factors affecting U.S. imports 

The frequent· variations in total U.S. low-carbon ferrochromium 
imports and the change in the 1971-76 import trend line were influenced 
by several factors, including· the level of worldwide demand for stain­
less steel, the adoption of AOD technology, and the passage of the 
Byrd amendment. 

1/ Annual U.S. imports of high-carbon ferrochromium and ferrochromium 
silicon are shown in table 1 in appendix B, and unit values are shown 
in table 20. 
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Low-carl.>011 ferrochromium: U.S. imports, by sources, ]968-76 

------ --- -- ------·-··----- ---------·------------·------------ -. . . . . . 
. 1968 . 1969 . 1970. 1971 . 1972 . . 1973 . 1974 1975 : 1976 Source~ . . . . . . . . . . . . . . . . -----·-------··--·--·--- ·--- -·--------··-··-- -------·-·- ----:------·--:--------

Quan~ity (tons, chromium content) 
-------·---------------

Japan------------: 314 445 210 4,882 9,598 7,577 4,602 11, 81_6 19,360 
Rt:publ ic of 

So11th Africa---: 16,430 12,192 11,658 8,661 ll+,li06 8,745 12,429 14,511 6,829 
Rhocic~;ia---------: 0 0 0 0 2,181 3,329 3,514 3,714 5,785 
West Cer~1ny-----: 4,857 7,061 1,910 3,728 2,163 1,506 3,444 3,205 2,667 
France-----------: l,71L1 3'18 21 773 336 0 0 671 2,11'.i<J 
Swc<len-----------: 1+,84(; 2,865 2,192 4,036 7,125 li,542 2,653 2,114 2,217 
~·rwny-----------: 4,489 2,118 2,362 2,490 4,505 2,163 2,037 1,585 1,974 
Turkey-----------: 2,351 3,456 0 750 4,703 1,180 1,565 1,297 777 
Br;1zil.------------: 0 0 0 0 0 0 0 214 .530 
All othc-r---------: 779: ?.,260: 0: 1,734: 1,232: J,18_2 __ ~5!9: 806: 3hJ 

Total--------- :-35_,-rncC: _}_OL?_4j=: fa,5"!) =-l6.-9-i3:-46;-ff9~-30~T24 3_0~6.I==--3_?, 933 -~.!!.f;\i_t~I 

Japan------------: 0.') 
ReP.ublic of 

South Afric:!---: 4!i. 9 
Hhod P-si a-------- --- : 0 
West G~rn~ny-----: 13.6 
France-----------: 4.8 
Sweden-----------: 13.5 
l~oi:way-----·--- ----: l 2. 5 
Turkey-----------: 6.6 
Brazi.l------~------: 0 
All othr"r-·-···------: 2.2 - - -· --·-- -· 

'i'otoil--------- ·: 10'.1. 0 : 

1.4 

39. 7 
0 

23.0 
1. 1 
'). 3 
6.9 

11. 2 
0 

1. l 

63. 5 
0 

10.11 
0. l 

11. 9 
1.3. Ci 

0 
0 

18. I 

32. 1 
0 

13.8 
2.9 

15.0 
8.9 
2.8 
0 

20.8 

31. l 
l+. 7 
4. 7 

. 8 
15.4 
9.7 

10 .. 2 
{) 

--------------·---·--

---------· -·----··---- ----
25. 1 

28.9 
11. 0 

5 
0 

15.0 
7.?. 
3.9 
0 

15.0 

110. 4 
11. 4 . : 
11. 2 

0 
8.6 
6.6 
5. l 
0 

29. 8 

36. 3 
9.3 
8 
1. 7 
5.3 
3.7 
3.2 

.5 

45.l 

15.9 
13.5 
6.2 
5. 7 
s. 7. 
4.6 
I. 8 
1. 2 

. . . . . . . . . . . . . . . . . . 
----s-m.i:-l:;;:- --c;<;-mi,"JT._::-(;-·r1:·;;-;;;- ·,;1'IT,~i.~T ·s-1-;1t T~-r-i.c~--or ·r:11;,.--u-. ~. -J5~~1~a::tm..-·,;·t-c-f comr;~~,~------·---------------



?igure 1.-~·Low-carbon fe~rochromium: U.S. imports with trend lines, 
1968-76 and 1911-76 
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The steep 1971-76 import trend line reflects the large jump in 
U.S. imports from Japan and Rhodesia. Prior to 1971, Japan was a minor 
supplier of U.S. low-carbon ferrochromium imports. However, as the 
Japanese stainless steel industry converted to AOD type technology, 
a large amount of Japanese low-carbon ferrochromium capacity became 
excess to the Japanese stainless steel industry and available for export. 
In addition, the slope of the 1971-76 trend line was raised by the 
steadily increasing imports from Rhodesia after the 1972 passage of 
the Byrd amendment. 

The changing level of worldwide demand for stainless steel and 
its resulting effects on foreign low-carbon ferrochromium capacity­
utilization rates strongly affected the yearly variations in U.S. 
import levels. In the industrialized nations, the foreign ferrochromium 
producing industry first meets the needs of the indigenous stainless 
steel industry and exports any excess. Thus, during periods of high 
demand by the indigenous stainless steel industry, exports have tended 
to be small. Conversely, during periods of low indigenous demand, low­
carbon ferrochromium exports have tended to increase in order for the 
foreign ferrochromium producer to maintain optimal production levels. 
The United States, as the world's largest consumer of ferrochromium, 
is a principal export market for any foreign ferrochromium producer. 
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Ratios of U.S. imports to production and 
consumption 'J:./ 

The changes in the ratios of U.S. low-carbon ferrochromium imports 
to U.S. production and consumption have been dramatic (see the following 
table and figs. 2 and 3). 

Low-carbon ferrochromium: Ratios of imports to U.S. 
production and consumption, 1968-76 

------- (In percent) 
·------~--Ratio of low car-: 

hon ferrochromiwn:1968 :1969 :1970 :1971 :1972 :1973 :1974 
~ports_ to--

U.S. low-carbon 
ferrochrom­
ium--

1975 

ProJuction-----:56.2 :45.4 :25.l :29.8 :97.0 :49.4 :49.0 :105.7 
Consumption----:34.1 :28.1 :17.5 :31.0 :55.4 :29.5 :24.9 78.8 

-----·--------·----------·---

1976 

218. 2 
86.6 

The unusual combination of frequency and magnitude of change in these 
ratios is a reflection of the peak-valley import effect--i.e., imports 
at peak, U.S. production and consumption in valley. The dramatic increases 
in the 1975 and 1976 ratios were caused not only by this peak-valley 
relationship but also by the cumulative effect of the shift to A.O.D. 
technology in the United States and throughout the world. 

-·] T-iT;1i: :i Zis. ~-;-7 - iT: s .-·-,·;p:~-Ts-·-;1-1c;i:;:_-z-;;-1::i:;-o-;1£·(.:r:-;;;-e: i·: r om i-;:;m to -t:·<~t~~T-tT.S. ___ -
feri·ochroit1i11r:i productioi1 and cunsumpt·in1t werC' ,1:.; follows (in 1wrc,•nt): 

----·---------- -
R:lt i o nf lm,•-ca1 hon · · · . 1972 . 1973 1974 1975 . 1976 

_[_e_i:r!'c J-~~-_n_M _ _i . ..'._!:~:i_1::}p _0_1::_~_ ~.:.-~_c:_i- - __ : _________ : _____ : __ _____:_. _____ : __ ._ -·-

Total U.S. ferrochromiuri--
p roduc 1 inr1-------··-----------: 2J. If 
Consu;i,:)t j on---·--------------: 20. 0 

12. 2 
iO.O 

12.8 
8.8 

29.5 
20.7 . . . . . . . . . . 

29. L 
18.H 

-------- ---·--------- ----·---------·- -- - .. ---·----- -- --- ---··-----·----------- -- -
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Figure 2,--Low~carbon ferrochrornium: Ratio of imports to production, 1968-76 
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The Question of Serious Injury to the Domestic Industry 

This section examines the facts relating to the question of 
serious injury to the domestic industry. The discussion will ini­
tially focus on U.S. producers' capacity, production, and capacity 
utilization. Discussion will then follow on U.S. producers' ship-
ments and inventories. The presentation will then shift to U.S. exports, 
employment, and man-hours. Finally, there will be a discussion on 
low-carbon ferrochromium pricing trends and a financial analysis of 
U.S. producers. 

U.S. producers 

Low-carbon ferrochromium is produced by the petitioners--
Satral loy, Inc., at Steubenville, Ohio, and Globe Metallurgical Divi­
sion, Interlake, Inc., at Beverly, Ohio, and by Union Carbide Corp., 
which is not a petitioner in this case, at Marietta, Ohio. 

Satralloy, Inc., is a subsidiary of Satra Corp., a trading firm 
which is the principal domestic supplier of chrome ore from the U.S.S.R. 
In 1973, Satra Corp. purchased a ferroalloy plant formerly owned by 
Foote Mineral Co. and established Satralloy, Inc., as an operating 
subsidiary. Satralloy, Inc., specializes in the production of low-carbon 
ferrochromium and ferrosilicon chromium. In 1976 the firm also pro­
duced high-carbon ferrochromium. The plant was constructed in 1958 
and was the last complete ferroalloy plant built in the United States. 

Interlake, Inc., manufactures low-carbon ferrochromium through 
its Globe Metallurgical Division. In addition to low-carbon ferro­
chromium, Globe also produces high-carbon ferrochromium, ferrosilicon 
chromium, ferrosilicon, and silicon metal. The firm's output is marketed 
by Pickands Mather & Co., a leading sales agent for industrial raw 
materials. 

Globe operates production facilities at two locations, Selma, 
Ala., and Beverly, Ohio. At Selma, producti'on is confined to silicon 
metal; at Beverly, the firm produces low-carbon ferrochromium, high­
carbon ferrochromium, ferrosilicon chromium, ferrosilicon, and silicon 
metal. The Beverly facility was constructed in the mid-1950's. 

Union Carbide Corp. is by far the largest domestic firm engaged 
in the manufacture of low-carbon ferrochromium. The firm also manufac­
tures a wide variety of other ferroalloys at.six domestic locations. 
Union Carbide produces low-carbon ferrochromium only at its Marietta, 
Ohio, plant, which was constructed in the mid-1950's. 
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Capacity 

Domestic capacity to produce low-carbon ferrochromium and the 

utilization of such capacity are provided in the following tabulation: 

Year : Capucity : Uti.lizat:ion of cap~=~ty _ 
----Sl1ort_ l:'?_!~S, -:--------------

1972---- --·--·-----------------: 
1973----------------------: 
1974----------------------: 
19 7 ~.>-·------------------------: 
J.976---------------------: 

chromium content 

84,636 
79,400 
70,128 
59 ,508 
59,50[) . . . . --- ----·-·------·-

* * * * * 

Perc(·.nt 

* * 

56 
n 
86 
61+ 
33 

Although the overall industry trend in production capacity was 
sharply down after 1972, firms in the low-carbon ferrochromium industry 
showed considerable fluctuation in their utilization of production 
capacity. * * * 
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Furnace convertibility 

In general, the open-arc tilting furnaces and submerged-arc 
stationary furnaces used in the manufacture of low-carbon ferrochromium 
can be converted to the manufacture of other ferroalloys. Market condi­
tions and the downward trend in consumption of low-carbon ferrochromium 
induced producers to effect a limited number of such conversions during 
the 1972-76 period. 

* * * * * * * 

The submerged-arc stationary furnaces are more versatile than 
the open-arc tilting types. During the 1972-76 period, four conversions 
of the submerged-arc furnaces were reported by the domestic industry. 
These conversions involved changes in production from ferrosilicon 
to high-carbon ferrochromium, from ferrosilicon chromium to high-manga­
nese blocking chrome, from high-manganese blocking chrome to high-carbon 
ferromanganese, and from high-carbon ferrochromium to ferromanganese. 
The costs of these conversions ranged from negligible for the first 
change to * * * for the last change. 

Although the convertibility of furnaces used in the manufacture 
of low-carbon ferrochromium is technologically feasible, the economic 
feasibility of making extensive conversions is questionable for the 
petitioning firms. Under highly competitive market conditions, these 
firms would be competing against other firms in the industry manufac­
turing these ferroalloys in larger and more efficient furnaces. Thus, 
it is unlikely that the petitioning firms would be cost competitive 
with other firms in the ferroalloy industry. 

Domestic production 

During the period 1972-76, domestic production of low-carbon 
ferrochromium was as follows (in short tons, chromium content): 1/ 

Year 

1972----------------
1973----------------
1974----------------
1975----------------
1976----------------

Quantity 

47,766 
60,917 
60,706 
37,875 
19,686 

1/ Domestic production of the individual chromium ferroalloys and 
total production are provided in table 3. 
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In 1973 and 1974, low-carbon ferrochromium producers operated 
at their highest levels of the 1972-76 period to meet demand (see fig. 
4). In 1975, however, purchases from the stainless steel sector declined, 
and the low-carbon ferrochromium producers, faced with increasing inven­
tories, reduced output. Output continued to be reduced through 1976, 
and, by yearend, production had reached its lowest level since the 
U.S. Bureau of Mines began reporting the chromium ferroalloys separately 
in official statistics. 

The trend in production of low-carbon ferrochromium has been 
downward since the introduction of the AOD stainless-steel-refining 
process in 1968. This technological change has placed the low-carbon 
ferrochromium industry in a position of being dependent not only upon 
the level of stainless steel production but also upon the method utilized 
by the stainless steel industry to effect such production. Thus, during 
periods in which stainless steel production is high, such as 1973 and 
1974, both AOD and conventional capacity will be utilized in order to 
meet demand. As the utilization rate of conventional capacity rises, 
the demand for low-carbon ferrochromium also rises, and production 
is increased. During periods in which the stainless steel industry 
is operating at less than capacity levels, such as 1975 and 1976, conven­
tional capacity utilization will be reduced and AOD capacity retained, 
causing the demand for low-carbon ferrochromium to decline. 

U.S. producers' shipments 

During the period 1972-76, producers' shipments of low-carbon 
ferrochromium were as follows: 1/ 

Quantity 
(short tons 

chromium content) 

1972------------- 56,001 
1973------------- 72,404 
1974------------- 67,040 
1975------------- 30,328 
1976------------- 22,168 

1/ Estimated 

Value 
(1,000 
dOllBrs) 

38,581 
45,988 
71,096 
56,489 

1/ 41,000 

The increased stainless steel production which occurred in 1973 
resulted in increased orders for low-carbon ferrochromium, not only 
to meet current demand but also to increase low-carbon ferrochromium 
inventories in anticipation of future increases in stainless steel 
production. As a result, low-carbon ferrochromium shipments substan­
tially increased in 1973 (see fig. 5). 

1/ Producers' shipments of the andividual chromium ferroalloys 
and total prodt•c-·~rs' shipmAnr." -3rP pr·:o»1.r1ec in t~bi e '.i. 
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Figure .S.--Low-carbon ferrochromium: U.S. imports and producers' shipments, 1972-76 
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The decline in stainless steel production which began late in the 
second half of 1974 was a major factor causing the quantity of 
low-carbon ferrochromium shipments to decline in that year. However, 
as a result of the shortages which prevailed earlier in the year, low­
carbon ferrochromium prices substantially increased and the value 
of shipments markedly improved over the 1973 level. 

The weakness in stainless steel demand continued throughout 1975 
and the first quarter of 1976, further reducing consumers' orders of 
low-carbon ferrochromium and, in turn, shipments of low-carbon ferro­
chromium. Despite the 1975 weakness in stainless steel demand, low­
carbon ferrochromium prices increased, and the value of shipments, 
although below the 1974 level, showed a much smaller decline than the 
quantity of shipments. According to the domestic producers, these high 
1975 price levels were the result of increasing costs of operations,~ 
primarily for chrome ore, power, and labor. 

Inventories 

Producers' inventories.--U.S. producers' inventories of low-carbon 
ferrochromium began the 1972-76 period at a relatively high level (see 
the following table, figs. 6 and 7, and table 5). Despite a reduced 
rate of low-carbon ferrochromium production in 1972, the level of 
inventories remained high until the third quarter of 1973. At that 
time, increased demand from the stainless steel industry permitted 
significant inventory reductions. 

Demand for stainless steel continued to be high throughout much 
of 1974, and, by yearend, low-carbon ferrochromium inventories had 
been reduced to abnormally low levels. In 1975, despite major pro­
duction cutbacks, low-carbon ferrochromium inventories steadily 
increased, reaching their peak at the beginning of the third quarter. 
Production continued at reduced levels throughout 1976, and, by yearend, 
producers' inventories were considerably below the level in late 1975. 

Consumers' inventories .--The level of consumers' inventories 
of low-carbon ferrochromium did not change s·ignificantly from the 
beginning of 1972 until late 1973. At that time, and continuing 
throughout 1974, consumers increased inventories in order to meet the 
then current and anticipated high level of stainless steel production. 
This anticipated level of stainless steel production did not materialize. 
As a result, consumers' inventories remained high throughout 1975 despite 
a significant reduction in purchases from low-carbon ferrochromium 
producers. Purchases were further reduced in 1976, and, at the begin­
ning of 1977, consumers' inventories of low-carbon ferrochromium had 
returned to 1972 levels. 
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J,ow-carbon ferrochromium: U.S. producers', consumers', i.lnd importers' 
inventories, by quarters, Jan. 1, 1972-Jan. 1, 1977 

(Short tons, chromium content) 

Date Producers' Consumers' 

1972: 
Jan. 1--------------:. 17,594 7,342 
Apr. 1-------------- . 12, 139 7,782 
July 1--------------. 13,341 5,120 
Oct. 1--------------: 15,847 6,975 

1973: 
Jan. 1--------------: 16,290 6,869 
Apr. 1-------------- : 12,942 7,767 
July 1--------------. 10,087 9,459 
Oct. ~--------------: 6, 966 11, 524 

1974: 
Jan. J.--------------: 5,809 10,608 
Apr. 

1--..:. ___________ : 
4,677 111, 244 

July 1----·--··--------: 5,297 11, 486 
Oct. 1-------------- : 2,962 12,564 

1975: 
Jan. 1--·------------: 2,441 9,995 
Apr. ]_-------------- : 4, 727 10,590 
July 1--------------: 7,569 12'111 
Oct. 1--------------- : 12,137 9,722 

1976: 
Jan. ]_--------------- : 9,187 6,845 
Apr. 1--------------: 5, 62'1 7,846 
July 1--------------: 6,930 6,357 
Oct. 1-------------- : 8' 43l1 7 ,677 

Jan. 1, 1977---------~: 7,634 5, 9G7 

-----------··----· --------· 

Importers' 

6,207 
4,782 
6,363 

11,472 

16,590 
13,329 
ll1' 483 
13,906 

14,232 
9,150 
9,123 
5,950 

5,447 
6,563 

10,837 
11,972 

15,645 
16, 715 
1/f? 9 :19 
18,591 

19' 1+31 

Total 

31, Jli3 
24,703 
24, 8211 
34,294 

39, 749' 
34,038 
34,029 
32,396 

30,649 
28,071 
25,906 
21,476 

17,883 
21,880 
30,517 
33,831 

31, 6 77 
30,18.5 
28,226 
311, 702 

33,032 

Source: Producers' and consumers' inventories were estimated frnill 
gross weif~it based upon average content of production ~s reported by 
till' U.S. J3urt·au of ;•1ines; importers' invcutorjes were obtai.nc:d fn>1~1 
ch1U1 ~ubnil:Led in response to questionnaire~; of the U.S. lntcrnatiunal 
Trade Comni:i sf;.ion. · 



Figure 6.--Low-carbon ferrochromium: U.S. importers', produce~s', anci consumers' 
inventories by quarters, 1972-76 
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Figure 7.--Low-carbon.ferrochromiµm: U.S. imports and producers' 
inventories 1972-76 
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Importers' inventories.--Importers' inventories of low-carbon 
ferrochromium increased substantially in late 1972 as a result of the 
high level of importation which occurred in that year. By the end 
of 1974, declining low-carbon ferrochromium imports, coupled with 
increasing purchases by the stainl~ss steel industry, had reduced 
importers' inventories to their lowest level of the 1972-76 period. 

In 1975 and 1976, increased low-carbon ferrochromium imports and 
reduced purchases of low-carbon ferrochromium by the domestic stainless 
steel industry resulted in steadily increasing importers' inventories. 
On October 1, 1976, importers' inventories reached their highest level 
of the 1972-76 period. As of January 1, 1977, importers' inventories 
exceeded aggregate inventories held by U.S. producers and consumers 
and were equivalent to about 5 months' consumption (on the basis of 
the 1976 level of consumption). 

U.S. exports 

As shown in table 6, U.S. ferrochromium exports ranged between 
a low of 7,245 tons in 1974 and a high of 15,164 tons in 1973. Low­
carbon ferrochromium exports are insignificant. 

Employment 

The average number of all employees and of production and related 
workers engaged in the manufacture of low-carbon ferrochromium are 
as follows and detailed in figure 8 and table 7: 

All 
emplOYees 

1972-~------------ 565 
1973-------------- 724 
1974-------------- 747 
1975-------------- 495 
1976-------------- 290 

Production and 
related workers 

480 
630 
618 
396 
224 

The average number of all employees and of production and related 
workers engaged in the manufacture of low-carbon ferrochromium substan­
tially increased in 1973 as firms in the industry geared up to increase 
production to meet heavy demand in the stainless steel industry. The 
bulk of increased employment during this period was a~counted for by 

* * * 
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Figure 8.--L9w-carbon f0.rrochrornium: Ayernge number of production and related ¥Orkers 
employed in prociucing low-carbon ferrochromium, by quarters, 1972-76 
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* * * * * * * 

* * * * * + * 

Man-hours.--Man-hours worked by production and related workers 
engaged in the manufacture of low-carbon ferrochromium are provided 
as follows and detailed in figure 9. 

Man-hours 
(thousands) 

1972--------------------
1973--------------------
1974--------------------
1975--------------------
1976--------------------

784 
1,124 
1,164 

792 
468 

Man-hours worked followed the same general trend as employment 
except that in 1974 man-hours increased while the number of produc­
tion and related workers declined. * * * However, total man-hours 
worked declined by 41 percent in 1976 compared with those in 1975. 

Productivity.--The average annual output of low-carbon ferro­
chromium (short tons, chromium content) per man-hour is provided in 
the following tabulation: 

Output 
per man-hour 

1972------------------- .06 
1973------------------- .05 
1974------------------- .05 
1975------------------- .05 
1976------------------- .04 

Employee earnings.--Earnings received by workers producing low­
carbort ferrochromium and other ferrochromium alloys are similar to 
earnings received by workers in the steel industry since workers in 
both industries belong to the United Steel Workers of America. Average 
hourly and weekly earnings for U.S.· production workers producing durable 
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goods, primary metals (SIC 33), and basic steel products (SIC 331) 
are shown.in table 9. 1/ Average hourly earnings of U.S. production 
workers producing basic steel products increased.85 percent from 1970 
to 1976, while earnings of production workers producing primary metals 
and durable goods increased 73 percent and 56 percent, respectively. 
Earnings in establishments producing basic steel products have been 
historically higher than those in the production of all durable goods 
and primary metals. Average weekly earnings increased at the same 
rate as average hourly earnings. 

Earnings of production workers in basic steel products rose 
more than 9 percent annually during 1970-1976, compared with 8 percent 
annually for primary metals and 6.5 percent annually for durable goods. 
By contrast, earnings of production workers producing basic steel 
products increased 5 percent on an hourly basis and 6 percent on a 
weekly basis between 1975 and 1976. 

Real hourly and weekly earnings of U.S. production workers were 
derived from the figures in table 10 by using the Consumer Price Index 
as a price deflator. Real hourly earnings increased from 1970 to 
1977, but at a lower rate than average earnings. For basic steel 
products, real hourly earnings increased 25 percent from 1970 to 1976, 
while earnings for production workers producing durable goods and 
primary metal increased 7 percent and 17 percent, respectively. Real 
weekly earnings for production workers producing basic steel products 
increased from 1970 to 1976 with one decline in 1975. Real earnings 
on an hourly and weekly basis for workers producing basic steel 
products were higher than real earnings received in the production 
of all durable goods. 

Price relationship between domestic and imported 
low-carbon ferrochromium 2/ 

As indicated in the following table and figures 10 and 11, from 
1970 to 1973 the lowest price of the imported product (68 to 73 percent 
chromium content) averaged 2.3 cents per pound (6.6 percent) below 
that of the comparable domestic product. During 1974 and the first 
half of 1975 the price of the imported product averaged 10.5 cents per 
pound (15.8 percent) higher than that of domestically produced low-carbon 
ferrochromium. From the middle of 1975 through yearend 1976 the lowest 
price for imported low-carbon ferrochromium averaged 8:5 cents per pound 
(8.2 percent) below the price for the domestic product. A similar trend 
is shown for .025-percent low-carbon ferrochromium. 

1/ Earnings of U.S. production workers producing low-carbon ferro­
chromium and other ferroalloys are included in SIC 331. 

2/ Prices of other chromium ferroalloys are showned in tables 11, 
.12-;- and 13. 
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Low-carbun fcrrochromium: Import and U.S. prices, by specif:lc?d typei:; aud 
hy quart~~K, 1970-76 
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Price trends 

Indexes of U.S. wholesale prices for low-carbon ferrochromium 
and related commodities were obtained from statistics provided by the 
U.S. Bureau of Labor Statistics, as shown in the following table. 
Wholesale prices of low-carbon ferrochromium have trended upward (fig. 
12) since 1970, but at an average annual growth rate less than that 
for pig iron and ferroalloys: From 1970 to -1976 the low-carbon ferro­
chromium average annual growth rate (10.8 percent) was greater than 
the rates for all commodities (7.5 percent) and for intermediate goods 
(8.1 percent); however, the low-carbon ferrochromium rate was below 
those for the other two indexes between 1975 and 1976. 

Indexes of U.S. wholesale prices for low-carbon ferrochromium and 
other selected co~nodities, average annual growth rates, 1970-76, 
7-year averag~ 1970-76, and 5-year average, 1972-76 

: Pig iron :Low-carbon 
Period : All :Intermediate: and : fcrro-

______ :_commoditics: materia~-~: fen:~alloys: c_hron~u~ 

1970------------------: 
1971------------------: 
1972------------------: 
1973------------------; 
1974-·-----------------: 
1975---·---------------: 
1976-------------------: 

7-ycar avernge, 1970- : 
7 G-----·-----.:_ ___________ : 

5-year nvcrage, 1972- : 
76------------------: 

Average annual groHth : 
i:nte: 

1976 from .1970-------: 
1976 fro:;1 1972-------: 
197(, irorn 1975-------: 

110.4 
113. 9 
119.1 
13!1. 7 
100.1 
17L1. 9 
182.9 

JA2. 3 

154.3 

7.5 
9.0 
2.3 

109.9 
114.0 
118. 7 
131. 6 
162.9 
180.0 
189.2 

1L:3.8 

156.5 

8.1 
9.8 
2.5 

~ 

114.7 
126.3 
125.4 
129.4 
188.1 
264.7 
261.4 

172. 9 

193.8 

12.S 
15.8 
-0.6 . . . . . . . . 

131. 6 
l.54. 0 
143.6 
137 .4 
188.9 

1/ 296.8 
Y._I 210. 2 

188.9 

207.4 

10.8 
13.4 
-4.6 

---·---- --. - .-.- -----· ---·-·---·--·--·----- ---·- -~ ..... ------------------·------------·---· 
1/ C:;t·jmat.cd. 

:;c>u"!'.t:C!! ConipU.ed h·om off:ic:L-1.1. statistics of i.:he U.S. P.urecll..t of 
L~b01 Stat·istlcs. 
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Profit-and-loss experience of U.S. producers 

The data reported in this section represent the profit-and-loss 
experience of three U.S. producers on their overall establishment opera­
tions, their low-carbon ferrochromium operations; and their operations 
on other products--mainly chromium ferroalloys and other alloys-­
produced within the same establishments (see table 14). 

All three of the producers manufacture other products in their 
establishments in which low-carbon ferrochromium is produced. Each 
of the three producers employs a standard cost system as a means of 
segregating costs of their various product lines. Variances from 
standard costs and various other factory-period costs not included 
in their standard costs were allocated by the producers to their low­
carbon ferrochromium operations. Also, all general, administrative, 
and selling expenses presented in this section for low-carbon ferro­
chromium are based on allocations. 

The basis used for allocating each of the costs and expenses to 
low-carbon ferrochromium varied considerably from producer to producer. 
Moreover, because of declining production, variances from the standard 
were rather. sizable in some years. 

The use of standard costs and allocations in developing product 
profit-and-loss statements is not an exact science. However, if 
each of the three producers was consistent (there is no evidence to 
the contrary) from year to year in its use of its respective allocation 
base, the data presented in this section should give a reasonable profit 
trend for each producer's low-carbon ferrochromium operations. 

The accounting year for each of the three producers ended on or 
about December 31. 

Overall operations of the establishments.-~The following table 
reveals that total net sales of all products manufactured within the 
establishments producing low-carbon ferrochromium 1/ during 1972-76 
increased in each of the years 1973 and 1974, declTned in 1975, and 
then increased in 1976 to a level slightly below that of 1974. Net 
operating profit increased 754 percent during 1972-74 and declined 
38 percent during 1974-76. Net profit before income taxes followed 
a similar trend. Net operating profit as a share of net sales increased 
from 3.1 percent in 1972 to 14.1 percent in 1974 and declined thereafter 
to 8.8 percentwin 1976. 

1/ The establishment operation of one producer includes the opera­
tions of two plants. Low-carbon ferrochromium is produced at one 
plant, and high-carbon ferrochromium is produced at the other. 



Low-c.n:,c:: fi:.rroc'hrc:niu;;: Profit-2.nd-lciss experie:-tce of 3 U.S. prod..:.ccrs on the overall operations of t°;"ieir establish::ients 1..-ithfr, ·.:hich 
2.o:;-c.:>::bon f errochrc:.1iu:n is pro'.:'.;;cr.r1, their operations on low-carbon fe:-rochromium, and their o;ierations on other p-:oducts ~nufac­
tur-cci -;·:i::hin the sD.!i:C ·~st.'!i1lis~!~~nts, 1972-76 J:./ 

(Y.oney figures in thousands o_f~d_o_l_l_a_r_s~)~~~~~~~~~~~~~~~~~~~~~-,-~~­
: Ratio of net . . 

Cost 
of 

sales 

. Ge:ieral, . ~·,,~ : Other :Net profit: Ratio of net 

Itc:i .:-.nd yea:: 
Ne:: G:-oss 

prof:. t 
:ad~inistrativP,: ~~~; :inco~~ or : befo~e :op~r~tin; prcfit: 
. . . 1 . .ope.at~ng.( ) . . ~ 

S[!.J CS nnG se1 i~g f. expense , inco~e to n~~ 
: : .pro ·it : · : expenses net taxes sales 

Total esrnblisl~:-:-.e!":t opcra-
t::icr.s: 

1972-----------------------:125,869 :113,531 
1973-----------------------:163,506 :146,865 
1974-----------------------:235,783 :191,730 
1Q75-----------------------:205,716 :164,555 
1976-----------------------:234,807 :198,937 

O~crations· on lo~-carbon 
fcrrof:hrc:d.w:i: 

1972-----------------------: 26,648 
1973-----------------------: 35,313 
1974-------------~---------: 68,747 
1975-----------------------: 53,493 
1376-----------------------; 36,203 

O;>:!r:Jci.o:ls o:i other procluc~s 

23,852 
34,002 
54,623 
37,456 
27,024 

89,679 ; 

12,333 
15,641 
44,058 
41,161 
35,870 

2,796 
2,311 

14'' 124 
15,037 

9,179 

9,542 ; 

rro~c~ed withi~ t~e scme 
cst:i.hlis!1l!'.<~nts: Jj 

1972-----------------------: 99,221 
19'3-----------------------:127,193 
1974-----------------------:157,041 
1975-----------------------:152,223 
1976-----------------------:198,6U4 

:112,863 ; 14,330 ; 
:137,107 : 29,934 ; 
:127,099 : 25,124 : 
:171,913 : 26,691 : 

8,453 : 3,885 : l,lt.6 ; 
9,190 ; 7,451 ; 1,123 : 

10,859 : 33,199 : (687 ; 
12,975 ; 28,186 : 2,353 ; 
15,270 : 20,600 ; 5;998 : 

1,581 ; 1,215 : 258 : 
1,782 : 529 : 319 : 
2,314 : 11,810 : 235 : 
2,168 ; 13,869 : 502 : 
1, 703 ; 7,476 ; 709 : 

6,872 ; 2,670 : 888 : 
7,408 ; 6,922 : 304 ; 
8,545 ; 2l,389 : 452 ; 

10,B07.: 14,317 ; 1,851 ; 
13,567 : 13.124 ; 5,289 : 

1/ Tlw accounting ye3r for cech of the 3 producers ended on or about Dec. 31. 
~I Cti1cr products include other chromi~m f~rroalloys, other alloys, and nonferro~s metals. 

Pcrce:it 

2,739 ; 3.1 
6,328 : 4.6 

32,512 : 14.1 
25,833 : 13.7 
14,602 : 8.8 

957 : 4.6 
210 : LS 

11,575 ; 17.2 
13,367 : 25.9 

6,767 : 20.7 

1,782 ; 2. 7 ; 
6,118 ; 5. t. ; 

20,937 ; . 12 .8 : 
12,465 ; 9 .t. : 

7,835 : 6.6 : 

?~Of it 
befcre incm:e 

t.c.xes to 
net s.:iles 

Perce?:it 

2.2 
3.9 

13.8 
12.6 

6.2 

-. 

3.6 
.6 

15.8 
25.0 
18.7 

1.8 
4.8 

12.5 
8.2 
3.9 

Source: Compiled from ~ut~ sub~itted to the U.S. International Trode Commission by D.S. producers of low-carbon ferrochromium. 
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* * * * * * * 

Operations on low-carbon ferrochromium.--In the aggregate, the 
low-carbon ferrochromium operations of the three producers were profit­
able in each of the years 1972-76. Profi~ margins were, however, rather 
meager in 1972 and 1973. 

Net sales of low-carbon ferrochromium for the three producers 
increased from $26.6 million in 1972 to $68.7 million in 1974--amounting 
ta an increase of 158 percent--and then declined 47 percent during 
the next 2 years to $36.2.million in 1976. 

Net sales of low-carbon ferrochromium peaked in 1974. On the 
other hand, profit peaked in 1975, a year in which low-carbon ferro­
chromium prices were substantially higher than in 1974. Net operating 
profit declined from $1.2 million in 1972 to $529,000 in 1973, increased 
sharply to $11.8 million in 1974, peaked at $13.9 million in 1975, 
and then der.lined by about 46 percent to $7.5 million in 1976. Net 
profit before income taxes followed a similar pattern. 

As a share of net sales, net operating profit averaged 4.6 per­
cent in 1972, 1.5 percent in 1973, 17.2 percent in 1974, 25.9 percent 
in 1975, and 20.7 percent in 1976. 

* * * * * * * 

* * * * * * * 

Operations on other products produced within the same estab­
lishments. --With the exception of 1973, the other product operations 
of the three producers were less profitable than their low-carbon ferro­
chromium operations during 1972-76. Other product profit margins were 
substantially lower than those of low-carbon ferrochromium in 1975 
and 1976. 
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As a share of total establishment sales, net sales of other prod­
ucts ranged from 71 percent in 1974 to 85 percent in 1976. On the 
other hand, the other product operations accounted for about 64 percent 
of the·aggregate operating profit in each of those years. * * * 

Comparison of net operating profit margins for low-carbon ferro­
chromium with those of other product lines. or industries .--The following 
table presents a comparison of operating profit margins for low-carbon 
ferrochromium with those for all U.S. manufacturers and those for certain 
other product lines or industries. The table reveals that the operating 
profit margins for low-carbon ferrochromium were substantially higher 
than those for all U.S. manufacturing and certain other product lines 
or industries in each of the years 1974-76. 

The table does not, however, reveal profit trends in absolute 
dollars. For example, the relative profit margin for low-carbon 
ferrochromium declined only 20 percent in 1976 when compared with 
1975. The absolute dollar decline in profit was, however, 46 percent. 

Low-carbon ferrochromium: Net operating profit margins for 3 U.S. 
producers' low-carbon ferrochromium operations and those for other 
product lines or industries, 1972-76 

{In :eercent) 

Item 1972 1973 197!• 1975 :1976 

Low-carbon ferrochromium-------------: 4.6 1.5 17.2 25.9 20.7 
Other products produced in the same 

establishments along with low-carbon: 
ferrochroraium-----------------------: 2.7 5.4 12.8 9.4 6.6 

All U.S. manufacturing----------------: 7.8 8.5 7.7 7.2 :1/ 8.3 
Primary metal industries--------------: 6.3 8.3 10.4 6.5 =IJ 6.1 
Stainless steel metal industry ])-----; 4.0 9.6 13.4 .. 1. 6 3.4 
Stainless steel round wire-------·-------: . 9 5.8 12.0 8.2 ll 

--1/ C~rn1:;-~-ted -;;;-aat:~for- January-September. 
11 Excludes data on stainless steel round wire and stainless steel pipe 

.'.lncl tube. 
11 Not available. 

Source: Compiled from data submitted in response to questionn~ires of 
the U.S. International Trade Con.mission by U.S. producers of low-<:arhon 
ferrochromillln from ct a ta of the Commission's invest) gation Nos. TA-201-5 · 
and Ti\-201-13 ;:md from data ohta:i.ned fr.om the Federal Trade Corrunh;sion's 
Quarterly Financial Reports. 
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Investment in productive facilities.--The following table pre­
sents the three producers' investment in productive facilities both 
for the establishments in which low-carbon ferrochromium is produced 
and for low-carbon ferrochromium alone for the 1972-76 period. The 
table also shows ratios of operating profit td investment in such 
facilities. The three producers were requested to submit the 
replacement value for their productive facilities for each of the years 
1972-76. However, such data were received·by all three producers for 
1976 only. 

The table reveals that the three producers' total investment in 
productive facilities--both in actual cost and book value--for the 
establishment in which low-carbon ferrochromium was produced trended 
upward during 1972-76, while investments in such facilities for low­
carbon ferrochromium production trended downward. The ratio of operating 
profit to investment in productive facilities--both in actual cost 
and book value--was much higher for low-carbon ferrochromium than 
for the total establishments in each of the years 1974-76. 

The decline in investment in productive facilities for low­
carbon ferrochromium in 1974 resulted from the conversion of a low­
carbon ferrochromium furnace by one producer for use with another 
product group and from the revaluation of productive facilities when 
one low-carbon ferrochromium operation changed ownership between 
1973 and 1974. The decline after 1974 resulted from the reassignment 
or reallocation of facilities because of declining low-carbon ferro­
chromium production. 

The purpose in requesting this data from the low-carbon ferro­
chromium producers was to determine if their profits were keeping pace 
with their investments in productive facilities and if low-carbon 
ferrochromium production is sufficiently profitable to warrant future 
investment. The ratio of profit to investment .in productive facilities 
should not be construed as a return on total investment. Total invest­
ment includes, in addition to investment in productive facilities, 
investment in working capital, nonproductive facilities, and other 
fixed assets. 

The Question of Imports as a Substantial Cause 
of Serious Injury 

This section examines facts which bear on the relationship 
between imports and alleged injury or threat of injuiywto the domes­
tic producers of low-carbon ferrochromium. U.S. consumption and the 
factors which strongly influence aggregate demand for low-carbon 
ferrochromium and of chromium ferroalloys are discussed, after which 
some possible causes of serious injury or threat of injury are out­
lined and examined. 



Low-earl-on Ie.rrcchromium: Investments in productive facilities and net operating profits of 3 U.S. 
producers of low-carbon ferrochromium, 1972-76 

Item and year 

Total esteblishment opera- : 
tions: 

1972------------------------: 
J 973------,-----------------: 
1974-----------------------: 
1975------------------------: 
1~76------------------------: 

Operations on low-carbon 
ferroc.hromium: 

1972---------------------: 
1973------------------------: 
1974-----------------------: 
1975-----------------------~: 

1976-----------:------------: 

Investment in productive 
facilities at yearend 

~~~~~~~~~~~~~~~-

Net 
:operating: 

Actual 
cost 

:Net book 
value 

:Replacement: profit 

=Ratio of net operating profit 
to inve3tment in productive 

facilities in_ teros of-­
Actual :Net book :Replacement 

1,000 
dollars 

*** 
*** 
*** 
*** 
*** 

*** 
*** ***. 
*** 
*** 

: 

: 
: 
: 
: 

1,000 
dollars 

*** 
*** 
*** 

: 

: 
: 
: 

99,591 : 
: 107,323 : 

: *** : 
: *** . . 
: 9,869 : 
: 8,104 : 
: 8, 968 : 

value 
1,000 

dollars 

1/ 
T.! 
T.! 
l/ 
*** 

1/ 
l/ 
T.! 
ii 

103,482 

: 
: 
: 
: 
: 

: 
: 
: 
: 
: 

cost value ; value 
1,000 : 

dollars :Percent: Percent : Percent 
: 

' . 
3,885 : *** *** : 1/ 
7,451 : *** *** : T.; 

33,199 : *** *** : l/ 
28,186 : *** 28.3 : l/ 
20,600 : *** 19.2 : 2.5 

: 
: 

1,215 : *** ***" : 1/ 
529 : *** *** : : l/ 

11,810 : *** 119.7 : l/ 
13,869 : *** 171.1 : I_! 

7,476 . *** 83.4 : 7.2 

1.! Data are not available for all producers for each of the years 1972-75. 

* * * * * * * 

So~1T.ce: Corr.pi.led. fro:::i data submitted in response to questionnaires of the U.S. International Trade 
Co~Dission by U.S. producers of low-carbon ferrochromium. 
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U.S. consumption 

U.S. consumption of low-carbon ferrochromium is determined pri­
marily by the demand for stainless steel, the availability and price 
of chromium-bearing scrap, and the availability and price of high-carbon 
ferrochromium. It is further influenced by the availability and price 
of imported low-carbon ferrochromium. 

U.S. consumption of low-carbon ferrochromium and other chromium 
ferroalloys is shown below and in figure 13. 

Chromium ferroalloys: U.S. consumption, tot.:11, 
and by types, 1972-76 

-------------(In 8J10rt: t.o~.s~ chromium c.onte1_1t~)~-

Item 1972 1973 197/i 1975 

Chromium ferro-

1976 ]j 

alloys, total----:_2]1_, 368 _ _:_]_Q5 •. _7_3_8 __ 3~~185_:--12l_, 932_: 228_,_995 
Low-carbon ferro-

chromium-----------: 
High-carbon ferro­

chromium--,...;--------: 

83,460 102,444 

122,521 168,539 
Ferrosilicon chrom­

ium------·----------: 2 5, 38 7 34,755 

J) Preliminary. 

123,424 50,732 49,594 

188' 728 123,700 155,800 

37,033 18,500 23,601 

Source: Compiled from official statistics of the U.S. Bureau of 
Mines. 
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Causes of injury 

In order to simplify analysis of the factors affecting the low-carbon 
ferrochromium industry, indexes were constructed as shown in the follow­
ing table. 

Low-carbon f errochromium: Indexes of the ~atio of imports to consump­
tion, pounds of chromium consumed per ton of stainless steel produced, 
by types of inpusanJ stainless steel production, 1968-76 

____ (.>.e-1968== l_0-'0--"-) __ _ 
Pounds ot chromium consumed per ton of 

: Ratio of: . s!_:1in~'ss ~ teel:__prod~:_ce<.i21si12_lt_:,_· · ___ :Stain-
: imports: Low- : ·High-: Ferro-: Total : Cl1ron:-: : lP!';s 

Year 
to : carbon: carbon: sili- : c.hn.•m-: ium- : sU:P-J. 

: consump-: ferro-: ferro-: con : i.um bear-: Total : produc-
tion : ch1:orn-: chrmu-: chrnm-: ferro-: ing : : tion 

: : ium : iurn: tum :aJloys: scr;:ip: : --- ----·----- ------·------ --·--·-··---·---------·---------------------- ----. . . . . . . . . . 
1%8-------------: 100 100 100 100 100 100 100 100 
1%9-----------: 32 94 93 100 9l1 108 105 11.0 
J 970--·------~--; c:;·· - _) 110 99 91 104 103 }_()!~ 89 
J CJ7 l- ________ _:. ___ : 91 91 110 88 97 107 106 (~ c1 

l I ~ } 

1. 9 i :2-· - ----- -------: 162 7J 155 79 100 10!1 ] 0!1 .L09 
i 973- ··--~. __ ... ___ .: 88 76 191. 88 113 % 101 J ') '> . .J ,__ 
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The years 1969 and 1976 will be used for analyzing the various 
factors affecting the U.S. low-carbon ferrochromium industry. They 
were chosen because the amount of stainless steel scrap used per ton 
of stainless steel produced was the same in both years, and the amount 
of stainless steel produced in 1976 was only slightly higher than the 
amount produced in 1969. Therefore, the recession and consumption 
of st~inless steel scrap are removed as major factors affecting the 
industry in those years so that the effects of increased imports and 
technological change as possible causes of injury to the U.S. low-carbon 
ferrochromium industry can be more readily quantified. 

The effect of increased imports on the domestic industry is illus­
trated by the index of the ratio of imports to consumption in figure 
14~ As can be seen, the index rose from 82 in 1969 to 256 in 1976. 



Figure 14.--Low-carbon ferrochroraium: U.S. Gonsumption and imports, 1972-76 
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The calculated increase in imports using 1969 as the base year 
is 29,000 tons; using 1970 as the base year, it is 35,000 tons. Thus, 
assuming. the import-to-consumption ratios had remained the same, the 
calculated level of imports in 1976 using 1969 and 1970 as base years 
would have totaled 14,000 tons and 8,000 tons, respectively, instead 
of the actual 43,000 tons. All other calculations of increased imports 
would yield results of less magnitude than the 2 years reported above. 

The effects of imports and technological change can be seen by 
comparing the index for low-carbon ferrochromium and the index for 
high-carbon ferrochromium. Although the first domestic AOD unit came 
on stream in 1968, major conversions to AOD technology did not occur 
until 1971. The decline in consumption of low-carbon ferrochromium 
per ton of stainless steel produced and the accompanying increase in 
high-carbon ferrochromium consumption, which began in 1971 and continued 
in 1972, are shown in the index. In 1973 and 1974 the extraordinarily 
large stainless steel demand and the high cost of chromium-bearing 
scrap caused a dramatic rise in the amount of low-carbon ferrochromium 
consumed. In 1975 and 1976, consumption of low-carbon relative to high­
carbon ferrochromium returned to the trend established in 1971 and 1972. 

Quantification of the effect of technological change on U.S. 
production of low-carbon ferrochromium is calculated, as follows: 

Short tons, chromium 
content 

Calculated consumption in 1976 
assuming no change in technology-----­

Less actual U.S. production------------­
Less actual U.S. imports---------------­
Calculated loss in U.S. production as a 

result of technological change in 
1976----------------------------------

103,000 
20,000 
43,000 

40,000 

It should be noted that a direct ton-for-ton comparison bet~1een 
the calculated loss of 40,000 tons due to technological change and 
the calculated loss of 35,000 tons resulting from increased imports 
(or 29,000 tons if 1969 is used) would not be advisable. The techno­
logical change occurred more gradually than the increased imports, 
thereby providing the industry more time to adjust to chan~ing consumer 
demand. Further, if the calculated increased imports had not been 
available to consumers of low-carbon ferrochromium, domestic prgduction 
would be calculated to be in the range of 55,000 tons in 1976. In 1973 
and 1974, production was about 10 percent more than this calculated 
55,000-ton production level, and the low-carbon ferrochromium producers 
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indicated that they were operating at capacity, and presumably profitable 
levels for much of those 2 years. 

The· following table summan.zes estimates of lost U.S. production 
due to AOD and increased imports by all interested parties and the 
Commission's staff for the period 1971-76. 

Estimates by the USITC, the petitioner, the South African Ferroalloys 
Association, and Union Caroide of lost U.S. production <lue to AOD 
arid increased imports, 1971-76 

Year 

1971--------; 
19 7 2---------: 
1973--------: 
1974-------·-: 
1975--------; 
1976--·-----·--: 

(In thousands of tons, chromium content) 

U.S.I.T.C. 
staff 

.Estimate by--

: South African 
Petitioner Ferroalloys 

Association 

Union 
Carbide 

·~---~---~~~~ . . . . . . 
AOD :rmports: AOD ;rmports; AOD ;rmports; AOD ;rrnports 

0 
15. Lt 

37.8 
52.0 
8.4 

40.0 

11. 6 
31.6 
12.3 

1.8 
: 11. 0 

0 
0 

---
0.2 4.3 8.6 6 .. 4 

12.7 25.9 27.9 2l1.7 
0 43.0 11.9 26.7 
0 48.7 12.4: 24.1 

24. 4 35. 5 21. 6 : 33. 0 
27.9: 57.2 : 24.6: 62.7 

··---------·----~~---· 

8.6 
27.9 
11.9 
12.4 
21.6 
24.6 

Total-.. --: 153. 6 

9.1 
31.0 
35.0 

130.6 

1. 3 
: 10. 9 
:25.0 65.2 :214.6 107.0 :177.6 107.0 

Lost sales 

The p~titioners submitted confidential evidence of lost sales 
involving 13 domestic purchasers. The Commission's staff verified the 
information submitted through questionnaires and direct contact with 
the subject firms. 

In 1976, lost sales of domestically produced low-carbon ferro­
chromium were evident at seven of these firms. The percentage of lost 
sales ranged from 11 percent to 50 percent of each firm's total pur­
chases of low-carbon ferrochromium. The aggregate percentages of lost 
sales for the seven firms, and the tonnages involved, were 18 percent 
and 6,000 tons (chromium content), respectively. 

Two of the remaining six companies slightly increased their pur­
chases of domestically produced low-carbon ferrochromium. Another two 
firms neither increased nor decreased purchases of domestic low-carbon 
ferrochromium in relation to purchases of the similar imported prod­
uct. Finally, no definitive data could be obtained for the remaining 
two firms. 
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Foreign industry 

In 1976, Japan, the Republic of South Africa, and Rhodesia sup­
plied 45. percent, 16 percent, and 14 percent, respectively, of total 
U.S. imports of low-carbon ferrochromium, in ttfrms of quantity. A 
discussion of the industries in these countries follows~ 

The Japanese industry.--Data obtained from the Yearbook of Iron 
and Steel Statistics, on production and consumption of low~carbon and 
high-carbon ferrochromium in Japan during the period 1971-75 are provided 
in the following tabulation (in short tons): 

---------·-··---··-- ------------------------------. 
rroduction Consumption 

Year 1/ --------------------------------
High- Low- High- Low-

: c;:1rbon carbon : carbon : c:1rho;1 
: lf'.O:o- ferro- : ferro·- : ferro-
:chromium :chromium :chromium :chromium 

-----·--------------------------·--··--·---~-------------·--------------·- ·-·· . . . . . . . . 
1971------------------------------: 299,529 
J.C!:· 2- ---·-·-------·--·---·--------·---·----·----: ?l, /, ~L.a 

.19 7 i·-· ----·-----·- ----·---.. -·-·--·--- -·------·-: j')3, 977 
JC;7i~-.. --.--------···· --- ------ -·-··------ .. ·--: 1+0/,) 0] 

19/ ">-·------·-------·--·------·----···-·--·--- ·-: 11 :!(1, G53 

11,1,, 846 
86, Yd 

100, 273 
lOCf,139 

2L11,5")3 
2(16, 'HJ 
437,S28 
L1Li,695 
328 .16!1 . .. . . . .. . . 

97 'fl0i'f 
76,23'/ 
91,11.6 
91, l'i l 
5:?' 2~13 

-- TT .,j_J;_i:-::-·;-:-;-; ;. -]~Cj-/"(,--;j:~ -,~(·;~----;~~~,-j~l~1~~_tl:-:------------ --·- . -----···-----·-·---,·---- ---

It is noteworthy that, in contrast to U.S. production of low­
carbon ferrochromium, Japanese production increased in 1975. This 
increase occurred despite a decline in Japanese consumption of low­
carbon ferrochromium. At the same time Japanes~ exports of ferro­
chromium (low-carbon and high-carbon ferrochromium are not separately 
reported in official statistics) substantially increased over 1974 
levels. 

The South African industry.--As a principal world supplier of 
chromium ore, the South African ferrochromium industry is benefiting 
from the growing trend to locate chromium-processing facilities at the 
source of the ore rather than near the major consuming areas. These 
facilities are being built for the production of high-carbon, rather 
than low-carbon, ferrochromium. Shipments from the newest such facility, 
in which Union Carbide has a minority interest, began' in early 1971. 
All production from the facility is scheduled to be exported. 

The Rhodesian industry.--External statistics for Rhodesia have 
not been published since the mid-1960's, and information regarding 
ferrochromium production is not available. 
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On March 18, 1977, the President signed into law a bill repealing 
the Byrd amendment, thereby banning the importation of all chromium­
bearing materials, including low-carbon ferrochromium, from Rhodesia. 
Most industry sources feel that this action is primarily symbolic 
and that Rhodesian chromium will continue to reach the .U.S. market 
through circuitous routes. 

Effect of technological change on U.S. and world low-carbon 
ferrochromium consumption.--The economic advantages of utilizing AOD­
type technology in the production of stainless steel have resulted 
in its rapid implementation, particularly after 1970. According to 
information supplied by Union Carbide Corp., the percentages of world 
stainless steel production ·accounted for by AOD-type technology in the 
major steel-producing locations are estimated as follows (in percent): 

Location 

United States--: 3 
Japan 11--~----: 10 
Europe-]._/------: 2 

3 
19 

2 

3 
25 

4 

ll+ 
41 
15 . . . . 

37 
67 
27 

43 
72 
39 

49 
86 
46 

57 
21 
21 

62 :85.5 
21 21 
!I : II 

ll P~iinariiy VOD, a vacuum proces_s_;~fevcloped by a West German firm 
which is similar to Union Carbide's AOD process. 
ll Not available. 

As indicated in the tabulation above, the Japanese industry has 
led the United States and Europe in the implementation of AOD-type 
technology. The percentage of stainless steel produced in Japan by 
such equipment in 1974 and the additional AOD capacity added in 1975 
and 1976 indicate that the Japanese industry has essentially completed 

9?.. 0 
21 
2! 

its conversion. As this AOD conversion process proceeded, the export 
market became an increasingly important factor for the Japanese low-carbon 
ferrochromium producers. 

In 1971, Japan's home-market consumption of low-carbon ferrochrom-· 
ium accounted for 68 percent of total production as opposed to 98 percent 
in the preceding year. Despite reduced production of stainless steel 
and the increasing utilization of AOD-type technology in 1971, Japan's 
production of low-carbon ferrochromium increased. A5 a result, there 
was a substantial increase in Japanese exports of low-carbon ferro­
chromium in 1971. These exports continued at high levels through 1976. 
By.1975, Japan's home-market consumption of low-carbon ferrochromium 
had declined to only 48 percent of Japanese low-carbon ferrochromium 
production. 
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It is estimated that the United States will not equal the 1974 
percentage of total Japanese stainless steel production using AOD­
type technology until the end of 1977. Assuming stainless steel pro­
duction remains at the 1976 level in 1977, it is calculated that total 
U.S. demand for low-carbon ferrochromium will approximate 32,000 tons, 
chromium content, as opposed to 50,000 tons in 1976. Another factor 
which may depress the domestic low-carbon ferrochromium industry in 
1977 is the large volume of inventory princ.ipally held by importers. 
These inventories, along with those held by producers and consumers 
at the beginning of 1977, are sufficient to meet all of the projected 
1977 demand for low-carbon ferrochromium. 

The inclusion of 1977 low-carbon ferrochromium imports further 
reduces the domestic market available to domestic producers. As a con­
sequence, it is probable that the market for low-carbon ferrochromium 
available to the domestic industry and to imports will be insufficient 
to support the industry as it now exists. 



A-50 

APPENDIX A 

PUBLIC LAW 95-12 AND RELATED INFORMATION 
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PUBLIC LAW 95-12-.MAll. 18, 1977 

.. 

RHODESIAN CHROME 
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PUBl.IC LAW %-12-·-MAR .. 18, 1977 

Public Law 95-1'2 
95th C0,1gress 

An Act 

To au11•11tl l11P l'11il1·d :\alions J';1rtkipa1io11 .\d of l!Hii lo halt Ute !mporlnlion 
of Hhotll·::;l:111 ell rto1J1C'. 

/ti' it owrtol /Jy t/11· ·"'c1111fr 0111l llo1fft: of l.'t·111'.esc11tatircs of the 
l.i11ilt'il Stafr.8 of America in Co11g1·c.~s trnsc111blul, That sed inn fi of 
1111' l '11it1•d );at io11s l'arti<·ipat ion _\d, of l!l-lr1 (2~ C.S.C. ~Hie) is 
:lllll'IHh•d-

( I) by :1.Jdinl! at tin· 1·11d of sul>s1•1·tio11 (a) tliP f.illowi11g-
1H'\\' s1'11l1•111·p.-;: ".\ny Ex1·1·111irn order whieh is i~sucd under this 
sn 11.~1·c·t i o 11 :111d w Iii <'I 1 a pp Ii••,.; 11 wasu res a !!a i 11~(. !::'011 I he I'll l: ho<ks i a 
p11rsu:mt tn :111,r Fnitt•d \:1tin11s S1·~11rity ('oum:il Hesolution mny 
be e11fnre1·d, 11otwith~ta11din!r the p1·11,·isions of any othPr Jaw. 
Th,• l'n·~id<·11t 111:1y 1•xl'111pt fro111 s111·li Ex1•('\lt in· order any ship-
111l'11I of d1r"111i11111 in :111y f"rm which i,; in tr:rn:::it to thP lh1it1•d 
:-it:1t1·,.; oil thP d:1t1>. of 1•11°:1l'111H•11t. of thi:-: ,.:pntp11cr."; nnd · 

(2) by :11llli11µ: at t 111• l'nd 1l1l'n'oft111· following new s11bs1'c't ion: 
"{<') (1) lh1rinp: tlw JH'riod in wl1id1 nwns11rrs :ire npplirll :ig:1i11,:;t. 

,....;011t l11•r11 l:l111dl'sia 1111d1•1· ,.:11\i,.:1•1·! io11 (n) pur::;nant to any l'nitPd 
)ialiuns ::-;('<'t1ri(\' ('0111ll'il J{to,.;olution, a shipn1(•11t. of any strc·I mill 
pr111l11d (as s11l'h prndud 111:1.\ lie d1•finr.d b,Y the SPcrrtary) co11tnining­
<'hl'On1i11111 in an\· f"rn1 111:1\· 1101 Ill' n·IPaSl'd fr11111 c11stollls eu:::f•Hh for 
(·11t rr into the u;1itl'<l Stntl's if-- . 
· · ''(.\)a 1·1•rtili<·:11P "f' origin with l'<'"i'l'l'l l1J s11eh sl1ipuwnt. l1as 

110! hp1•11 lilt-ti \\'ifh tl11• -":•nt•l:1ry; or 
"(H) i11 th1• <':t:'t' of' a :'hipnn•11f \\'ith n'.~)ll'cl to whi<'h n. tl'rtili-

1·:1ft~ of origi11 ha,.: 1"·1·11 tilc·d with the St'cretnr.\·, tl1P S(•rrl'lary 
dl't1•r111i11<'S that. llw i11forn1atio11 eo11tai1wcl ill such certiflcatl' doi•s 
110! :lll(•q11ali·ly l'st:d>li.--d1 thnt thr skt>l 111ill product _in St1C'lt ship-
111P11t clop,; not co11tai11 t'-hro111i11m in any form which is of Southern 
HhodP:::i:m origin; 

11n!l',.:;; such n·ll':1~l' is a11thorizl'cl hy the Srcr<'fary u11d(~1· paragrnph 
( ;\) (H) Ill' (('). 

'·(:!) Tlw :-:-;1•cn·tary ,;]iall p1·(-,_.,Til)('. n•g11latio11s for cal'l'yi11:; out. 
f hi,; s11lis1'cf io11. 

"(:\) ("\) I11 l':llT\'in~ out !hi" :;1il>"l'<.'tion. tl11•.-Spcrl'lnn· rnay i~,;11P 
,-1il•p(·11:1s n'q11iri11g-. tl1;'. at1(•11d:11l<'r and 1rsti111011y of '\'Jllll':>.;"" anll 
t]ll'. prod11dio11 nf 1·1·i<.lt•11eP. _\ny :-'llch s11hpl'11:1 may, upon rq1pJi,·ntio11 
l1y thP Seerl'tary, lie Pnfnrcl'tl i11 a ciril ac.tiun in an appl'Opriatr.. 
P11iit•d St:tf PS <fat rict court. 

·' ( B) Tlil' S1·1·rp( :11·y 111:1y <'X1•111pt. fro1n 1he cert.ifieat ion l'<'<Jlli 1·<·-
1111·11! s of this ~=11h~l·dio11 :111y :;hipmellt of a sl<'rl mill pro<lul'I. c1111-
t:1i11i11g c·hro111i11111 in ::Hy fo1·11t wliich is in tra11sit to the U11itt'1l Statr:; 
011 tl1t' (Jatr. of PJ1:1d nwnl off his s11hscction. 

'· ( C) Undr.r such circu111~;( :1 llt'PS as ht\ deems nppropriate, tl1~. S1·e­
rd:1 ry may r,·Jea''" from c11:-'f n111s custody for entry into the Un iit-(l 
~1ul1·:-:. umkr such hnml :1s he 111ny require, any shipment of n, F.kl'I 
111i!l product cnn!:1i11ing cl11on:i11111 iu any form. 
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PUDLIC LAW 95-12--f\l,\R. 18, 1977 

"(-1) .-\s1i;:c•d ill tJ1i:>:iUJi;;pr.(j01;• -
"'(,\) the IL·r111 'ccrlilica!t>. of origin' meall:i >'llch certificatr. as 

the Sc·cn:t a ry lila .• l'l'f(llirl', with l'\'SJWt·t. to a ship111L'llt. of any sh•cl 
mill prod11d ('011tai11i11g chru111i111u in uny form, i;;..:;111·,1' by the 
go\'en111w11t (or hy a dt·:ii.!!:lll'l' of such gon•rrn111•ni if the Sc~ct'l'I ary 
is satisfied that ~.uch d1•:e;ig1H'l' i:-: the hil!hrst. a.\·ailablc ct·rlifyi11g 
authority) of the t'Ot111lry in whiC'h i-ltl'h "tl'l'I lllill product was 
J•ro•htl'cd ct·rtif\illg that thP :'tl'd 111ill product in ~11d1 ship111Pnt. 
<'<llltains 11<1 ehro111iun1 in am· for111 which is of SouthPrn Hltocle-
s1an ongm: ancl · 

" ( B) t hl' term 'SccrPlary' n1Pa11;; t lw ~('C'J'\•tary of the 
Tn•:i.:111T.''. 

Sn:. :!. (:i) l 0po11 the enact llll'llt of thi,- .\d, the J>rcsiLknt·. lllay 
,.:11sl'i~11d tlit• 01wration of the a111P111!111t·11ts contai11c·d in this Act if 
he < 1Pivr111i11P:e; that :-lll'h ,,11,.:pl'11:-in11 \\·011 ld l'11r·rJ111-.1.!!:t' nwa ning fill 111•gn­
t ia lion:~ Hild f111tlH·r till' pPa•·l'f11l tra11,:f"·1· of gm·pr11i11g power fn1Jll 
111i11oriiy ruh· to lllaj11rity rnlc in !'011thtlrn Hltocle,;i:i. Such su:::pP11sion 
shall n•111ai11 in l'll't·l't for such d11rat i"n a;; dt·t·111t·d 11ecp,.;;:;arv b\· the 
Prr;:;id,·nt. · · 

(li) If the l'resitlP11t "'11;;1w11tb the· opc·ration of the a111endments 
co11tai11t·cl in this ~\ct. he shall ,;o n·pnrt to the Co11gTPSS. In atltli1io11, 
tlw President ~hall r1•port Io tltc ConµTr.',; whrn he tenninatrs such 
Sil S})l' 11" i CJ II. 

(c) If the PrC'sident sw,pe11<J,.: tlll' opl'l'aticm of the a11w11cl11wnts 
eontainccl in .this ..\c:t, any reft:rrnt'l' i11 thffl' amend1m·nts to elate of 
l'lli\Clll1Cllt. shall be derrnccl to UC' a n•ferenet~ to the (lnte. Oil which 
snclt suspensioi1 is tcrrninnt01l hy the PrcsidP11f. 

Approved March 18, 1977. 

LEGISL . .\Tl\T llISTOl\'i': 

HOliSE 1n:POH'I' l\o. 95-59 (Comm. on International Relations). 
SEl\:\TE HEl'ORT T\G. 95-37 aceompanying S. l I·> (Comm. 011 Foreign Relation>). 
CO:\GIU:>SIO\AL ru:nmn. \'ol. 12:1 (l97i'J: 

Mar. 11. S. l 7·i rnn:;i.leri-d in Sena!!'. 
~for. l·l, ronsidt>rt.I and pa;,;:·d 1!111bt.\ S. 174 considerrd in Senate. 
~br. l 5. ron!,i1l.·r~d and l'"'~··d Sennh'. in lieu of S. i ·;.i. 

WEEl~LY CO\ll'ILXrJO\ Or l'RE'-:lllE:o;TL.\L DOClj'.!E:\TS, \'ol. 13, ;'-;o. 12: 
Mar. 18. Pre,;idt.'ntic.l statt•ment. 

:\ntt·.-A rhan~e hct- lu·;:u r.1a<lc i.11 the ~iip ?a~· forn1at to pru,·ide for one·tir11e 
prc·p.-ration of ('t'i'Y to br t!H~d fur pul11iruth~i: or huth t..lijJ lt:v.·~ and the Cuited 
~tnlri.: ~:~Gtl!tes at Lnrt:c· "·olurn!'~~. Co1nnn·u!('l fi·om U!)C~ art· in"·i1t'd l1~· the Offil·C of 
the Fe:fcrtd Hrt-!!~tt"r, \utional Att·hin•" nr.d Ht"con.i~ ~f:r\'kc. \Y:..:!!hington. D.C. 
20.;or.. 

-----------·------ ----··-·---·---·-----
0 

91 STAT. 23 

Definitions. 

Operation of 
amend111<'nts, 
suspension. 
22 use 287c 
note. 

Repo11 to 
Congress. 
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Title 31 - Mon~y and Finance: Treasury 
Chapter V - Office of Foreign Assets Control 

De~artment of the Treasury 
Part 530 .;, Rhodesian Sanctions Regulations 

. . . 

Prohibitions Against Imports of Strategic and 
Critical Materials of Southern.Rhodesian Origin 

and of Ferrochromium and Chromium Steel Products 
from any Country. Except as Authorized 

The Rhodesian Sanctions Regulations are being amended in 

connection with the enactment of Public Law 95-12. 

The amendments are: 

(1) A revocation of §530.518 which has permitted the 

importation of stratagic and critical materials of 

Southern Rhodesian origin. The effect of this re-

vocation is to again restrict the importation of a 

list of Rhodesian strategic collllilodities such as chromium 

ore, ferrochromium, nickel, asbestos, beryllitnn, and 

other strategic materials. It also again restricts 

the importation of f errochromium produced i~ any 

other country from Rhodesian ores or concentrates. 

(2) A new prohibition (§530.202) against the importation 

of chromium ore from any country except when imported 

directly or. on a through bill of lading. Also, a new 

prohibition against the importation from any country 

of f errochromium and steel mill products containing 

mor~ than 3% chromium, ~xcept as authorized. 

(3) A new section (§530.313) defining "steel mill products" 

and identifying those products affected by the i~port 

restrictions. 
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(I!) An amendment of §530. 503 to authorize the importation 

of ferrochromium and steel mill product.s whenever they 

have been specially certified. by the Government of the 

producing country.not to contain any chromium of 

Southern Rhodesian origin. These special certificates 

may be issued only pursuant to special certification 

procedures to be agreed upon between the certifying 

country and the Treasury Department. Notices of the 

availability of special certificates will be published 

from time to time in the Federal Re~ister. 

(5) A new section explaining that in-transit shipments of 

strategic and critical materials of Southern Rhodesian 

origin may be authorized to be imported, but in such 

cases a specific license will have to be obtained from 

the.Office of Foreign Assets Control. The application 

should be supported by satisfactory documentary proof 

of exportation from Southern Rhodesia before March 18, 1977. 

(6) A General License (§530.520) authorizing the importation , 
without application to Treasury, of ferrochromium and 

steel mill products from third countries when the materials 

were in-transit as of March 18, 1977. The ocean bill of 
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lading must have'' been issued before March 18, 1977 . 

. Other in-transit shipments may be authorized to be 

°imported, but in such cases a specific license will 

have to be obtained from the Office of Foreign Assets 

Control. The application should be supported by 

satisfactory documentary proof of exportation from 

the producing country before March 18, 1977. 

(7) A new section (§530.521) explaining that imports of 
merchandise subject to the Regulations may be refused 

when there is reason to believe the merchandise contains 

Rhodesian materials. Refusal of these imports may 

occur although a special certificate of origin or license 

may have been obtained. 

(8) A new se·ction (§530.522) describj_ng specj_al certificates 

of origin and explaining that other certificates of 

origin are not acceptable for p·urposes of these Regula~~ions. 

(9) A technical amendment to §530.808, authorizing certain 

Customs transactions in connection with these new controls. 

In addition to these controls, the Office of Foreign Assets 

Control is also instructing Customs to sample all imports of 

chrc:-nlum ere and ferrochromium from South Kfrica. The sa.mplt::!S 

are to be forwarded for Customs' laboratory testing. This 

testing •..:ill ensure that Rhodesian chromium ore and ferro­

chromimn dces not enter the United States misdescri'!:led as 

being of Scut~ African origin. 
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As the material contained herein involves a foreign 

affairs function, the provisions o~ the Administrative 

Procedure Act (5 U.S.C. 533) requiring notice of proposed 

rule making, opportunity for public participation, and delay 

in effective date, are inapplicable. 

For further information, contact George F. Hazard, Chief 

of Licensing, Office of Foreign Assets Control, Treasury 

Department, Washington, D. C. 20220, telephone (202) 376-0428. 

The principal author of this amendment is Stanley L. Sommerfie1\L 

31 CFR Part 530, is amended to revoke Section 530.518; to 

revise Sections 530.503 and 530.808; and to add Sections 

530.202, 530.313, 530.519, 530.520, 530.521, and 530.522. The 

revised and added sections read as follows: 

Section 530.202 Imnorts of chromium ore, ferrochromium, 

and steel mill oroducts containing chromium -------·- ~- .. ·----~ ... -
(a) All of the following direct or indirect transactio~s 

by any person subject to the jurisdiction.of the United 

States are prohibited, except as authorized by the 

Secretary of the Treasury (or any person, agency, or 

instrumentality designated by him) by means cf ~egulat!ons, 

rulings, instructions, general or specific licenses or 

other·.dse: 
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(1) Importation from any country of non-Rhodesian 

chromium ore except when imported di_rec tly or on a 

through bill of· lading. 

(2) Importation from any country of f errochromium. 

(3) Importation from any country of steel mill pro-

ducts in their·basic shapes and forms which contain 

more than 3% chromium. Steel mill products subject 

to this prohibition are specified in §530.313. 

Section 530. 313 Chromiu.-r1 ore, fe_rrochromium, and steel 

mill Eroducts 

The terms "chromium ore", "ferrochromium", and "stE"'.Cl mill 

products" as used in Section 530.202 mean: 

(1) Chromium ore provided for in item 601.15 of the 

Tariff Schedules of the United States (BTN ch. 26.01). 

(2) Ferrochromium provided for in items 607.30 and 

607.31 of the Tariff Schedules of the United States (BTN 

ch. 73, ch. note l.(c)). 

(3) Stainless steel and other alloy steels in their 

basic shapes and forms containing more than 3% chromium 

provided for in Schedule 6, Part 2, Subpart B, of the 
. . . 

Tariff Schedules of the United States (BTN ch. 73, ch. note 

·1. ( d)) . 
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Section 530.503 Certain transactions with respect to 

~erchandise affected·bv §530.201 and §530.202 

(a) With respect to materials the unauthorized importation 

of which is prohibited by §530.201 or §530.202, all Customs 

transactions are authorized except the following: 

(1) Entry for consumption (including any appraisement 

entry, and entry of goods imported in the mails, regard­

less of value, and any other informal entries); 

(2) Entry for immediate exportation; 

_(3) Entry for transportation and exportation; 

(4) Withdrawal from warehouse; 

( 5) +rans fer or withdrawal from a foreign-trade zone; o:c 

(6) Manipulation or manufacture in a warehouse or in a 

foreign-trade zone. 

This paragraph is intended solely to allow certain restricted 

d~sposition of merchandise which is impor~ed without proper autho­

rization. This paragraph does not authorize the purc·hase or impo;­

tation of any merchandise. 

(b) With respect to materials the unauthorized 1mp6rtation of 

which is prohibited by §530.202(a), (2), and (3), importation 

is authorized if thE:re ls presented to the District Director of 

Customs in connection with such importation the original of a specia: 

certi~icate of or!g~n as defined in seritio11 530.522. The materials 

must have been shipped to the Utiited States directly, or on a 

through bill of lading, f~om the country i5suing the special 

cert~ficate of orig~n. 
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Section 530.519 In-Transit Materials of Southern Rhodesian 

Origin 

·specific licenses may be issued authorizing the importation 

into the U.S. of strategic and critical materials of Southern 

Rhodesian origin which were in transit on March 18, 1977. · 

Applications will· be decided on a case-by-case basis in:the 

discretion of the Office of Foreign Assets Control. In such 

cases, importations will not be authorized unless the Offic0 

is satisfied that undue hardship would result from denial . 

. Applications must be stlpported by documentary proof establishing 

the goods wGre in-transit on March iB, 1977, and establishing 

the claim of undue hardship. 

Section 530.520 In-Transit Steel Mill P:-oducts 

(a) All transactions incidental to the impo~tation into the 

United States of ferrochromium and steel m:l.11 products subject 

to the prohibitions of Section 530.202 are autho~ized, provided 

the pertine~t ocenn bill of lading was issued b~fore March 18, 1977. 
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(b) Such materials may also be licensed to be imported 

if the Office of Foreign Assets Cont~ol is satisfied the 

materials ·were exported from the producing country before 

March 18, 1977. The application must be supported by 

documentary proof establishing exportation before 

March 18, 1977. 

(c) The authorization contained in paragraph (a) shall 

expire at the close of business on May 18, 1977. 

Section 530. 521 Rejection of Imports_ 

Imports of merchandise subject to Section 530.202 will be 

refused, although a special certificate of origin or a special 

license has been obtained, if there is reason to believe the 

merchandise is of Southern Rhodesian origin or contains chromium 

ma.terials of Southern Rhodesian origin. 

Section 530. 522 ~EE.,£ial Cert~.ficates of Origin 

There are many types of certificates of origin issued by 

goverm~1c:m tal and commercial agi:mcies abroad. However p the only 

certificates of origin which will be accepted by Customs for 

Foreign Assets Control pnrposes in connection with imports of 

comiI!.ocli.ties subject to Sectior1 530. 202 are certificates issued 

pursuant to Dpecial ag:::E.!(-!illents betw·een the country of issi;e c.-,_nd 

the Treasury Dcpa.~·tment. The availability of special ce=-t:i.f:L:ate.s 

of origin which are acceptable for Office of Foreign Assets 

Control purposes is announced i-:i tl1e Federal Regist;er. 'I'he 
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special certificate must bear a statement by the issuing foreign 

government agency referring to the Rhodesian Sanctions Regulations, 

stating that the special certificate ·has been issued under pro­

cedures agreed upon with the United States Government. The name 

of the issuing agency ip each country will be published in the 

Federal Register. 

The Office of Foreign Assets Control reserves the right 

to refuse importations when the special certificate of origin 

presented to Customs in connection with an importation under 

§530.202 has been improperly issued. Certificates must be re­

quested from the certifying country prior to exportation. 

Certificates may be improperly issued if the goods were not 

produced in the certifying country or were produced in the 

certifying country by a non-registered producer. Further, if 

the. certific:P.te does not fully and specifically describe the 

merchandise to which it refers, the importation may likewise be 

rejected. 

§530.808 Customs. procedures; merchandise soecified in 

§530.201 and 530.202. 

(a) With re.spect to merchandise specified in § 53_0. 201 and 

§530.202, whether or not such merchandise has been imported 

into the United States, District Directors of Customs shall 

not accept or allow any:_ 
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(1) Entry for consumption (including any appraisement 

entry, any erttry of goods imported in the mails, regard·· 

less of value, and any other informal entries); 

(2) Entry for immediate exportation; 

(3) Entry for transportation and exportation; 

(4) Withdraw·al from warehouse; 

(5) Transfer or withdrawal from a foreign-trade zone; or 

(6) Manipulation or manufacture in a warehouse or in a 

foreign-trade zone, 

unless either: 

(i) The merchandise was imported prior to 

·March 18, 1977, in the case of merchandise subject 

to Section 530.202; or 

(ii) An applicable general license appears in sub-

part E hereof; or 

(iii) A specific license issued pursuant to this part 

is presented; or. 

(iv) Instructions from the Office of Foreign Assets 

Contz:ol, either dire.ctly or through the Federal Reserve 

Bank of New York, authorizing the tran~actions are 

received; or 

(v) Tht: original of a special certificate of origin 

as defined in Section 530.522 is presented; or 

(v:.) The me!'char.dise is chromium ore o:" non-Rhodes~.:..,_n 

origin ~nd is i~ported directly or on a 

of lading from.the country of origin. 

throug:i -....-1.,., 
.... -- -'-.;.. 
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(b) J. · .• 

' .... ~ ; •- ~-- ~ ...-t (" ... j"\ .. '( • • '( 1 ~ I.·,., approp.c.._.,r:....,t;; .... o_\:,.,.,,.1t.. , .... L 

volved shall 1.is s-~1bmitteo 

I . • . * - ._ ~ ,­
,-_, ,.•,_ .., .......... ·' 

d m ~ ·1"nc~,,d~~- 0~~ ~~a.·~~i·or121 rcov ~')~1' be~.~ pla~nly ocu en.r:, .. 1 .... ..., -<-i.Le, ---u ... - ,, J.... .. - ., """ ,_-,; , ..... ..,.~.!. c;;... ... 

to which it is 

subi11it"t;ed. The orig:i.11.al copy o.f the sp2(;LEic license shaJl 

be presented to the District Directo~ in respect to each 

such transaction,· It zha.:L:t 1.iear a n.o'i:c..tton in inl< by the 

licensee or person presenti.ng the licens~ showing the 

descriptior~. quantity, and v2lu2 of th~ m8rchandis~ to 

be entered; withdra';Ti'l.! or odien:d.se. dealt with. This 

rwta.cion should be so placed 2.nr, so \>rt:':U:ten taat. there;. 

I '!' L ... ,-:_ •I, .r:.;~<"!lj;>6 ~~o;;'!'"t"t"'!' r.:--,ls ....,.~ ::. .;,..'/~•* .~ •i-:--• I") ~c~"',"V" -:"•tJ'.'.'l '"•' ~ Co~-• .,.,;""\,-,~ ... ,e .,,J.1a ... .,, .J ...... .:l- (...4_...,, ...... .... _ ......... r.. ·"'" ....... o. "·'·· ~~.,1·~····'> ·-· J ...... (1;;.;J._~-·-'-"---
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The additional copy of the entry, withdrawal, or other 

appropriate document shall be forwarded by the District 

Director to the Office of Foreign Assets Control. 

(c)(l) The original of a special certificate of origin 

as defined in §530.522 must be presented to a District 
' 

Director of Customs in accordance with the provisions of 

this section. An additional legible copy of the entry, 

withdrawal or other appropriate document with respect to 

'the merchandise involved shall be submitted to the District 

Director of Customs at the port where the transaction is to 

take place. Each copy of the entry, withdrawal or other 

appropriate document, including the additional copy, shall 

bear plainly on its fact the following. statement: "This 

document is presented under th~ provisions of §530.503(b) 

of the Rhodesian Sanctions Regulations." The original of 

the certificate of origin shall not be returned to the 

person presenting it, but shall be securely attached to 

the additional copy required by this subparagraph. It 

shall be for:varded by the District Director to th\~ 

Office of Foreign Assets Control, Treasury Department, 

Washing ton, D. C. 20220. District Directors may for:vard 

such documents weekly, or more of ten if the volume warr.:::-:ts. 
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(2) The original of a special certificate of origin must 

be submitted to a bistrict Director of Customs with respect 

to a transaction which is the first of a series of trans­

actions allowed under subdivision (v) of paragraph (a) of 

this section. (For example, merchandise has been entered in 

a bonded warehouse and a specific certificate of origin is 

submitted. The certificate relates to all of the merchandise 

entered. However, the importer desires to withdraw only 

part-~f the merchandise in the first transaction). The 

District Director shall so note on the original of the 

specific certificate of origin and return it to the importe~. 

In addition, the District Director shall endorse his per­

tinent records so as to record what merchandise is covered 

by the specific certificate of origin submitted. The 

District Director may thereafter allow subsequent authorized 

transactions on presentation of the certificate of origin~ 

The District Director shall, with respect to each su~h 

transaction, demand an additional copy of each withdrawal 

or other appropriate <locUll.len t. The addi ticm.:i.l CC?PY shall 

be promptly for,~arded by the District Director to the 

Director of the Office of Foreign Assets Control, Treasury 

Depart~ent, Washington, D.C. 20220. It shall bear an 

endorse!:.lknt readi:::-.g: "This document has been accepted 
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pursuant to §500. 80~.(c) (2) of the Foreign Assets Control 

Regulations. Special ce~tificate of origin No. 

from (country), II Wnen the final transact.ion has bee.n 

effected under the certificate of origin, the original 

shall be taken up and attached to the entry. It shall 

then be forwarded as in paragraph (c)(l). 

(d) A person presenting an entry, withdrawal, or other 

appropriate document affected by this section may assert 

that no specific Foreign Assets Control license or 

special certificate of origin as defined in §530.522 is 

required. The District Director of Customs shall then 

withhold action. He shall advise the person to communicate 

directly ~.;ith the -Federal Reserve Bank of New York, Foreign 

Assets Control Division. The person should request the 

Division to issue appropriate instructions to the Dist::ict 

Director. 

Author_ity: 22 U.S.C. 287(c); Public Law 95-12; Harch 18, 

1977, 91 Stat.22; Executive Order 11322; Executive Order 

11419; Executive Order 11978. 

. li. 

Effcctiv0 Date: These amendments take effect on March 18, 1977. 

File: ~arch 31, 1977. 
Published: April 5, 1977 

_,._~ ........ e~ ..... , ... ~. e ........... ,~,, L. Sc;;n .... ,.;~·. ''-~""",, 
~ ~·-i.1 -J 

Staniey L·:·--sommerr{eld-­
Actiag Director 
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APPENDIX H 

STATISTICAL TABLES 
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Table 1.--Ferroc.hromium: U .S ~ imports of __ hlgh-carbon ferrochromLum 
and ferrochromium silicon, 1968-76 

------------
High-c.irhon Ferrochromium 

Yca1: 
ferrochromium silicon ---------'--- -----------

: Quantity Value Quantity . . ----------------------------- ----------

1968-----------------: 
1969-----------------: 
1970------------------: 
19 71- ---------------- : 
1972------------------: 
1973------------------: 
1974-----------------: 
1975-----------------: 
1976----~-------------: 

_!_,__OOQ 
Tons dollars 

5,229 
10,741 

7,592 
26, 965 
44,017 
69,534 
71, 319 

158,055 
107,307 

. ---------

1, 239 
2,318 
1,874 
8' 375 

11,266 
18,253 
33, 134 

13.5,041 
70,035 

Tons 

1, 932 
795 

0 
772 

8,427 
13,037 

7,553 
4,136 

15,725 

Va:Jue 
·--·--

l_LQ_OO 
dollars ----·-· -··-

339 
49 

0 
207 

1,846 
3,127 
2,045 
2, Olfl 
7,593 

Source: Compiled from official statistics of the U.S. Departmer1t. of 
Commerce. 



7.:i.':>:c 2. --:::..c·..:-ccrbon fcr~·cc.n;:oniur:i: Average unit value of U.S. i::i;iorts, by so:.i:rces, 1968-76 

S·:J·.~:--:::c 

..; ~:::- .!r-.-----------------------------
!~·=·?::::--.1 ic of :: cu~h 1\ f r.~cc-- --------··--: 
i:~~;:l, i::-----------------------------: 
·~:.i;·:~: r: .. ::::~ .: ·1::-------------------------: 

;::;~.\C\'-------------------------------: 

~ ... :· .. ·;::.--------------·-----------------: 
.... ~::r· :·~:· -------------------------------. 

i~~~~r=============================~ 
A~l ~: -~:----------------------------: 

"lO ~r 1----------------------------: 

l958 

20.3 
lS.O 

13.8 
18.5 
1(). 6 
li. 9 
16.9 

16.6 
:n.1 

(~~ ce~ts per ro~nd) 

1969 

13.5 
20.4 

10.4 
19.2 
19.2 
18.6 
17.6 

17.6 
17.3 

l9i0 

l.i. 0 
l9.4 

26..1 
21.6 
26.1 
22.9 

21.l 

1971 

30.l 
20.0 

:n.4 
27.5 
~0.9 
3Q.3 
23.8 

24.3 
26.5 

1972 

28.3 
20.7 
25.5 
28.0 
26.4 
2i.8 
2.6 .9 
24.6 

30.0 
2.'.i. 2 

1973 

28.1 
25.l 
23.l 
37.l 

30.7 
29.1 
25.3 

27.2 
2.S.Q 

197l 

t,5. 2 
30.3 
32.l 
4j_. 

45.9 
47..0 
23.3 

39.4 
36.0 

1975 

99.2. 
37.9 
72.3 
79.2 
ec.; 
93 .. ! 
77.6 
66.9 

112.l 
58.1 
69.6 

1976 

5(1.9 
59.S 
70.0 
7 3. :'. 
6 I. S 
78.; 
U::...l 
63.i 
53.0 
47.0 
63.8 

~~~--~~--·~~~~.~~~~~-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

S;.'u.:' :.·:: C.J";·;:i..'.ed :::cm 0Cfi·.;l~.l ~:~:istics of the L.S. Dcyartra~ilt of Corw~cr.ce .. 

~ ....... 
0 
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Table 3.--Chromium ferroalloys: U.S. production, total, and by types, 
1972-1976 

(In short tonsz chromium content) . 
Item 1972 1973 1974 

. 
1975 1976 1/ .. . 

Chromium ferroalloys, 
total-------------: 1972457 248z538 240, 712 135,413 147.1.06 

Low-carbon ferro-
chromium----------: 47,766 60,917 60,706 37,875 19,686 

High-carbon ferro-
chromium----------: 112, 805. 158,550 144,910 78,071 106,563 

Ferrosilicon .. . 
chromium----------: 36,886 29' 071 35, 096 19,467 21,157 

1/ Preliminary. 

Source: Compiled from official statistics of the U.S. Bureau of 
Mines. 
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Tah]_e !+.--Chromium ferroalloys: U.S. producers' shipments,_!_/ 
by types, 1972-76 

Item 1972 1973 1974 . 1975 1976 ~/ 
----·---

Quantity (Short tons, chromium content) 

Chromium ferroalloys, : 
total------------: 200,346 2?0,215 255,183 123_! 57 0 .__:__l.2~.? 7 53 

Low-carbon ferro-
chromium---------: 56,001 72,404 67 '040 30,328 22,168 

High-carbon ferro- . . 
chromium---------: 105,767 174,765 151,908 77 '959 112,664 

Ferro silicon 
chromium---------: 38,578 33,046 36,235 15!283 19,921 

Value (1,000 dollars) 

Chromium ferroalloys,: 
total------------: 104,243 : 

-· 145,786 214,315 ~-62,499 168,000 
Low-carbon ferro-

cln:omium---------: 38,581 45,988 71, 096 56,489 41,000 
High-carbon ferro- : 

chromium---------: 39,688 7 3, 055 92, 284 78,483 101,000 
Ferro silicon 

chromium---------: 252974 26,743 50,935 27,527 26,000 

Unit value (per pound, chromium content) 
------·-----------------~---

Chromium ferroalloys, : 
__ $0. 26_: ~0.26 ~0.42 S0.66 $.Q.: 54 

Low-carbon ferro-
chromium---------: .34 .32 .53 .93 .92 

High-carbon ferro- : 
chromium---------: .19 . 21 .30 .. 50 .45 

Ferrosil icCni 

chromium---------: . 3Lf .40 • 70 .90 .65 . . . . . . 
-Vi~~t:i.r.~;tedfro~ g;:-o-;-,-s- wclglit ~nd averag~ percen-t alloy co-nt.ent. 

2! Prelimi.n<Hy. Values cstimateJ by the staff of the U.S. Inter­
natioi1al T1:ndc Cornmistdon. 

Source: Comp:Lled from off id al statistics of the U.S. Bureau of 
Mines> except as noted. 
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T.'.l.ble 5. ---Chromium ferroalloys: Producers', consumers', cL~.d Lmpor. .:e'rs 1 invent ·r 
by types and by quarters. Jan 1, 1972-Jan. l, ~9 7 ~ 

(Short tons, chronium cont~nt) 1/ 

Low-carbon ferroch:::o~iara High-carbon ferrochromium Ferrosilicon chromium 
. . . . . . Pro : Con-

: CUC(':' : sume:- :r-mporter: Total 
Pro-. : Con­

: ducer : sumer ):mporter : Total Pro­
: du;:er 

Con­
: suGer }rr:porter: Total 

1972; 
J~n. 1-------:17,594 
Apr. 1-------:12,139 
July 1-------:13,341 
Oct. l-------:l5,847 

1973: 
Jan. 1-------:16,290 
Apr. 1-------:12,942 
July 1-------:10,087 
Oct. 1-------: 6,966 

1974: 
Ja~. 1---~---: 5,809 
Apr. 1-------: 4,677 
July 1-------: 5,297 
Oct. 1-------: 2,962 

1975: 
J.'.l.n. 1-------: 2,441 
Apr. 1-------= 4,727 
July 1-------: 7,569 
Oct. 1-------:12,137 

1976: 
Jan. 
Apr. 
July 
Oct. 

1-------: 9,187 
1-------: 5,624 
1-------: 6,930 
F·------: 8, 434 

Jan. 1, 1977---: 7,634 

7,342 
7,782 
5,l20 
6,975 

6,8:59 
7,767 
9,459 

:11,524 

:10,608 
: 11.;' 244 
:11,486 
:12,564 

: 9,995 
:10,590 
:12,111 

9,722 

6,845 
7,846 
6,357 
7 ,677 

6,207 :31,143 :18,441 
4,782 :24,703 :19,139 
6,363 :24,824 :20,755 

:11,472 :J4,294 :23,747 

:16,SSO 
:13,329 
:14,483 
:13,906 

:39,749 
:34:038 
:34,029 
:32,396 

:24,627 
:24,977 
:17,884 
:15,903 

6,581 
5,233 
5,876 
6,835 

7 •. 231 
8,306 

:12,099 
:12,796 

:14,232 :30,649 
9,150 :28,071 
9,123 :25,906 
5,950 :21,476 

:13,518 :15,642 
:11,095 :14,454 

5,460 :13,743 
6,794. :15,190 

5' 40.7 
6,563 

:10,837 
:11,972 

:15,645 
:16,715 
:14, 939 
:18,591 

:17,883 : 8,957 
:21,880- :13,339 
:30,517 :22,374 
:33,831 :30,001 

:31,677 
:30,185 
:28,226 
:34,702 

:31,022 
:37,336 
:39,817 
:51,078 

:16,225 
:28,429 
:31,473 
:27,262 

:32,967 
:30,888 
:31,399 
:32,436 

5,967 :19,431 :33,032 :40,964 :33,459 

. . 
6,343 
6,483 

10,603 
7 ,138 

11,049 
6,412 
5,819 
7,601 

5,764 
7,432 
5,952 
5, 922 

9, 972 
19,167 
29,950 
38,109 

46,089 
45,588 
41,980 
47,601 

43,416 

8,405 
9 ,172 
7, 5l;O 

31,365 
30,455 
37,23!+ 
37' 720 :10,100 

42,907 
39,695 
35,802 
36,300 : 

34,924 
32,981 
25,155 
27,906 

35,154 
60,935 
83,797 
95' 372 

110,038 
113,312 
113,196 
131,115 

117,339 

9,369 
6",007 
4,335 
3,709 

2,565 
2,077 
1,740 
1,769 

970 
5,453 
5,436 
3,541 

4,571 
4,927 
5,041 
4,900 

5,999 

. . 

1,510 
1,165 
1,390 
1,593 

1,381 
1,506 
2,130 
2,365 

2,387 
2,446 
1,885 
2,354 

3,850 
3,397 
2,347 
2,221 

1,488 
2 '099 .. 
1,867 
1,694 

1,380 

0 
0 

672 
3,028 

6,024 
4,854 
2,337 
3,648 

1,751 
1,074 

299 
323 

600 
1,131 
1,641 
1,525 

829 
832 
267 

2,026 

1,313 

9, 915 
10,337 

9,602 
14' 721 

16, 774 
-1_2,367 

8,802 
9, 722 

6,703 
5,597 
3,924 
4,446 

5,420 
9,981 
9,424 
7,287 

6,888 
7,858 
7 ,175 
8,620 

8,692 

J./ Producers' and consuElers' inventories were estimated from groi::.s weight based upon average chromium content 
of-production as reported by the U.S. Bureau of Mines; importers' inventories were obtained from data submitted in 
res?onse to questionnaires of the U.S. International Trade Commission. 

Source: Conpi:ed from of~icial statistics of the U.S. Bureau of Mines, except as noted. 
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Table,6.--T.'errochromium: 1./ U.S. exports, 1972-75, 

J.1nuary-October 1975, ·and January-:Qctober 1976 

Period Quantity : Value 

19 7 2----------------------------------------------: 
1973--------------------------------------------: 
1974--------------------------------------------: 
1975-------------------------~------------------: 

January-October--
1975------------------------------------------: 
1976------------------------------------------: 

12,861 4,342 
15,164 5,091 

7,245 3,765 
13,218 9,075 

12,367 8, 323 
9,945 6,624 

ll Chromium ferroalloys are not separately reported in official 
statistics. The bulk of exports are known to be high-carbon ferro­
chromium. 

Source: ·compiled from official statistics of the U.S. Department of 
Commerce. 



T.:i.ble 7 .--Average nu.rnber of persons and the average number of production and related ••o: .. t.:ers 
c:;n?loycd in proC:ucing low-carbon ar.d high-carbon ferrcchrc::d."Jm or.d ferrosiliccn chrc:::iu::i, by 
q~~rt~=s~ 1972-76 11 

:·~rioa. 

1972: 
J.:::-. -~·:.ar---: 
Arir. -Ju:1·:?--: 
J·Jly-3cp~--: 

c~ t. -~c:c---: 
: 

1973: : 
Jnn .. -}~:.:r---: 
:\?--::. -Ju~:1c-- ~ 

Jt~Iy-Scpt--: 

(.'ct. -Dec---: 
: 

197 1~: 

.J.371. -:·l~ r----: 

.-'\.1.: r. -J ur~c--: 
J~:ly-Scpt--: 

Cct.-Dcc---: · 
: 

1975: 
.....T::.tl. -:·:~=---: 
.\pr. -Ju:i.c--: 

'July-S-::7 t--: 
Oct.-Dec---: 

: 
197 (): 

J :ri. -::::-. r---: 
/\")r. -June--: 
~7uly-Sc~t--: 

Oct.-Dec---: 

hll em?l~yc0s ?roducin3--

All 
prod·..!cts 

Loi..:-
.· ca:-1:-on : 

ferro- : 

Hit,h-
carbc~ :Ferro~iliccn: 
fe:-ro- c~io:::ico 

: chro:;::i...u:n: chro::-1i\J.m: 

4,445 : 414 : 602 : 300 : 
4,636 : 724 : 659 : 425 : 
4,59.3 : 557 : 665 : 326 : 
4,672 : 564 : 607 : 309 : 

: : : : 
: : : : 

4, 622 : 713 : 749 : 370 : 
4,071 : 775 : 738 : 421 : 
4,854 : 56J. : 772 ! 435 : 
4,S07 : 847 : 789 : 4:i.3 : 

: : : : 

4,741 : 600 : 771 : 458 : 
4,878 : 756 : 788. : 511 : 
4,969 : 734 : 731 : 452 : 
4,933 : 806 : 788 : 410 : 

: 

4, 351, : 729 : 341 : 454 : 
4,545 : 619 .: 615 : 369 : 
3,909 : 474 : 338 : 173 : 
3,545 : 158 : 357 : 301 : 

: : : : 

3,831 : 203 : 564 : 377 : 
4,213 : 415 :· 585 : 394 : 
4,331 : 322 : 72.2 : 217 :. 
3, 996 : 220 : 530 : 417 : 

: : : : 

Prcd~1ctic~ ~~d ~elated 

\ .. ·or k 0. = s :".' !:°C'C: u i:. :. n;---.,.,_----------. 
Lo·..;- : Ei;r,h-

All : c2rbon : carbon :Ferrcsiliccn 
products: ferro- : f~=r~- : ch=o~i~= 

: cr.r.'o:-:-;ium: c:·,r.oi'."ti'-'. :.i;;..;-_ •• _: ______ _ 

3,696 : 341 : 505 : 259 
3,878 : 614 : 56i. : 373 
3, 929 : 481 : 57!; : 2-., , _ 
3,911 : 485 : 5:;.5 : 278 

: : .. 
: : : 

3,865 : 621 : 61.;I~ : 320 
3,919 : 670 : 530 : 369 
4,102 : 400 . _,_, . 680 : 332 
4,060 : 730 : 693 : 351 

3,932 : 565 : 745 : 404 
4,102 : 629 : 686 : 448 
4,191 : 609 : 643 : 396 
4,158 : 667 : 692: 3:56 

4,049 : 599 : 735 : 384 
3,730: 499 : 525 : 306 
3,092 : 370 : ' 281 : 139 
2,743 : 114 : 297 : 221 

3,021 : 149 : 464 ! 292 
3,396 : 3Z3 .: 484 : 314 
3,535 : 258 : 6CS : 179 
3,201 : 167 : 454 : 325 

: : : 

J I i:~~lo?~c~t figures f0r hi~h-carbon ferrochro~i~m and fe~rosilicon chromium reflect e=?loy-
~':~: b~ lc>~-c~rbon ft~:rcchroniv~ producers surveyed. 

s~~t::·cz: ~(.'q::~.)il~~d fro::\ d,'!~0. $\1'hi::it~'"2d :i.n :.cspr.'1SC to question:i:lircs of the U.S. Intc:-n~t:ional 

1";·, .... ,1.-:- Cc:··-~is~~.l~Ji",. !)y prod·..icc~~~ of lo;-:-c~:.rbo:i. ferroc:--:;-c:-:iun. 

~ ....., 
V1 
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Table 8.--Chromium fcrroalloys: Man-hours worked by production and 
relote.d workers produc:i.ng all pr.oducts,, low-carbon and high-carbon 
fcrrochromium, and ferrosilicon chromium, by· quarters, 1972-76 

(In tliousands of man-hours) 
------"------------~ 

Production and relat~d workers producing--
Period ~~-- -

All Low-carbon : High-carbon :Fcrrosilicon 
-----------~p~r_o_d_l_1_cts : ferrochromium: ferrochromium_~~1romium _ 

1972: 
Jan.-Mar--------: 
Ap~.-June-------: 
July-Sept-------: 
Oct.-Dec--------: 

1973: 
Jan.-Mar--------: 
Apr.-June-------: 
July-Sept-------: 
Oct.-Dcc--------: 

197/f: 
J a.n. -Mar.,.-------: 
Apr.-June-------: 
July-Sept-------: 
Oct.-Dec--------: 

1975: 
Jan. -Ha:L----------: 
Apr.June..:-------: 
July-Sept-------: 
Oct.-Dec--------: 

1976: 
Jan.-Mar--------: 
Apr.-June-------: 
July-Sept-------: 
Oct.-Dcc--------: 

1, 43'8 
1,350 
1,378 
1,486 

1,460 
1,442 
1,544 
1,560 

1,525 
i,520 
1, 519 
1,560 

1,597 
1,456 
1,209 
1,124 

1,lli5 
1,329 
1,318 
l, J 5 7 

165 
227 
177 
166 

280 
262 
207 
330 

276 
291 
281 
317 

300 
251 
185 

54 

68 
193 
132 

74 

163 
177 
188 
159 

245 
258 
260 
274 

248 
236 
217 
247 

275 
163 

74 
77 

158 
165 
225 
143 

.. 

89 
112 
124 

83 

96 
101 
116 
103 

138 
152 
125 
107 

134 
102 

29 
87 

132' 
142 

69 
134 

Source: Compiled from data submitt<-!d in response ~o questionnaires 
of the TL S. Int:ernotional Trade C01nn;ission by producers of low-carbon 
ferrochr.omium. 



Table 9.--Average hourly c:i.d weekly earnings of U.S. production workers engaged in the production 
cf c:c:cnble. goodr;, nritc:.'.1.:-y metals (SIC 33), and blast furnace and basic steel products (SIC 331), 
u;-trll!::t.l 1970-77, 7-ye.:!r a\.~ert:ge, 5-y2.:J.:- aver.G.ge, artd averG~~ an:1ual grotvth 

P-2.riod 

Annual: 
l970-------------------------: 
1971-------------------------: 
1972-------------------------: 
1973---·----~-----------------: 
1976-------------------------: 
1975-------------------------; 
1976-------------------------: 
1977. 1./----------------------: ·. 

7-year average, 1970-1976------: 

5-year average~ 1972-1976------: 

Average annual growth: 
1976 from 1970------percent--: 
1976 from 1972---------do----i 
1976 from 1975---------do----: 

}._/ January 1977. 

Average hourly earnings : Averc:.ge weekly earnings 

Durable : Primary : Basic steel : Durable : Primary : Basis steel 
goods : netals : uroducts : goods : metals : ~oducts 

: : : : 
: : : : 

$3.56 : $3. 9Lf : $4.16 : $143.47 : $159.18 : $166.40 
3.80 : 4.23 : 4.49 : 153.52 : 170.89 : 179.15 
4.05 : 4.66 : 5.04 : 167.27 : 193.86 : 207.14 
4.32 : 5.03 : 5.44 : 179.28 : 2·13.27 : 227.39 
4.63 : 5.60 : 6.25 : 190.48 : 23.3.52 : 258.75 
5.14 : 6.17 : 6.95 : 205.09 : 246.80 : 273.14 
5.55 : 6.80 : 7.68 : 225.33 : 276.08 : 307. 2.0 
5.30 : 6.98 : 7.85 : 230.26 : 279.90 : 308.51 

: : : : : 
4.44 : 5.20 : 5. 72 : 180.63 : 213.37 : 231. 31 

: 
4.74 : 5.65 : 6.27 : 193.49 : 232.70 : 254. 72 . : : : : . 

: : : : : 
6.5 : 8.1 : 9.2 : 6.7 : 8.2 : 9.2 
4.6 : 7.8 : 8.8 : 6.1 : 7.3 : 8.2 
3.9 : 5.0.: 5.1 : 4.8 : 5.8 : 6.0 

Source: Compiled from official statistics of the U.S. Bureau of Labor Statistics. 

> I 
....... 
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Tnble 10.--Real hourly and weekly ea=nings of U.S. production workers engaged in ~he production of · 
dura~lc goods, primary metals (SIC 33), and blast furnace and basic steel products (SIC 331), 
ann:i.:-:1 197'J-77, ]j 7-.yec..r average, 5-year average, and. average annual growth 

Period 

Annual: : 
1970-------------------------: 
l971-------------------------: 
1972-------------------------: 
1973-------------------------: 
1974-------------------------: 
1975-------------------------: 
1976-------------------------: 
1977 11----------------------: 

7-year average, 1970-1976------: 
: 

5-year average, 1972-i976------: 

Average annual growth: 
1976 fron 1970------percent--: 
1976 fr0~ 1972---------do----: 
1976 fro~ 1975---------do----: 

(l%7=100) 

Real hourly earnings Real weekly earnings 

Durable 
goods 

: 
$3.S6 : 

3.64 : 
3.76 : 
3. 77 : 
3.68 : 
3.70 : 
3.80 : 
3.84 : 

3.70 : 
: 

3.74 : 

o. 93 : 
.21 : 

1. 34 : 

p . • rimary 
metals 

: 
$3.94 : 

4.05 : 
4.32 : 
4.40 : 
4 J.O : 
4.45 : 
4.64 : 
4.63 : 

4.31 : 
: 

4.44 : 

2.36 : 
1.43 : 
2.11 : 

Basic steel : Durable : Primary ; Basic steel 
oroducts : goods : metals : products 

: : : 
$4.16 : $143.47 : $159.18 : $166.40 
4.30 : 147.19 : 163.84 : 171.77 
4.68 : 155.26 : 179.94 : 192.26 
4.75 : 156.65 : 186.35 : 198.69 
4.92 : 150.00 : 183.88 : 203.74 
5.01 : 147.87 : 179.38 : 196. 94 
5.34 : 153.70: 188.32 : 209.55 
5.21 : 152.76 : 185.70: 204.67 

4. 72 : 150.60 : 177.27 : 191. 31 
: : : 

4.92 : 152.70 : 183.57 : 200.25 

3.35 : 0. 99 : 2.43 : 3.34 
2.30 : .20 : .91 : 1.23 
2.30 : 1. 95 : 2.50 : 3.15 

1/ Enrnings are deflated by the Consumer Price Index after 1970 to show effect of price changes. 
Z/ January 1977. 

Source: Compiled from official statistics of the U.S. Bureau of Labor Statistics. 

-. 
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T.:lble 11.--High-cdrbon ferroc\Jromium: Lowest net prices for the imported <"lnd 

the U.S. products, by chromium specifications an~ by quarters, 1970-76 

_ _(~P-r po~9_<l~)~~~ 

Period 
Over 65 percent 

chromium 
: 58 percent-64 percent: 52 percent-55 percent 

chromium chromium 

U.S. 

1/ 
l/ 
l/ 
II. 

1/ 
l/ 
l/ 
1/ 

1/ 
l/ 
- $0.18 

Source: cm~!pill~d from data submitted in response to quest:lonnair.e.s of the U.S. 
IntPrnational T1·ode Co~wission. 

.17 

.16 

.19 

.20 

.20 

.20 
• 27 
".31 
.36 

.45 

.47 

.49 

.48 

.!;4 

.l1l.i, 

.42 

.44 
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Table 12 .--High-carbon fcrn,chromu<. :;:·_~c.:> cf greatest. volume soltl for the 
imported <:md the U.S. products, hy ctii·omium s1wrifications and by quarters, 
1970-70 

__ .....,(I_1 C::E_E...Ound) . 

Period 
Over 65 percent : 58 pcrccnL-64 percent: 52 percent-55 percent 

chro1dum chromium • chromi=u=m'----
: : 

Imported : U.S. Imported : U.S. Imported : U.S. 
----·-··---·--· -----

1970: 
Jan. -Har-·-----: $0 .21 $0.20 1/ $0.22 lt lt 
Apr. -June-----: .22 .20 lt .22 : lt lt 
July-Sept----'--: • 2?. .21 It • 24 It It 
Oct. - Dec------·-: .24 .23 $0.20 .26 ):_/ It 

1971: 
Jan. -Har-------: • 2.5 .25 J:j .28 $0.22 lt 
Apr. -June---:---: .25 .23 .24 .26 .22 It 
.July-Sept-----: .22 .23 .24 .26 lt It 
Oct. -Dec------: .21 .23 .23 .26 .22 It 

1972: 
Jan. -M.a.r------: .21 .22 .21 .25 .17 lt 
Apr. -June-----: .21 .22 .23 .?6 .16 It 
.July.:.sept-----: .20 .20 .20 .24 .15 $0.18 

.19 Oct.-Dec------: .19 !/ .23 .15 

1973: 
Jan. -.Mar------: .21 .19 .15 .24 .15 
Apr. -June--·----: .20 .21 .19 .24 .16 
July-Sept-----: .23 .22 )) ;26 .18 
Oct. -Dec-------: .23 .23 .21 .25 .19 

: 
1974: .. 

J :rn. -:Mar-------- : .27 • 2L: lt .25 .20 
Apr. ·-·June------: • 35 .29 It .41 .21 
july-Scpt-------: .49 .37 .79 .46 .30 
Oct. --1.i · ; .. -------: .78 .46 • 77 .51 .30 

19/5: 
Jan. ·-Har---·---·-: • 77 .56 .80 .58 .42 
Ape. ·-.Tune------: .76 • 57 • 6!i . 57 . 38 
July-SC'pt------: .61 .55 .66 51· • .J .so 
Oct.· [k.c------: .47 .51 .64 • 5/i • Li 2 

1976: : 
J<rn. -M:::c-------·: 4') • L. .lt5 .45 .59 .liO 
Apr. -June------: .1:6 .42 .!14 .56 .]9 
Jul) -SL:pt· ·---·-: • 4L., .43 .46 .57 . 39 
Oct. -n,_~c.-------: .43 .42 .39 .56 • 40· 

. . . . . 
~ . . . . 

·-·--7·------- ----·- -------·--·----. ----- ----··--------··-.:1-1 :;.:i sa.l.e!.i p1· j ccs r..:>ported. . 

Sou1:ce: C.:0r::i1iJ.Pd frot'l dal:• s11bmittcd in rcsp::.•nse to questinnnain=s of the U.S. 
lnlcrna!:io.1:11 'J:;·;·.[e Cc0 r:1::1i:.;~;lon. 

.17 

.16 

.20 

.20 

. 21 

.20 

. 27 

.36 

.41 

.1+5 

.I+ 7 

.119 

.4a 

.44 
• 4/i 

.42 

.1 .. 2 
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Table 13.--Ferrochromium silicon: Import and U.S. prices, 
by quarters, 1970-76 

(Per pound) 
--~-

Lowest net price Net price 
Perjod ·---- ---------

import u.s .. Import U.S. 

1971: 
January-March-----------: ll $0.22 ll :·. $0.27 
April-June--------------: II .23 ll .23 
July-September-------~--: ll .21 II .21 
Octoher-Decemher--------: I1 .22 II .22 

1972: 
January-March-----------: ll .40 ll .41 
April-June--------------: II .37 II . 37 
July-Septenilier----------: II .37 II .37 
Octob2r-Dece111Ler--------: 11 .36 II .36 

1973: 
January-March-----------: 11 .39 ll .39 
April-June--------------: II .39 II .39 
July-September----------: II .41 ll .41 
October-De~ember--------: I1 .41 ll .41 

1971-1: 
January-March-------·-·---: $0.25 .43 $0. 28 .43 
April-June--------------: .25 .52 .27 .53 
July-September----------: .41 .74 .62 .75 
October-DecemDcr--------: .85 .92 .85 .92 

1975: 
January-March-----------: .!/ .91 ll .91 
Apri 1-June------------·--: ll .87 ll .87 
July-September-·--·-------: ii .87 T.1 .87 
October-December--------: I/ .84 II .84 

: 
1976: 

January~}forch-·----------: 11 .84 ll .84 
Apri 1-.June--.-·-----·------··: 1. 30 .85 1. 30 .85 
July-September----------: .81 .83 . .81 ·.83 
OctoL~r-December--------: .81 .83 . 81 .83 . . . . 
1/~To sal-es-p1~i~~ repon-;.J:----------· 

Source: Compiled. from data submitted in response to questionnaires 
of the U.S. International T:~nde Commlss.i.on. 



Tnb le 14. --Chrorniu::i f crro.'.lJ.loys: Profi ::-:u~d-loss experience of 5 U.S. producers on their chromiu."ll ferroalloy operations, by type, a!1d 
th\!ir O?crat~ons on other products r.:anufo.ctured w~.thin the same establish::!ents, 1972-76 1/ 

~~~~~...,....~~~~~~~~~~~~-~~~~~~(~M~o~n~e~Y~f-"igures in thousands of collars) 

G , Oh · -··r,. f :!'.atioofnet 

I tc:n .~.nd yc..-,r ~~c. t 
s.:llcs 

Cost 
c,f 

::;.1.] C[; 

Gross 
pr-of it 

enera ... , N t, er Net prorit .'l.ati.o o net ". 
: d . . . : et : . : . ,. : . • ~ : '.) ro .. it 
a rn:nstrati·,·e, . incone or be .. or~ operat1r:g prct.t .. / . 

: . . :opcra::i:~g:( · ) : . : :oc.:crc income 
a~a seJ.J.ing . roci~ . expe~sc '· income . · to net taxes to 

O~crations on low-~arbon 
f crroch:·o::iiu:i:: 

1?7~ 2/--------------------: 26,648 
l 9 7 3--=---------------------: 4t,' l14 8 
1976-------------~---------: 70,109 
1975-----------------------: 53,493 
~9~6--------~-~------------: 36,203 

Orera::ions en high-carbon 
fcrrochromium: 3/ . 

1972 2/----------=---------: 29.653 
197 3'--=----------------------: 80: 589 
:974------------------~----:113,473 

1975-----------------------: 88,7~3 
197 6----------·-------------: 96' 7 31 

Operations on ferrosilicon 
chromiu::i: 

1972 2/--------------------: 10,224 
1973-=---------------------: l.6,258 
1974-----------------------: 48,513 
1975-----------------------: ~~,OEl 
197G-----------------------: 32,394 

Ope.r.:itions on other products : 
;rcJuced within the same : 
esta1'1ishmcnts: 

1972 21--------------------: 75,248 
1973-----------------------:134,627 
1974-----------------------:193,549 
19~5------~----------------:175,318 
1976--~--------------------:232,986 

23,852 
43,235 
55,824 
37,456 
27,024 

29,139 
71, 669 
35,551 
69,599 
83,197 

8,846 
22,484 
35,624 
20,463 
2~t,734 

67,642 
:liS,776 
:153,719 
:143,434 
:193,653 

2,796 
1,213 

14,285 
16,037 

9,179 

519 
8,920 

27,922 
19;144 
13, 534 

1,378 : 
3, 774 : 

12,889 : 
7 ,613. ·: 
8,160 : 

7,606 
15,861 
39,1330 
31,884 
39,333 

'!./ T;~c nccountini.: ye,1r rf t·:~ch of th(• 5 l'l'~·cluc·~r~ c:ided 
'"ii Oi~e ~1rllciuc-er ~.:is 1.mob:.c to S'.1P;)1y ci;1t:1 for 1.972. 

expenses · p '- " · net · taxes · sales 

1,581 : 1,215 : 
2,0l10 : (827): 
2,363 : 11,922 : 

'2,168 : 13,869 : 
1,703 : 7, li 76 : 

: 
: : 
: : 

1,938 : (1,419): 
3,077 : -5,843 : 

·4,537 : 23,335 : 
4,849 : 14,295 : 
5,334 : 8,200 : 

502 : 876 : 
1,002 : 2,772: 
1,749 : 11,140 : 
1,909 : 5, 70') : 
1,893 : 6,267 : 

5,456 : 2,150 : 
7,316 : 8.545 : 
9,581 : 30,249 : 

13,289 : 18,595 : 
15,090 : 24,243 : 

----·· 
on or ab0ut Dec. 31. 

(258): 
(276): 
(242): 
(502): 
(709): 

: 
: 

(833): 
(793): 

(1,477): 
(666): 

1,382 : 

(56): 
36 : 

(307): 
(45): 

(912): 

(726): 
(380): 
(744): 

(1,108): 
(3,873): 

957 
(1,103): 
11,680 
13,367 

6,767 

(2,257): 
5,050 

21,858 
13,629 

6,818 

820' : 
2,808 : 

10,833 : 
5,664 : 
5,355 : 

1,424 : 
8,165 : 

29,505 : 
17,487 : 
20,3i0 : 

Per.cent 

4.6 
(1. 9) : 
17.0 
25.9 
20.7 

°C4.8): 
7.3 

20.6 
16.1 
8.5 

8.6 : 
10.6 : 
23.0 : :-
20.3 : 
19.1 : 

2.9 : 
6.3 : 

15.2 : 
10.6 : 
l.O. 4 : 

ne:: sales 
· Percent 

3.6 
(2.5) 
16.7 
25.0 
18.7 

-. 
(7 .6) 
6.3 

19.3 
15.4 

7.0 

8.0 
10.7 
22:3 
20.2 
16.3 

1. 9 
6.1 

14.9 
10.0 
8.7 

~°i.f i.:1c'.1t:d1·:; the' P\'lT;:J i. c:3t<1bl i·-:h::1«:1t ''1•·.:r;1tion of ont: prodt.:ccr. Tilts prcd1:r:er's net salt~s of hieh-carbon fcrroc-hr'J::iiur.; ranged fron 
?! pcrce:it '.o '.'; · erc(';Jt of its ~·it::ii vst;1blislrn:e:1t :.;a.I.cs in c;lch of lhe yc;1rs 1974-76. 

Source: Co~~Llccl f~om d~ta sul--rnittcd to the U.S, Intern~tion~l Trnd~ Cornmlssion by U.S. producers of chroci~~ ferroalloy5. 
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APPENDIX C 

STUDY BY UNION CARBIDE CORP. 
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Mr. Nicholas C. Talerico 
Mr. J. Kennedy 
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U.S. International Trade Commission 
Metals Division 
8th and E Streets, N. W. 
Washington, D. C. 20436 

Gentlemen: 

PM ?. • l 0 

April 6, 1977 

During my last visit with you in Washington I agreed to furnish 
two pieces of information. The delay in sending this infonnation was due to 
the nec.cssjty of determining the AOD figures for Europe and Japan and also 
the question of confidentiality. This information is not confidc11Lial. It is 
based upon our best knowledge of wha.L the stainless steel producers are doing. 
I hope it will be of value to you. 

I have al.so included an evaluaUon we made of the low carbon ferro­
chrornc pctiUon. This is 11ot confidential material nor is it a position paper. 
It is one of the b3 ses for our decision noL to participate in the low carbon 
ferrochrornc petition. 

GOB:hk 
Hue. 

Very truly yours, 

£.I {';· ·), . . .:I ... 1 J ktl.i·\.. 

G. G. Borden 
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Union C~r!Jide Co1poration !us been, and is tocby~ one of the major suppliers 

of domestically pi:oducc<l low carbon fcrrochromc for .the U.S. market. Although 

. Un.ion Carbide h.:is a major interest in this subject and possibly could derive some 

benefit from a restriction of low carbon ferroclu·omc imports, it could not join in as 

n p:1rty to the ~ubmission of the import restriction petition nor could it agree that 

the petition is justified. Union Carbide docs not think that imports of low carbon 

ierrochromc are a "substantial" cause or th..cea~ of injury, as ddined by the 1974 

Trade Act 9. to the domestic industry. A teclmolog!cal change· has occurred during 

recent years which is the major cause, more than imports, of the decrease in market .. 
fo.r low carbo;:1 fcJ:rochrome in the U.S. This tcch1}ological ch::inge, the AOD.stainless 

steel process, which started in the U.S. in 1968, has resulted jn an increasing usage 

of high carbon fcTrochrorne in pl ace of low carbon ferrochrome due to signliicant 

economic rca~>ons. ln 1975 this technological change had grown to the position whereby 

it became the most stibstantial cause of loss of market for low carbon ferrochrome 

and this trend is i;~rcc1sing and \1,;ill continue to increase during future years. In 1976 
. . 

~pproximatcly 62% of U.S. stainless steel was produced using the AOD process. It is 

estirn:~ted th:tt this percentage will increase during Lhc next few years to the cxtGnt 

th.:n in 1979, %% of sL1inless steel will be produced by the AOD process. The 

con:;tm1ptlOll of low carbon fc.rroclu-ome has dcc-rcascd and will decrease due to this 

ch.:.ln0"c in tcchnolcwy. 
U L)•. 
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Although the AOD sL1inless steel proc~ss and a !cw other similar processes 

" have been vcrywidcly publicized and arc w~ll known in the fcrroalloy and steel 

industry, Union Carbide is possibly better informed in this regard th:rn oti1ers. 

Un.ion Carbide developed the process, holds the p.:iterits, and is marketing ~:-.e 

AOD procc~s. 

Att<;chcd is a study by .Union Carbi~c, using Ilurcau of Mines c.L.1ta, ''"l"dc~ •. 

details the relative significance of the factors of technology change and imr0rt, 
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U.S. Lo~1 Carbon Ferrochrorne - Relative Impact of Imports 
and of the AOD Process 

lntroduct ion 

.This study wi 11 auantitatively assess the relative importance of 
.imports versus the AOD process on the slze of the U.S. markE:t served by clomes-
tical ly produced low carbon ferrochrome. 

The period examined is the decade 1967 through 1976 in order to include four 
·years, 1967-19/Q, in which the impact of the AOD process on 10\.; carbon ferrochro;;1c 

ccman<l v1as small or nc0ligible. The first AOD vessel was placed into service in 
1968. Data for 1967 through 1974 1-1ere drawn from the U. S. Department.of the 
Interior, Bureau of Mines Minerals Yearbooks.· 1975 annual data and 1976 monthly 
data were taken from Mineral Industry Surveys also published by the Bureau of 
Hines. The effe~~ of stainless steel scrap recycle on virgin Cr addition prac­
tices is not covered below. 

~ummary_ 

(l)" St;::inless Steel lypic.:illy consumed about 68% of the U. S; chromium contained 
In all chrom.ium fcrroalloys in 196)-1976. 

(2) frc,n 1967 to 1971~. ~tainlcss steel typically accounted for 77'Z of U. s. low 
car~on fcrrochrornc consumption. In 1975-1976 this value dropped to an 
!IVcragc of 61'.G. (Ch.Jrt I, 11 D11

) ... 

(3) lhc virgin chromium consumption per short ton of stainless steel produced 
in th.c p.Jst cfoc<ide ,wcru9ed 217 pounds Cr per ton ilnd ranged from 196 to 

2117 pounds Cr per ton prim.:lri ly due to vari.:itions in ·the proportion "Of 
Slidnlc~-s scrJp ckirgcd by ~he siai-nlcss steel mcltcrs. "The introduction 
of- the l\0[) process do(!S not ~ppcar to huvc caused a significant cha~gc in 
the total vir~iin chrome consumed in st.:iinlcss steel production •. 
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Low carbon fcrrochromc consumption Jvcr<igcd 113 pounds Cr per ton statn­
lcss steel produced in 1967-1970 and fell through the 197l to 1976 · 
period to 38 pounds Cr per ton as a result of the penetration of the AOD 
process which is .:iblc to utilize h.igh carbon fcrrochrome instead of the 
more c'~pcnsive lo\.,. carbon fcrrochronic. (Chart I, 11811 and Chart 1.V) 

If the ADD process had not been introduced, and if the 1967~1·970 average 
low carbon ferrochromc level of 113 pounds Cr per ton of stai~less steel 

. produced had continued, an. additional 125 million pounds of Cr contained 
In low Corban ferrochrome would have been consumed in 1976. This repre­
sents a S6% reduction in the total 1976 U. S. low carbon ferrochrome 
market caused by the AOD process. A~suming an analysis of 67% Cr, this 
Is equivalent to a displac~mcnt of 93,000 short tons of low carbon ferro­
chromc. (Table 11) 

.. 
(6) In 1967..,1976, Im.,. carbon ferrochrome imports for consumption in the U. S. 

averaged 67 mill ion pounds per year.·of contained chromium and ranged 
from 38 to 93 m.i 11 ion pounds of chromium per year. In 1976, low carbon 
ferrochrome impo~ts for consumption were 86 mill ion pounds of chromium 
~ontain~d in 64,000 short tons of alloy. This represents 38% of the con-

. sui:npt ion had th~ AOD process not been int reduced. (Tab 1 e 11) 

(7) Through 1975, impcrted low carbon ferrochrome had~ greater impact on 
the domestic LCFeCr market than displacement by the AOD process. By 1976, 
however, the penetration by the AOD process had become a more important 
factor (Chart I I)~ Chart I I I directly compares the displacement by the 
ADD process with low carbon ferrochrome imports. 

Data --

Table attached.display~ chromium ferroalloy consumption data drawn from the 
Bureau of Hines. (Consumption data are all expressed in terms of contained 
chromium in order to place the various ferroc::lloys on a common basis). 

Chart I shows u.· S. stain·tcss steel production from 1967 to 1976 displaying a high 
degree of cycl icality during recent years (Segment A}, the substantial decrease in 

• ~vcrilge. LCrccr ~dditions to stainless steel since the AOD melting practice first 
'tccamc significant in 1971 {Segment B}, the corresponding rcd~ction in th~ pro­
portion of virgin Cr additions obtained from LCFcCr alloys (Segment C}, and the 
very marked and recent drop in the relative importance· 6f the stainless steel 
fndustry to tile LCFeCr m<irkct (Segment D). ·· 
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Cnlcu'..itlon of Rr.l.1tivc lmptict of /\OD Process ,ind Imports_ 

Table II contains for the years 1971-1976, an estimate of the level of low carbon 
fcrrochromc total U.S. consumption b.lsccJ on a use. level of 213 pounds Cr per $hort 
ton of stainless steel produced, the average level of 1967-1970. The di.ffcrcncc 
bct~ccn tl1is estimated consumption and the actual reported consumption is attri­
butcJ to the AOD process (shown on Chart Ill attached). The historical levels of 
tow carbon ferrochrome imports arc also tabul.:itcd. The impact of both the /\OD 
process and imports arc expressed as percent of the estimated consumption had the 

·ADD process not been introduced. 
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199.9 -. - 65. 7 ' 32.9 
209.9 - - 71.5 34.1 
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E,n t im•~: cd _A<i£r} :f on of AOn nncl Von Prnctfccn for the rrorJuctfon of Stninlc:i!l Steel 

Q of Totnl Stninlcso Steel Pro;l11ction) 

,. 

Pructice 1968 1969 1970 1971 1972 1973 1974 
--··~-

~ 

United States 

AOD 3.0 3.0 3.0 10.7 33.5 39.3 45ob 
\TOD 3.6 3.6 3.6 3.6 
Total 3.0 3.0 3.0 14.3 37cl 42.9 49.2 

_F:urop:.:_ 

AOD 0 0 0.6 2.6 6,2 17.0 23.~ 

VOD l.S l.8 3.3 12.4 2Ll 22.2 22.2 
'fotal . 1.8 1.8 3.9 15.0 21.3 39.2 46.l 

J:\p:in. 

AOD 0 0 0 0. 14_.4 18.S J0.7 
VOD 9.7 19.4 25.0 40.6 52~1 53.4 .'54. 8 
Total 9.7 19.4 25.0 1.0. 6 66.5 72o2 85Q5 
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J>rojir.C"._tfof} of Stninll'.'nn Steel l'roduction hv AOD and VOD in th~ 'l!nlte>d Stot~n 

.!£...£.~ 'fotnl) 

3 
Ton and wm 

19"/S 57.4 

1976 6lo6 

1977 85.5 

1Cl"'0 ~Io 92o0 

1979 9?.5 

1900 95.5 
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E ~ T I M A T E D 

Ur.AGE OF Cilli.mlIUM JW SOURCE - IN STAINLFSS STF.F.L 
l 

(Pounds of Chromium per Net Ton) 

Scrnp Quant.Hy - 45% cf charge 

Scrnp Ant;.lysis - 16.757. chromium 

AOD . 
J,1·.s. Cr/N'.i' Partial Pressure Practice 

Scrap 151 

Charge Chrome 198 

Fer~ochroille Silicon 10 

Low Carbon Fcr~ochrome 6 

'i'otnl 365 * 
'-. 

*Reflects recovery improvement of AOD practic:e. 

Convcntfonnl 
Practic'e 

151 

80 

46 

110 

387 
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APPENDIX D 

H.ESI'ONSES OF IMPORTS TO CHANGES IN THE PRICES OF IMPORTED 
LOW-CARBON FERROCHROMIUM AND DOMESTIC LOW-C.ARBON 

FERROCHROMIUM AND TO CllANGES IN U.S. ECONOMIC INDICATORS 
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•' 

In order to determine the relationship between the demand tor 

imported low-carbon ferrochromiuci and various. economic factors, 
. . 

several elasticity measures were calculated. Economic factors used 

in the rletermination of elasticities ~ere ~lie price of imported and 

domestically produced low-carbon ferrochrom1um and several measures 

of U.S. economic activity. The demand for imported low-carbon ferro-

chromium varies directly with the price of domestic products and U.S. 

economic activity and varies inversely with the price of the imported 

product. If the import price increases, the level of imports should 

decline; 1£ the price of the domestic product increases, the level of 

imp•·11·t s should also increase; £1nally, if U.S. economic acU.v.i.ty 

increases, the level of imports should increase as more purchasing 

power is available for both the domestic and imported product, 

The price elasticity of demand 1s used as an estimate of price 

sensiti~ity of imports. Specifically, this elasticity measures tne 

percentage change in the quantity demanded cor~esponding to a given 

percent·age change 1.n price, all otl1er things being equal. Two models 

wRrP 11~~d to ~stimRte this el~sticity--one utilizing the actual prices 

of imJH)J'ts and of tht=d.r principal rlomt>i::tjr: substit·utes and the other 

using relat.ive prices. 

Three incic.:iton; of U.S. ecc.n(;r.iic activity WE~rc ns0~! to c.'.llculatc> 

elasticitiPs based on Lncome. Since low-carbon ferrochromium iu an 

interrnt"lli:-.re go(JJ us,~d !n tht· production of stainless .:!nd other types 

of ::.tc<~l, tl1:' ilt:de1 al Ri'.'se:v<: Bo<? rd ln<l1'X or Qu~mt· j ty Output fo·t" j ron 
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ilo::rd Indc~x of Quantity 011tput for tbe U.S. economy and the gross 

natjon.:il prod11ct were used e1s other income measures .. 

The results of the e1asticity cnlculations·indicated the relation-

ships betwe0n variabJes were as expected, that is, the quantity of 

irnp•_)rts d~m:inded vaded directly with the price of the domestic prod-· 

uct and U.S. economic activity and inversely with the price of the 

imported product. The calculations, however, possessed a low statis-

tical significance level. Changes in the variables used in the sped-

fication of the equasion--prices of U.S. and imported low-carbon 

ferrochrpmium and U.S. Pconomic activity measure--di<l not to any gre~t 

extent ex~lain changes in the quantity of imported low-carbon ferro-

chromium demanded. l/ One explanat:ion for such results may be that 
.' -

since the dem:md for lO"w·-carbon ferrochromium is related primarily 

to the production of stainless and other steels and accounts for only 

a small pe;'centage. of the tot· al cost of steel product ion, the dc~mancl 

for lc.w·-carbon. ferrochron. i um m<•Y dcp;~nd pd madly on its av.'.l ilnbi 1 i ty 

trorn fon=d ~1,11 and dome~; t j c sources. 

--- - ·------ ---_ ... ._ ____ -~ -- __ , --·-- ····---·- __ .... ----- ~ .. -·----- ·-·-··-- ---·--.. ··------------
1 / Snbslit'.1i·.in~ pri1·e data dPf1nled by tht>. U.S. Co:aposit,-: \·iholesalP 

l'r~l"cl' IndPx .for actuci1 pi-ict• data did not .incrPast- significanr.e of 
t"hc' ret,ult r,. 
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APPENDIX E 

FIGURES 
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