THE EFFECTS OF THE STEEL VOLUNTARY

ESTRAINT AGREEMENTS ON U.S.
STEEL-CONSUMING INDUSTRIES

Report to the Subcommittee on
Trade of the House Committee
on Ways and Means on
Investigation No. 332-270
Under Section 332 of the

Tariff Act of 1930

USITC PUBLICATION 2182
MAY 1989

United States International Trade Commission
Washington, DC 20436



UNITED STATES INTERNATIONAL TRADE COMMISSION

COMMISSIONERS

Anne E. Brunsdale, Chairman
Ronald A. Cass, Vice Chairman
Alfred E. Eckes
Seeley G. Lodwick
David B. Rohr
Don E. Newquist

Office of Economics
John W. Suomela, Director

Research Division
Donald J. Rousslang, Chief

This report was prepared principally by
Gerald C. Berg, Project Leader

Hugh Arce and Andrew Parks,
Office of Economics

and

James Brandon, Richard Brown, Nancy Fulcher,
Georgia Jackson, Juanita Kavalauskas, Karen Laney-Cummings,
Alison Lippa, Mark Paulson, and Lena Shapiro
Office of Industries

with assistance from

Peter Avery,
Office of Industries

Address all communications to
Kenneth R. Mason, Secretary to the Commission
United States International Trade Commission
Washington, DC 20436



PREFACE

On February 27, 1989, at the request of the Subcommittee on Trade of the
Committee on Ways and Means of the U.S. House of Representatives (see appendix A),
and in accordance with section 332(g) of the Tariff Act of 1930 (19 U.S.C. 1332(p)),
the United States International Trade Commission instituted Investigation No. 332-270,
~ “The Effects of the Steel Voluntary Restraint Agreements on U.S. Steel-Consuming
Industries.” This report on the Commission’s study contains estimates of the effects of
VRASs on exports, imports, and domestic sales of major U.S. steel consuming industries
* for each of the years 1985 through 1988, an analysis of the likely effects of continuing
these restraints in the future, and an analysis of other economic effects focusing on the
following industries: automotive, construction, agricultural equipment, construction
equipment, major household appliances, forging, and metal stamping.

Public notice of this inveétigation was given in the Federal Register of March 2, 1989
(54 F.R. 8835) and by posting copies of the notice in the Office of the Secretary, U.S.
International Trade Commission, Washington, DC.

A public hearing in connection with this investigation was held in the Commission’s
hearing room on March 10, 1989. The calendar of witnesses who testified at the hearing
appears in appendix B.

Information contained in this report was obtained from testimony at the hearing,
written submissions from the public, fieldwork, the Commission’s files, other
Government agencies, and other sources.
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Executive Summary

Steel imports into the United States are currently restricted by “voluntary restraint
agreements” (VRAs) with 19 major supplying nations and the European Community
(EC).! By limiting steel imports, VRAs raise the price of steel in the U.S. market, which
benefits the steel industry but raises production costs for steel-consuming industries.2

In this report, the Commission provides (1) estimates of the effects of the VRAs
during 1985-88 on exports, imports, and domestic sales in steel-consuming industries in
the United States,3,4 (2) an analysis of the likely future effects if the VRAs are extended
in their current form, and (3) an analysis of other effects of the VRAs, focusing on seven
major steel-consuming industries.

Effects of VRAs on Exports, Imports,
and Domestic Sales, 1985-88

The Commission estimated the effects of the VRAs on exports, imports, and
domestic sales of U.S. steel-consuming industries in three stages. First, estimates were
made of the percentage increases in steel prices in the United States resulting from
VRAs, based on the apparent decrease in steel imports. Second, the average price
increase was used to estimate increases in production costs and product prices for U.S.
steel-consuming industries. Third, estimates were made of the effects of these increases
on exports, imports, and domestic sales.

The Commission made these estimates for the 79 industries in the Department of
Commerce's input-output model of the U.S. economy, all of which use steel either
directly or indirectly, for each year from 1985 to 1988. Following are the estimated
effects on steel prices and on exports and imports in steel-consuming industries in 1986
dollars.

Steel prices—The VRAs caused increases in the prices of imported steel in the
United States that averaged 1.7 percent in 1985, 4.3 percent in 1986, 4.2
percent in 1987, and 0.5 percent in 1988. The VRAs caused increases in prices
of domestically produced steel that averaged 0.2 percent in 1985, 0.5 percent in
1986 and 1987, and 0.1 percent in 1988. The weighted-average increases in the
prices of imported and domestic steel caused by VRAs were 0.6 percent in 1985,
1.6 percent in 1986, 1.4 percent in 1987, and 0.2 percent in 1988.

Exports—The VRAs caused U.S. exports in steel-consuming industries to
decrease by $258 million in 1985, $673 million in 1986, $699 million in 1987,
and $95 million in 1988.

Imports—The VRAs caused U.S. imports in steel-consuming industries to
increase by $332 million 1985, $992 million in 1986, $964 million in 1987, and
$117 million in 1988.

The effect that the VRAs have had on domestic sales in each steel-consuming
industry is the sum of sales lost to imports and sales lost because of reduced overall
domestic purchases caused by higher prices. The total effect that the VRAs have had on
sales in these industries is the sum of the effects on domestic sales and exports.

! Besides the EC, countries covered by VRAs include Australia, Austria, Brazil, Czechoslovakia, East
Germany, Finland, Hungary, Japan, Mexico, the People's Republic of China, Poland, Portugal,
Romania, South Africa, South Korea, Spain, Trinidad and Tobago, Venezuela, and Yugoslavia.
Portugal and Spain are not included in the agreement with the EC.

2 In this report, statements that the VRAs “raise” or “increase” the price of steel mean that VRAs cause
the price to be higher than it would have been in the absence of VRAs.

3 The methodology used to estimate these effects was developed by the Commission for its 1985 study of
the effects of steel VRAs (Inv. No. 332-214, The Effects of Restraining U.S. Steel Imports on the
Exports of Selected Steel-Consuming Industries, USITC Publication 1788, December 1985). The
application of the methodology to the present study was made with the assistance of Associate Professor
Jose A. Mendez of Arizona State University, a former Commission employee and the primary author of
the earlier report. All major decisions were made in close collaboration with, and cleared by, the
Commissjon staff.

4 Commissioner Eckes approves the release of this report, but considers it unsound policy to represent
the conclusions of this study as the product of the Commission. He notes that the estimates were made
by an outside contractor in cooperation with Commission staff.
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Following are the estimated VRA effects on domestic sales and total sales in
steel-consuming industries in 1986 dollars.

Domestic sales—If the elasticity of U.S. demand facing the steel-consuming
industries was zero, the VRAs would have caused domestic sales of each of these
industries to decline by exactly the same amount that imports increased. If the
elasticity was one, the VRAs would have caused domestic sales of these
industries to decline by $1,665 million in 1985, $4,397 million in 1986, $4,106
million in 1987, and $478 million in 1988.

Total sales—If the elasticity of U.S. demand facing steel-consuming products was
zero, the VRAs would have caused total sales of these industries to decline by
$591 million in 1985, $1,665 million in 1986, $1,663 million in 1987, and $212
million in 1988. If the elasticity was one, the VRAs would have caused total sales
to decline by $1,924 million, $5,070 million, $4,806 million, and $573 million in
the same years, respectively.

Because of an upward bias in the methodology, the Commission’s estimates of the
effects of the VRAs should be interpreted as “upper bounds.” The upward bias is
greater for the estimates for 1986 than for 1985 and greater still for 1987 because of the
progressive depreciation of the dollar. The effects of the VRAs in 1987, in particular,
might have been significantly less than those estimated.

Probable Future Effects

On the basis of recent trends in steel consumption and steel imports in the United
States and the assumption that imports from VRA and non-VRA countries will grow at
the same rate, the Commission projected VRA limits if the VRAs are extended in their
current form and the year in which the VRAs will become generally binding again. If
imports grow at an annual rate of 1.1 percent, which was their average rate of growth
during 1971-87, the VRAs will not become generally binding again until 1997. If imports
grow at a rate of 3.7 percent, which they did during 1980-84, the VRAs will become
generally binding in 1990. If imports decline at an annual rate of 0.9 percent, as during
1971-75, VRAs will never become generally binding again.

The growth rate of steel imports in the future will depend largely on the dollar
exchange rate and on domestic and world economic conditions. If and when the VRAs
become generally binding again, they will have greater effects on the exports, imports,
and domestic sales of steel-consuming industries than they now have.

~Other Effects of VRAs

The Commission investigated the automotive, construction (fabricated structural

‘steel), agricultural equipment, construction equipment, major household appliance,

forging, and metal-stamping industries. A description of the structure, recent
performance, and trade patterns is provided for each of these industries as well as an
analysis of the effects of the VRAs on the price, quality, and supply of steel products
available to them, and on their competitiveness. Opinions of industry spokesmen about
extension of the VRA program are also given. The Commission also analyzed
information received from industries other than these seven.

The prices of steel used by the seven industries decreased in 1985 and 1986 but
increased in 1987 and 1988. Industry representatives were not sure of the extent to
which VRAs caused the recent price increases. Significant changes in the world economy
and in steel markets since the VRAs have been in effect make it difficult to assess the
effects of the VRAs alone. These changes include the substantial depreciation of the
dollar since 1985 and increased demand for steel worldwide.

The recent increases in steel prices have been distributed unevenly among categories
of customers. Price increases were not as great for large steel purchasers as for small
ones, apparently because the larger purchasers buy a great deal of their steel through
long-term contracts with prices set for the duration of the contract and smaller
purchasers generally buy steel in spot transactions. Spot prices are more volatile than
contract prices and increased faster in 1987 and 1988.



The Commission received contradictory information about product quality from steel
purchasers. Quality problems reportedly led to increased costs for some steel-consumers.
Smaller steel purchasers reported quality problems more often than larger ones. -

Steel became less readily available in 1987 and 1988 as demand increased. Besides
raising prices, many U.S. producers rationed available supplies by lengthening lead times
for delivery and imposing limitations on tonnage. Many purchasers perceived this as a
“shortage” because they could not buy all they wanted at the market price and obtain
timely deliveries. Some evidence suggests that the perception of a shortage of steel may
itself have led to increased demand which made steel more difficult to obtain for a time.

Some steel consumers reported that they lost sales as a result of poor steel quality and
insufficient supply.

Spokesmen for the agricultural equipment, construction equipment, major household
appliance, forging, and metal-stamping industries generally oppose extension of the
VRAs, although there are some exceptions in the first three industries. Spokesmen for
the construction (fabricated structural steel) industry, which is itself covered by the
VRAs, favor extension. In the automotive industry, only Chrysler expressed a preference
one way or the other, and it favors extension. If the VRAs are extended, many believe

they should be modified to allow greater flexibility in periods of unusual scarcity.

Among spokesmen from industries besides the seven who expressed their views to the
Commission, nearly all who said that the VRAs have had beneficial effects and favor
extension are covered by the VRAs. Spokesmen who indicated adverse effects and
oppose extension include some from industries that are protected by the VRAs and some
that are not.

Other Information in This Report

This report also provides background information on the production and utilization
of steel in the United States, a description of the VRA program, and arguments that have
been made in favor of and in opposition to extension of the program.






Chapter 1
Introduction

The Purpose and Scope of This Study

Steel imports into the United States are
“ currently limited by “voluntary restraint
agreements” (VRAs) with most major foreign
suppliers. When the limits set by the VRAs are
binding, they reduce the supply of steel in the
United States and thereby increase steel prices.
Increased steel prices benefit the U.S. steel
industry but harm other U.S. industries that use
steel as an input in production.

The purpose of this study is to evaluate the
effects of the steel VRAs on steel-consuming
industries in the United States. The Commission
provides estimates of the effects of these VRAs
on the exports, imports, and domestic sales of
steel-consuming industries during 1985-88 and
projections of the likely future effects if the VRAs
are extended in their current form. These
estimates are made using the method developed
by the Commission in its study of the effects of
steel VRAs in 1985.1 A detailed explanation of
this methodology is provided in appendix D.

This report also provides an analysis of other
effects of the VRAs focusing on seven major
steel-consuming industries, namely: automotive,
construction, agricultural equipment, construction
equipment, major household appliances, forging,
and metal stamping.

Background

Having been among the world’s technological
leaders and a major steel producer and exporter
for more than half a century, the United States
became a net importer of steel in 1959, the year
of a 4-month strike by steelworkers. Imports
captured increasing shares of the U.S. rarket in
the 1960s, reaching 16.7 percent in 1968.2 In
‘that year, the United States Government
negotiated limits on imports of certain steel
products from Japan and six European nations.
Import restrictions of some kind have been in
force for most of the two decades since the
implementation of those agreements in 1969 and
have expanded to include more products and
other foreign suppliers.

The Product

Steel is a generic term for a variety of
iron-carbon alloys. Variations in the
compositionof elements in steel products result in
variations in such properties as hardness,

' USITC Investigation No. 332-214, op. cit.

2 U.S. Department of Commerce data as reported in
Annual Statistical Report of the American Iron and Steel
Institute, 1970, p.8.

strength, and resistance to corrosion, but in all
cases the primary element in terms of weight is
iron. Steel is often categorized as either carbon or
alloy. Two important grades of alloy steel are
stainless and tool, which are collectively referred
to as “specialty” steels. Steel products are
classified by their sizes and shapes and by
whether they will be processed into other steel
products before being used. For the purposes of
the this study, semifinished steel products include
ingots, blooms and billets, and slabs. Finished
steel products include sheets and strips, plates,
bars, wire rod, wire and wire products, rails and
accessories, and pipes and tubes, and structural
shapes and units.

Steel products are used either directly or
indirectly in the production of nearly all
manufactured goods. U.S. apparent consumption
of steel was just over 90 million short tons in 1987
or 738 pounds per person. In that year, the
United States shipped 76.5 million short tons of
steel, which generated sales of $28.9 billion. The
steel industry currently employs 169,000
workers.3

The VRA Program

Following a presidential directive on steel
policy issued on September 18, 1984, the U.S.
Government negotiated VRAs with 19 supplying
nations. Those agreements supplemented the
VRA made with the EC in 1982.4 The VRAs
limit imports of a variety of steel products, with
product coverage varying by country. In some
cases, the agreement specifies market share limits.
as a percentage of projected U.S. apparent
consumption. In other cases, the agreement sets
unchanging quantitative limits. Some countries
are subject to both kinds of restrictions for
different products. More detailed information on
the VRAs, including market share and
quantitative limits by country and product
coverage by country, is provided in appendix G.

The VRA program is more flexible than many
traditional import quotas in three respects. First,
the VRA quotas that are based on market shares
allow imports to vary with the level of domestic
demand. Second, countries that underfill their
quotas in one year are often allowed to carry
forward at least part of the unused portion to the
next year. Both of these provisions enable
increased imports in periods of greater scarcity.

3 U.S. International Trade Commission, “Monthly
Report on the Status of the Steel Industry,"” February
1989, USITC Publication 2153, p. 1.

4 The VRA with the EC does not apply to Portugal and
Spain which were not members of the EC in 1982,
Imports from Portugal and Spain are restricted by
separate agreements that remained in force after they
joined the EC in 1986. Other countries covered by
VRAs include Australia, Austria, Brazil,
Czechoslovakia, East Germany, Finland, Hungary,
Japan, Mexico, the People’s Republic of China, Poland,
Romania, South Africa, South Korea, Trinidad and
Tobago, Venezuela, and Yugoslavia.



The third flexibility of the VRA program is
that it allows waivers of import limits for products
that are found to be in “short supply” in the
United States. Petitions for these waivers are
usually made by individual companies. If the
Department of Commerce approves, it issues the
petitioner a license to import the product from a
specified foreign supplier in excess of that
country’s export limit. As of February 7, 1989,
96 short supply waivers had been approved,
totaling about 1.4 million tons.!

The VRAs are scheduled to expire on
September 30, 1989. The U.S. Government is
currently considering extending them, possibly in
a revised form.

The Commission’s Study in 1985

At the request of the Senate Finance
Committee in 1985, the Commission investigated
the probable effects that the steel program would
have on the exports of steel-consuming
industries.2 At that time, most of the VRAs had
just been negotiated. The Commission estimated
the probable effects by first comparing the
restricted import levels for 1985-89 with
hypothetical import levels that would have
occurred if foreign suppliers had maintained their
1984 market share for finished steel products and
if they had reached an estimated import level for
semifinished steel products.> Based on the
difference between the actual and hypothetical
import levels, the Commission estimated the
effects on steel prices and production costs and
the consequent effects on sales prices and foreign
sales in 79 steel-consuming industries.

The Commission estimated that the steel
VRASs would raise steel prices in the United States
by an average of 2.9 percent in each year during
1984-89 and that they would reduce exports by
$903 million in 1985 and by progressively greater
amounts in the following years up to a reduction
of $5.627 billion in 1989, representing 1.92
percent of U.S. exports.

The Commission also estimated the effects of
the VRA with the EC for the two years it had
already been in effect, 1983 and 1984.4 The
Commission estimated that the VRA reduced
U.S. exports of steel-using industries by $189
million in 1983 and by $402 million in 1984.

' A discussion of the flexibility of steel VRAs and its
effects is given in David J. Cantor, “Steel Imports: Are
the VRA Countries Filling Their Quotas?,”
Congressional Research Service, Washington, DC,
February 1989.

2 See USITC Investigation No. 332-214, op. cit.

® In making its estimates of effects, the Commission did
not consider the VRAs with Austria, the People’s
Republic of China, Portugal, Trinidad and Tobago, and
Yugoslavia, which had not been negotiated at that time.
4 A slightly different methodology was used. For an
explanation see USITC Investigation No. 332-214.

In addition, the Commission analyzed in
depth the effects of steel VRAs in four major
steel-consuming industries—namely, ball and
roller bearings, construction machinery and
equipment, pipes and tubes, and steel shipping
drums and barrels. In general, the Commission
found that VRAs had or probably would increase
production costs in these industries and thus tend
to decrease exports and encourage capital to
move offshore.

The Commission cautioned, however, that its
estimates were “worst case” estimates; the actual
effects of the VRAs might be smaller. The
Commission also noted that it was not possible to
take into consideration exchange rate changes
that might occur during the study period and that
a significant . depreciation of the dollar would
mitigate the effects of the VRAs. After early
1985, the dollar did depreciate substantially
against the currencies of many 'major steel
exporters.

Views on Extension of the VRAs

A wealth of opinions have been expressed in
public forums about the wisdom of extending the
VRAs. '

Arguments for extension

Four main arguments have been advanced for
extending the VRA program. The first is that
VRAs are an appropriate response to alleged
unfair trade practices by foreign suppliers.5 This
argument has three variants, namely that (1) it
would be unfair for the domestic steel producers
to have to compete with imports that are being
dumped or subsidized, (2) the imposition of
VRAs would give U.S. negotiators something to
trade in exchange for agreements to mitigate
these unfair trade practices by steel exporters,
and (3) without VRAs, import penetration will
increase enough to injure seriously the U.S. steel
industry and such injury would be harmful to
U.S. national interests.8

The second argument is that the steel industry
needs several more years of ensured limits on
imports to enable it to continue to modernize and
improve efficiency in order to become or remain
internationally competitive.”

® The Department of Commerce has determined that
foreign steel has been dumped in the U.S. market or that
its sale has been subsidized in numerous cases in the
1980s involving more than a score of supplying nations.
& See the testimony of James F. Collins and William J.
Pendleton to the Commission, Mar. 10, 1989, and
written statements to the Commission by Charles O.
Verrill, Jr., et. al. on behalf of the Georgetown Steel
Corp., Raritan River Steel Co., and certain other
producers of carbon steel wire rod, Mar. 17, 1989, and
the Maytag Corp., McLean, VA, Mar. 16, 1989.

7 Putnam, Hayes & Bartlett, Inc., “Economic Effects of
Extending Steel VRASs,” prepared for the American Iron
and Steel Institute, Washington, DC, February 1989;
American Iron and Steel Institute, “White Paper on Steel
VRAs,” Washington, DC. See also the testimony of
Thomas Parkinson, James F. Collins, and Roger
Schagrin to the Commission, Mar. 10, 1989.



The third argument is that without the VRAs
the domestic steel industry will petition for relief
under the U.S. trade laws and that the results
would be more costly to both the industry and
consumers.!

The fourth argument, which is largely a
rebuttal of arguments made by opponents of
extension, is that VRAs have benefited the steel
industry and have not caused higher steel prices
or otherwise injured steel consumers.2

There are some who advocate extension of
VRAs with modifications of their duration,
product or country coverage, or other provisions.3

Arguments against extension

The main argument against extending the
VRAs is that they generate costs to the economy
that exceed their benefits; that is, that the costs to
consumers and to steel-consuming industries is
greater than the benefits to the steel industry.4

' Alan W. Wolff, statement before the DC Bar, Mar.
15, 1989. See also the written statement to the
Commission by Charles O. Verrill, Jr., et al., op. cit.,
American Iron and Steel Institute, op. cit.

2 Putnam, Hayes & Bartlett, Inc., op. cit. See also the
testimony of Roy A. Herman, Paul J. Darling, George
Vary, and William J. Pendleton to the Commission,
Mar. 10, 1989, and the written statement to the
Commission by Charles O. Verrill, Jr., et al., op. cit.,
and Alan W. Wolff, op. cit.

3 See the statement to the Commission by Andrew G.
Sharkey, III, and David S. Soble, the Steel Service
Center Institute, Washington, DC, Mar. 17, 1989.

4 See the testimony of Frederick Hall, William C. Lane,
and A. L. Leffler to the Commission, Mar. 10, 1989.

Apart from the effect on prices, some
observers argue that the VRAs have reduced the
quality of steel available to steel users, increased
delivery lead times, and in some cases made steel
products unavailable altogether.5,6

A second argument is that the U.S. steel
industry does not now need protection because
depreciation of the dollar and recent
improvements in efficiency have made the U.S.
steel industry competitive in the world market.
Advocates of this argument cite the industry’s
recent record of profitability and increased steel
exports. 7

A third argument is that if foreign suppliers
are engaging in or are benefiting from unfair
trade practices, as is alleged, a better policy would
be to allow the injured industries to seek relief
under U.S. trade laws.8

8 See the testimony of Patrick Thompson and Anthony
J. Rose to the Commission, Mar. 10, 1989, and written
statements to the Commission of the Steel Service Center
Institute, Washington, DC, Mar. 17, 1989, S.E. Koehle
of the Berg Steel Pipe Corp., Panama City, FL, Mar.
17, 1989, the Spring Manufacturers Institute, Inc.,
Wheeling, IL, Mar. 16, 1989, and Rockwell
International Corp./Automotive Operations, Troy MI,
Mar. 17, 1989,

8 A detailed discussion of the costs of the steel program
is provided in “Rebuilding American Manufacturing in
the 1990s: the Case Against Steel VRAs,” the Stern
Group, Inc., Washington, DC, February 1989.

7 The Stern Group, Ibid., pp. 42-48.

® Gary Hufbauer, “Trade Policy for Troubled
Industries,” International Institute of Economics,
Washington, DC, March 1986.
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Chapter 2

The Effects of VRAs on Exports,
Imports and Domestic Sales of
U.S. Steel-Consuming Industries

Overview of the Methodology Used to
Estimate the Effects in 1985-88 and the
Industries Studied

The Commission used a three-part methodol-
"ogy to estimate the effects of the steel VRAs in
the years 1985-88 on U.S. exports, imports, and
domestic sales. First, estimates were made of the
percentage increases in the prices of imported
and domestic steel resulting from VRAs. When
binding, VRASs raise the prices of both imported
and domestic steel by limiting the supply of for-
eign steel in the U.S. market. A weighted average
estimated percentage increase in the price of steel
was then calculated. Second, the estimated aver-
age increase in the price of steel was converted,
using input-output analysis, into estimated in-
creases in production costs and product prices for
domestic steel-consuming industries. Input-output
analysis permits consideration of both direct and
indirect effects of the steel price increase on steel
consumers. The direct effect is higher costs for
steel inputs; the indirect effect is higher costs for
steal-containing products used as inputs. Third,
the increases in production costs and product
prices were translated into estimated decreases in
exports and domestic sales for U.S. industries and
" estimated increases in imports. To the extent that
U.S. industries attempt to cover their production
cost increases by raising their product prices, they
suffer lost sales as domestic consumers switch to
relatively less expensive imports and as foreign
consumers reduce their purchases of U.S. ex-
ports. U.S. industries suffer additional lost sales
to the extent that domestic consumers reduce
‘their total expenditures on the entire product
category, whose average price has risen. A de-
tailed description of the methodology is provide
in appendix D. .

The Commission estimated the effects of steel
VRAs for all 79 industries listed in the 1977 U.S.
input-output table. Sixty-eight of these industries
reportedly made direct purchases of steel prod-
ucts and the remainder used steel indirectly.

Estimated Effects on Steel Prices

The estimated increase in the price of steel in
the U.S. market depends on the percentage re-
duction in the supply of steel exports to the
United States by countries subject to the VRAs.
To determine this reduction, the Commission as-
sumed that the countries that filled their quotas

would have maintained the share of U.S. appar-
ent consumption that they had just before the
VRAs were instituted. The VRA countries’ share
of U.S. apparent consumption might be expected
to have increased because it was increasing at that
time but also might be expected to have de-
creased because of the substantial depreciation of
the dollar since 1984, which made imported steel
relatively more expensive in the United States.
The exchange rate effect is almost certainly the
stronger of the two, although it is not certain by
how much. Therefore, the Commission believes
that assuming constant market share is the most
reasonable approach, but one that causes an up-
ward bias in the estimates of the effects of the
VRAs on prices and on exports, imports, and do-
mestic sales. Consequently, the estimates of
these effects in this report should be interpreted
as “upper bounds.” The upward bias is greater
for the estimates for 1986 than for 1985 and
greater still for 1987 because of the progressive
depreciation of the dollar. The effects of the
VRAs in 1987, in particular, might have been sig-
nificantly less than those estimated. The bias is
probably smaller for 1988 estimates than for 1987
because many countries did not fill their quotas in
1988, thereby mitigating the bias.

Nearly all countries filled their quotas in 1985
and 1986; some did not fill them in 1987. In
cases in which the quotas were not filled, the
Commission could not make the same assumption
about what export levels would have been in the
absence of VRAs. The failure of a country to fill
its quota in a given year suggests that the appre--
ciation of its currency relative to the dollar or
some other factor raised the price of its exports to
such an extent that even in the absence of VRAs,
it could not sell more than the limit set by the
VRA. Thus, its exports to the United States were
not constrained by the quota, but by market
forces or some other factor. In cases in which a
VRA country did not fill its quota, the Commis-
sion assumed that the country’s actual import
share in 1987 or 1988 is the share that the steel
exporter would have exported in the absence of
the VRAs.' That is, the VRAs have no effect on
U.S. steel imports when countries fail to fill their
allotted export quota. U.S. Department of Com-
merce data on export certificates indicate that the
VRAs were not binding in 1987 for Austria, Hun-
gary, Japan, Mexico, the Peoples Republic of
China, Rumania, and Spain. They were binding
for the remaining 12 countries and the European
Community. In 1988, the VRAs were binding
only for Mexico, according to preliminary data.

Market share data are presented in table 2-1.
The import market shares listed in the first co-

' A country is considered to have “filled” its quota if its
combined export tonnage in all covered categories was 94
percent or more of the combined tonnage allowed.
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Table 2-1

Effects of VRAS: counterfactual and actual steel Imports as shares of U.S. apparent consumption, esti-
mated percentage decrease In steel Imports, and estimated percentage increases in import, domestic,
and weighted average prices of steel in the U.S. market, 1985-88.

Total imports as a

Estimated percentage -

share of apparent Estimated Increase in—
consumption percentage
decrease In Welghted-

Counter- in steel Import Domestic average
Year factual Actual? Imports price price - price®”
1985 ........ 27.05 25.67 6.86 1.74 0.21 0.62
1986 ........ 28.12 24.70 16.15 4.32 0.51 1.59
1987 ........ 24.83 21.76 15.83 4.23 0.50 1.43
1988 ........ 21.73 21.38 2.03 0.50 0.06 0.16

! The counterfactual import share Is the import share hypothesized In the absence of VRAs. Except for two adjust-
ments, this share Is the sum of the actual Import share for non-VRA countries and the 1984 Import share for the
countries that negotiated VRAs in 1984 or 1985. For countries that negotiated VRAs after 1985, import shares in the
year prior to signing an agreement are used In this calculation. For countries that did not fill thelr quotas in a given

year, actual import shares are used in this calculation.

2 The sum of the actual import share for both VRA and non-VRA countries.

3 Welghted by counterfactual Iimport shares.

Source: Complled from information in varlous issues of USITC, Monthly Report on the Status of the Sfeql Industry.

lumn are “counterfactual”—that is, they are the
import market shares that would have occurred in
1984-88 in the absence of VRAs, if assumptions
that are used are correct. The counterfactual
market share in a given year is the sum of: (1) the

import shares of non-VRA countries in that year

and (2) the import shares of the VRA countries
in 1984, or in the year before signing an agree-
ment, or the actual market share, as appropriate
(see footnote 1 to the table). The import market

shares in the second column in table 2-1 are the-

actual market shares.

Information on market shares for individual
countries was drawn from monthly USITC publi-
cations. T

The estimated percentage decreases in steel
imports resulting from the VRAs are listed in col-
umn 3. The estimated increases in the average
prices of imported steel and domestically pro-
duced steel in the U.S. market and the
weighted-average increases of both are listed in
the last three columns of table 2-1. These esti-
mates are obtained by applying equations [3]
through [5] in appendix D.

Estimated Effects on Exports, Imports,
and Domestic Sales

On the basis of the estimated steel price in-
creases and the methodology described, the
Commission estimated the effects of the VRAs
during 1985-88 on exports, imports, and domes-
tic sales in the 79 U.S. steel-consuming
industries. Two sets of estimates were made for
the reduction in domestic sales, based on elastici-
ties of domestic demand for individual product
categories of zero and one. An elasticity of zero
implies that domestic consumers do not reduce
their overall purchases of the product even
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though the average price has increased. Conse-
quently, lost domestic sales is identical to the
increase in imports. A domestic demand elasticity
of one implies that consumers reduce their pur-
chases of the product by the same percentage as
the increase in its price. With this elasticity, lost
domestic sales is the sum of increased imports
and reduced domestic purchases of the product.
Published estimates indicate that domestic de-
mand elasticities for most products lie somewhere
between zero and one.!

The summary results of the estimated effects
of the VRAs are shown in table 2-2. The last two
columns in that table are estimated decreases in
total sales which is the sum of lost domestic sales
and decreased exports. The estimated effects for
each of the 79 industries are given in appendix E.

The Effects of VRAs Beyond 1989

Based on available information, nearly all of
the VRA countries exported less steel to the
United States in 1988 than they were allowed.
For these countries, the VRAs did not reduce im-
ports in that year and, consequently, did not
affect the price of steel in the United States or the
operations of steel-consuming industries. The ef-
fects of VRASs in thé future depends on whether
or not they are binding.

The Commission projected VRA limits if the
VRAs are extended in their current form and also
projected the year in which the VRAs will be-
come generally binding again.2 These projections

' See H. Houthakker and L. Taylor, Consumer Demand
in the United States: Analyses and Projections, Harvard
University Press, 1970. :

2 A detailed explanation of these projections and the
methodology used to make them is contained in USITC
Publication No. 2165, “The Western U.S. Steel Market:
Analysis of Market Conditions and Assessment of the
Effects of Voluntary Restraint Agreements on Steel-Pro-
ducing and Steel-Consuming Industries,” March 1989.



Table 2-2

Effects of VRAs: estimated changes In exports, imports, domestic sales, and total sales of U.S. steel-
consuming industries resulting from steel VRAs, 1985-88.

In millions of 1986 dollars

Decrease In domestic sales
with demandelasticity of

Decrease in total sales
with demand elasticity of

Decreased Increased
Year exports imports 2ero! one’ zero? one?
1985 ........ 258.4 332.4 332.4 1,665.2 590.9 1,923.6
1986 ........ 672.9 991.8 991.8 4,396.7 1.664.7 5,069.6
1987 ........ 699.5 963.6 963.6 4,106.1 1,663.1 4,805.6
1988 ........ 95.2 117.3 117.3 478.3 212.5 573.5

' Includes sales lost to imports.
2 Sum of decreases In exports and domestic sales.

Note.—Because of rounding, subtotals may not sum up to totals.

were made for three rates of growth of imports
that were observed for some period during the
years 1971-87, under the assumption that the
rate of growth of imports will be the same for
VRA and non-VRA countries.

Between 1971 and 1987, steel imports into
the United States increased at an average annual
rate of 1.1 percent. If imports increase at that
rate in each year beginning in 1990, the VRAs
will not become generally binding until 1997.

In the 4 years between 1980 and 1984, while
the dollar appreciated prodigiously, imports grew
at an average annual rate of 3.7 percent—the fast-
est rate of growth for a 4-year period during

1671-87. If imports were to resume this rate of .

growth, the VRAs will become generally binding
in 1990.

The lowest growth in imports over a 4-year
period during 1971-87 was negative growth, or
decline, in imports at a rate of 0.9 percent annu-
ally between 1971 and 1975. If imports decline at

this rate in the future, the VRAs will not become
generally binding again, ever.

The growth in imports in the future will de-
pend largely on the dollar exchange rate and on
domestic and world economic conditions. Imports
will grow faster to the extent that the dollar ap-
preciates, domestic demand for steel increases,
and the demand for steel in the rest of the world
declines. If one or some combination of these
causal factors is sufficiently strong, imports could
increase at a rate as great or greater than the 3.7
percent experienced during 1980-84. If this oc-
curs, the VRAs will become generally binding
again soon and will have greater effects on ex-
ports, imports, and domestic sales of
steel-consuming industries than they do currently.
Thus, whereas extension of the VRAs ensures
steel producers against significant future increases
in import market shares, not extending the VRAs
ensures steel-consumers against greater costs in
the future.
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Chapter 3
Other Effects of the VRAs

The Commission studied in depth seven major
steel-consuming industries to analyze the effects
of the VRAs. These industries include the auto-
motive, construction, agricultural equipment,
construction equipment, major household appli-
ances, forging, and metal-stamping industries.
The Commission studied the structure, recent
performance, and trade patterns in each industry,
analyzed the effects of the VRAs on the price,
quality, and availability of steel to them, analyzed
the effects on competitiveness, and solicited opin-
ions about extension of the VRAs. Information
for these case studies was obtained from testi-
mony at the public hearing, written submissions
from industry representatives, field interviews,
and the Commission’s files. The Commission also
analyzed information received for industries other
than these seven.

Background

A number of significant changes have oc-
curred in the world economy and in steel markets
since the VRAs have been in effect that make it
difficult to assess the effects of the VRAs alone.
One of these is the substantial depreciation of the
dollar relative to the currencies of major steel ex-
porters. Another is a substantial increase in the
demand for steel worldwide and consequent in-
creases in operating rates of steel mills.! These
changes have contributed to higher steel prices
and affected the terms under which steel can be
purchased.

The Commission found the following with re-
spect to price, quality, and availability of steel in
the industries studied.

Price

Spokesmen for the steel-consuming industries
‘were in general agreement that steel prices rose
overall during the period in which the VRAs were
in effect.2 Most of the price increases appear to
have occurred during 1987 and 1988. Many of
the spokesmen cited changes in exchange rates
and increases in steel demand as important fac-
tors contributing to the price changes.

Data provided to the Commission by the steel
industry support information provided by the con-
suming industries. According to this data, average
steel prices fell during the initial years of the
VRAs, then began to rise in 1987, finally exceed-

' See app. H for a more detailed discussion of these
factors and their relationship to the steel VRAs.

2 Price increases were apparently higher for stainless
steel products than for carbon steel products. This
reflects not only the effects of strong demand for stain-
less products, but also relatively large price increases in
two critical raw materials, nickel and chrome.

ing a previous period peak level (which occurred
in 1984) in late 1987.3

Other information obtained in this investiga-
tion indicates that steel price increases have been
distributed unevenly among categories of custom-
ers. Price increases were not as great for larger
steel purchasers such as automotive, appliance,
and equipment manufacturers as for smaller ones
such as forgers and metal formers.

The unevenness of steel price increases re-
flects, to a large degree, differences in how steel
is sold. Steel is sold both in long-term contracts
and in “spot” transactions. Major steel purchas-
ers, such as the automotive producers, often
negotiate long-term contracts in which prices are
set for the duration of the contract, typically a
year or more. Industry representatives indicate
that about half of cold-rolled and coated steel
products are sold through long-term contracts
whereas lesser proportions of other products are
sold in this manner, especially most structural
shapes. The remainder of steel is sold in spot
markets at prices prevailing at the time of sale.
Spot prices are more volatile than contract prices
and increased much faster in 1987 and 1988.

The volatility of spot steel prices puts at sub-
stantial risk some steel-consumers who buy on the
spot market but sell their finished products on the
basis of contracts with fixed prices. One such
group of steel-consumers is metal formers who
sell to the automotive industry. These manufac-
turers lose a great deal when there is an
unanticipated increase in the price of steel but
also benefit a great deal when there is an unan-.
ticipated decrease.

Quality

Information obtained by the Commission on
the quality of domestic steel seemed contradic-
tory. A number of purchasers observed that the
quality of domestic steel has improved during the -
period of the VRAs, which is an expected result
of the closure of marginal mills by the steel indus-
try and the modernization of others.

However, other purchasers observed that
product quality has deteriorated. They said that
there were many instances of unacceptable stock
deliveries that resulted in production slowdowns
and higher production costs. Poor quality steel
had to be returned or reworked which made
overtime pay necessary and also resulted in ma-
chinery failure. Smaller manufacturers, which
rely tO a great extent on distributors (many of
which buy both domestic and foreign steel) to
meet their needs, noted quality problems more -
frequently than did large manufacturers.

The difference of opinion about steel quality
is not easily explained. One possibility is that the

3 Putnam, Hayes, & Bartlett Inc., Effects of the Steel
Voluntary Agreements, 1989.
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better production facilities were used during the
period of low operating rates and that subsequent
use of poorer facilities occurred during the mar-
ket upswing. Another possibility is that steel
buyers found that they could not obtain adequate
supplies form their traditional suppliers when the
market tightened and that other suppliers proved
less satisfactory.- A number of forgers indicated
that this happened to producers in their industry.
A third possibility is that quality control may, in
some cases, have become less effective as mill op-
erating rates increased.

Another quality issue that Commission staff
discussed with producers and purchasers (primar-
ily service center representatives) is the
interaction between primary and secondary steel

markets.! Some industry representatives advised

the Commission staff that when steel demand is
weak, steel producers sometimes sell prime mate-
rial in the secondary market in order to maintain
efficient scales of operation. During periods of
strong demand producers reduce sales in the sec-
ondary market for two reasons. First, steel
purchasers in the primary market might be less
likely to reject material and rejected steel is a
source of supply to the secondary market. Sec-
ond, producers are less likely to sell materials
initially in the secondary market. Thus, during
strong markets, the quality of the available secon-
dary steel may decline.

Availability

Steel-consumers have sometimes had diffi-
culty finding steel products available for purchase
while the VRASs have been in effect. Short supply

requests that have been filed with the Department
of Commerce are evidence of this.

Availability became a greater problem in 1987
and 1988, when the domestic steel industry’s op-
erating .rates increased significantly. From the
purchasers’ perspective, the tightened market and
the effects of the VRAs resulted in -shortages of
certain products and a subsequent disruption in
their respective operations. This, in fact, does ap-
pear to have occurred in certain instances.

In response to increased demand, steel pro-
ducers were in the position of having to decide
how to ration available supply. Besides raising
prices, industry sources indicate that producers
generally did this by lengthening lead times for
delivery and imposing limitations on tonnage. Be-
cause they could not buy all the steel they wanted
at the market price and obtain timely deliveries,
purchasers believed that there was a “shortage”
of steel. Producers, however, viewed the ration-
ing system as simply a way to ensure that they
could supply customers with their historical ton-
nage on a continuous basis.

1 Secondary steel is steel which does not meet certain
standards and therefore is not sold as prime material.
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As a result of problems associated with steel
supply, a number of consumers indicated that
they lost sales. As discussed above, it is difficult
to determine the extent to which these problems
would have occurred in the absence of the VRAs.
In light of the underfilling of quotas in 1988, it
seems unlikely that the VRAs were a significant
cause in that year. The degree to which VRAs
caused availability problems and lost sales is less
clear for 1987, when quota utilization rates were
higher and domestic steel industry operating rates
were rising.

With regard to the nature and significance of
supply problems, information provided by the
Steel Service Center Institute (SSCI) and the Na-
tional Association of Purchasing Management
(NAPM) indicates that the perception that steel
was in short supply caused some manufacturers to
purchase additional inventories, which may have
exacerbated any existing imbalances. -

None of the NAPM companies surveyed dur-
ing January 1985 through August 1986 believed
that inventories were too low.2 By November of
1987, however, 23 percent believed it was. In
1988, however, the number of companies report-
ing insufficient inventories decreased and the
number reporting excess inventories increased. A
similar series of opinions about inventories was
reported for steel service centers.

Trends in inventories of steel plate, which had
one of the more active markets during 1987 and
1988 lend further support to this assessment.
Data compiled by the SSCI® show that plate in-
ventories declined in tonnage during 1987; the
decline was sharper in terms of the number of
months supply as shipments were increasing. Dur-
ing 1988 inventories increased markedly,
exceeding those for all other carbon steel prod-
ucts by a substantial margin. The peak was
reached in July of 1988 when 5.6 months of in-
ventory were held; this compares with an average
inventory level of about 3.5 months in early 1987.

Following are our findings for the seven indus-
tries.

The Automotive Industry

Structure of the domestic industry

The majority of the 60 major auto- and truck-
assembly facilities located in the United States are
situated in the midwestern States of Ohio, Michi-

2 Surveys are conducted on a monthly basis.

9 Service centers are the single largest market for steel
producers; in 1987 about 43 percent of domestic ship-
ments classified by the industry were shipped to this
segment.



gan, Illinois, Missouri, Kentucky, and Tennes-
see.! The industry is highly concentrated; about
90 percent of these facilities are owned by three
companies—General Motors, Corp. (GM), Ford
Motor Co., and Chrysler Corp. The remaining 10
percent is owned by other domestic companies
and by Japanese producers who have established
assembly plants in a number of locations in the
United States.

Employment in the industry has been rela-
tively stable in recent years, ranging from
approximately 299,000 employees in 1983 to an
estimated 309,000 employees in 1988.2 Improve-
ments in productivity attained through the
modernization of factories and streamlined pro-
duction processes have moderated the increase in
employment in the years since the 1980-82 reces-
sion.

The U.S. automotive industry is one of the
.single largest end users of steel, purchasing 11.3
million tons of steel directly from domestic pro-
ducers in 1987, (or about 15 percent of total U.S.
steel consumption).3

The steel used represents about S to 6 percent
of the average car’s sales price,* (approximately
"$600) with average cost for body-in-white stamp-
"ing® (including acquisition, conversion, transpor-
tation, and handling) amounting to $947 per ve-
hicle in 1986.¢ By far the largest quantity of
material used in automobiles is steel. Use of car-
bon steel in automobiles declined from about

1,915 pounds in a typical car in 1978 to 1,440

pounds in 1988. At the same time, high-strength
steel usage in automobiles increased from 133
pounds per car in 1978 to 232 pounds in 1988.
Stainless steel consumption has also increased,
from 26 pounds in a typical car in 1978 to 31
pounds in a car in 1988, whereas usage of other
steels declined from 55 pounds in 1978 to 45
pounds in 1988.7

Conditions in the industry

‘Net sales for the global operations of GM,
Ford, and Chrysler rose by 47 percent during
1983-87.8 Profits increased by 54 percent in the
same period, and profit as a percent of sales in-
creased by 4 percent, as shown in the following
tabulation:

' For the purpose of this study, the automotive industry

includes manufacturers of cars, trucks, and buses.

2 U.S. Industrial Outlook 1988, pp. 38-2, 38-4.

3 Does not include steel shipped to the automotive

market from steel centers, distributors, nor does it

include imports.

4 “Iron and Steel Study Says Automakers Could Cut Die

g’?sts," Ward’s Automotive Reports, Mar. 2, 1987, p.

8 gn sutomobile body that has been assembled, but not
ainted.

E According to a 1987 study by the American Iron and

Steel Association presented at a February 1987 Society of

Automotive Engineers conference.

7 Al Wrigley, “Material Usage,” Ward’s Automotive

Yearbook, 1988, p. 36.

® Compiled from data supplied by Automotive News.

Jan.-
- Sept

Item 1983 1987 1988
Sales

(million dollars) .... 135,837 200,057 165,413
Profit

(million dollars) ... . 6,151 9,466 8,217
Profit as

percent of sales ... 4.5 4.7 5.0

The increase in profitability in 1987-88 was
largely due to developments in engineering, as-
sembly, reorganization of North American and
European operations including joint ventures and
divestitures, improvements in product quality,
and plant renovations.

By 1988, an increase in demand for motor ve-
hicles had stimulated an increase in capacity
utilization, and operating rates in the industry
rose to 82.1 percent, compared with a capacity
utilization rate of 83.6 percent for all manufactur-
ers. Factors contributing to improved operating
rates were the 1987 decision by GM and Chrysler
to close a dozen assembly plants in the United
States and Canada and the closure of a domestic
Volkswagen manufacturing facility. Despite these
closures, overcapacity could become a serious
problem for U.S. and foreign automakers. Ac-
cording to industry sources, the addition of
Japanese plants in the United States and Canada,
as well as new Korean plants and anticipated ex-
pansion of Japanese automotive production in the
EC could result in excess global automotive ca-
pacity of approximately 5 million units by 1990.

U.S. production of automobiles, trucks, and
buses rose by 24 percent during 1983-85, to
11,359,000 units, then declined by 6 percent, to
10,907,000 units in 1987.2 The increase in pro-
duction in autos, trucks, and buses during
1983-85 reflects a recovery in the auto industry
and increased consumer demand following the
economic recession of 1980-82. U.S. production
of automobiles by transplants increased by 38
percent from 1986, to 556,020 units in 1987.

The primary factor affecting performance of
the automotive industry since 1982 is the growth
in real disposable personal income, which has re-
sulted in greater demand for automobiles.
Another factor is the reduction in gasoline prices,
which lowered motor-vehicle operating costs. The
strong rebound in the automotive sector following
the economic recession of 1980-82 paralleled a
rise in the U.S. gross national product.

Trade Patterns

U.S. retail sales of automotive imports fluctu-
ated upward from about 4.6 million units in 1984
to approximately 5.4 million units in 1988 (table
3-1). Japan, Canada and West Germany re-
mained the largest sources of imports during the
period (table 3-2).

® Facts and Figures 88, p. 6.
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Table 3-1

Automotive industry: U.S. retail sales of domestic and imported passenger automobiles, trucks, and
buses; and U.S. retall sales of imported passenger automoblles, trucks, and buses as a percent of total

U.S. retall sales, 1980-88

U.S. retall sales of- Ratio of
import
Domestic Imported Total U.S. sales to
Year motor vehicles motor vehicles retall sales total sales
Quantity Percent
(Units)
1980 B P 7,690,454 3,775,979 11,466,433 33.2
1981 ... ittt 7,206,696 3,589,661 10,796,357 33.3
1982 et 6,819,218 3,722,336 10,541,554 35.3
1983 .. .. ittt 8,263,330 4,048,213 12,311,543 32.9
19084 ... iii ittt 9,930,700 4,552,864 14,483,564 31.4
1985 .. ittt 10,534,443 5,189,370 15,723,813 33.0
1986 .....civiiiiiiineinaaas 10,522,202 5,800,033 16,322,235 35.5
1987 ittt ittt 9,814,340 5,375,983 15,190,323 35.4
1988 .....citiiiiii i 10,378,335 5,395,954 15,774,289 34.2

Source: Estimated by the staff of the U.S. International Trade Commission from data of the Motor Vehicle Manu-

facturers Assoclation.

Table 3-2 - , ‘

Automotive industry: U.S. imports, by principal sources, 1982-88

Source 1982 1983 1984 1985 1986 1987 1988

Value (miilion dollars)

JAPAN ... i st e 11,087 11,633 14,700 19,365 25,869 25,463 22,953

Canada ..... e 8,659 9,257 14,171 .= 15,199 15,278 14,563 18,134

West Germany .. 3,181 3,359 4,577 6,240 8,131 8,909 6,451

Korea .......... - - 0 - 788 2,061 2,487

Sweden ............... 840 803 1,230 1,654 1,834 1,942 1,698 -

MBXICO ...vvviveninnrnerenrenrannnsrns 1 1 42 286 546 1,266 1,272

United Kingdom .................... ven 327 3an 467 596 724 1,195 941

Yugoslavia ........... e - - - - 96 126 76

Alother ........ciciiiiiinnnnnnnrnnes 464 467 437 545 469 982 986
Total .......coiiiiiiiii 24,559 25,891 35,762 44,087 53,736 56,507 54,998

Source: Compiled from officlal statistics of the U.S. Department of Commerce.

U.S. automotive exports increased by 43 per-
cent from 759,000 units in 1984 to just over 1
million units in 1988 (table 3-3). Canada was the
largest market for U.S. automotive exports during
the period, accounting for 74 percent of U.S. ex-
ports in 1988, followed by Saudi Arabia and
Japan.

Effects of the VRAs

The VRASs appear to have had little effect on
the automotive industry, according to industry
representatives with whom the staff had discus-
sions.
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Prices.—According to auto manufacturers,
flat-rolled steel prices declined during 1985-87,
but it is not known to what extent prices would
have declined without VRAs. Because
automakers often hold long-term contracts with
steel suppliers, ranging from 1 to 7 years in
length, auto manufacturers are locked into prices
which are relatively stable. Whereas prices for .
flat-rolled steel declined, prices for bar steel pur-
chased by automakers from minimills fluctuated
during 1985-87 but were generally higher at the
end of that time, according to certain
automakers. The automotive industry is the larg-
est primary market for cold-finished bar.



Table 3-3

Automotive Industry: U.S. exports of domestic merchandise, by principal markets, 1980-88

Market 1980 1981 1982 1983 1984 1985 1986 1987 1988
Quantity (1000 units) )
Canada .......... 574 5§31 386 595 702 837 823 755 805
Saudi Arabia ...... 53 42 34 29 17 13 13 20 31
Japan ............ 8 5 4 3 2 2 2 8 28
West Germany .... 7 5 3 4 5 4 4 12 28
Sweden .......... 5 4 2 1 1 (") (') 6 14
France ........... 2 1 3 1 1 2 2 9 7
United Kingdom . ... 3 2 1 1 1 1 1 2 8
Australia.......... " 1 1 (") ") (") (") 1 4
Belgium and
Luxembourg ..... 6 3 1 1 1 ") 1 3 5
Mexico ........... 12 13 5 1 2 2 3 4 6
Allother .......... 144 144 69 34 28 27 37 68 146
Total ......... 815 721 508 670 759 888 891 887 1,082
Value (million dollars)
Canada .......... 3,659 3,799 2,819 4,516 5,761 7,418 7,662 7,914 8,474
Saudi Arabla ...... 488 518 499 389 233 172 148 316 465
Japan ............ 80 63 53 41 43 28 64 105 355
West Germany .... 61 48 34 36 51 39 84 130 322
Sweden .......... 25 22 15 8 7 4 10 47 139
France ........... 33 24 35 12 10 28 48 133 107
United Kingdom . . .. 26 30 18 10 9 9 12 23 7
Australia.......... 35 55 37 13 13 18 30 44 70
Belglum and
Luxembourg ..... 49 27 10 9 6 4 10 26 64
Mexico ........... 1114 127 53 8 28 25 20 30 43
Allother .......... 1,555 1,507 1,666 654 484 555 580 927 1,745
Total ......... 6,121 6,221 4,738 5,695 6,645 8,299 8,668 9,694 11,857

' Less than 500 units.

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

Supply and Quality.—Generally, the supply of
bar and flat-rolled steel has been sufficient to
meet automakers’ production requirements.
However, automakers that have shifted from use
of hot-dipped galvanized steel to higher value
electrogalvanized steel for use in body and under-
body components have encountered supply
problems. According to industry sources, domes-
tic steel producers have not had sufficient
capacity to meet domestic automakers’ needs. In
addition, Japanese steel producers do not have
adequate electrogalvanizing lines to provide the
tonnage needed, according to domestic
automakers. Automakers have, therefore, supple-
mented domestically produced electro- galvanized
steel with European-sourced material.

One domestic automaker is concerned that
52100 bearing steel may be incorporated into an
extension of the VRAs. According to representa-
tives of this auto manufacturer, the product is
available in limited amounts in the United States.

According to other industry representatives,
changes in prices and availability of steel required
by auto manufacturers cannot be attributed to the
voluntary restraint arrangements. In situations
wherein domestic supply has not met automakers’

needs, auto producers have sourced offshore to
supplement steel requirements. Exchange-rate
fluctuations, strong domestic and world demand,
and reduced domestic capacity have contributed
to price fluctuations, availability problems, and
shifts in sourcing to a greater degree than the steel
VRAs have.!

Views on continuation of the VRAs

One U.S. automaker noted that its partner-
ship with U.S. steel suppliers, in terms of
production scheduling, quality control, and deliv-
ery, had become more efficient since the
establishment of the steel VRA program. It there-
fore supports continuation of the program.
Another U.S. auto manufacturer indicated that it
holds a neutral position regarding the suspension
or extension of the VRA program.

Construction: Fabricated
Structural Steel
The construction industry purchases numer-

ous types of steel products all of which it then
uses in a variety of applications, including load-

! USITC staff discussion with industry representatives on
Mar. 8, 1989.



bearing, reinforcing, sheathing, and ventilation
functions, as well as for a wide array of hardware
items. Of an estimated 10 to 15 million tons of
steel consumed annually by the industry, approxi-
mately 6 million tons are used in structural steel
applications, the largest single steel-consuming
group within the industry. The following analysis
focuses on the fabricated structural steel (FSS)
segment of the construction industry and its expe-
rience during the period of the VRAs. This
industry is unique among the seven studied in
depth in the investigation in that it is not only a
buyer but is also a seller of goods subject to the
VRAs. _

Structure of the Domestic Industry

The fabricated structural steel industry trans-
forms steel mill products, primarily structural
shapes and plates, into component parts of the

load-bearing - structures. of buildings and bridges.-

Virtually all production is tailored for specific jobs
or contracts and the work, therefore, is custom in
nature.

The industry operates in regional markets,
with firms usually serving a 200 to 300 mile ra-
dius. Larger firms may serve more expansive
markets, but there are no firms with facilities lo-
cated throughout the country. Because of the
small marketing areas, the industry is geographi-
cally dispersed and comprises slightly over 1,000

firms.? The vast majority of these firms are either.

family-owned or closely held companies; no single
producer is believed to account for more than 2
percent of production. :

Employment in the industry has declined
10-15 percent since 1985, continuing a trend es-
tablished in the late 1970’s. Productivity has
shown a concurrent increase, rising 11 percent in
real terms from $97,000 of sales per employee in
1983 to $108,000 of sales per employee in 1987.2

-Steel represents a significant portion of the
costs of the FSS industry. Most contracts for FSS
include erection of the steel on the jobsite, with
steel representing 50-60 percent of total erected
costs.® If erection services are not included, steel
costs can represent upwards of 80 percent of pro-
duction costs.

Conditions in the Industry

Profitability in the industry since 1983 has
been relatively low. As depicted in the tabulation

' Estimate of the American Institute of Steel Construc-
tion (AISC). U.S. Department of Commerce data for
SIC 3441, an industry classification that is slightly
broader than the fabricated structural steel industry,
indicates approximately 1,400 firms.

2 AISC annual report, 1987. Current dollar figures for
1987 were deflated to 1983 dollars using the Bureau of
Labor Statistics’ Producer Price Index (3441-P) for SIC
3441, Fabricated Structural Metal.

3 Interviews with industry officials.
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below, net income after taxes for companies re-
porting to the industry’s trade association (the
American Institute of Steel Construction (AISC))
rose from a low of 0.02 percent of total sales in
1983 to 2.08 percent in 1987. This compares with
a recent peak in net income of 4.36 percent in
1974.

Year Net income
1983 .. ... it 0.02
1984 ... ... it it 09
1985 ... .. i e, 1.83
1986 ... ...ttt et e 1.62
1987 ..t i it 2.08

' AISC annual report, 1987.

Discussions with industry officials indicate that
1988 profitability for the industry will again aver-
age about 2 percent. , -

Estimated industry shipments increased stead-
ily since 1983, rising by 26 percent from
4,350,000 tons in 1983 to 5,500,000 tons in 1988
(table 3-4).

However, bookings* for 1989 are expected
either to be unchanged over their 1988 level or to
decrease somewhat because of cutbacks in office
building construction, the largest end-use cate-

- gory for FSS.

Financial performance during 1985-88 has
been affected to some extent by geographic loca-
tion. On the east coast, competition from low-cost
Canadian ' fabricators apparently has narrowed
profit margins, as well as decreased the volume of
work available to domestic fabricators. On the
west coast, competition from VRA nations, such
as Japan and Korea, and from non-VRA nations,
such as Singapore, Taiwan, and Thailand, has re-
portedly had a similar effect. In the Midwest and
South, import competition is perceived as contrib-
uting less to plant closures than do certain other
factors, such as decreased demand, unsuccessful
business strategies, or asset liquidation by private
firms. In addition, factors cited as affecting per-
formance in various regions include increasing
insurance costs and an inability to invest in plant
modernization.

Some restructuring of production facilities has
taken place, as smaller firms have exited the busi-
ness or merged with other firms. Discussions with
industry officials indicate that firms are exiting the
industry primarily because of poor financial per-
formance. In terms of operating rates, capacity
utilization in the industry is estimated to have
been between 60 and 70 percent between 1984
and 1987.

4 Shipments typically lag bookings by 3 to 6 months,
although in some cases this lag can extend a year or
more.



Table 3-4

Fabricated Structural Steel: U.S. producers’ shipments, exports of domestic merchandise, imports for

consumption, and apparent consumption, 1980-88

{Quantity In thousands of short tons; value in thousands of dollars)

Ratio (percent) of—

Apparent Imports to Exports to
Year Shipments’ Imports Exports consumption® consumption® shipments
Quantity
1980 ......... 5,580 164 48 5,696 2.9 0.9
1981 ......... §,220 153 45 5,328 2.9 .9
1982 ......... 4,740 129 28 4,841 2.7 .6
1983 ......... 4,350 189 16 4,523 4.2 4
1984 ......... 4,660 272 20 4,912 5.5 4
1985 ......... 5,070 318 13 5,375 §.9 .3
1986 ......... 5,260 313 12 5,661 5.6 2
1987 ......... 5,480 267 14 5,733 4.7 .3
1988 ......... 5,500 229 17 5,712 4.0 .3
Value
1980 ......... 5,790,000 157,966 73,906 5,874,060 2.7 1.3
1981 ......... 5,760,000 158,777 71,152 5,847,625 2.7 1.2
1982 ......... 4,840,000 120,899 47,751 4,913,148 2.5 1.0
L1983 ......... 3,200,000 129,059 29,503 3,299,556 3.9 .9
1984 ......... 3,350,000 183,147 37,508 3,495,642 5.2 1.1
1985 ......... 3,850,000 245,776 18,815 4,076,961 6.0 5
1986 ......... 4,520,000 277,913 15,825 4,782,088 5.8 4
1987 ......... 4,810,000 238,733 20,690 5,028,043 4.7 4
1988 ......... 5,264,000 214,415 33,429 5,444,986 3.9 4

' Estimated by the staff of the USITC.

Source: Complled from official statistics of the U.S. Department of Commerce, except as noted.

Trade patterns

Because imports of both the raw materials and
the end product are restricted by the VRA pro-
gram, the program has direct, as well as indirect,
effects on end-use markets. Imports of fabricated
structural steel increased during the early years of
the VRA program, rising by 17 percent from
1984 to 1985. Some of these imports were from
VRA countries and consisted of structural mill
steel fabricated in non-VRA countries prior to
shipment to U.S. markets.! Customs rulings on
FSS, however, have reduced most of this type of
trade through determinations that the structural
steel dges not undergo a substantial transforma-
tion in such a case and that the VRA country is
still the country of origin.

Fabricated structural steel imports have de-

clined in the last 2 years of the program, falling

by almost 28 percent, from 318,000 tons in 1985
to 229,000 tons in 1988 (table 3-5). During this
time, domestic fabricators have had increasing
success competing in the domestic market against
imports. This increasing competitiveness of do-
mestic fabricators is believed, primarily, to be
caused by geographical demand shifts and the de-
preciation of the dollar since 1985.

Exports decreased by 41 percent between
1984 and 1986 and then increased by 40 percent
by 1988. Exports had been on a decreasing trend
prior to the implementation of VRAs, falling by

' Such imports primarily entered the Western U.S.
market. (See Conditions of Competition in the Western
U.S. Steel Markets, USITC Publication 2165.)

66 percent between 1980 and 1983 (table 3-6).
The recent increase can be largely attributed to
increasing construction activity in certain foreign
markets and the increased use of steel designs for
foreign buildings.

Effects of the VRAs

The VRAs do not seem to have materially af-
fected the FSS industry.2 Pricing and availability
of steel inputs were not cited by industry officials
as major problems, although tightness in the plate
market in 1987 affected leadtimes to some fabri-
cators. Most companies in eastern and
midwestern markets express a preference for do-
mestic steel. On the west coast imported steel,
especially Japanese, was often cited as the pre-
ferred material.3

However, VRAs are believed to have bene-
fited the industry because of their effect on the
supply of imported FSS products, especially in
the west coast market.4 In other markets, such as
the Northeast, VRAs do not appear to have had
much of an impact on foreign competition. In the
Northeast, competition from non-VRA countries,
especially Canada, has been a significant problem
both before and during the VRA program.

2 Although quotas for plate were binding from most
sources in 1987, quotas for structural shapes have not
been a restraining factor throughout the program.

2 Interviews with industry officials.

4 Fabricated structural steel is covered under the VRAs
within the structural shapes category.
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Table 3-5
Fabricated structural steel:

U.S. imports, by principal sources, 1980-88

Source 1980 1981 1982 1983 1964 1985 1986 1987 1988 |
Quantity (short tons)
Canada ......... 62,593 78,943 52,279 77.414 76,276 126,610 158,350 117,390 85,107
Korea ........... 2,242 4,729 4,196 26,051 63,458 56,039 29,167 60,057 71,996
Japan ........... 64,763 49,495 58,830 64,949 101,812 86,882 59,707 46,440 35,157
New Zealand ..... 16 89 56 114 214 2,275 8,069 9,076 8,242
Sweden ......... 1,019 373 128 178 1,484 498 1,491 2,234 3,795
Brazil ........... 40 0 0 33 2,425 5,953 2,890 1,497 3,618
Mexico .......... 1,367 428 680 3,474 6,534 2,798 1,358 1,543 3,376
Talwan .......... 653 2,903 282 277 948 4,152 19,851 8,036 3,323
United Kingdom ... 2,079 4,142 3,160 1,634 2,940 10,503 3,807 3,296 3,269
Allother ......... 29,667 11,719 9,708 15,184 16,219 22,044 27,843 17,113 11,426
Total ........ 164,438 152,821 129,319 189,308 272,310 317,756 312,531 266,684 229,308
Value (1,000 dollars)
Canada ......... 60,753 106,608 60,352 70,186 76,960 117,933 158,056 125,748 99,347
Korea ........... 958 3,850 5,850 13,612 33,201 34,867 22,290 39,919 50,050
apan ........... 62,321 29,315 32,698 23,347 39,416 42,673 31,873 19,778 18,628
New Zealand ..... 15 64 39 92 197 2,722 8,771 9,040 8,814
Sweden ......... 2,305 981 321 382 4,202 1,149 3,296 7,476 5,264
Brazil ........... 16 0 0 14 1,076 9,285 1,470 1,381 3,899
Mexico .......... 1,358 762 522 2,059 2,997 1,409 1,165 1,092 2,389
Talwan .......... 350 1,138 707 228 649 3,231 16,189 6,947 3,820
United Kingdom ... 2,814 4,466 4,362 2,826 3,055 6,576 4,356 3,657 4177
Allother ......... 27,076 11,594 16,047 16,411 21,394 25,930 30,447 23,696 18,028
Total ........ 157,966 158,777 120,899 129,059 183,147 245,776 277,913 238,733 214,415
Source: Complled from official statistics of the U.S. Department of Commerce.
Table 3-6 '
Fabricated Structural Steel: U.S. exports, by principal markets, 1980-88
Market 1980 1981 1982 1983 1984 1985 1986 1987 1988
) Quantity (short tons)
Mexico ........... 8,318 10,760 3,116 786 360 1,651 1,723 716 3,349 .
Canada .......... 3,651 3,953 1,981 2,311 2,090 2,205 1,806 2,281 3,152
Bahamas ......... 1,214 2,692 2,023 2,074 2,903 2,689 3,766 3,123 1,852
Philippines ........ 1,781 4,678 1,962 800 410 2 36 108 1,534
United Kingdom . 671 5§25 329 152 329 143 126 728 1,004
Japan ............ 308 140 46 189 154 49 403 959 583
Talwan ........... 857 860 769 59 82 12 36 29 579
Iceland ........... M (') - (') 106 24 77 20 193 437
Dominican
Republic ........ 767 600 134 240 229 64 530 248 357
Saudi Arabla ...... 6,218 4,749 2,950 2,132 1,425 405 275 53 336 .
All other ...... 29,133 16,477 13,310 7,581 12,198 5,520 3,150 5,124 3,342 .
Total ....... 48,218 45,434 27,531 16,430 20,204 12,817 11,873 13,562 16,625
Value (1,000 dollars)
Mexico ........... 5,914 11,334 1,813 482 1,366 1,233 1,742 878 4,405
Canada .......... 6,502 6,352 3,894 3,818 3,405 3,819 3,514 5,041 8,577
Bahamas ......... 567 1,873 2,040 988 1,700 1,771 1,869 2,246 1,270
Philippines ........ . 2,240 8,494 5,611 1,932 680 21 24 467 1,912
United Kingdom . “ 1,811 1,604 855 329 588 627 508 2,161 3,038
Japan ............ 540 335 257 283 469 215 836 804 909
Taiwan ........... 2,234 1,327 1,237 203 59 56 81 81 1,475
iceland ........... 2 1 7 293 27 149 31 364 338
Dominican
Republic ........ 996 563 104 230 160 55 265 229 358
Saudl Arabla ...... 11,066 8,181 6 510 5,117 5,314 1413 469 291 736
All other ...... 38,434 31,088 25,423 15,828 23,747 8,456 6,485 8,128 10,411
Total ....... 73,906 71,152 47,751 29,503 37,505 18,815 15,825 20,690 33,429

' Less than 1,000 pounds.

Source: Compiled from official statistics of the U.S. Department of Commerce, except as noted.
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Prices.—Although prices for both structurals
and plate rose in 1987 and 1988, most fabricators
are not sure of the extent to which these increases
can be attributed to the VRA program. These
fabricators note that prices fell during 1984-86,
and that it was not until early to mid-1987 that
plate prices (current dollars) rose to the same lev-
els prevailing in late 1984. For structurals, prices
in .mid- to late 1987 began to exceed late 1984
prices for the first time. Since mid-1987, prices
have continued to strengthen, and in late 1988
were between S5 and 36 percent higher (current
dollars) than in late 1984. Structurals prices are
expected to fall in the near future, as new domes-
tic capacity for the popular wide-flange beams has
recently come on line and additional capacity ex-
pansions are planned.

Most domestic fabricators contacted attrib-
uted the price increases after 1986 to increased
worldwide demand and the depreciation of the
dollar.? Pricing information submitted by some
west coast fabricators shows costs for domestic
steel beams averaging between 8 and 19 percent
higher than costs for foreign beams between 1984
and 1988, representing a difference not deemed
unusual in the industry because foreign steel gen-
erally sells at a discount.® This pricing gap closed
considerably with the deregulation of railroad
freight rates, and domestic steel has been more
competitive on a price basis in recent years.

Procurement.—Availability of plate and struc-
turals does not appear to have been a major
problem for the industry, although there appar-
ently were some instances in 1987 and 1988 when
fabricators found it difficult to acquire specific
products, especially plate. In these instances,
lead-times for delivery were extended by suppli-
ers, generally by several weeks. No cases of lost
sales due to lack of mill product availability were
revealed during contact with industry officials or
as a result of post-hearing briefs.

There were, however, several short supply re-
quests filed for plate products and structural
shapes and sections, including FSS. The eight re-
quests made for plate were filed primarily by
pipemakers and equipment manufacturers. In
four cases, the requests were granted, totaling
45,500 tons. There have also been six requests
for products falling in the structural shapes cate-
gory, two of which were for FSS. The requests for
shapes typically have been for special shapes that

' World Steel Intelligence, “Steel Pricetrak #26,” World
Steel Dynamics, Paine Webber, Sept. 29, 1988.

2 See also, Cantor, David J., “Steel Prices and Import
llkggtsraints," Congressional Research Service, Mar. 1§,

3 A variety of nonprice factors considered in the pur-
chase decision, such as delivery leadtimes, tend to
dictate lower prices for imports in order for them to
compete with domestic steel.

are not rolled by domestic producers. In three of
the four cases Commerce granted the requests.4

Substitution of materials.—Steel price levels
are a primary concern of the fabricators, since
the cost of steel represents a large proportion of
final product cost in the FSS industry and it is
difficult for the industry to absorb increases .in
mill steel costs. This is particularly important in
markets where steel competes with reinforced
concrete. Industry officials indicate that competi-
tion from reinforced concrete is very keen now,
due partially to pricing and partially to technologi-
cal advances that are expanding the ability and
versatility of reinforced concrete as a structural
material.

Competitiveness.—Because of their effect on
the FSS industry’s end product, the VRAs have
improved the competitiveness of fabricators in
certain regions. In the west coast and the north-
east, however, domestic firms have been
significantly outbid on a number of jobs by for-
eign fabricators.5 While the effect of VRAs on
steel prices may have been a factor in the pricing
differential, other factors giving advantages to for-
eign fabricators include lower labor rates, U.S.
insurance and regulatory costs, exchange rates,
and export rebates offered by foreign mills to for-
eign fabricators.® Virtually all industry officials
interviewed indicated that domestic prices for mill
products have not, in their opinion, had a signifi-
cant impact on their competitiveness, either in
domestic or foreign markets.”

Views on continuation of the VRAs

Most firms in the industry appear to be in fa-
vor of extending the VRA program, expressing
the view that a healthy domestic steel industry is
important to their operations. Others, however,
believe that the current program has achieved its
goal of allowing the domestic steel industry to ad-
just and modernize. The latter group favors use of
existing unfair trade laws as a preferable alterna-
tive to an extension of the program.

4 The grants totaled 13,550 tons, of which 13,000 tons
was a single request for rolled, heavy-equipment track
shoes not produced in the United States. e two
requests for FSS involved antique City of London tele-
phone booths and modular bridge sections. In the bridge
sections case, filed by the EC, the U.S. Department of
Commerce found that the product was not in short supply
in the United States.

8 On Jan. 11, 1988, the American Institute of Steel
Construction, Inc. petitioned the U.S. International
Trade Commission and the U.S. Department of Com-
merce for import relief, claiming that certain fabricated
structural steel from Canada was being sold in the United
States at less than fair value. On Feb. 22, 1988, the
Commission determined, with Commissioner Eckes
dissenting, that there was no reasonable indication that

- the domestic industry was materially injured or threat-

ened with material injury or that the establishment of an
industry in the United States was materially retarded by
reason of imports from Canada of the subject goods
alleged to be sold at less than fair value (Inv. No.
731-TA-387).

¢ Based on interviews with industry officials.

7 Eighteen fabricators and the AISC were contacted.
Submissions were received from, or interviews conducted
with, 10 fabricators of various sizes and geographic
locations.



Many fabricators, especially those located in
the Northeast, would like to see Canada included
in an extended VRA program, with a view toward
inclusion of imports of Canadian fabricated steel.
Others urge that quotas should be relaxed for mill
steel, such as plate or structural shapes, or that
more flexibility should be built into the program.
These fabricators blamed recent tight supplies for
price increases in the domestic market.

A few of the officials contacted thought that a
multinational agreement on steel trade that would
remove the influence of governmental subsidiza-
tion would be preferable to the type of
quantitative restrictions imposed by VRAs. The
firms would generally prefer having no restriction

. on the source of their raw materials, even though
many expressed a preference for purchasing do-
mestically produced material. -

Agricultural Equipment

Structure of the domestic industry

The agricultural equipment analyzed in this
study include wheel tractors, combines and other
harvesting machines, tillers, cultivators, plows,
turf equipment, animal feeders, driers, and fertil-
izer spreaders. These products are included in
SIC product category 3523.

Until recently, there were six U.S. producers
of farm equipment. These firms supplied over 60
percent of total U.S. production and numerous
mid-sized and private specialty producers (known
as “shortliners”) accounted for the other 40 per-
cent. However, recent -consolidations of
manufacturing facilities and liquidation of capital
stocks have reduced the number of major pro-
ducers to four: Deere & Co., Case IH (a
Tenneco Inc. subsidiary), Massey-Ferguson Inc.
(held by Canadian-based Varity Corp.) and Ford
New Holland Inc.' Although these companies
are headquartered in the Midwest and Eastern
United ‘States, the majority of their production
capacity is located overseas and carries U.S.
brand names. Until recently, for example, onl
farm tractors of more than 100 horsepower (hpg
were produced in the United States, and only two
main manufacturers are involved in their produc-
tion.2 :

The mergers and acquisitions that have oc-
-curred in the industry have reduced production
capacity by 27 percent and lowered employment
by half since 1981.3 During 1985-88, total em-
ployment declined by 14 percent, from 67,000 to
57,300. '

The primary steel products used to manufac-
ture agricultural machinery are wire rods, plates,

' Standard & Poor’'s Industry Surveys, July 7, 1988.

2 White-New Idea recently began producing and plans to
market 40-60 hp tractors in the United States. It is the
first smaller model to be U.S. built in a decade.

3 Business Week, “The Quotas That Saved Steel Are -
Backfiring On Buyers,” Sept. 26, 1988.
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.hot- and cold-rolled sheets, hot-rolled bars, me-

chanical tubing, and some galvanized sheet steel.
In 1987, the industry purchased 210,271 tons of
steel directly from U.S. producers, only half the
amount purchased by the industry in 1978, re-
flecting the effects of consolidation within the
industry and reduced domestic demand for agri-
cultural equipment.4

Large U.S. producers indicate that raw steel
accounts for approximately 60 percent of material
costs, but averages about 15 to 20 percent of pro-
duction costs.5

Conditions in the industry

Relatively high interest rates, declining com-
modity prices, and poor farming conditions
affected agriculture sales during
1983-88 and thus decreased U.S. demand for
farm equipment. The farm equipment industry
has operated at a loss virtually every year since
1983, thus requiring large capital investments
from some parent companies to keep operations
viable. For example, Tenneco, Inc. reportedly
‘subsidized its Case IH operations by $154 million
in 1987 and by $43 million in 1988.6

Industrywide difficulties in the 1980s also
have caused the largest U.S. producers of farm

" machinery to restructure and U.S. multinationals

to transfer their production capacity to Europe.
By concentrating production in the larger Euro-
pean farm machinery market, U.S. firms wanted
to lower production costs and at the same time
increasing their share of the European market.
U.S. multinationals accounted for 40 percent of
total EC output by 1988, although for some of the
material supplies used, over 80 percent came
from North America.

The positive effect of the relatively low value
of the dollar on U.S. exports, and improved de-
mand for replacement equipment in the U.S.
market contributed to a partial recovery of the
industry in early 1988. The recovery was limited,
however, because the severe drought that year
made it difficult for dealers to sell existing inven-
tory, and dealers placed fewer orders. As a result,
net industry shipments of farm machinery in-
creased by only 2 percent in 1988 over 1987
levels and were 25 to 30 percent below
1983-1984 levels, respectively. (table 3-7)7

Net profits as a percent of sales have declined
steadily in the 1980s, but have recovered some-
what in 1987, as shown in the following
tabulation:®

4 Shipments of Steel Products by Market Classifications,
American Iron and Steel Institute, 1987. Purchases
from distributors and foreign suppliers are not included.
z 9lé.igslTC staff interview with industry sources, February
® Farm Equipment, “The Future of Case IH Still
Questionable,” February 1989.

7 U.S. Department of Commerce, U.S. Industrial
Outlook, 1987.

® Estimated data from Value Line, March 1989.



Table 3-7

Agricultural machinery: U.S. producers’ shipments, exports of domestic merchandise, Imports for con-

sumption, and apparent consumption, 1980-88

Ratlo of—

Apparent Imports to Export to

Year Shipments Exports Imports consumption consumption shipments
Million dollars Percent

1980 ........ 11,853 1,897 1.740 11,696 15 16
1981 ........ 13,038 2,205 1,529 12,362 12 17
1982 ......... 10,370 1,770 1,164 9,764 12 17
1983 ........ 8,543 1,452 1,325 8,416 16 17
1984 ........ 9,220 1,596 1,663 9,287 18 17
1985 ........ 7,470 1,303 1,528 7.692 20 17
1986 ........ 6,131 1,029 1,600 6,702 24 17
1987 ........ 6,315 1,075 1,781 7,021 25 17
1988 ........ 6,440 1,259 2,192 7,373 30 20

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

Item 1984 1985 1986 1987
’ Million dollars=—————
Net profit or (loss) ... 110 10 (425) (155)
Net profit or (loss). .
as a percent of
sales ............. 1.5 5 (-) (-)

- Recent sales gains may be somewhat mislead-
ing because of an aggressive discounting program
that was initiated by Case IH to clear out old
model tractor inventory in order to introduce a
new line of U.S.-built tractors. Nevertheless,
1987-88 marked the first back-to-back sales in-
creases since 1978.1

The outlook for 1989 appears somewhat bet-
ter as farmers recuperate from the effects of the
severe drought of 1988 with the help of extensive
U.S. Government assistance and high crop prices.
Retail sales of farm machinery were strong in
early 1988, before the drought, and industry ana-
lysts expect farmers to resume updating their
equipment in 1989. Analysts point to the fact that
30 million acres of land that lay idle during the
drought will be put into production next year. It
seems likely that this increased land use will gen-
erate increased sales of machinery for dealers.

~ Trade Patterns

.. In 1988, imports of farm machinery totaled
$2.2 billion (table 3-8) and, reflecting the largely
offshore production base of U.S. producers, ac-
counted for nearly 85 percent of U.S. tractor
‘'sales. Tractors, many of which carry U.S. brand
names, were the most significant import category.
Despite a 17-percent increase in exports during
1987-88 (table 3-9), there are few markets
abroad for the type of equipment produced in the
United States, and U.S. imports have consistently
exceeded exports. A significant share of U.S. ex-

! U.S. Department of Commerce, U.S. Industrial
Outlook, 1987.

ports, especially those to Western Europe, were
parts destined for U.S. subsidiaries that have es-
tablished foreign facilities. Industry analysts do
not expect a significant improvement in the farm
machinery trade balance in the near future, as
imports are expected to increase to at least $2.3
billion in 1989 and exports, by less than 1 per-
cent.

Effects of the VRAs

U.S. producers of farm machinery indicate

" that they have experienced few direct ill effects in

their industry from the VRA program. Despite
soft demand for agricultural equipment, this sec-
tor contributes a relatively large volume of
business to domestic steel mills. Industry sources
indicate that during 1984-88 consistent domestic
sourcing has been accompanied by price dis-
counts and, for the most part, adequate supply
lines in the face of a tight steel market and rising
steel costs.2 :

Supply and Quality.—Despite spot shortages
for certain steel products during the period of the
VRAs, many farm machinery producers chose
not to apply to the U.S. Department of Com-
merce under the short supply request provisions,
due to time constraints and to the perceived unre-
liability of the process. As an alternative,
domestic producers have reportedly made “on
spot” purchases of steel at premium prices from
service centers. This occurred primarily when
they were faced with lengthened leadtimes be-
cause the larger mills began allocating production
to major consumers.3

The companies in the industry reportedly pre-
fer not to buy steel from foreign sources because
of quality concerns and even longer shipment
lead-times, coupled with the possibility of damage
to their beneficial relationship with domestic

mills. Such practice occasionally has produced

39%!9$ITC staff interview with industry sources, March
1 .
3 Ibid.
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Table 3-8

Agricuitural machinery: U.S. imports, by principal sources, 1980-88
(In milllons of dollars)

Source 1980 1981 1982 1983 1984 1985 1986 1987 1988
Canada .......... 805 692 475 431 5§25 390 345 - 474 509
apan ............ 183 192 173 197 294 345 385 368 396
United Kingdom .... 215 154 91 160 204 192 226 250 370
W. Germany ...... 233 197 169 249 225 222 253 238 292
taly .............. 89 99 96 98 152 123 117 127 163
France ........... 62 42 31 42 72 69 68 74 130
Belglum .......... 68 51 26 24 28 29 43 46 64
Netherlands . ...... 15 14 15 34 49 39 40 41 45
Mexico ........... 9 10 13 23 16 14 13 21 48
All other ........ 72 78 75 66 99 101 110 141 185
Total ......... 1,740 1,529 1,164 1,325 1,663 1,525 1,600 1,781 2,192
Note.—Because of rounding, figures may not add to the totals shown.
Source: Complled from officlal statistics of the U.S. Department of Commerce.
Table 3-9
Agricultural machinery: U.S. exports, by principal markets, 1980-88
(In millions of doliars)

. Market 1980 1981 1982 1983 1984 1985 1986 1987 1988
Canada .......... 923 1,184 845 681 695 5§91 520 491 409
Saudl Arabla ...... 22 47 - 139 300 253 93 70 113 127
France ........... 50 51 71 52 44 24 37 58 106
Venezuela ........ 42 49 43 11 .16 34 46 46 45
Mexico ........... 271 222 97 17 64 163 48 42 79
Australia .......... 148 165 190 74 17 124 28 28 87
W. Germany ...... 18 18 22 30 21 18 18 27 35
United .

Kingdom ........ 23 34 32 23 22 18 24 26 43
Spain ............ 1 9 7 § 7 6 18 18 21
Allother ...... 390 426 324 259 297 232 220 227 307
Total ....... 1,897 2,205 1,770 1,452 1,596 1,303 1,029 1,075 1,259

Note.—Because of rounding, figures may not add to the totals shown.
Source: Complled from officlal statistics of the U.S. Department of Cornmerce.

some operational difficulties, however. In order
to continue operating, some farm machinery pro-
ducers have reportedly had to use lower grade
substitute materials (such as secondary metal or
nonsteel products), thus increasing the likelihood
of mechanical failure and adding to the material
cost of production. However, most U.S. compa-
nies have not relied on substitution materials to
any great extent. ’

Prices.—Although there has been a significant
increase in the cost of steel in recent years, which
has resulted in lower profit margins, industry
sources indicate that 1987-88 steel prices for
large industry purchasers were below list price.!
At the same time, a weaker dollar has made for-
eign sources less desirable. Industry spokesmen
note that companies are willing to absorb some-
what higher steel prices in order to guarantee
reliable supply and high quality of steel products.
Industry representatives were uncertain as to the
effect of the VRAs on steel prices during those
years.

' During the early 1980s, however, mills reportedly sold
steel at substantial discounts on a frequent basis.

Competitiveness.—Industry spokesmen indi-
cate that the main reason producers have raised
prices recently is to cover higher costs, such as
increased costs for tires for farm equipment. For
exports, higher per unit prices may be attributable-
in part to the cost of meeting foreign local stan-
dards regulations.

Domestic producers of farm machinery have
chosen to continue to fill their steel requirements
domestically and have reportedly received prefer-
ential prices from U.S. mills. VRAs, therefore, do
not appear to have had a major effect on the
competitiveness of domestic farm machinery
products. In addition, other factors, such as the
low dollar have helped to keep some import
prices high relative to domestic farm equipment.

Views on continuation of the VRAs

For the most part, farm machinery makers
would like to see some modification of any con-
tinued protection for U.S. steel. One suggestion
was to limit the extension of the VRAs to 3 years.
A second option suggested by farm machinery
manufacturers, aside from the VRAs, would be to



increase the use of joint ventures between U.S.
and foreign steel producers.

Industry spokesmen indicate that the VRAs
have had little effect on the farm machinery in-
dustry. However, if, in the future, U.S. steel
prices continue to rise substantially, agricultural
equipment manufacturers indicate that it is their
intention to oppose the extension of restrictions
on foreign steel sources.

Construction Machinery and Equipment

Structure of the domestic industry

Construction machinery is manufactured in
the United States by establishments primarily en-
gaged in the manufacture of heavy machinery and
equipment used by the construction industry, in-
cluding such equipment as bulldozers, power
shovels, and hydraulic excavators. The U.S. con-
struction machinery industry is composed of more
than 900 producers concentrated in the Central
and North Central states of Illinois, Michigan,
Ohio, and Wisconsin. The major producers are
Caterpillar Tractor Company, Clark Equipment
Company, Dresser Industries, Inc., Gehl, Inc.,
J.I. Case, Inc., and John Deere and Company.
Three of the largest producers are multinationals,
producing a wide product line and accounting for
approximately 53 percent of domestic sales/pro-
duction.! Many small- and medium-size com-
panies concentrate on producing a number of
variations of basic machines for particular seg-
ments of the industry. Employment in the U.S.
construction machinery industry was estimated at
88,900 in 1988, down from 95,000 in 1984. This
decline resulted largely from major structural
changes that have taken place in the U.S. indus-
try over the past decade, including mergers and
acquisitions, plant closings, joint venture agree-
ments with foreign manufacturers, and shifts to
offshore production.

The U.S. construction machinery industry is
estimated to have consumed over 341,000 tons of
-steel in 1988, primarily utilizing plate, bar, hot-
and cold-rolled sheet, tubing, and structural
shapes. Discussions with U.S. industry officials in-
dicate that purchases of steel account for about
12 to 24 percent of production costs.

Conditions in the industry

In general, the U.S. construction machinery
industry was relatively prosperous during
1984-88. Increased domestic construction activ-
ity during the period and the low value of the
U.S. dollar relative to the Japanese yen and West
German mark were significant factors affecting
domestic sales, exports, and net operating profits
in the U.S. construction machinery industry. U.S.
shipments increased by 25 percent, to $14.5 bil-

¥ Estimated by staff of the U.S. International Trade
Commission.

lion during 1984-88 (table 3-10). As a result of
this upswing in production and higher prices, U.S.
producers increased net operating profits during
1984-88 by 15 to 20 percent.2

The U.S. construction 'machinery industry
had an operating rate of about 70 percent during
1984-88 as a result of a decade of restructuring
activities. The streamlining of the U.S. industry
included the adoption of such measures as “just
in time” (JIT) inventory practices, downsizing of
plant operations, augmented product lines, and
refinement of effective worldwide distribution and
service capabilities emphasizing product quality.

Other industry changes during 1984-88 fo-
cused on increased globalization of the industry
as high U.S. labor and material costs encouraged
many U.S. companies to establish or expand for-
eign production through subsidiaries, joint
ventures, or licensing.

Trade patterns

Although the U.S. market grew relatively
slowly during 1984-88, U.S. imports of construc-
tion machinery increased by 162 percent during
1984-88, to $3.0 billion (table 3-11), in part be-
cause large U.S. producers imported different
models and sizes of machines from their foreign
subsidiaries and joint venture operations in order
to round out product lines. U.S. imports of con-
struction machinery were estimated to be 21
percent of total U.S. consumption in 1988, repre-
senting an increase of 91 percent over 1984.
The rise in U.S. exports during 1984-88 (up 20
percent, to $3.2 billion) is largely attributable to.
shifts in exchange rates and increased construc-
tion activity in Canada and certain Latin
American markets. These two markets accounted
for 33 percent of all exports during those years
(table 3-12).

Effects of the VRAs

Supply and quality.—Domestic manufacturers
indicated that they have historically had difficulty
in obtaining timely, high-quality domestic steel
products, and that this has continued while the
VRAs have been in force. To maintain smooth
production schedules, the U.S. producers source
a minimum of 80 percent of their steel from a
variety of domestic sources, including mills, ware-
houses, and service centers.

For certain types of imported steel products,
such as plate, VRA quotas were binding in 1987
from most sources; other VRA categories were
not completely filled during this period. U.S. pro-
ducers of construction machinery generally.
believe that the VRASs have caused both tight sup-
ply and price increases of imported specialty and
structural steel products.?

2 [Interview with officials of the Construction Industry
Manufacturers Association.
3 Interviews with industry officials, February 1989.
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Table 3-10

Construction machinery and equipment industry: U.S. producers’ shipments, imports for consumption,
exports of domestic merchandise, and apparent consumption, 1980-88

(In millions of dollars)

Ratlo (percent) of—

Apparent Imports to Exports to
Year Shipments! Imports Exports consumption® consumption? shipments?
1980 ........ 15,994 ) 36 5,7421 10,988 7 36
1981 ........ 16,930 887 6,316 11,501 8 37
1982 ........ 11,735 778 3,968 8, 1545 9 M4
1083 ........ 10,305 641 2,393 8,553 7 23
1984 ........ 11,550 1,125 2,675 10,000 11 23
1985 ........ 12,799 1,958 2,732 12.025 16 21
1986 ........ 12,987 - 2,281 2,412 12,856 18 19
1987 ........ 13,766 2,400 2,350 13,816 17 17
1988 ........ 14,450 2,950 3,200 14,200 21 22

! Estimated by.the staff of the U.S. International Trade Commission.
Source: Compiled from official statistics of the U.S. Department of Commerce, except as noted.

Table 3-11
Construction machinery and equipment industry: U.S. lmports for consumptlon by principal sources,

{(In millions of dollars)

Source 1980 1981 1982 1983 | 1984 1985 1966 1987 1988

Japan ............ 76 82 143 184 . 467 727 789 868 900
France ........... 18 18 22 26 Al 108 200 261 - 268

United
Kingdom ........ 34 46 51 58 83 140 251 257 262
West Germany .... 66 68 79 . 87 122 200 288 247 - 253
Canada ..... 102 118 110 119 178 . 196 213 224 249
italy ....... o 14 17 23 25 62 67 T 92 87 111
Beigium .. 28 26 35 40 78 135 124 66 110
Brazil 6 8 8 10 29 42 36 59 61
Sweden 4 7 8. 8 12 29 52 48 59
Mexico - 6 10 7 8 12 15, 15 30 54
All other 382 486 292 76 ) 11 299 221 253 623
Total ....... 736 887 778 641 1,125 1,958 2,281 2,400 2,950

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

Table 3-12

Construction machinery and equipment industry: U.S. exports of domestic merchandise, by principal
markets, 1980-88

(In milllons of dollars)

Market 1980 1981 1982 1983 1984 1985 1986 1987 1988
Canada .......... 683 748 480 561 358 413 404 496 633
t]lelrt'eéuela ........ 244 266 147 171 153 119 123 100 245

nite
Kingdom 300 128 156 268 147 134 114 178
Australia.......... 198 85 108 143 139 118 86 93
Mexico .... .. 78 92 102 108 129 11§ 84 99
Colombia . 106 103 99 . 86 89 88 79 98
France .... 223 86 97 81 69 79 63 84
Belgium .. 231 92 94 120 11 83 61 116
Singapore . . - 279 129 91 122 124 112 95 130
Brazil ...... .. 302 109 a5 88 81 92 75 132
Aliother .......... ' 3,585 2,517 829 1,148 1,311 1,064 1,103 1,392
Total 6,316 3,968 2,393 - 2,675 2,732 . 2,412 2,350 3,200

Source: Compiled from officlal statistics of the U.S. Department of Commerce.
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Import restraints did completely restrict com-
pany-specific supplies from one foreign source,
forcing that company to seek out other suppliers
in 1987 and to file four short-supply requests.!
During this time, the company reportedly experi-
enced production delays and increased overtime.

Prices.—Prices for steel inputs increased dur-
ing the period of the VRAs. Domestic equipment
producers attribute increased steel prices primar-
ily to overall pricing strategies of the U.S. steel
industry. They believe the U.S. steel companies
have a great deal of pricing discretion in the U.S.
market.2 For this reason, U.S. producers are re-
luctant to single out the VRAs as an important
cause of increased domestic steel prices.

Construction equipment producers also com- *

mented that economic factors, such as increased
world demand for steel, coupled with the restruc-
turing of the international steel industry, have
been major factors determining the price and sup-
ply of raw steel during the period of the VRAs. In
addition, the decline in the value of the U.S. dol-
lar relative to foreign currencies and the recent

decrease in.U.S. interest rates have also been key

factors affecting trade in steel products.

Competitiveness.—Industry representatives do

not believe that the VRAs have had a significant
effect on the overall competitiveness of the U.S.
construction machinery industry.3 They indicate
that to date they have preferred to absorb.in-
.creases in the costs of materials and accept
smaller profit margins in order to remain price
competitive and retain market share. Both do-
mestic sales and exports of construction
machinery have increased and net operating prof-
its have risen during 1984-88.

Views on continuation of the VRAs

Many domestic manufacturers of construction
equipment and machinery oppose extension of
the VRAs, those producers that import significant
quantities of steel oppose the VRAs the most
strongly. Some smaller U.S. producers are cur-
rently neutral on extension of the VRAs but
indicate, however, that if U.S. companies raise

prices substantially in the future, they will oppose

extension.
Major Household Appliances

Structure of the domestic industry

Major household appliances include micro-
wave ovens and ranges, electric and gas ranges,
refrigerators,  freezers, refrigerator-freezers,
clothes washers and dryers, dishwashers, and

! Testimony from official of Caterpillar Tractor Co. at
Mar. 10, 1989, hearing in conjunction with USITC
investigation No. 332-270.

2 Interviews with industry sources, February 1989.

3 Interviews with industry officials, February 1989.

room air-conditioners. In 1988, the U.S. industry
producing major household appliances consisted
of approximately 40 companies with nearly 90 es-
tablishments. Over 50 percent of these plants had
200 or more employees. Establishments manufac-
turing these products were located throughout the
United States, with the heaviest concentration
(over 53 percent of all major appliance establish-
ments) in the following six states: Tennessee,
Ohio, Michigan, Indiana, California, and Illinois.
The industry is dominated by large, multi-product
concerns that produce almost all of the major
household appliances.

Total employment in the industry declined by
6 percent, from an estimated 85,000 in 1984 to
80,000 in 1988. The primary factors influencing
the decline in employment were plant consolida-
tions, along - with improved manufacturing
technology resulting in increased productivity.
Productivity, as measured by the output per em-
ployee hour, increased by 6.7 percent during
1985-86, compared to a 3.7-percent increase for
all manufacturing.4

The U.S. industry purchased approximately
1.5 million tons of steel from domestic mills in
1987.5 The most common types of steel products
used in manufacturing major appliances are hot-
and cold-rolled sheet, certain coated flat-rolled
products, such as enameled and zinc coated (i.e.,
galvanized), and various types of stainless steel
products. Industry sources reported that steel rep-
resents about 15 percent of materials cost and
about 10 percent of total cost of production of
major appliances. A small number of major appli-
ance producers have multi-year purchasing
contracts and have been able to exert some lever-
age in reducing the magnitude of any price
increases. .

Conditions in the industry

Net earnings for the appliance industry de-
clined in 1985 before recovering somewhat in
1987, as shown in the following tabulation:®

Net profit
Year ) Net profit margin
{million dollars) (percent)
1984 .................. 435.7 5.6
1985 .................. . 68.0 .8
1986 ............0vnn 205.4 2.0
1987 ... ... 347.5 3.2

According to industry sources, increases in all
raw material costs absorbed by manufacturers are
the primary cause of decreased profit margins.?
The consumer price index for home appliances
rose by 84.7 percent, compared to 222.2 percent

4 Data based on statistics from the Bureau of the
Census, and the Bureau of Labor Statistics.

8 Compiled from statistics of the American Iron and
Steel Institute.

® Value line, December 1988. Data include all house-
hold appliances. .

7 The slight rebound in 1987 profit margin is attributed
by industry sources to increases in productivity.



in the composite index for “all items,” from 1965
to 1987, thus indicating that price increases in
household appliances have generally been less
than those in other products.! A major factor in
the price trend is stiff competition among domes-
tic appliance manufacturers, which occurred as
the market for most appliances became fairly
saturated. This market is now driven largely by
replacement demand.

The industry is mature and highly concen-
trated with about 5 companies holding more than
95 percent of the domestic production of major
appliances and an estimated 89 percent share of
the domestic market during this period. Import
penetration remained fairly constant throughout
1985-88, accounting for approximately 11 per-
cent of the domestic market. With the principal
exception of microwave ovens, which accounted
for approximately 80 percent of the total value of
U.S. imports of major appliances in 1988, im-
" ported major appliances are not a major factor in
the appliance market in the United States;2 ma-
jor appliances are heavy and bulky to ship, thus
resulting in large transportation and distribution
costs for producers. In addition, major foreign
producers are -oriented toward a home market
that generally desires smaller, differently designed
appliances to fit into smaller living spaces.

~ Capacity utilization rates for the industry in-
creased from 71 percent in 1984 to 84 percent

' Bureau of Labor Statistics.

2 The import penetration level of microwave ovens is
estimated to be nearly 80 percent of U.S. consumption
of these items.

Table 3-13

during 1987 due to an increase in demand for
major appliances, coupled with reduced capacitv.
(which resulted from plant consolidation). T

Production of major household appliances has
become a global industry with multinational com-
panies from the United States, Canada, Japan,
West Germany, and Sweden assuming the lead as
manufacturers of these products, as shown in
tabulation below:

1988 Share of

Company World Market
Whlrfpool Corp.. US.A ........... 30 percent
AB Electrolux, Sweden ............ 21 percent
Matsushita, Japan ................ 20 percent
General Electric, U.S.A ........... 16 percent

U.S. shipments of major household appli-
ances increased in value by 15 percent and in
volume by 24 percent during 1984-88 (table

. 3-13). The driving force behind increased ship-

ments is the continued economic growth in the

. United States, which has fueled increased sales in

the replacement market and new housing con-
struction of single-family homes. Replacement
purchases account for approximately 75 percent

‘of all appliance sales.

Trade patterns

During 1984-88, U.S. imports of major
household appliances rose by 92 percent as im-
ports increased from 6.1 million units in 1984 to
11.8 million'in 1988 (table 3-14), primarily as a
result of increased demand for microwave ovens.
Korea, Japan, and Singapore together accounted
for nearly 82.2 percent of total imports in 1988.

Major household appliances industry: U.S. producers’ shipments, exports of domestic merchandise,

imports for consumption, and apparent consumption, 1984-88
Ratio of—
Apparent . Imports to Exports to
Year Shlpments Exports imports consumption consumption shipments
. ' Quantity (1,000 units) Percent
1980 ........ 27,360 1,985 1,791 27,166 7 7
1981 ........ 26,984 1,719 1,904 27,169 7 6
1982 ........ 22,471 1,259 2,037 23,249 8 6
1983 ........ 28,320 898 3,647 31,069 12 3
1984 ........ 30,167 839 6,142 35,470 17 3
1985 ........ 30,288 685 14,910 44,513 33 2
1986 ........ 34,182 838 11,785 45,129 26 2
1987 ........ 36,308 1,405 12,155 47,058 26 4
1988 ........ 37,397 2,346 11,809 46,860 25 6
Value (million dollars)
1980 ........ 6,698 603 255 6,350 4 - 9
1981 ........ 7.126 617 307 6,816 5 9
1982 ........ 6,449 449 306 6,306 5 7
1983 ........ 7,827 310 497 8,014 6 4
1984 ........ 8,952 265 809 9,496 9 3
1985 ........ 8,984 209 1,080 9,855 1 2
1986 ........ 9,754 241 1,228 10,741 1 2
1987 ........ 10,030 390 1,194 10,834 11 4
1988 ........ 10,331 662 1,223 10,892 11 6

Source: Compiled from officlal statistics of the U.S. Department of Commerce.
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Table 3-14

Major household appllances industry: U.S. imports for consumption, by principal sources, 1984-88

Source 1980 1981 1982 1983 1984 1985 1986 1987 1988
Quantity (1,000 units)
Korea ............ 102 190 407 729 1,742 2,671 3,932 5,471 5,653
Japan ............ 1,075 1,142 1,019 1,824 3,091 10,073 5,640 4,193 3,396
Singapore . ........ 215 209 244 365 707 1,012 687 436 663
Brazil ............ (") (") (") { 26 72 227 289 322
Mexico ........... (") (") (") (") 27 153 205 365 541
Sweden .......... 107 19 41 146 97 59 84 102 119
Canada .......... 125 114 122 255 97 119 241 296 239
Malaysia .......... (") (*) (") () (") 218 278 583 165
West Germany .... (") {") (') (*) 10 128 22 19 24
Thailand .......... (") M (") (") (") 0 2 33 285
Allother .......... 166 230 204 328 346 405 466 367 404
Total ....... 1,791 1,904 2,037 3,647 6,142 14,910 11,785 12,155 11,809
Value (1,000 dollars)

Korea ............ 14,600 30,596 62,861 106,497 192,479 251,080 338,355 452,625 504,852
Japan ............ 154,100 198,519 153,931 249,832 402,391 557,918 548,514 328,898 218,249
Singapore ......... 30,746 36,288 37,174 51,036 89,402 107,518 69,5629 52,794 97,800
razil ............ 2 2 2 (2) 5,330 13,318 41,897 55,150 67,098
Mexico ........... (2) (2) (2) (2 3,173 10,890 19,020 44,413 62,566
Sweden .......... 16,515 3,407 5,591 20,961 36,349 22,076 40,482 45,384 56,368
Canada .......... 18,624 17,543 17,392 32,398 25,218 32,253 51,972 55,532 51,163
Malaysia .......... (2) (2) () {?) 14,783 22,062 56,942 35,955
West Germany .... (2) (2) ®) (2) 5,094 7,415 13,702 20,466 22,233
Thailand .......... (2) (?) (®) (2) ( (&3] 180 1,694 21,389
Allother .......... 20,469 21,049 28,758 35,971 49,459 63,247 92,013 80,179 85,475
Total ....... 255,054 307,402 305,707 496,695 808,896 1,080,498 1,227,727 1,194,077 1,223,148

! Less than 500 units.
2 |Less than $500.

Note.—Because of rounding, figures may not add to the totals shown.

Source: Compiled from officlal statistics of the U.S. Department of Commerce.

The near tripling of U.S. exports of major ap-
pliances during this period (table 3-15) can be
attributed primarily to the depreciation of the
U.S. dollar. Taiwan was the largest market for
these products, followed by Canada and Mexico.

Effects of the VRAs

Supply and quality.—According to industry
sources, approximately 90 percent of steel prod-
ucts purchased by major appliance producers are
from domestic mills; the remainder are generally
purchased from service centers. Industry officials
noted that during the period of the VRAs, sup-
plies of steel have tightened as leadtimes have
increased as much as 16 to 20 weeks beyond nor-
mal. In addition, the availability of high-quality
sheet steel, critical to the appearance of many
major household appliances, has reportedly dete-
riorated. Both problems are believed to be the
result of consolidation of the domestic steel in-
dustry, coupled with increased demand.?

Although industry sources noted that tight
supply had necessitated some product substitution
in the manufacturing process, none reported ad-
verse effects on production or sales.

! Industry sources believe that the U.S. Steel strike in
1986 exacerbated these problems.

Prices.—Almost all producers of major appli-
ances reported price increases for steel products
during the period of the VRAs. Testimony given
at the ITC hearing by the American Home Appli-
ance Association (AHAM), stated that in 1988,
steel sheet and plate price increases averaged
over 16 percent, tubing prices increased by an av-
erage of nearly 19 percent, and coil averaged an
increase of over 13 percent.

Although a majority of the major appliance
producers stated that VRAs had an effect on steel
prices, it was difficult for them to quantify the ef-
fect on price increases. Other, important factors
cited as influencing steel prices were the deprecia-
tion of the dollar and increased global demand
for steel.

Competitiveness.—Most producers indicated
that the effect of VRAs on domestic sales has
probably been marginal, since increases in raw
materials prices were largely absorbed by domes-
tic manufacturers, among whom competition is
high. However, at least one major appliance ex-
ecutive is proposing a 6 to 7 percent price.
increase for products if steel prices continue to
increase. In addition, higher steel prices, along
with other internal cost increases, have affected
profit margins and reportedly have made less
money available for reinvestment in new plant
and equipment.



Table 3-15

Major household appliances -Industry:_ U.S. exports of domestic merchandise, by principal mar-

kets,1984-88

Market 1980 1981 1982 1983 1984 1985 1986 1987 1988
Quantity (1,000 units)
Talwan ............ 70 35 32 42 44 30 77 237 611
Canada ........... 379 243 138 189 246 235 280 401 400
MexiCo ............ ™ K ('& ( 13 22 a5 71 226
Saudi Arabla ....... 520 422 46 21 122 73 35 53 119
France ............ M (" (* ('& 7 11 13 74 108
Hong Kong -........ 54 5 3 .2 27 19 14 24 43
SPain ..eninnnn, 9) ) ( () 4 3 5 14 32
Arab Emirates ...... 1 64 2 21 16 15 10 17 32
Finland ............ " ” (1; (" ) 4 27 78 77
West Germany ..... M 1 (" ( 10 6 9 14 57
Allother ........... 891 897 565 405 351 - 267 333 423 642
Total ........ 1,985 1,719 1,259 898 839 685 . 838 1,405 2,346
Value (1,000 dollars)

Talwan ............ 15,349 11,208 11,040 13,094 13,766 9,498 25,644 77,789 203,861
Canada ........... 72171 56,088 38,077 48,093 60.558 66,722 75.941 111,481 119,029
Mexico ............ ) (2) (3) () 5.300 7.659 6,262 12,446 67,437
Saudi Arabla ....... 160,458 145,932 155,890 76,173 46.333 23.418 13.837 18,515 28,219
France ............ 2 2) 2 2) 2,110 1,988 3,260 13,104 21,766
Hong Kong . ........ 16,983 21,283 11,001 9,700 9,076 6.379  4.815 7.775 13.977
pain ............. ) () (2) (?) 2106 1,864 2,834 6,833 12,530
Arab Emirates ... ... 25,995 25,573 11,040 8,942 5289 4,320  3.230 6.063 10,932
Finland ............ @ ?) ﬁ (2) 154 929 4,434 10,205 10,648,
West Germany . .... @ e 2) () 4,239 2,612  4.060 5.806 10,035
Allother ........... 311,808 356,550 222,206 154,606 115,739 83,189 96,966 120,110 163,944
Total ........ 602,854 616,634 449,254 310,608 264,670 208,577 390,125 662,376

241,283

1 Less than 500 units.
2 Less than $500.

Note.—Because of rounding, figures may not add to the totals shown.

Source: Complled from officlal statistics of the U.S. Department of Commerce.

Producers who export major appliances be-
lieve the VRAs have had a modest effect on
- exports, despite the large increase in exports dur-
ing the time of the program. Most producers
believe that foreign manufacturers can purchase
steel products at lower cost than U.S. manufac-
turers can. They suggested that if increased steel
prices are eventually incorporated in final appli-
ance prices, the recent increase in exports may be
curtailed. .

Views on continuation of the VRAs

Although the industry has been unable to
quantify the extent to which VRAs have contrib-
uted to steel price increases, the industry
association opposes extension of the program, cit-
ing the domestic steel industry’s return to
profitability. Of the five major appliance manu-
facturers, two concur with the association’s
position; one strongly recommends that VRAs be
phased out over the next 3 to 5 years; one com-
pany supports renewal, since no negative effects
of the program have been identified; and one
company takes no position on continuation of the
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The Forging Industry -

Structure of the Domestic Industry

The forging industry comprises companies
that shape, refine, and improve the mechanical
properties of metals by subjecting them to impact
or pressure. The forging industry’s products are
shipped to three types of markets: (1) the motor-
vehicle, construction, agricultural, and manu-
facturing markets, which use small to medium-
sized, low-value forged products; (2) the
shipbuilding, petroleum exploration, rail, and
heavy industrial markets, in which large, relatively
low-value forged products are consumed; and (3)
the aerospace and power-generating equipment
markets, which require relatively high-value
forged products. Forged products are produced in
sizes and weights that vary significantly. They in-
clude products such as industrial fasteners and
non-powered handtools, which may weigh one
pound or less, to products such as large locomo-
tive crankshafts and rotor shafts for power
generation equipment, which may weigh one ton
or more. The principal raw material used to pro-
duce low-value forgings is carbon steel (primarily



billets and bars); whereas products required by
the aerospace and power-generating equipment
arkets are generally manufactured from alumi-

um, titanium, or other lightweight metals.

Although numerous manufacturing techniques are
used to produce forged products, approximately
one-half of all forgers employ the hot impression
die manufacturing method.?

The number of companies in the United
States producing forged products of iron or steel
declined from about 390 to 370 during 1980-88.
These producers are largely concentrated in heav-
ily industrialized sections of the country such as
the West, Midwest, and Northeast. The size of
the companies varies from small operations spe-
cializing in few forged products to large
operations producing a broad range of diversified
products. During 1980-88, the number of pro-
duction and related workers fluctuated, from a

high of about 30,000 workers during 1980-81, to

a low of 18,000 workers in 1986-88. The decline
in the number of workers is largely attributed by
industry officials to increased automation (which
requires fewer workers), the closing of facilities
due to a cutback in the demand for petroleum
exploration (a principal market for certain forg-
ers), and the substitution of nonmetal products,
such as plastics used by the automotive and
manufacturing industries. - :

During 1980-88, shipments of steel mill prod-
ucts by domestic mills to- independent forgers
fluctuated downward from about 1.2 million net
tons in 1980 to 932,000 net tons in 1988, or by
.about 22 percent.2 Certain forging producers
have asserted that the cost of steel represents be-
tween 20 and 30 percent of total production
- COStS.

Conditions in the industry

_The operational performance of the forging
industry varied widely during 1980-88. From
1980 to 1985, with the increase in the value of
the dollar against major foreign currencies, im-
port penetration in forged -products increased
from an estimated 9 percent to 21 percent and
domestic shipments fell by 19 percent, from $3.5
billion to $2.8 billion (table 3-16). This decline,

-coupled with overcapacity and alleged unfair for-
eign trade practices,® affected the industry’s
ability to generate profits sufficient to fund in-
creased capital investments in modern plant and

' For a full description of the forged products used in
the principal markets, the manufacturing process, and
other relevant information, see USITC Publication 1833,
Competitive Assessment of the U.S. Forging Industry,
April 1986.

2 Data provided by the American Iron and Steel Insti-
tute.

3 On Oct. 9, 1986, petitions were filed with the U.S.
Government alleging that U.S. imports of certain forged
steel crankshafts from Brazil were being subsidized and

equipment, as shown in the tabulation below. In
turn, this further affected the competitive position
of the industry.

(Millions of Dollars)

Capital
Year expenditures  Inventories
1980 ................ 148.6 528.9
1981 ... ..., 181.0 564.6
1982 ........00eennn 158.4 620.8
1983 ........ciien 80.2 477.9
1984 ................ 97.3 640.0
1985 ....... ...l 95.6 568.6
1986 ................ 74.4 5§52.0
1987 ...l ~ 80.5 §55.0
1988' ........... ..., 90.0 560.0

! Estimated by the staff of the U.S. International
Trade Commiission.

-Since 1985, however, a weaker U.S. dollar,
corporate restructuring, affirmative unfair trade
findings, advances in U.S. plant productivity
largely reflecting improvements in manufacturing
equipment, and tighter inventory controls have
contributed to improvements in domestic industry
conditions. U.S. shipments, for example, in-
creased by 39 percent, to $3.9 billion in 1988,
and capital expenditures increased in both 1987
and 1988, though still significantly below the early
1980 level. Apparent consumption followed the
trend of domestic shipments. After reaching a
high of 31 percent in 1986, the share of imports
to consumption declined to 27 percent in 1988.
Reportedly, capacity utilization ranged between
60 and 65 percent during the period. ‘

According to data presented in the Commis-
sion’s report, the Competitive Assessment of the
U.S. Forging Industry, the ratio of net profit to
net sales. declined from about 8 percent to 2 per-
cent during 1981-85. With a general upturn in
the operational performance of the industry sub-
sequent to 1985, however, it is estimated that the
ratio of profits to sales increased to about 6 per-
cent in 1988.4

Trade Patterns

U.S. imports of forgings of iron or steel more
than doubled during 1984~88, increasing from an
estimated $607 million to $1.4 billion (table

3—Continued

that imports of these products from Brazil, West Ger~
many, Japan, and the United Kingdom were being sold
in the United States at less than fair value. As a result
of affirmative findings by the Department of Commerce
and the U.S. International Trade Commission, addi-
tional antidumping duties have been assessed against
West Germany and the United Kingdom and countervail-
ing duties have been assessed against Brazil. Margins on
imports from Japan were found to be de minimis.

4 Based on information obtained in interviews with
domestic forging producers.

3-19



Table 3-16

Forgings of iron or steel: U.S. producers’ shi _rg:nts, imports for consumption, exports of domestic ‘

merchandise, and apparent consumption, 19

Ratio (percent) of—

Apparent Imports to Exports to
Year Shipments Imports Exports consumption consumption shipments'
1980 ........ 3,476 350 125 3,701 9 4
1981 ........ 3,864 386 101 4,149 9 3
1982 ........ 3,161 340 79 3,422 10 2
1983 ........ 2,707 363 69 3,001 12 3
1984 ........ 3,175 607 73 3,709 16 2
1985 ........ 2,809 728 70 3,467 21 2
1986 ........ 2,560 1,128 60 3,628 31 2
1987 ........ 3,400 1,173 64 4,509 26 2
1988 ........ 3,900 1,408 77 5,231 27 2

Source: Estimated by the staff of the U.S. International Trade Commission; producers’ shipments during 1980-86
were compiled from officlal statistics of the U.S. Department of Commerce.

3-16)." U.S. forging producers reported disad-
vantageous exchange rates and the rising cost of
foreign products as the principal reasons for the
increase in the value of imports. Canada, the larg-
est supplier of imports to the U.S. market,
increased its share of total imports from an esti-
mated 47 percent to about 58 percent during
.1980-84, before declining to a low of 34 percent
in 1988 (table 3-17).2 Approximately 65 percent
of imports from Canada consists of automotive
parts such as crankshafts and connecting rods
used by U.S. automotive manufacturers. Report-
edly, about 10 percent of all forging operations in
Canada are under U.S. ownership, and it is esti-
mated that these operations account for
approximately 40 percent of Canadian exports to
the United States. The share of imports from

' Import and export data for all forged products of iron
or steel are not separately provided for by official statis-
tics. Import and export data presented in tables 3-16,
3-17, and 3-18 are estimates compiled from information
presented in the Commission's report, Competitive
Assessment of the U.S. Forging Industry, and data
compiled from official statistics of the U.S. Department
‘of Commerce, which include forged and nonforged
?xoducts.

Official data for import and export product classifica-
tion include such a large volume of nonforged products
that tables showing the vaule of imports and exports on a
country basis would be misleading. Data on country
shares are therefore provided. The country shares,
however, continue to reflect substantial trade in non-
forged products.

Table 3-17

Japan, the second-largest supplier, fluctuated up-
ward from an estimated 11 percent of total U.S.
imports in 1980 to 21 percent in 1988.

During 1980-84, the share of imports of forg-
ings from countries subject to the VRAs (i.e.,
Japan, Brazil, Mexico, United Kingdom, Italy,
France, and West Germany) declined from an es-
timated 43 percent to 34 percent of total U.S.
imports, before increasing to 55 percent in 1988:
The share of imports from non-VRA countries
was relatively low throughout the period. Industry
sources allege that some VRA quotas were cir-
cumvented by downstream dumping of imports of
certain forged products not covered under the

.

During 1984-88, U.S. exports of forgings of
iron or steel increased by 5 percent, from an esti-
mated $73 million to $77 million (table 3-16).
The major export markets for U.S.-produced
forged products are Canada and Mexico. The
automotive industries in these countries are the

principal consumers of U.S. exports.

The share of U.S. exports to countries subject
to the VRASs remained at an estimated 26 percent
of total U.S. exports during most of 1980-1984,
whereas during 1984-88, the share of U.S. ex-
ports to those countries increased from an
estimated 26 percent to 34 percent.

Forgings of iron or steei: U.S. Import shares of principal suppliers, 1980-88
(In percent)

Source 1980 1981 1982 1983 1984 1985 1986 1987 1988
Canada .......... 47 49 50 59 58 54 39 37 34
Japan ............ 11 11 10 8 9 10 18 20 21
W. Germany. ...... 8 7 7 6 6 5 9 10 9
United Kingdom .... 12 13 12 7 6 7 7 7 7
France ........... 4 4 7 6 6 7 7 7 6
Mexico ........... 1 1 1 1 1 1 3 4 5
Italy .......c00unnn 6 6 5 4 4 4 4 4 4
Brazil ............ 2 2 2 2 2 2 2 3 3
Sweden .......... (") (") (") 1 1 1 2 2 2
Taiwan ........... (") " (") 2 2 2 2 1 1
Total ....... ) 93 94 96 95 93 93 95 92

' Less than 0.5 percent.

Source: Estimated by the staff of the U.S. International Trade Commission using data of the U.S. Department of

Commerce.
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Table 3-18

Forgings of iron or steel: U.S. export shares to principal markets, 1980-88

(In percent)

Market 19680 1981 1982 1983 1984 1985 1986 - 1987 1988
Canada .......... 15 19 17 23 27 25 28 26 28
Mexico ........... 9 10 9 7 12 13 16 13 14
Belgum .......... 0 0 0 0 0 0 0 0 5
United
Kingdom ....... 5 5 4 4 3 3 4 4 4
Venezusla ........ 3 5 5 2 3 3 4 4 4
Australia.......... 2 2 3 2 2 2 2 3 3
Japan ............ 4 3 3 3 4 2 2 2 2
Singapore ......... 2 2 2 2 2 2 2 2 2
W. Germany ...... 3 2 3 2 2 2 2 2 2
Saud! Arabla ...... 7 5 7 6 4 3 3 2 2
Total ....... 50 53 53 51 59 55 63 58 66

Source: Estimated by the staff of the U.S. International Trade Commisslon using data of the U.S. Department of

Commerce.

Effects of the VRAs

Prices.—One of the principal issues of con-
cern to forgers is the apparent effect the VRAs
have had on prices. According to a number of
major forging producers, the implementation of
the VRAs resulted in price increases of 20 to 40
percent, principally for billets and bar material,
during 1985-88. These increases reportedly could
not easily be passed along to customers without
losing sales to competitive sources. Forging pro-
ducers have also expressed concern about having
to pay surcharges for scrap and certain alloys, be-
ginning in 1987.

Upward price pressures would appear to be a
continuing problem for the forgers. According to
the trade press,! during the last half of 1988, sev-
eral major mills raised prices on certain bar
products. LTV Steel Co. raised prices $25 and
$30 a ton (5 to 7 percent) on hot-rolled and cold-
rolled bars, respectively, and Bethlehem Steel
increased prices on hot-rolled bars by $25 a ton
(5 percent). During the same period, Inland Steel
and North Star Steel raised prices by $10 to $20
per-ton for carbon- and alloy-grade special bar
quality products (1 to 3 percent) and Bliss and
Laughlin hiked prices by $15 to $27 per ton (2 to
3 percent). With respect to surcharges, Beth-
lehem Steel decided to reduce its scrap surcharge
from $40 to $25 per ton, effective in February
1988.

Inasmuch as the VRAs for steel bars were not
binding (80 percent of quotas were filled in 1987;
the available information indicate that the level
was significantly lower in 1988), such price in-
creases would appear to be directly attributable
more to stronger global demand and reduced sup-
ply of steel products in the U.S. market,
reflecting domestic restructuring and capacity
cutbacks, and to the depreciation of the dollar
relative to other currencies rather than the VRAs.

' American Metal Market, Jan. 20, 1988. -

The VRAs would have had more direct effect on
prices of billets as quotas for semifinished steel,
which include billets, were filled from most
sources in 1987. In 1988, however, it would ap-
pear that quota tonnages were not as filled. Such
a low percentage would have mitigated the price
effects.

Supply and quality.—A second issue of con-
cern to producers is the inability to obtain
adequate steel tonnages of bar and billet material
to fill customer orders on a timely basis. Alleg-
edly, these shortages are a reflection both of
limitations imposed by the VRAs and of reduced
capacity of domestic steel producers.2 Several
forgings representatives suggested that domestic .
steel producers have been more inclined to elimi-
nate lower value steel bar operations rather than
more profitable flat-rolled steel products opera-
tions when closing facilities.

Reflecting limited domestic supply and rising
global demand, the lead-times for delivery of steel
products increased from 4 to 8 weeks beginning
in early 1988 according to certain Midwest forg-
ings producers; prior to that period, production
material reportedly could be obtained in 2 weeks
or less. In addition, inadequate timely supply has
reportedly caused producers to purchase from
non traditional domestic sources, thus fostering
uncertainty as to the quality of the material pur-
chased. One major forgings producer in the
Midwest noted that mill material often had to be
reworked in order to continue supplying produc-
tion lines with feedstock. This delay creates
additional expense, slows production time, and
adversely affects machinery life.

According to certain forgers, the increase in
prices for forged metal products has increased the
use of nonmetal materials in certain automotive,
manufacturing, and aerospace applications.

2 As of February 1989, forging producers had not filed
short-supply requests with the Department of Commerce
for additional bar or billet material.
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Competitiveness.—Although supporting data
have not been made available to the Commission,
a number of forging producers have reported a
decline in domestic sales, allegedly as a result of
the VRAs. Unreliable delivery schedules and rap-
idly changing pricing patterns by domestic steel
producers have reportedly caused difficulty in
honoring current contracts and quoting effectively
on future orders, both domestically and abroad.
Whereas certain forging producers may have ex-
perienced declines in operational performance
subsequent to implementation of the VRAs, the
performance of the industry as a whole appears to
have generally improved, as illustrated by in-
creases in shipments, capital expenditures, and
capacity utilization.

Views on continuation of the VRAs

The Forging Industry Association opposes the
extension of the VRAs on steel imports beyond
their current targeted expiration date of Sept. 30,
1989. According to the association, forging pro-
ducers need a continuing availability of quality
raw material on a timely basis, at competitive
prices. However, in the event that the Admini-
stration chooses to extend the VRA program on
steel imports, the association is advocating a num-
ber of modifications, two of which address the

problem of supply shortages directly. One would

set a target quota for bar and billet material suit-
able for forging (SBQ). An alternative would be
complete elimination of SBQ material from inclu-
sion in future VRA agreements.

Both the association and independent forgers
expressed concern that without eased import re-
strictions to increase the steel supply of bars and
billets and to exert some price pressure on do-
mestic producers, their industry would be
adversely affected by spot shortages and higher
prices.

The Metal-Stamping Industry

Structure

Metal stamping is the process of giving shape
and utility to hot-rolled, cold-rolled, and stainless
sheet and coil by cutting, piercing, and forming it
in presses. Metal stampings are commonly used to
contain and guide solids, liquids, and gases; to
support assemblies; to encase electronic compo-
nents and appliances; and to impart or facilitate
motion or power, primarily in automobiles. The
principal market for metal stampings, 90 percent
of which are steel, is the automotive industry,
which accounts for approximately S0 percent of
metal stampers’ revenues. Other important mar-
kets are the aerospace, electronics, computer,
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business machine, appliance, furniture, farm
equipment, construction, and defense industries.

The domestic metal-stamping industry com-
prises approximately 4,000 firms, predominantly
located in New England and Midwestern states,
and employs about 300,000 workers. Industry
sources maintain that metal stampers, typically
small businesses with $25 million or less in total
assets, are the largest domestic consumers of
steel, accounting for approximately 25 percent of
domestic steel consumption. Service centers sup-
ply domestic metal-stampers with approximately
70 percent of their steel; domestic metal stampers
are usually too small to negotiate directly with
steel mills. In metal-stamping operations, labor
costs generally account for between 15 and 30
percent of the pre-tax cost of finished products,
whereas the cost of steel accounts for between 30
and 60 percent, depending on the capital inten-
sity of the production process employed.

Conditions in the industry

Reflecting the manufacture of smaller auto-
mobiles during 1983-84 and the inability of many
domestic metal stampers to achieve production
efficiencies or to pass cost increases through to
consumers during 1987-88, domestic metal stam-
pers' posted returns on sales significantly below
the average of U.S. manufacturers during these

periods, as shown in the tabulation below:
(In percent)

Metal Al
Year . stampers?' * manufacturers?
1983 ......... 1.98 4.45
1984 ......... 2.64 © §.10
1985 ......... 5.06 4.18
1986 ......... 4.37 4.03
1987 ......... 3.91 4.10
1988 ......... 3.40 5.10

' Weighted averages of return on sales of domestic
metal stampers as reported in Annual Statement
Studies, 1983-88 Issues, Robert Morris Assoclates
(Philadeiphia, PA).

2 Average of quarterly return on sales of all U.S.
manufacturers with $25 million or less In assets, as
reported in Quarterly Financilal Reports, 4th quarter
Issues, 1983-87, and 3rd quarter issue, 1988.

As noted in table 3-19, the value of ship-
ments increased by 30 percent during 1983-88,
from $23.4 billion in 1983 to $30.5 billion in
1988. Import penetration appears to have in-
creased steadily, rising from 5.4 percent of
apparent consumption in 1983 to 8.7 percent in
1988.2

' Represented in SICs 3465, 3466, 3469, and 3499,

2 Statistical breakouts on imports and exports of stamp-
ings are not separately provided for in U.S. foreign trade
statistics. Data presented represent aggregations devel-
oped by the U.S. Department of Commerce for SICs
3465, 3466, 3469, and 3499.



Table 3-19

Metal stamplngs. U.S. producers’ shipments, imports for consumption,' exports of domestic merchan-

dise,' and apparent consumption, 1980-88

Ratlo (percent) of—

Apparent Imports to Exports to
Year Shipments Imports Exports consumption consumption shipments
. Value (million dollars)
1980 ......... 20,797 917 1,645 20,069 4.6 7.9
1981 ......... 22,137 1,027 1,679 21,485 4.8 7.6
1982 ......... 20,2156 1,048 1,878 19,385 5.4 9.3
1983 ......... 23,406 1,232 1,825 22,813 5.4 7.8
1984 .......... 28,519 1,645 2,129 28,035 5.9 7.5
1985 ......... 29,233 1,778 2,028 28,980 6.1 6.9
1986 ......... 29,211 1,990 1,900 29,301 6.8 6.5
1987 ......... 228,582 2,346 2,157 28,771 8.2 7.5
1988 ......... 230,499 2,662 2,484 30,677 8.7 8.1

! Represents data aggregated for SICs 3465, 3466, 3469, and 3499.
2 Estimated by the staff of the U.S. International Trade Commission.

Source: Producers’ shipments, exports and Imports compiled from official statistics of the U.S. Department of

‘Commerce, except as noted.

- According to industry sources, the need to
‘modernize, principally encouraged by foreign
competition, is currently the prime motivator of
change within the domestic metal-stamping indus-
try.. - Industry officials and the metal-stamping
trade press agree that-a large segment of the do-
mestic stamping industry, primarily small and
midsize firms, are less efficient than some foreign
competitors, particularly the Japanese; Japanese
metal stampers enjoy higher yields relative to do-
mestic metal stampers as they consume 70 to 75
percent of the raw material they purchase,
whereas the domestic industry consumes 60 to 65
percent of purchased materials. In addition, the
domestic industry requires an average of 6
months to bring a stamping die from finished de-
sign to “first hit,” whereas Japanese stampers
typically do so in about 6 weeks.!

Modernization has had a number of implica-
tions for the domestic industry. Capacity
utilization has decreased as less efficient presses
have been idled in favor of modern presses,
which stamp more quickly and with greater preci-
sion. As a result, capacity utilization currently
ranges from 50 to 60 percent.?2 In addition, a
moderate rate of attrition or consolidations has
occurred as smaller companies have exited the in-
dustry or have ‘pooled resources in order to
modernize.

Trade patterns.—Reflecting technological ad-
vances incorporated by principal foreign
competitors, the surplus trade pattern existing
throughout 1980-85 was reversed in 1986 when
the United States became a net importer of metal
stampings. As shown in table 3-20,3 exports in-
creased by 17, percent from $2.1 billion in 1984

;' Modern Metals, January 1989, p. 134,

Ibid.

3 Data on metal stamping are not specifically provxded
for in the U.S. tariff schedules. Data used are those
compiled by the U.S. Department of Commerce on an
SIC basis. The data, however, do not include all
stamped products, nor do they reflect trade solely in
stamping.

to $2.5 billion in 1988. More dramatically, how-
ever, total imports increased by 62 percent, from
$1.6 billion in 1984 to $2.7 billion in 1988, at-
tributable primarily to the significant growth of
imports from Taiwan, Japan, and Canada, which
increased exports to the United States by 69, 56,
and 52 percent, respectively (table 3-21). The
globalization of metal-stampings trade, noted by
the industry,4 is reflected by the simultaneous in-
crease of both import penetration and the
exports-to-shipments ratio since 1986.

Effects of the VRAs

Supply and quality.—Metal stampers have ex-
perienced reduced steel availability5 since January
1987, largely as a result of spot shortages charac-
terized by a tighter steel market. Although the
market tightened during 1987-88, several factors
indicate that the implementation of VRAs has
had a marginal effect in causing tighter markets in
most product areas. Whereas import limits im-
posed by the VRAs for hot-rolled sheet and cold-
rolled sheet were nearly filled during 1987, it is
estimated that a far lower percent of allowable
imports of these products was actually imported in
1988.6 Moreover, the devaluation of the dollar
made the U.S. steel market relatively unattractive
to foreign steel producers; steel could be traded
more profitably in other markets.?

4 U.S. International Trade Commission, Hearings on
The Effects of the Steel Voluntary Restraint Agreements
on U.S. Steel-Consuming Industries, inv. No. 332-270,
Mar. 10, 1989.

8 By the term “availability,” the domestic industry
means the accessibility of the right steel product with
adequate quality, competitive price, and timely delivery.
¢ David J. Cantor, “Steel Imports: Are the VRA
Countries Filling Their Quotas?” Congressional Research
Service, The Library of Congress, Feb. 3, 1989.

T Peter Marcus, WSD Price Tracks #29, February 1989.
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Table 3-20

Metal stampings: U.S. exports,' by principal markets, 1980-88
(In miilions of dollars)

Market 1980 1981 1982 1983 1984 1985 1966 1987 1988
Canada ......... 904 989 1,131 1,287 1,613 1,514 1,433 1,583 1,798
Mexico .......... 205 178 124 87 107 136 102 143 205
Talwan .......... 155 89 202 32 22 74 44 63 83
Japan ........... 21 36 58 84 97 59 43 62 48
Korea ........... 9 17 22 21 39 23 61 39 41
United Kingdom . .. 35 28 24 20 22 23 24 28 38
West Germany ... 17 13 12 12 13 10 13 15 37
taly ............. 21 19 19 14 5 7 16 27 30
Singapore ........ 4 5 4 7 6 5 9 10 14
Switzerland ...... 5 6 7 29 6 5 5 20 13
Allother ......... 269 299 275 232 199 172 150 167 177
Total ........ 1,645 1,679 1,878 1,825 2,129 2,028 1,900 2,157 2,484

' Represents data aggregated for SICs 3465, 3466, 3469, and 3499.

Source: Compiled from officlal statistics of the U.S. Department of Commerce,

Table 3-21
Metal stampings:

except as noted.

U.S. imports,! by princlpal sources, 1980-88

(In milllons of dollars)

Market 1980 1981 1982 1983 1984 1985 1986 1987 1988
Talwan ......... 139 179 198 298 378 420 501 642 638
Japan .......... 192 204 209 217 271 300 343 365 424
Canada ........ 133 186 158 159 239 250 277 329 363
Korea .......... 65 78 82 100 126 129 149 172 203
West Germany .. 68 .67 70 73 95 106 143 165 171
Mexico ......... 42 35 43 65 89 89 63 75 127
Hong Kong ...... - 44 43 45 49 70 70 69 83 96
United Kingdom . . 56 53 48 41 55 58 64 64 81
France ......... 31 35 29 29 49 50 55 66 77
taly ............ 26 25 26 40 41 47 52 56 56
Altother ........ 121 122 140 161 232 256 274 329 426
Total ....... 917 1,027 1,048 1,232 1,645 1,775 1,990 2,346 2,662

' Represents data aggregated for SICs 3465, 3466, 3469, and 3499.
Source: Compiled from officlal statistics of the U.S. Department of Commerce, except as noted.

The metal-stamping industry contends that
the quality of the steel it purchases! has signifi-
cantly deteriorated since the market tightened in
1987 and that lead times increased sharply, as
shown in the tabulation below:2

Period Hot-rolled Cold-rolled Stainless
January 1987 ..... 21 16 25
- January, 1988 .... 33 23 30
December, 1988 .. 17 13 24

In addition, metal stampers have been unable
to purchase steel in the secondary market, in
which substandard and excess steel are sold at
discounts, since 1987. It appears that a tighter
steel market, combined with the devaluation of
the dollar, which made domestic steel producers
more price-competitive in the market for high-
grade steel, significantly reduced the domestic
mills’ incentive to sell in this discount market.

Case studies provided by the Precision Metal-
formers Association indicate that problems of

' As noted above, approximately 70 percent of this
industry’s purchases are made from service centers.

2 Leadtime data reflect the results of a survey of metal
stampers and other metal fabricators conducted by the
Precision Metalformers Association.
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availability have adversely affected the bidding,
production, and delivery practices of metal-
stamping firms, particularly those not associated
with large automakers.® First, stamping substan-
dard steel has reportedly resulted in excessive die
wear and die damage, resulting in more “down-
time”; greater sort, rework, and scrap rates; and’
end products of poor quality,. all of which makes
domestically produced stampings less competitive
in the international market. Second, longer lead
times have reportedly created production bottle-
necks and have motivated domestic metal
stampers to carry larger inventories, thereby re-
ducing working and investment capital.
Moreover, longer leadtimes, combined with
downtime resulting from lower quality steel, have
apparently made it difficult to assure prospective
customers, most of whom are accustomed to “just
in time” delivery, that deliveries will be made on
time; domestic metal stampers who successfully
bid for business are usually given only 4 to 6
weeks to make deliveries.

3 Case studies are attached to the PMA's written
submission in response to the USITC's hearings on The
Effects of the Steel Voluntary Restraint Agreements on
U.S. Steel-Consuming Industries, inv. No. 332-270,
Mar. 10, 1989.



Although there are exceptions, metal stam-
pers have not reportedly changed their sources of
steel during the 1980s, although. some service
centers have apparently shifted away from foreign
sources to domestic sources as the depreciation of
the dollar made foreign steel prices less competi-
tive in the U.S. market. Some domestic metal
stampers have indicated that the service centers’
greater reliance on domestically produced steel
reinforced the declining quality of steel available
to domestic stampers.

Prices.—As a result of the strong demand for
steel and the depreciation of the dollar, the price
of steel increased during 1987-88. According to
data compiled by the industry, the average cost of
various grades of hot-rolled sheet, cold-rolled
sheet, and stainless sheet increased by 24, 12,
and 40 percent, respectively, during 1987-88.
The largest price increase occurred in 300 series
stainless sheet, the price of which increased by 52
percent during 1987-88; the largest increase in
carbon sheet, which is more commonly used by
stampers than are stainless grades, occurred in
drawing-quality hot-rolled sheet, the price of
which increased by 35 percent during 1987-88.1

According to industry sources, competitive
pressures have prevented the metal-stamping in-
dustry from passing the higher cost of steel
through to consumers, particularly the automotive
industry, which has resulted in efforts to decrease
production costs in order to maintain profit mar-
gins. Modernization programs have entailed large
investments since 1983, particularly for automo-
tive stampers, whose investments increased from
$235 million in 1983 to $1.2 billion in 1986 (ac-
counting for 43 and 73 percent of the
metal-stamping industry’s total investment in new
machinery and facilities in 1983 and 1986, re-
spectively). Investments in new facilities and
machinery for the industry as a whole also in-
creased during the 1983-86 period, constituting
about 6 percent of the industry’s assets in 1983
and approximately 15 percent of the industry’s
assets in 1986.2

Competitiveness.— A review of industry condi-
tions suggests that the domestic metal stamping
industry did in fact experience difficulties during
1987-88 as a result of increased prices and
lengthened lead times. Given the strong interna-
tional market for steel and the significant
depreciation of the dollar, however, the degree to
which VRASs contributed to the higher prices and
longer lead times is not clear.

Industry officials indicate that foreign stam-
pers developed a competitive advantage in the
late 1970s and early 1980s when they imple-
mented more efficient machinery and production
methods. As a result of improved quality and
lower prices relative to domestic stampers, import

1 Price data reflect the results of a survey of metal
stampers and other metal fabricators conducted by the
Precision Metalformers Association.

2 U.S. Department of Commerce, Annual Survey of
Manufacturers.

penetration increased in value terms during the
early 1980s.2 After increasing in 1986, imports
increased again in 1987 and 1988, despite the de-
preciation of the dollar.

With respect to foreign markets, the value of
U.S. exports grew significantly as domestic stam-
pers improved the quality of their products and as
the dollar depreciated. Export growth rates during
1987-88, 13.5 percent and 15.2 percent respec-
tively, were significantly above the 1980s average
of 5.9 percent.

Views on continuation of the VRAs

Continuation of the VRAs is opposed by the
Precision Metalformers’ Association and all other
members of the industry who were contacted.
These sources maintain that the implementation
of the VRASs adversely affected the domestic meal
stamping industry by increasing prices and reduc-
ing availability, and that continued price and
availability problems would have a significant ef-
fect on their competitive position.

Other Steel-Consuming Industries

Spokesmen from several industries besides the
seven provided information about the effects of
the VRAs to the Commission and expressed opin-
ions about their extension. Nearly all who favor
extension are from industries whose products are
covered by the VRAs. Those who oppose exten-
sion include some from industries whose products
are covered by the VRAs and some that are not.4

Companies in support of VRA extension

Companies in support of VRA extension
stated that the import restraints have had positive
effects on their operations by promoting market
stability (in terms of steel availability).5 Many of
these companies also stated that there had been
no steel price increase directly attributable to the
VRA:s, citing other contributory factors including
the USX strike, increased worldwide demand for.
steel, and the depreciation of the dollar.® In ad-
dition, improved production efficiency stemming
from modernization of the domestic steel industry
(attributed to the effects of the VRASs) has report-
edly improved the competitiveness of companies
for whom steel is a major cost. A spokesman for
one group of consumers noted that their in-
creased competitiveness was reflected in a
significant increase in their exports during
1987-88.7

3 Data expressing trade in terms of quantity are not
available.

4 Views developed on the basis of information from the
Commission’s hearing in connection with this study, and
from written submissions to the Commission. -
8 See, for example, transcript, p. 136 (testimony of
Paul Darling, President of Corey Steel Co.).

e Transcrigt, pp. 139-141 (testimony of Mr. Roy
Herman, President of UNR-Leavitt), and others.

7 Transcript, pp. 249-250 (testimony of the Committee
on Pipe and Tube Imports (CPTI)), and CPTI submis-
sion, Mar. 17, 1989.
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Four industry associations also stated to the
Commission their support for extension of the
VRAs. Three of the four groups also support ex-
pansion of the restraint program to include
additional countries or product categories, while
the fourth (Steel Service Center Institute (SSCI))
recommended that the agreements be continued
for 3 years with certain modifications. A few steel
consumers recommended that VRAs be extended
for a period less than S years.

Information on companies supporting exten-
sion of the VRAs is provided in Table 3-22.

In addition, the Commission received infor-
mation on other steel consumers that support
extension of the VRAs.! A coalition of steel us-
ing manufacturers was also formed which
supports extension of the VRAs.

Companies in opposition to VRA extension

Companies opposed to extension of the steel
VRASs represent a diverse range of steel-consum-
ing businessés, including manufacturers of steel
windows, commercial food preparation equip-
ment, and material-handling equipment. Three
industry associations also stated their opposition
to extension of the VRAs. In general, these asso-
ciations and most member companies contend
that the VRAs have had adverse effects on their
operations in terms of higher steel prices, reduced
steel availability, and deteriorating steel quality.2

These companies indicated that the VRAs
have contributed to higher prices for steel by lim-
iting steel supplies from foreign sources. Although
some of these consumers stated that the role of
VRAs in price increases is difficult to quantify,?
they believe that higher prices have adversely af-

1 See submissions for specific views and recommenda-
tions.

2 JIbid.

3 See, for example, submission by Enron Gas Pipeline
Co. dated Mar. 10, 1989.
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fected their company’s competitiveness relative to
similar foreign manufacturers.4 Some also noted
that customer resistance to higher prices has hin-
dered their ability to pass on increased steel costs
and has subsequently resulted in lower profit mar-
gins.> One company indicated that steel price
increases and the associated higher production
costs have adversely affected its exports.8

Companies opposing extension of the VRAs
also stated that the VRAs have adversely affected
the availability of steel products, resulting in long
lead times (up to 6 months) and delayed or can-
celled deliveries. In some cases, the lack of
availability of steel reportedly has caused some
manufacturers to delay production, increase in-
ventories, and miss production deadlines.”

Spokesmen for these companies also stated
that the VRAs have led to deteriorating steel
product quality which has resulted in manufactur-
ing downtime, increased start-up time, and
additional costs for inspection and reworking or
removal of substandard material.8 Table 3-23
presents information on companies that indicated
to the Commission their opposition to VRA con-
tinuation.

In addition, a coalition of steel using manu-
facturers was formed in opposition to extension of
the VRAs.?

4 Transcript, p. 85 (Burton Berrettini, representing the
National Association of Food Equipment Manufacturers
(NAFEM)) and p. 120 (Albert Leffler, CEO of the
Material Handling Industry of America).

8 Transcript, pp. 84-85 (NAFEM).

¢ Transcript, p. 85 (NAFEM) and submission of the
National Association of Food Equipment Manufacturers,
Mar.10, 1989, p. 4.

7 Submissions by the Spring Manufacturers Institute,
Mar. 16, 1989, p. 1; Enron Gas Pipeline Co., Mar. 10,
1989; the National Association of Food Equipment
Manufacturers, Mar. 10, 1989, p. 4; and the William
Ba{]ey Co., Mar. 15, 1989, p. 2.

® Transcript, p. 84 (NAFENF) and submission of the
Spring Manufacturers Institute, p. 1.

9 See submissions for specific views and recommenda-
tions.



Table 3-22

Steel consumers supporting VRA extenslon, by type of business and type of steel consumed

Type of Type of steel
Name business consumed
Company: .
Corey Steel' ..........cicivevenennnnnn Producer of cold-finished steel Bar, wire rod,
bar and warehouser of metal colled sheet
o (principally steel) products
Figsher Tank . ............. Crrrereenans Fabricator and erector of steel Plate
tanks for the storage of water,
chemical, and petroleum products
Thompson Steel Co' ................ .... Producer of cold-rolled strip Steel sheet

UNR-Leavitt Div. of UNR Industries! ......

Association:

American Wire Producers Assn.2,? .......

Committee of Domestic Steel Wire Rope
and Speclalty Cable Manufacturers2,¢ ...

Committee on Pipe and Tube Imports? ....

Steel Service Center Institute2,®

..........

stee! and distributor of steel
sheet and strip

Producer of pipe and tube

products, principally square and
rectangular structural tubing

Producers of wire and wire
products

Producsrs of wire rope

Producers of pipe and tube
products

Processors, warehousers, and
distributors of steel

Flat-rolled steel
(mainty hot-rolled
sheets or bands)

Wire rod

Wire rod and
wire.

Steel sheet, strip,
billets, and bars

Most types of
steel mill products

' Some, or all, of the company's end products are covered by the VRAs.
2 Some, or all, of the member companies’ end products are covered by the VRAs.
3 The member companies of the American Wire Producers Assoclation represent approximately 75 percent of the

domestic wire Industry.

“ The Committee of Domestic Steel Wire Rope and Spoclalty Cable Manufacturers conslsts of seven U.S. producers
that account for the majority of steel wire rope production in the United States.

8 The Steel Service Center institute Is an association of about 350 compan
mately one-third of the steel consumed In the United States. :

les who process and ‘distribute approxi-

Source: Submisslons to the U.S. International Trade Commission in connection with Investigation no. 332-270, The
Effects of the Steel Voluntary Restraint Agreements on U.S. Steel Consuming Industries, and testimony from the

Investigation hearing.
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Table 3-23
Steel consumers opposing VRA extension, by type of business and type of steel consumed

Type of Type of steel
Name business consumed
Company: .
Berg Steel Pipe*,2 .................. Producer of large dilameter line Plate
rlpe for oll and natural gas plpe-
ines, and for offshore exploration
and productlon platforms
Davis Walker Corp.',2,2 ............. Fabricator of wire and wire products Wire rod
Enron Gas Pipeline Operating Co.4 ... Operator of a natural gas Large dlameter pipe
pipeline system
Hoesch Tubular Products Co.' ....... Producer of oll country tubular Unfinished pipe
goods for oll and gas exploration
Senco Products, Inc.' .............. Producer of collated nails and Wire rod
staples used In construction,
furniture manufacturing, auto
production, manufactured housing,
and packaging
Wililam Bayley Co .................. Manufacturer of steel windows . - Light hot-rolled
) ' used In schools, office bulldings, sections
and prisons
Association:
Material Handllng Industry
of America® ..................... Producers of equipment for the Most types of basic
movement and control of materials steel mill products

throughout the manufacturing and
distribution process

National Assoclation of Food

Equipment Manufacturers® ......... Producers of commercial food ' Stainless steel sheet
: preparation equipment and supplies and strip
Spring Manufacturers Institute? ...... Producers of precision mechanical Carbr?n and alloy sheet,
springs

strip, wire, bars

' Some, or all, of the company's end products are covered by the VRAs.
2 Davis Walker urged that wire drawers be exempted from the wire rod import restraints should the VRAs be
continued.
3 On March 9, 1989, Davis Walker filed for protection from its creditors under Chapter 11 of the Bankruptcy Act.
4 Enron stated that if the VRAs are continued, they should include a short supply mechanism to address avallability
problems more promptly.
8 The Material Handling Industry annually purchases steel valued at above $4 billion.
¢ The Natlonal Association of Food Equipment Manufacturers represents about 600 firms with annual combined sales
of approximately $4.8 billion. The food service equipment industry purchases about 120,000 tons of stalnless steel a
year. :
7 The Spring Manufacturers Institute represents 270 companies In the United States that employ about 18,685

- people. Total sales volume for the entire industry exceeds $1 billion annually.

Source: Submissions to the U.S. International Trade Commission in connection with investigation No. 332-270, The

Effects of the Steel Voluntary Restraint Agreements on U.S. Steel Consuming Industries, and testimony presented
at the investigation hearing.
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U.S. HOUSE OF REPRESENTATIVES PaLLIP 0. MOSLLEY. O OO voRTY
WASHINGTON, DC 20515 ¢
S9FERI3 A4: 30
SUBCOMMITTEE ON TRADE

OFFICE CF 7i:c CHAIRMAN
February 10, 1989

The Honorable Anne Brunsdale

Acting Chairman

U.S. International Trade Commission

500 E Street,

S.w.

Washington, D.C. 20436

Dear Madam Chairman:

On behalf of the Subcommittee on Trade of the Committee on
Ways and Means, I request that the Commission conduct a study
pursuant to section 332 of the Tariff Act of 1930 on the effects
of the steel voluntary restraint agreements (VRAs) on U.S. steel
consuming industries. The study should provide estimates of the
effects of these VRAs on exports, imports, and domestic sales of
the major consuming industries for each of the years from 1985

through 1988,

It should also include an analysis of the likely

effects of continuing these restraints in the future. The
estimates should be provided using the same approach and providing
the same product detail as the Commission's 1985 study (investiga-
tion number 332-214).

The Commission should also explore other economic effects of
VRAs focusing on the following: the automotive industry, the
construction industry, heavy agricultural and construction
equipment manufacturers, appliance and household goods producers,
forging producers, and metal stampers.

The Subcommittee would appreciate receiving the final report
on this investigation on or before May 8, 1989. We realize that a
public hearing may not be possible in light of the limited time
available to complete the investigation. We would, however,
request that the Commission provide an opportunity for interested
parties to submit written comments on these issues.

SMG/3jnc

Singerely,

¢

Sam M. Gibbo
Chairman
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Fresh. Chmed, or Fromn Pork From
Canada

; .On the basis of the record ! developed
in the subject investigation, the
Commission determines,® pursuant to -
section 703(a) of the Tariff Act of 1930
{18 U.S.C. 1671b(a)). that there is a
reasonable indication that an industry in

the United States is materially injured of
threatened with .'\atenal injury by

reason of imports irom Canada of fresh, .

chilled, or frozen pork, provided for in

-subheadings 0203.11.00, 0203.12.90, .- . -
- 0203.19.40, 0203.21.00, 0203.22.90, and

0203.29.40 of the Harmonized Tariff

" Schedule of the United States, that are

alleged to be subsidized by the
Government of Canada.

‘Background
On January 5, 1889, a petition was

" filed with the Commission and the
~(7) Estimated total number of hours to .

Department of Commerce by the
National Pork Producers Council
(NPPC), Des Moines, 1A, and others, -
alleging that an industry in the United
States is materially injured by reason of
subsidized imports of fresh, chilled, or

. frozen pork from Canada. Accordingly. -

effective January 5, 1989, the
Commission instituted preliminary

. countervailing duty investigation No.

701-TA-298 (Preliminary). :
Notice of the institution of the
Commission's investigation and of a
public conference to be held in
connection therewith was given by

- posting coples of the notice in the Office

! The record is defined in § 207.2(1) of the
Commulonladuoﬂhcueolnd?foadm(ﬂ
CFR27.1)} -

Acungduh-mn&umdahmd(:mmlsdm
Caos determine that thers is no ressoaabls - -
indication that an (ndustry ia the United States is -

: aterially injured oe threatened
d advise OMBof your intent as .- .- pipiipa o i

fnjury. or that the establishment of an Industry In .
the United States is materiaily retarded, by reason .
of mports from Canada of fresh, chilled, or frozes .
“pork that are alleged to be subsidizad by the -
Govemmlol&nadn.(:omdoncbd\dddld
parddpcuh&hhvuﬂan&m.

FR 1014). The conference was held.in
.,Washlngton. DC, on January 28, 1889,
‘and all persons who requested the, .
\opportunlty were permitted to appear in
_persan ar by counse!
> The Commission transmitted its
determlnanon in this investigation to the
-Seéretary of Commerce on Pebruary 21,
i889. The views of the Commission are -
contained in USITC Publicdation 2158 °
'(Pebruary 1889), entitled “Fresh, Chilled,
‘or Prozen Pork from Canada:
Determination of the Commission in

- Investigation No. 701-TA-298

(Preliminary) Under the Tariff Act of
1930, ‘rogether‘wuh the lnformatmn
thamed in the Investigation.”.

hsned:FebmefyZ?.lm

‘ByOrdefoftheCommhsion. ;-

l(anned:l.umn

Secretary. . g
(FRDocml-‘dedH-&&ﬁam]
mmm«l ’

.(lnvewglﬂon No. 332-3701

“The Effects of the Steel Voluntary * -
Restraint Agreements on U.S. Steel

- Consmnhg lndusmes

" AGEWCY: United States lnternauonal
- Trade Commission. -

ACTION: Institution of Investxgation.
announcement of public hearing, and -
request for written submissions.

EFFECTIVE DATE: February 27, 1989. -

~ FOR FURTHER INFORMATION CONTACT:
. Gerald Berg (202) 252-1233, Research .

Division, Office of Economics, U.S.
Intermational Trade Commission,
Washington, DC 20436.

Background: Following receipt of a
letter on February 13, 1989, from the
Chairman of the Subcommittee on Trade
of the House Committee on Ways and
Means, the Commission {nstituted
investigation No. 332-270 under section
332(g) of the Tariff Act of 1930 (19 US.C.
1332{g)) for the purpose of studying and

- reporting on the effects of the steel -

voluntary restraint agreements {VRAs)
on U.S steel consuming industries.

As requested by the Subcommittee, -
the Commission in its report will seek to

--provide estimates of the effects of these

VRASs on exports, imports, and domestic
sales of major steel consuming
industries for each of the years 1985

. through 1888, The Commission will also’
" provide analysis of the likely effects of -
*..continuing these restraints in the future.
+*The Commission will provide the

B-3



8836

Federal Register / Vol. 54, No. 40 / Thursday, March 2, 1989 / Notices

estimates using the same approach and
product detail as in the Commission’s

11985 study (USITC Publication 1788,

Report on Investigation No. 332-214,
December 1985—copies are available
from the Publications Office (202) 252-
1807). The Commission will also explore
other economic effects of VRAs focusing
on the following: the automotive
industry, the construction industry, .
heavy agricultural and construction .
equipment manufacturers, appliance
and household goods producers, forging
produceres and metal stampers.

-" The Subcommittee requested that the

final report on this investigation be
cnbmmed on or before May 8, 1989.

- Public Hearing and Written -
Submissions: Interested persons are
invited to present, either at a public
hearing or in written statements,
information concerning matters to be
addressed in this study and to comment
on the analytical approach used in the
Commission’s 1885 study. In additian,
interested persons are requested to
provide, as appropriate, response to the
following questions regarding conditions
{n steel consuming industries and the
effects of VRAs.

Industry conditions:

Please describe the primary market
factors that have affected your industry
during 1984-89 (i.e.. how have supply
and demand conditions for your
products changed and what have been
the principal factors underlying the
changes).

What was your company's retumn on
sales in each year during 1984887
.Steel prices:

~ How has the price of steel purchased
»y'your firm changed in each year
luring 1984-897

How much of the changes, if any, do
rou attribute to the steel VRAs? (Please
ixplain.)

What other factors (such as changes
n exchange rates, raw materials costs.
ind/or world demand) may have
:ontributed to steel price changes?
iteel supply:

Please describe any difficulties you
.ave experienced in obtaining steel
roducts during 1984-89? Such problems
aight include inability to purchase a
:ertain product, relatively long lead
imes, or quality problems.

Please explain the extent to which
you attribute these difficulties to the

steel VRAs.

What other factors may have
contributed to these difficulties?
Effects of the VRAs on competitive
conditions:

How have steel price changes affected

your unit production costs in each of the

years during 1884-897

B-4

Please explain how steel supply
problems affécted your operations, if at
all, during 1984~89 (i.e., discuss the
extent to which they may bave resulted
in lost sales; production bottlenecks, or .
changes in production schedules).

"How do you believe the VRAs have
affected your ability to compete with
imports?

How do you believe the VRAs have

affected your ability to export?

- What other effects, if any, have the
VRAS had on your company (e.g.. have
they affected investment decisions, the

level of steel inventories held, or other

areas of your operations)? RN
Other: .

What positive effects, lf any. do you
believe the VRAs have had on your -
operations (such as improved quality or
lower prices of domestic steel products)?
Implications:

Please describe the effects that you
expect, if any, of continuation of the
VRAS on your operations and your
ability to compete in the U.S. and
foreign markets. _

In addition to your oral or written
comments, please supply a copy of your
most recent annual report and 10K
report with your response (if
unavailable, comparable reports that
supply financial information for the
years 1984-88 would be appreciated).

The public hearing on this
investigation will be held in the -
Commission Hearing Room, 500 E Street,
SW., Washington, DC 20438, beginning
at 9:30 a.m. on March 10, 1989. All

persons shall have the right to appear by -

counsel or in person, to present
information and to be heard. Requests to
appear at the public hearing should be
filed with the Secretary, United States
International Trade Commission. 500 E
Slreet. SW., Washington, DC 20436, no
later than noon, March 8, 1989.

Wiritten statements and post-hearing
briefs should be submitted to the
Secretary of the Commission at the
same address. Commercial or financial
information that a submitter desires the
Commission to treat as confidential
must be submitted on separate sheets of
paper. each clearly marked
“Confidential Business Information™ at
the top. All submissions requesting
confidential treatment must conform
with the requirements of § 201.8 of the
Commission’s Rules of Practice and
Procedure (19 CFR 201.8). All written
submissions, except for confidential
business infcrmation, will be made
available for inspection by interested
persons in the Office of the Secretary to
the Commission. To be assured of
consideration by the Commission.

. } .
written submissions should be receiv
no later than March 17, 1989. .
Hearing-impaired persons are advised
that information on this matter can be

"obtained by contacting the -

Commission's TDD terminal on (202)

-252-1810.

By order the Comimission.
- 1ssued: February 28, 1888..
Ksnosth R Mason, ‘
Secretary.

'(FR Doc. 89-4978 Filed 3-1-8& 845 am]

SRLING CODE 7020-02-M

'DEPARTMENT OF JUSTICE
T lnformnﬂon Collecuom Under Revlew
’ Pebruary 27, 1889.

The Office of Management and Budge:
(OMB) has been sent the following

- proposals for the collection of

information for review under the -
provisions of the Paperwork Reduction
Act (44 US.C. Chapter 35) and the
Paperwork Reduction Reauthorization
Act since the last list was published.
Entries are grouped into submission
categories. Each entry contains the
following information: (1) The title of tt
form or collection: (2) the agency form
number, if any, and the applicable
component of the Department _
sponsoring the collection; (3) how ofter.
the form must be filled out or the
information is collected; (4) who-will b:
asked or required to respond, as well
a brief abstract; (5) an estimate of the
total number of respondents and the
amount of time estimated for an avera-
respondent to respond; (6) an estimate |
of the total public burden (in hours)
associated with the collection: and (/
an indication as to whether Section "
3504(h) of Public Law 98-511 applies.
Comments and/or suggest.ions regard:
the item(s) contained in this notice,

-especially those regarding the estima:

response time, should be directed to
OMB reviewer, Mr. Edward H. Clark:
on (202) 395-7340 AND to the
Department of Justice's Clearance
Officer, Mr. Larry E. Miesse, on (202;
633-4312 If you anticipate commenti:
on a form/collection, but find that ti-
to prepare such comments will prevc
you from prompt submission, you st
s0 notify the OMB reviewer AND th-
DO]J Cléarunce Officer of your inten:
soon as fjosaible. Written comments
regarding the burden estimate or an:
other aspect of the collection may b:
submitted to Office of Information a..
Regulatory Affairs, Office of
Management and Budget, Washingtc
DC 20503. AND to Mr. Larry E. Mies.
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TENTATIVE CALENDAR OF PUBLIC HEARING
.Those listed below appeared at the United States International Trade
Commission’s hearing:
Subject : The Effects of the Steel Voluntary
Restraint Agreements on U.S. Steel
Consuming Industries

Inv. No. : 332-270

Date and Time : March 10, 1989 - 9:30 a.m.

Sessions were held in connection with the investigation in the Main
Hearing Room 101 of the United States International Trade Comm1551on 500 E
Street, SW, in Washington, D.C. =

TIME
WITNESS AND ORGANIZATION; CONSTRAINTS

Coalition of American Steel Using Manufacturers 20 Minutes
Washington, D.C.

Fred Hallett, Vice President of White
Consolidated and Chairman of the Coalition
of American Steel Using Manufacturers and
the Association of Home Appliance Manufacturers

Paul A. London, The Stern Group, Inc.
Precision Metalforming Association . - 20 Minutes
Richmond Heights, Ohio
‘Patrick Thompson, Chairman of the Precision
Metal Forming Association and President of
Trans-Matic Manufacturing Company

of Holland, Michigan

Anthony J. Rose, President of A.J. Rose
Manufacturing Company, Cleveland, Ohio

Paul Sessions, President of J.H. Sessions & Son,
Bristol, Connecticut

Accompanied by Messrs. Jon Jenson and
Greg Estell, Precision Metalforming Association

C-3



WITNESS AND ORGANTZATION:

National Association of Foéd
Equipment Manufacturers (NAFEM)

Burton Berrettini, Director of Corporate
Purchasing, Intermetro Industries Inc.,
Wilkes Barre, Pennsylvania

Caterpillar, Inc.
Washington, DC

‘William C. Lane, International Governmental
Affairs Representative, Peoria, Illinois

Material Handling Institute of America
Charlotte, North Carolina ’

A. L. Leffler, Chief Executive Officer

American Iron and Steel Institute
Washington, DC 1/

Robert M. Borst, President, Fisher Tank
Co., Chester, Pennsylvania '

Paul J. Darling, President and Chief Executive
Officer, Corey Steel Co.,
- Cicero, Illinois

Roy A. Herman, President, UNR-Leavitt,
Chicago, Illinois

Brendan K. McCormick, Executive Vice President,
Thompson Steel Co., Inc.
Canton, Massachusetts

TIME
CONSTRAINTS

10 Minutes

10 Minutes

10 Minutes

15 Minutes

1/ According to testimony, AISI arranged for this panel of witnesses to
appear before the Commission, but none of them is a member of AISI.

-more-



%) ' ORG ON;

_ARMCO Inc.
Washington, DC

George Vary, International Trade Counsel,
on behalf of :
ARMCO Inc. and the American Iron and Steel
Institute :

John P. Merrill, Jr., Managing Director,
Putnam, Hayes & Bartlett, Ine.

Thomas Parkinson, Principal, Putnam, Hayes,
& Bartlett, Inc.

Steel Manufacturers’ Association
Washington, DC

James F. Collins, President
(on behalf of 45 member companies)

Collier, Shannon, Rill & Scott
Washington, DC

William J. Pendleten,
Secretary and Director of Corporate Affairs,
Carpenter Technology Corp.
and
Chairman of the Operating Committee
of the Specialty Steel Industry of the
United States

David A. Hartquist  )--OF COUNSEL

AUS Consultants, Industry Analysis Group
Philadelphla, Pennsylvania

John E. Jacobson, Vice President
. (Speaking on steel industry: semifinished, plate,
sheet & strip, bars, wire rod, structurals, rails,
pipe and tube, alloy and stainless):

TIME
CONSTRAINTS

20 Minutes

10 Minutes

10 Minutes

10 Minutes
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WITNESS AND ORGANIZATION:
Shagrin Associates
Washington, DC
on behalf of
The Committee on Pipe and Tube Imports (CPTI)

Roger B. Schagrin ) --OF COUNSEL

TIME
CONSTRAINTS

10 Minutes



APPENDIX D |
METHODOLOGY AND DATA USED TO ESTIMATE THE EFFECTS OF
" VOLUNTARY RESTRAINT AGREEMENTS ON EXPORTS, IMPORTS,
AND DOMESTIC SHIPMENTS IN U.S. STEEL-CONSUMING INDUSTRIES






METHODOLOGY AND DATA

Introduction

The methodology employed in this study to estimate the effects of the steel restraints
on U.S. imports, exports, and domestic shipments consists of three steps. First, an
estimate is made of the percentage increase in the price of imported steel as a result of
limiting steel imports. The methodology takes into account exchange-rate movements that
have altered the import supply of several supplier countries and have resulted in
unbinding export limits. Second, the estimate of the percentage increase in the price of
imported steel is converted, using input-output analysis, into an increase in production
costs and product prices for domestic steel-consuming industries. Third, the domestic
price increases are translated into the increase in imports and decrease in exports and
domestic sales that occur when expenditures switch away from domestic products towards
foreign substitutes. Two sets of estimates are developed for-the reduction in domestic
sales. The first is based on a zero demand elasticity and implies that domestic consumers
do not reduce their overall purchases of the product even though the aggregate price has
increased. This may be considered the smaliest likely effect of the steel price increase on
domestic sales. It consists of the sum of lost export sales and lost sales as domestic
consumers switch to foreign products. The second set of estimates are based on a demand
elasticity of unity for the product category. Published estimates indicate that this demand
elasticity is likely to lie between zero and one for most products.

Estimating the Effects of VRAs on Imported Steel Prices

The percentage increase in the price of imported steel is estimated using a partial
equilibrium analysis commonly used to determine the percentage increase in the price of a
product given a reduction or limitation in its import supply. Similar treatments can be
found in David G. Tarr and Morris E. Morkre, Aggregate Costs to the United States of
Tariffs and Quotas on Imports: General Tariff Costs and Removal of Quoias on
Automobiles, Steel, Sugar and Textiles, An Economic Policy Analysis, Bureau of
Economics Staff Report to the Federal Trade Commission, December 1984, and Donald
J. Rousslang and John W. Suomela, Calculating the Consumer and Net Welfare Costs of
Import Relief, Staff Research Study 15, Office of Economics, USITC, July 1985. As is
common, the analysis considers only the effect on the aggregate market for steel mill
products.

Under the assumption that domestic and imported steel are imperfect substitutes, it -

can be shown that the percentage increase in the price of imported steel (denoted as pm)
and domestic steel (denoted as pd) are determined, respectively, from the following
(reduced form) equations:

In[14pd] = [-(ndm)/(Nmm(ed+ndd)-(Ndmnmd))] In[1+qm] [1]
In[1+pm] = [-(neda+ted)/(nmm(ed+ndd)—(ndmnmd))] In[1+qm] [2]

where qm is the percentage changes in the quantity of imported steel; ed is the supply
elasticity of domestic steel; nmd is the demand elasticity of imported steel with respect to
a change in the price of domestic steel; and ndm is the demand elasticity of domestic steel
with respect to a change in the price of imported steel. For convenience the equations
have been written in constant elasticity form. Equations [1] and [2] can be simplified to

Infl4pa] = [-.0292] In[1+qm] , [3]

In[1+pm] = [-.2454] In{1+qm] [4]

[3] and [4] are then wéighted by the projected (i.e., absent the VRAs) share of
domestic and import supply to obtain t, the weighted-average change in the price of steel
induced by the restraints. Specifically,

t = Wd In[14pd] + Wn In[1+pm] : [5]

1
University.

This appendix was prepared with the assistance of Professor Jose A. Mendez of Arizona State -



where Wd and Wm are the projected domestic and import share for steel. The above
equations use data from the following tabulation of elasticity estimates, as provided by
Robert W. Crandall, The U.S. Steel Industry in Recurrent Crisis, Policy Options in a
Competitive World, 1981:

Demand Estimate
~Ndd -1.55
Ndm 0.60
=Nmm -4.55
Nmd 4.00
Supply

ed 3.50

Estimating the Effects of Change in Steel Price on Steel-Consuming
Industries’ Costs and Product Prices

The methodology that is used to calculate the effect of an increase in the price of steel
on the costs of production and product prices of steel-consuming industries is an
adaptation of that found in James Melvin, “Short-Run Price Effects of the Corporate
Income Tax and Implications for International Trade, "American Economic Review, vol.
69, December 1979. This adaptation was applied in the two following publications: the
Commission's The Effects of Restraining U.S. Steel Imports on the Exports of Selected
Steel-Consuming Industries (Inv. 332-214, USITC Publication 1788, December 1985)
and Jose A. Mendez, “The Short-Run Trade and Employment Effects of Steel Import
Restraints,” The Journal of World Trade Law, Vol. 30, September/October 1986.

The analysis takes into account the two ways in which an increase in the price of steel
can affect production costs. A steel price increase can have an immediate effect on the
production costs of those industries that use steel as an input. A steel price increase can
also affect the production costs of those industries that use steel-containing products as
inputs. Input-output analysis is used to measure the total effects on production costs.
These, in turn, are translated into industry price increases under the assumption that the
increase in the costs of production experienced by industries is passed forward to
consumers of the product.

Derivation of direct effects of the steel price increase

To derive the immediate impact of the steel price increase, the Commission follows
the analysis outlined by Melvin (1979). For any industry i, the condition that total cost
(which includes the payments for intermediate goods and the factors of production)
equals total revenue may be expressed as

PiXi = PiXi1i +P2Xzi+...+PnXnitwLi+rKi  i=1,2,...,n (6]

where Pi, w, and r are, respectively, the price of commodity i, the wage rate, and the
return to capital. Li is labor and Ki is the stock of capital employed by industry i. The Xji
refers to the amount of good j used in the production of good i. The above may be
rewritten by dividing by PiXi to obtain

1l=aii+a+..+ani+li+ki i=1,2,...,n [7]

The aji’s are the technical or input-output coefficients and li and ki are, respectively,
(wLi/PiXi) and (wKi/PiXi). In input-output analysis, the aji’s are often referred to as the
“direct requirements coefficients.” They indicate that aji cents of industry j were
required to produce a dollar’s worth of i’s output.

The immediate effect of an increase in the weighted-average price of steel of (say) “t”
percent is to raise steel-consuming industries’ production costs in proportion to the
percentage of their total costs accounted for by steel. Letting i=2 refer to the steel
industry, costs per unit in the ith industry rise by si = (a2i* t). For instance, a t=10 percent
increase in the weighted-average price of steel would raise an industry’s per-unit costs by
s=1 percent if the amount of steel they used per dollar of output, azi, is .10 or 10 percent.
To reflect this direct and immediate effect on costs per unit, equation [7] can be rewritten
as



1+si = ati + a2i(1+4t) + ... + ani + li + ki [8]
for i=1,2,...,n industries.
Derivation of total effect of steel price increase

Equation [8] captures the immediate effect of the rise in the price of steel on industry
Xi’s unit production costs or price. However, as noted earlier, the price of Xi is also
affected indirectly by the increase in the price of steel. Industry i uses in its production
the output of other industries whose price, like that of industry i, has been affected by the
increase in the price of steel. The total effects can be expressed as

1+pi = ati(14py) + az2i(1+t+pz) + ... + ani(l4pn) + li + ki [9]

for i=1,2,...,n industries. The pi’s incorporate the direct and indirect effect of the price
increase.

The objective now is to express the pi's in terms of t. To do so, subtract equation [7]
from equation [9]. The expression that results is

pi = a1i(p,) + azi(py) +...+ ani(pa) + azi(t) [10a]

for i=1,2,...,n industries. Placing the equations for all n industries in matrix form,
[10a] becomes

P = [A] P + [azi] t [10b]

where A is the United States input-output table; t is the initial change in the
weighted-average price of steel induced by the restraints, and P is a vector of the
percentage changes in prices. [10b] can now be solved for the total percentage increase in
the price of all commodities as a result of the t-percent increase in the price of steel.
However, before continuing further, consider the interpretation of equation [10b].

The first term on the right-hand side of equation [10b] captures the indirect effects of
the steel price increase as the costs of other domestic steel-consuming products rises. The
second term on the right-hand side of equation [10b] measures the direct effect of an
increase in the price of steel on steel-consuming industries. Solving equation [10b] for the
total percentage increase in the domestic price of steel-consuming industries due to a
t-percent increase in the weighted-average price of steel obtains

P = [1-A]-' x [azi] t [10c]

This equation is combined in the next section to determine the effect of steel restraints
on U.S. imports, exports, and domestic shipments.

Estimating the Effects of the Steel Price
Increase on U.S. Exports, Imports, and Domestic Sales

As noted above, limits on steel exports to the United States cause the price of steel to
rise in the U.S. market. This price increase, in turn, raises production costs for industries
that use steel directly (as an input) or indirectly (through the purchase of products that
contain steel). As domestic steel-consuming industries attempt to cover their production
cost increases by raising product prices, they experience a reduction in domestic sales.
The domestic price increases induce domestic and foreign consumers to switch
expenditures away from domestic products toward foreign substitutes. The sum of these
expenditure changes represents a portion of the sales that are lost by domestic producers.
Domestic producers also experience an additional reduction in sales because domestic
consumers—in addition to switching from the domestic to the foreign substitute—reduce
their aggregate expenditures on the product category. Although switching expenditures
ailows domestic consumers to lessen the effects of the increase on the price of the
domestic product, these consumers still face a higher total price for the product.



Effect on imports

The change in the value of imports is calculated by the following equation:

dMi = Mi Nmd pi i=1,2,...,n [11]
where Mi is the initial value of imports in the ith steel-consuming industry and Nmm is the
(compensated) cross-price elasticity of demand for industry i imports with respect to a
change in the price of the domestic substitute. As defined earlier, pi is the percentage
increase in the domestic price of the ith steel-consuming industry.

As written, equation [11] is not operational. A comparable set of estimates of Nmd
for all steel-consuming industries does not exist. However, a comparable set of estimates
of Nmm, the own-price import demand elasticity for the ith industry, is readily available
for all industries. Thus, equation [11] may be made operational as follows. In conjunction
with the assumption that commodities are weakly separable or that all price effects outside
the ith product group can be ignored, the following well-known properties of compensated
demand elasticities,

=Di Ndd + Mi Nma = 0

Di Ndm —=Mi Nmm = 0

Mi Nmd = Di Nam,
may be used to rewrite {11] as

dMi = Mi Nmm pi i=1,2,...,n [11a]

Effect on exports
The change in the value of exports is calculated by the following equation:

dXi = =Xi Nxx pi i=1,2,...,n [12]

where Xi is the initial value of exports by the ith steel-consuming industry and Nxx is
the (compensated) export-price elasticity of demand for industry i’s product.

Effect on domestic sales

The change in the value of domestic sales comprises three parts. It consists of those

" sales lost as domestic consumers switch their expenditures towards imports (estimated by

[11a]); it consists of the sales lost to foreign consumers (estimated by [12]); and it
consists of the sales lost as domestic consumers reduce their expenditures on the entire
product category. The reduction in total sales is calculated by the following equation:

dTDi = -dMi + dXi + Di Ni (Di/Mi+Di) pi i=1,2,...,n [13]

where Di is the initial value of domestic sales, Ni is the own-price elasticity of demand
for the entire product category, and (Di/Mi+Di) pi measures the weighted-average
increase in the price of the product category.

Equation [13] is applied for two cases. In the first case, it is assumed that Ni = 0. That
is, the demand for the product category is inelastic or unresponsive to a change in the
product category’'s price. For the second case, it is assumed that Ni = 1 or is of unit
elasticity. Although the Commission lacked estimates of Ni for each of the 79
input-output sectors, 37 of the 44 estimated own-price elasticities contained in a study by
H. Houthakker and Lester Taylor (Consumer Demand in the United States: Analyses and
Projections, Harvard University Press, 1970) were between zero and one.

After equations [11a], [12], and [13] are placed in matrix form, the pi are then
replaced with [10c] to estimate the effects of the steel price increase.



Description of Data

The 79-sector (n=79) U.S. input-output coefficient matrix, A, in [10b] is obtained
- from the U.S. Department of Commerce, The Detailed Input-Output Structure of the
U.S. Economy, 1977. )

Data on U.S. imports, Mi, and U.S. exports, Xi, are from official statistics of the U.S.
Bureau of the Census. Imports are classified by the Tariff Schedules of the United States
(TSUS), and exports are classified by Schedule B. These trade data are concorded to the
Bureau of Economic Analysis input-output categories using a concordance prepared by
the Commission’s Office of Industries. Imports are measured inclusive of international
transport costs, but exclusive of duties paid, i.e. c.i.f. Exports are values f.a.s. at the U.S.
port. Domestic shipments, Di, are from data tapes developed by the U.S. Bureau of
Labor Statistics. Domestic shipment and trade data are deflated to 1977 dollar values
using U.S. price deflators to make them comparable to the technical coefficients of the
input-output table. The price deflators are constructed from estimates of constant-dollar
domestic shipments prepared by the U.S. Bureau of Labor Statistics.

The import-, Nmm, and export-, Nxx, demand elasticities are obtained for each of the
79 2-digit input-output industries from Robert E. Baldwin and Wayne E. Lewis, “U.S.
Tariff Effects on Trade and Employment in Detailed SIC Industries,” in U.S. Department
of Labor, Bureau of International Labor Affairs, The Impact of International Trade and
Investment on Employment, 1978.






APPENDIX E
ESTIMATED EFFECTS OF VRAs ON EXPORTS, IMPORTS, AND
DOMESTIC SALES IN 79 STEEL-CONSUMING INDUSTRIES






Table E-1 : : i
Effects of VRAs: Estimated changes in U.S. exports, imports, domestic sales, and total sales, by Industry, 1985

(In thousands of 1986 dollars)

Input- Reduction Increase Reduction in Reduction In total sales
output in in domestic Zero demand Unit demand
sector Industry description exports imports sales! elasticity elasticity
01 Livestock and livestock products ...........hiiiiiiiiii e, 63 23 4,640 86 4,703
02 Other agricultural products . .........c.00tetennnneneensnnnenns 3,541 337 7.341 3,878 10,882
03 Forestry and fishery products ...............cc0iiiviveinnennes 13 45 820 57 832
04 Agricuttural, forestry, and fishery services ..................... 0 0 9,144 0 9,144
05 Iron and ferroalloyores mining . ...........coivuniiininrrneneas 263 399 1,247 662 1,509
06 Nonferrous metal ores mining ...........coiiievreenenaroenenn 62 246 1,003 308 1,065
07 CoalmINING .....oiiiniitiniiiniianeiariiereriscsneatnnnanas 812 28 3,832 839 4,644
08 Crude petroleum and natural gas ...............cciviievenneenn 125 12,870 36,439 12,995 36,564
09 Stone andclay miningandquarrying . ............c.oviiiennen, 129 211 1,472 341 1,601
10 Chemical and fertilizer mineraimining ............ccoiviervennns 24 554 1,540 788 1,774
11 New construCton . .........coiuiiien e rierenrensnnasnens 0 0 130,392 0 130,392
12 Malintenance and repalr construction ..................c00uvenn 0 0 57,455 0 57,455
13 . Ordnance and accessorles .......... P 311 25 3,821 336 4,132
14 Food and kindred products ..........ccvivinirnnenernnenecnoens 1,079 751 11,778 1,830 12,857
15 Tobacco manufactures ........... et e et eareterernteonens 217 7 1,611 224 1,827
16 Broad and narrow fabrics, yarn and thread mills ................ 95 ) 267 2,790 362 2,886
17 Miscellaneous textile goods and floor coverings ................. 37 - 100 653 138 690
18 PPArE) ..ttt ettt ee sttt are s e 85 3,178 5,506 3,264 5,592
19 Miscellaneous fabricated textile products ................... ... 56 56 1,789 212 1,845
20 Lumber and wood products, except containers ................. 1,029 1,158 7,071 2,187 8,099
21 Wood CONtaINers . ....covvvvtitereeennnrersstnrorneneassnsases 9 42 290 51 299
22 Household furniture ..... e s eeae e e e ettty 279 18,456 32,146 18,735 32,425
23 Other furniture and fIXtUres ............c.cvvveirenirenecennnnes 23 315 1,458 338 1,481
24 Paper and allled products, except contalners ................... 1,880 1,304 9,054 3,184 10,934
25 Paperboard containers and boxes .............coivvveiiirennans 0 5 1,168 5 1,169
26 Printingand publishing ............cciiiiitiininnirranenennass 836 315 19,937 1,151 20,773
27 Chemicals and selected chemical products ............ccccieuvnn 2,532 1,821 10,572 4,152 13,103
28 Plastics and syntheticmaterials .................c.ccovviiennnn 1,011 . 343 4,490 " 1,354 5,502
29 Drugs, cleaning and toilet preparations ...................0.0.. 1,392 \ 1,047 15,653 2,439 16,945
30 Paints and allled products ...........coivvtenevnneennnncasnnns 51 | 20 1,370 71 1,421
31 Petroleum refining and related industries ....................... 1,474 2,840 32,707 4,314 34,182
32 Rubber and miscellaneous plastic products ..................... 423 2,729 8,196 3,152 8,619
33 Leather tanning and finishing .........ccviiiiiiaviennrnronnnes 40 128 232 169 272
34 Footwear and other leather products ............ceeevnevarnres 27 2,368 2,595 2,392 2,622
35 Glass and glass products ...........ccoorieerirernicncsnroanses : 98 359 2,466 457 2,564
38  Stoneand clay products ..........c.iveiirtriieertrerenatranns 2,231 19,375 82,798 21,606 85,028
37 Primary iron and steel manufacturing ............ovviivvnnnnas 569 5,397 17,851 5,966 18,420
38 Primary nonferrous metals manufacturing ...................... 3,508 28,243 129,245 31,751 132,752
39 Metal CONtaINers . .......ccvvivnivniersorosronnnsesnnsassnnns 207 812 23,681 1,019 23,888
40 Heating, plumbing, and structural metal products ............... n 1,868 91,458 2,238 91,829
41 Screw machine products and stampings ................00000.n 324 1,298 41,316 1,622 41,640

See footnote at end of table.
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Table E-1—Continued
Effects of VRAs: Estimated changes In U.S. exports, imports, domestic sales, and total sales, by Industry, 1985

(In thousands of 1986 dollars)

Input- - Reduction Increase Reduction in Reduction In total sales
output In in domestic Zero demand Unit demand
sector Industry description exports imports sales? elasticity elasticity
42 Other fabricated metal products .................oiviiiinnnn. 2,978 15,361 . 68,922 18,339 71,900
43 Engines and turblnes ..................ccciiiiieiiinniieinenns 6,349 3,733 20,397 10,082 26,746
44 Farmandgarden machinery ..............ccviiveennniinrnnenns 2,336 3,098 19,511 5,434 21,847
45 Construction and miningmachinery ...............coviiiiiinens 8,611 3,298 26,949 11,909 35,560 -
46 Materials handiing machlnen;y and equlpment .................... 684 1,375 6,603 2,058 7,287
47 Metalworking machinery and equipment ........................ 7,376 10,594 . 25,738 17,970 33,114
48 Special Industry machinery and equipment ...............c0vennn 2,374 3,979 18,205 6,353 20,580
49 General machinery and equipment ................c0viiiiinnnn 2,425 3,162 19,130 5,587 21,555
50 Miscellaneous machinery, except electrical ..................... 574 2 4,639 576 5,213
§1  Office, computing, and accountingmachines ................... 60,704 42,282 84,970 102,986 145,674
52 Service Industries machines ...............coviiiiiiinenenannns 1,407 248 14,085 1,656 15,492
53 Electric Industrial equipment and apparatus ..................... 5,582 2,710 27,187 8,292 32,769
54 Household appllances .............ccovviiiiiiiiiiiinnnnnennnen 1,367 1,784 10,455 3,151 11,823
55 Electric \?htlng andwiringequipment ...............0iiirinen 853 2,004 4,558 2,857 5,410
56 Radio, TV, and communication equipment 2,635 13,804 27,139 16,440 29,774
57 Electronic components and accessories ... 11,153 1,513 14,263 12,666 25,416
58 Misc. electrical machinery and supplies .. 20,031 14,071 30,499 34,102 50,530
59 Motor vehicles and equipment .......... 16,951 66,982 111,538 73,933 128,486
60 Alrcraftandparts ..................... 72,001 30,132 106,343 102,133 178,344
61 Other transportation equipment ......... 1,493 2,802 10,846 4,295 12,340
62 Sclentific and controliing Instruments ....................... ... 1,917 1,071 4,232 2.988 6,150
63 Optical, ophthalmic, and photographic equipment ............... 912 1,514 7,532 2,426 8,444
64 Misceflaneous manufacturing ..................c.iiiiiieiiaann 2,268 7,687 9,105 9,955 11,373
65 Transportation and warehousing .............coivviivneanennnn 0 0 8,601 0 8,601
66 Communications, exceptradioand TV .........ccviinviennrns 0 0 2,589 0 2,589
67 Radio and TV broadcasting ............cocvviiiinneninnnnnns 0 0 1,786 0 1,786
68 Electric, gas, water, and sanitary services ..................... 0 0 6,434 0 6,434
69 Wholesale andretalitrade . ..............c.coiiiiivinnnnnenenns 0 0 11,322 0 11,322
70 Finance and INSUraNce ............c.coviiiiniirninreaninnnranes 0 0 9,700 0 9,700
7 Realestate andrental ................c.ccviiiinnnenivnecnenss 0 0 27,342 0 27,342
72 Hotels, personal and repair servicesexc. auto .................. 0 0 3,793 0 3,793
73 Business S86rvices ................ ittt it ii e 0 0 30,432 0 30,432
74 Eating and drinking places . ............cci v iinnneennenrnnenn 0 0 49,730 0 49,730
75 Automobile repalr and services ............... 0. iiiiiiiiianes 0 0 4,135 0 4,135
76 AMUSBIMBNES . . ... ittt it ieineenereerosennanssesnnnnns 0 0 2,117 0 2,117
77 Medical, educ. services and nonprofitorg ...................... 0 0 9,587 0 9,587
78 Federal Government enterprises ................ccoivvnnenrnns 0 0 5,854 0 5,854
79 State and local government enterprises ........................ 0 0 0

Total, allIndustries ..............ciiiiiiiiniiiieeiinennenns 258,416 332,445 1,665,196 590,861 1,923,612

' Based on domestic demand elasticity of one. If the elasticity equals zero, the reduction in domestic sales is identical to the decrease in imports.
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iape £-«£ .
Etfects of VRAs: Estimated changes In U.S. exports, imports, dpmestic sales, and total sales, by industry, 1888

(In thousands of 1986 dollars)

Input- - Reduction Increase Reduction in Reduction In total sales
output in in domestic Zero demand Unit demand
sector Industry description exports imports sales! elasticity elasticity
01 Livestock and livestock products .............covivvivriennnnns 159 61 12,409 220 12,568
02 Other agricultural products ................... 7,029 979 13,942 8,007 20,971
03 Forestry and fishery products ............. 32 108 2,239 140 2,271
04 Agricuttural, forestry, and fishery services ... 0 0 24,953 0 24,953
05 lron and ferroalioy ores mining .............cociiiiiniiinniaes 468 873 2,808 1,341 3,276
06 Nonferrous metal ores mining . 317 666 2,323 983 : 2,640
07 Coalmining ..............co0vnn 1,847 - 62 9,641 1,910 11,488
08 Crude petroleum and natural gas ... 198 23,370 53,549 23,569 53,747
09 Stone and clay mining and quarrying . . 375 729 3,728 1,105 4,103
10 * Chemical and fertilizer mineral mining . 589 1,138 3,701 1,728 4,291
11 New construction .................. .. 0 0 356,436 0 356,436
12 Maintenance and repalr construction ..... D 0 157,360 0 157,360
13 Ordnance and accessories .......... . 675 ) 85 10,619 760 11,294
14 Food and kindred products ......... .. . 3,063 1,988 30,185 5,051 33,248
1§ Tobacco Manufactures ...........c.coeveveeioninncnnanns .. 665 17 4,309 682 4,974
16 Broad and narrow fabrics, yarn and thread mills .. 281 696 7,804 977 8,085
17 Miscelianeous textile goods and fioor coverings 1056 353 1,861 458 1,966
.18 APDBIBl ..ttt it it 260 9,295 15,322 9,555 . 15,582
19 Miscellaneous fabricated texthe products ....................... 169 - 500 4,71 669 4,880
20 Lumber and wood products, except containers ................. . 2,915 3,110 19,960 6,024 22,875
21 Wood CONtalNers .. .........covvevivesrecsrenesssntasssessnes 28 117 . 808 145 836
22 Household furnfture ..............covuvretenennrnccnsansnsnns 704 56,194 92,472 56,897 93,175
23 Other furniture and fIXtUres ............c vvevvennnrsncnoconns - 56 969 4,118 1,025 4,174
24 Paper and allled products, except contalners ................... 5,536 3,508 24,738 9,042 30,274
25 Paperboard containers and boxes ...........c.c.ciiiiieiiiinnn 0 18 . 3,418 18 3,418
26 Printing and publishing ..........c.coioviiiiinreiiininiironnnnaes 2,243 986 55,935 3,228 58,177
27 Chemicals and selected chemical products ..................... 6,278 4,112 26,035 10,388 32,311
28 Pilastics and synthetic materials ...................c. oo . 2,792 900 12,094 3,692 14,886
29 Drugs, cleaning and tollet preparations ..............ccc0unueen 4,029 3,251 44,213 7,280 48,242
30 Paints and allled Products ..........ccovsietirininctscnsananns o127 82 3,570 209 3,697
31 Petroleum refining and related industrles ....................... 2,873 4,903 58,385 7,776 61,258
32 Rubber and miscellaneous plastic products ..................... 1,146 7,851 22,380 8,997 23,526
33 Leather tanningand finishing . ......... ... oot iiiniinnnnnnsnes 112 333 579 446° 691
34 Footwear and other leather products .....................00uan - 74 6,694 7,165 6,769 7,240
35 Glass and glass ProducCts .......c.coeevurernrnceraeanaranneas 247 1,038 6,710 1,284 6,956
36 Stone and Clay Products ...........covreetuirtorriraienaensaas 5,522 55,614 226,252 61,137 231,774
37 Primary Iron and steel manufacturing ................ooieenns 1,423 11,659 39,845 13,082 41,268
38 Primary nonferrous metals manufacturing ...................... 9,378 97,645 341,500 107,023 350,878
39 Motal CONtaINerS .........oovnroursrsnrontcetsaceorasosonanas . 613 1,007 - 63,793 1,620 64,406
40 Heating, plumbing, and structural metal products ............... 817 5,517 233,808 6,334 234,624
41 Screw machine products and stampings’ ............. Chererines 881 3,512 105,720 4,394 106,601

See footnote at end of table.
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Table E-2—Continued
Effects of VRAS:

Estimated changes In U.S. exports, imports, domestic sales, and total sales, by Industry, 1986
{In thousands of 1986 dollars)

Input- Reduction Increase Reduction in Reduction in total sales
output in in domestic Zero demand Unit demand
sector Industry description exports imports sales? elasticity elasticlty
42 Other fabricated metal products ..............ccivevvieennnnn. 7,747 43,359 182,795 51,105 190,542
43 Engines and turbines .. .......... .. ittt it 16,063 11,639 51,224 27,702 67,287
44 Farm and gardenmachinery . ..........c.ciitiienninrnenreennss 5,054 8,582 48,095 13,636 53,149
45 Construction and mining machinery ...............cevvevvunennn 18,205 9,360 66,091 27,566 84,296
46 Materials handling machine and equipment ...........cccinuinnn 1,695 4,290 16,568 5,985 18,263
47 Metalworking machinery and equipment ........................ 20,531 32,358 72,303 52,889 92,834
48 Speclal Industry machinery and equipment ...................... 6,263 13,147 47,972 19,410 54,235
49 General machinery and equipment . .......... ... ciiiiiiiianen 5,935 9,023 48,787 14,958 54,722
50 Miscellaneous machinery, except electrical ..................... 1,426 7 11,642 1,433 13,068
51 Office, computing, and accounting machines ................... 159,737 136,981 214,114 296 1718 373,852
52 Service Industries machines ...............coviviineenanennnnn 3,289 909 35,542 4,198 38,831
53 Electric Industrial equipment and apparatus ... .........c.ccvenen. 14,370 7,474 69,738 21, 1844 84,108
54 Household applances ...........cc.civveieneiiivnnennenananens 3,422 5,144 28,918 8,566 32,340
55 Electric lighting and wiring equipment .......................... 2,277 6,115 12,623 8,392 14,900
56 Radio, TV, and communicationequipment ..............cc0vvve. 7,088 39,124 72,854 46,213 79,942
57 Electronic components and accessories .........c...veveevnnn.e. 32,781 4,176 35,183 36,957 67,964
58 Misc. electrical machinery and supplies ........................ 53,906 44,929 83,981 98,835 137,887
59 Motor vehicles and equipment .......................ciiiinnn. 41,664 174,037 307,998 215,701 349,662
60 Alrcraft @and Parts .........covvitnnrinrnrnnrracanrenrannnnnnns 190,139 93,889 319,563 284,028 509,701
61 Other transportation equipment . ..............c.ovennvneensen, 3,433 7,861 28,278 11,294 31,711
62 Sclentific and controlling Instruments . .......................0. 5,132 3,213 11,727 8,344 16,859
63 rtlcal ophthalmic, and photographic equipment ............... 2,679 4,561 20,086 7.240 22,766
64 cellaneous Manufacturing ..........cciiiieeniiinrannanansnn 6,047 21,670 25,365 27,718 31,413
65 Transportation and warehousing .............ccouevvvinnnnnnns 0 0 22,086 0 22,086
66 Communications, exceptradio and TV .........ciiivvivvnenrens 0 0 6,806 0 6,806
67 Radlo and TV broadcasting . ................cciiiiiiiinennnt. 0 0 4,846 0 4,846
68 Electric, gas, water, and sanitary services ..................... 0 0 16,070 0 16,070
69 Wholesale and retalltrade . ..............cciiiviivnnennrannnns 0 0 30,429 0 30,429
70 Flnance and INSUrance ..............ccvviieiesnnnnrnnneneansns 0 0 . 27,907 0 27,907
1A Realestate andrental ...........c.cvviiieirnrnennreenrecnnes 0 0 75,642 0 75,642
72 Hoteis, personal and repair services exc. auto .................. 0 0 10,461 0 10,461
73 BUSINGSS SBIVICES ... ... cvivviiirnrrinranetoonnrnensnroansss 0 0 84,050 0 84,050
74 Eating and drinking places . ............cciiiiiiiiiirnnenaens, 0 0 136,216 0 136,216
75 Automoblie repair and services ..............chiiiiiiiiiianean, 0 0 11,390 0 11,390
76 AMUSBMBNTS ...ttt it ieiettteerunenenetttoneenneosnnssas 0 0 5,735 0 5,735
77 Medical, educ. services andnonprofitorg ...................... 0 0 26,599 0 26,599
78 Federal Government enterprises .............ccovvvveneenecnns 0 0 15,636 0 15,636
79 State and local government enterprises ...............c.c000uusn. 0 0 0

Total, allIndustries .............c.coiiiiirveeiiirrnernannrenss 672,907 991,788 4,396,718 1,664,695 5,069,625

! Based on domestic demand elasticity of one. If the elasticity equals zero, the reduction In domestic sales ie identical to the decrease in imports.



Table E-3 . : : .
Effects of VRAs: Estimated changes In U.S. exports, imports, domestic sales, and total saleg, by industry, 1987

(in thousands of 1986 dollars)

Input- Reduction Increase Reduction In Reduction in total sales
output in in domestic Zero demand Unit demand
sector Industry description exports imports sales! elasticity elasticity
01 Livestock and livestock products .................ciiiiiannn 150 56 11,363 206 11,613
02 Other agricultural products .. ...........cciiiiiieiirernnenronas 7,013 764 13,244 7,778 20,258
03 Forestry and fishery products ..............cc.iiiieiennnennnes 38 113 2,048 161 2,086
04 Agricultural, forestry, and fishery services ..................... 0 0 22,865 0 22,865
05 Iron and ferroalloy ores mining ...........ocviviiinreenservenss 366 726 2,469 1,091 2,834
06 Nonferrous metalores mining ............c.coiiieinvnnrnoensns 311 546 2,042 856 2,352
07 CoalmININg. ... i i i i i it ittt 1,415 83 8,947 1,479 10,362
08 Crude petroleum-and natural gas .................covvuiienenns 1356 25,220 49,914 25,355 50,049
09 Stone and clay mining and quarrying . ..........cevivv oo 407 453 3,336 860 3,743
10 Chemical and fertilizer mineraimining ........... .o vieiinas 462 1,072 3,404 1,534 3,866
1 NOW CONSEIUCHION ... .viiie vt nnenrornenrnoncesosoonsaos 0 0 321,646 0 321,646
12 Maintenance and repalr construction ................c.civnv. 0 0 141,249 0 141,249
13 Ordnance and acCessories ..........ccouvrrruneinnineessioeesns 648 83 9,745 731 10,393
14 Food and kindred products ..........covvenienenrnenneonrenens 3,022 1,951 27,715 4,973 30,737
15 Tobacco ManuUfactures ...........ccoviveeninsacncnonsnencass 910 17 3,855 927 4,766
16 Broad and narrow fabrics, yarn and thread mills ................ 287 733 7,176 1,020 7;483
17 Miscellaneous textile goods and floor coverings ................. 109 341 1,741 450 1,850
18 2 o7 o 7= T 298 9,801 15,181 10,188 ‘15,479
19 Miscellaneous fabricated textile products ..............covvvnnnn 172 543 4,390 715 4,562
20 Lumber and wood products, except containers ~................. 3,458 3,096 18,580 6,554 22,038
21 Wood containNers .. ........coovveiuinservinneenennnneressnnns 28 139 762 167 790
22 Household furniture ......... ... . iiiiiiiniieiininssnnsrenenss 79 58,383 91,359 59,102 92,078
23 Other furniture and fiXtures ...............coviiiiirniennrnanns 59 852 3,890 911 3,949
24 Paper and allied products, except containers ................... 6,391 3,733 23,325 10,124 29,716
25 Paperboard containers and boxes ..............cciieiiiieianan 0 18 3,152 18 3,152
26 Printingand publishing . ............ciiiiiiiiiiianrnnnsnnenas 2,362 944 52,680 3,308 55,042
27 Chemicals and selected chemical products ..................... 6,481 3,901 24,141 10,382 30,622
28 Plastice and synthetic materials ............cooiineniinirenens 3.161 886 11,400 4,047 14,562
29 Drugs, cleaning and toilet preparations ........................ . 3,870 3,471 42,020 7,341 45,890
30 Paints and allled products ..........ccovuvvirevrierinrnnanranss 144 94 3,288 238 3,432
31 Petroleum refining and related Industrles ....................... 2,873 4,439 52,867 7,313 55,740
32 Rubber and miscellaneous plastic products ..................... 1,297 8,133 21,752 9,430 23,049
33 Leather tanning and finishing .............cccoviiiiiieininnnan, 128 414 615 542 743
34 Footwear and other leather products .............ovoevvvennnen 96 6,856 7,234 6,952 7,330
35 Glass and glass products ............eetuietniesisnonsnenssnas ) 268 1,028 6,163 1,296 6,430
38  Stoneandclay products ...............cciieiiniiiesiiiinenans 5,971 56,783 211,837 62,755 217,808
37 Primary iron and steel manufacturing ...............ccviieennn 1,371 10,953 35,821 12,324 37,192
38 Primary nonferrous metals manufacturing ...................... 10,042 63,737 299,864 73,780 309,907
39 Metalcontainers ..............c.o0uunn e iarsee e 516 1,113 58,367 1,629 58,883
40 Heating, plumbing, and structural metal products ............... 886 §,077 215,146 5,963 216,032
41 Screw machine products and stampings ............c.cc 000000 866 3,703 97,421 4,569 98,287

See footnote at end of table.



Table E-3—Continued
Effects of VRAs: Estimated changes in U.S. exports, imports, domestic sales, and total sales, by industry, 1987

(In thousands of 1986 dollars)

Input- - Reduction Increase Reduction in Reduction in total sales
output in in domestic Zero demand Unit demand
sector Industry description exports imports sales! elasticity elasticity
42 Other fabricated metalproducts ..............co0vvivevnennnn.. 8,478 45,206 172,434 53,684 180,912
43 Engines and turblnes ..............cciiiiiiiiiiiiiiiiiiienas 16,453 11,270 . 47,137 27,723 63,590
44 Farm and garden machinery ......... . . 4,419 8,724 44,229 13,143 48,648
45 Construction and mining machinery . 14,950 8,947 61,116 23,897 76,066
46 Materials handling machinery and equipment . 1,685 4,192 15,695 5,877 17,380
47 Metalworking machinery and equipment ..... 20,758 28,413 65,572 49,171 86,329 .
48 Speclal Industry machinery and equipment . ..................... 7,060 13,553 44,298 20,613 61,358
49 General machinery and equipment ...............ccvveiiininns 6,223 9,287 45,389 . 15,510 51,612
50 Miscellaneous machinery, except electrical ..................... 1,317 8 10,813 1,325 12,130
51 - Office, computing, and accounting machines ...... e eeaeneenee 173,670 164,972 233,282 328,642 406,952
52 Service Industries machines ................ ooiiiiiiiienrnnnes 3,649 1,151 33,462 4,800 37.111
53 Electric industrial equipment and apparatus ..................... 14,250 8,889 65,419 23,139 79,670
54 Household applances . .......ccuovtrrrenretnnnnernioeenesennns 3,810 4,993 27,018 8,803 30,828
55 Electric lighting and wiring equipment .......................... 2,594 6,618 12,463 9,212 15,057
56 Radlo, TV, and communicationequipment . ..................... 7,469 35,063 68,257 42,532 75,726
57 Electronic components and accessories ..............ccovvnnenn 37,051 4,518 - 34,749 41,569 71,800
58 Misc. electrical machinery and supplles ................c..0cuv.. 57,582 49,732 85,279 107,314 142,861
59 Motor vehicles and equipment ...........cciiieiiiensenronenes 42,153 166,313 289,096 208,466 331,249
60 Alrcraft andparts . ...........ccovevnnnnns 190,620 84,626 291,540 275,246 482,160
61 Other transportationequipment .............cciiiiiivnerennns 2,999 7,305 25,913 10,304 28,913
62 Sclentific and controlling Instruments 5,244 3,374 11,418 8,617 16,662
63 Optical, ophthalmic, and photographic equipment ............... 2,499 4,293 19,097 6,792 21,596
64 Miscellaneous manufacturing .............ccuvenvrnrenennacnnn 7,821 21,866 25,141 29,687 32,962
65 Transportation and warehousing ......... 0 1] 20,625 0 20,625
66 Communications, except radlo and TV ...... 0 0 6,521 0 6,521
67 Radlo and TV broadcasting ................ 0 0 4,785 0 4,785
68 Electric, gas, water, and sanitary services .. 0 0 14,887 0 14,887
69 Wholesale and retaittrade ................. 0 0 27,971 0 27,971
70 Finance and Insurance ..............cevuernn 0 0 26,065 0 26,065
71 Realestate andrental ...................... 0 0 70,736 0 70,736
72 Hotels, personal and repalr services exc. auto .............00... 0 0 9,609 0 9,609
73 Business S8BIVICeS ........civiiiiiiiieiitieiiiiienrecnrianaas 0 0 80,560 0 80,560
74 Eatinganddrinkingplaces .............cciiiiiiiiiiniiinnn, 0 0 125,715 0 125,715
75 Automobile repair and services ............ .. i ittt 0 . 0 10,582 0 10,582
76 AMUSBMBNES . ..ottt it et terisassosostsossosanansasnennsns 0 0 5,500 0 5,500
77 Medical, educ. services and nonprofitorg ...................... 0 0 25,146 0 25,146
78 Federal Government enterprises ..............c.ccitiiiennnnenn 0 0 14,592 0 14,592
79 State and local government enterprises .................cc00.u. 0 0 0
Total, all INdUSIIBS . . ......ccoiiii ittt ittt it i 699,482 963,641 4,106,128 1,663,123 4,805,609

1 Based on domestic demand elasticity of one. If the elasticity equals zero, the reduction in domestic sales is Identical to the decrease in imports.



Table E-4 . . .
Etfects of VRAs: Estimated changes in U.S. exports, Imports, domestic sales, and total sales, by Industry, 1988

{In thousands of 1986 dollars)

Input- : _— " Reduction ‘Increase Reduction in  _Reduction In total sales
output in in domestic Zero demand Unit demand
sector Industry description exports Imports sales' elasticity . elasticity
01 Livestock and livestock products .........ccoiviviiirnnvennens 23 8 1,301 31 1,324
02 Other agricultural products ...........ccoiiiiiinniivrnsennenss 1,012 79 - 1,652 1,091 2,564
03 Forestry and fishery products ..............ccciivveernncaenass 4 22 239 28 243
04 Agricuitural, forestry, and fishery services ..................... 0 0 2,673 0 2,673
05 lron and ferroalloy ores mining ..............ccovvevernenunrnns 46 100 288 146 334
06 Nonferrous metaloresmining ................ciiviveeenrnnnss 45 66 233 11 : 277
07 Coal MINING ..ottt teriiiretrectistnneiossosansnansses 182 13 1,035 195 1,218
08 Crude petroleum and natural gas ........ccociiivneeenncasanan 17 2,555 5,408 2,572 5,424
09 Stone and clay miningand quarrying . .......ccovievieennvnennen 51 64 387 115 438
10 . Chemical and fertllizer mineralmining ............ccivviviinnns §7 157 409 214 466
11 New construction ........ccovvvrvenrninrnnnroroanrocsssnnnas 0 0 37,029 ) 0 37,029
12 Maintenance and repair construction ................00ovuenne 0 0 16,229 0 16,229
13 Ordnance and acCess0res ...........covveivrevincsssntossanss 79 1 1,120 20 1,199
14 Food and kindred products ...........ccccveeieeninsansnnsnnas 426 210 3,179 636 3,608
15 Tobacco Manufactures .............c.ccoceivrosnscnncnannccnns 126 2 437 128 563
16 Broad and narrow fabrics, yarn and thread mills ................ 38 72 819 110 857
17 Miscellaneous textile goods and floor coverings ................. 15 38 200 53 216
18 Apparel .........ciiiiiiiiiieiiinens PN . 48 1,106 1,716 1,150 1,759
19 Miscellaneous fabricated textlle products . ...................... 22 60 506 83 529
20 Lumber and wood products, except containers ................. 513 333 2,131 848 2,645
21 Wood CoNtainers ..........coveeivernsearescnsrsncnesanensnns 5 15 87 20 92
22 Household furnlture ................ccceviurnnrrnrnnronsnaenss 109. 8,372 10,225 6,481 10,334
23 Other furniture and fIXtUres ...............c.ocveivervneennoons . 9 112 468 120 : 476
24 Paper and allied products, except containers ................... 874 477 2,727 1,352 3,602
25 Paperboard containers and boxes ..........ccocviirereencananan 0 2 364 2 364
26 Printingand publishing . ........ccoivieritirrreiecnrnsnsannnss 31§ 111 6,141 ) 426 6,456
27 Chemicals and selected chemical products ...............c..c0.. 852 564 2,845 1,416 3,697
28 Plastics and syntheticmaterials .................coeveenn. - 455 113 1,333 568 1,788
29 Drugs, cleaning and toilet preparations .. 516 394 4,906 910 5,422
30 Paints and allled products ...........ccoiiiinviiiianriosionnass 18 6 376 22 392
31 Petroleum refining and related Industries ...............c..ccv0vnn 305 493 6,019 798 6,324
32 Rubber and miscellaneous plastic products ..................... 188 1,059 2,634 1,247 ) 2,821
33 Leather tanningand finlshing ....................... .. - 18 60 81 78 100
34 Footwear and other leather products ................ .. .. 14 810 850 824 864
35 Glass and glass products ............ceevievinrnine . - 35 119 706 153 741
36 Stone and clay products ..........cc.vceniinanans 828 6,720 24,474 7,547 25,302
37 Primary Iron and steel manufacturing .............. 233 1,563 4,255 1,796 4,488
38 Primary nonferrous metals manufacturing ............ 2,066 8,078 34,541 10,143 36,606
39 Metal containers ............ccovvenivnontvennncnnes . 90 156 6,698 246 6,788
40 Heating, plumbing, and structural metal products 116 5§72 24,749 687 24,865
41 Screw machine products and stampings . ..........cceenieeninn 113 491 11,219 604 11,333

See footnote at end of table.
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Table E~4—Continued

Effects of VRAs: Estimated changes in U.S.

exports, Imports, domestic sales, and total qalu, by industry, 1988

(In thousands of 1986 dollars)

Input- Reduction Increase Reductlon In Reduction In total sales
output in In domestic Zero demand Unit demand
sector Industry description exports imports sales’ elasticity elasticity
42 Other fabricated metal products ..........cciveiieniennrosnsns 1,118 - 5,626 20,167 6,744 21,286
43 Engines and turbines ............ccovveiiiininnnennnnrrnnnnses 2,165 1,556 5,514 3,721 7,679
44 Farmand gardenmachinery ...........ooiiiiiiiiii e §91 . 1,112 5,106 1,702 5,697
45 Construction and miningmachinery ................ccoovvvnivenns 2,075 1,053 7,051 3,128 9,127
468 Materials handling machinery and equipment .................... 251 486 1,830 737 2,081
47 Metalworking machinery and equipment ...............c0vv0uasn 2,728 3,428 7,676 6,156 10,404
48 Special industry machinery and equipment . ...... et eereeesaeaans 999 1,745 5,151 2,744 6,151
49 QGeneral machinery andequipment ...............c.ovviinrneens 875 1,192 5,276 2,067 6,161
50 Miscellaneous machinery, except electrical ......... SN 192 2 1,252 193 1,443
51 Office, computing, and accounting machines ................... 23,525 20,608 29,991 44,133 53,516
52 Service Industries machines ...........cotiieiinnnininenennenns 552 154 3,900 7086 4,452
53 Etectric industrial equipment and apparatus ..............c..u0.n 1,978 1,359 7,671 3,337 9,649
54 Household appllances ... ... ..ot tiieerinrivinronnnnsesonsa . 557 586 3,135 1,143 3,691
55 Electric l{?htlnq andwiringequipment ...........ccciiiivennnes 359 912 1,565 1,271 1,924
56 Radio, TV, and communicationequipment . ..............c0c0e.. 1,072 4,044 7,980 5,116 9,062
57 Electronic components and accessories ..................o000.n 5,315 660 4,132 5,975 9,447
58 Misc. electrical machinery and supplles .................co00enn 7.875 6,647 10,650 14,522 18,528
59 Motor vehicles and equipment ...............ccviiiiiiiniiana, 5,519 18,568 32,869 24,087 38,389
60 Alrcraft and parts . .........coiiiireter et riiatinesiansraeans 25,152 9,961 33,664 35,113 58,816
61 Other transportationequipment ..............c.civivinnrnnnans 415 773 2,918 1,188 3,333
62 Sclentific and controlling instruments ................ce0evuvnnn 717 420 1,358 1,136 2,075
63 Ofmcal. ophthaimic, and photographic equipment ............... 305 496 2,235 801 2,540
64 Miscellaneous manufacturing . ......c.coovtvevtnerenaneessenene 1,048 2,687 3,053 3,738 4,101
65 Transportation and warehousing ..........ooveiiiinnieennnnens 0 2,389 0 2,389
66 Communications, exceptradioand TV ............covvivrneenn, 0 0 768 0 768
67 Radio and TV broadcasting . .......covviiiiiiieinenneneceannas 0 0 562 0 562
68 Electric, gas, water, and sanitary services ..................... 0 0 1,719 0 1,719
69 Wholesale andretall trade ........covviiitiirenenerenrnsnnnnss 0 0 3,254 0 3,254
70 FINaNce and INSUFANCO . .....cvtvvettrrintiosinerocnonnsonnnns 0 0 3,023 0 3,023
Al Reoalestate and rental .......ccovvevtennenenenrnennnnnreranas 0 0 8,212 0 8,212
72 Hotels, personal and repalr services exc. auto .................. 0 0 1.104 0 1,104
73 BUSINGSS SOIVICES . ........coviiivrivniotinrnennocnanncananss 0 0 9,453 0 9,453
74 Eatingand drinking places .........ccoiiiiiiiiiiieniiiernnaans 0 0 14,486 0 14,486
75 Automoblle repair and services ...............ciiiiiiiiiiiien 0 0 1,223 0 1,223
76 AMUSBMBNTE . ... cvvveerrvsinreotsssrsostsnssarsssnnsstaasans 0 0 647 0 647
77 Medical, educ. services and nonprofitorg .................c0.... 0 0 2,936 0 2,936
78 Federal Government enterprises ....... et ee e eseans 0 0 1,700 0 1,700
79 State and local government enterprises ........................ 0 0 0 0

Total, all INAUSEHES. ... ...cviiiiie it iietrreerenensrnnsnnenss 95,238 117,257 478,222 212,495 573,460

1 Based on domestic demand elasticity of one. If the elasticity equals zero, the reduction in domestic sales s identical to the decrease in Imports
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Table E-5 -

Effects of VRAs: Estimated percentage changes in U.S. exports, imports, domestic sales, and total sales, by Iindustry, 1985

Reduction In
domestic sales

Reduction in

total sales

Zero Unit Zero Unit
Input- Increase demand demand demand demand
output in elas- elas- elas- elas-
sector Industry description Imports ticity ticity ticity ticity
01 Livestock and livestock products ..............co0ieuinens 0.003 0.000 0.006 0.000 0.006
02 Other agriculturalproducts .............covviiinnennnns 0.004 0.000 0.009 0.005 0.013
03 Forestry and fishery products ....................c00vnns 0.005 0.000 0.006 0.000 0.007
04 Agricultural, forestry, and fishery services ............... 0.000 0.000 0.040 0.000 0.040
Q05 Iron and ferroalloyoresmining .............coieinn. 0.053 0.016 0.049 0.026 0.060
06 Nonferrous metalores mining ............ ... .cvvvvnenen 0.027 0.008 0.024 0.007 0.026
07 CoalminiNg .......ciniivnniiiinieinsecrieranniannennes 0.016 0.000 0.013 0.003 0.016
08 Crude petroleum and natural gas ............coo0veuveens 0.028 0.009 0.027 0.009 0.027
09 Stone and clay miningandquarrying ...............c.entn 0.026 0.003 0.022 0.005 0.024
10 Chemical and fertllizer mineraimining .................0.o 0.053 0.018 0.051 0.026 0.059
11 . Newconstruction ............coiitiiniiiieniriennnnnes 0 0.000 0.035 0.000 0.035
12 Maintenance and repair construction .................... 0.000 0.000 0.039 0.000 0.039
13 Ordnance and accessories ..............ccvvviennenaenns 0.009 0.000 0.015 0.001 0.016
14 Food and kindred products ..........cecnivenresnrennens 0.004 0.000 0.004 0.001 0.004
1§ Tobacco manufactures ..............covueeuennsonasons 0.008 0.000 0.007 0.001 0.007
16 Broad and narrow fabrics, yarn and thread mills .......... 0.010 0.001 0.008 0.001 0.008
17 Miscellaneous textile goods and floor coverings ........... 0.006 0.001 0.005 0.001 0.005
18 Y 1Y T P 0.020 0.006 0.010 0.006 0.010
19 Miscellaneous fabricated textile products ................. 0.017 0.001 0.014 0.002 0.014
20 Lumber and wood products, except containers ........... 0.022 0.002 0.014 0.004 0.016
21 Wood cOnMtalNers . .......coovivvineeanenenseansnennens 0.047 0.005 0.035 0.006 0.036
22 Household furniture .............coiervervnrnsonsnannes 0.614 0.118 0.202 0.118 0.204
23 Other furniture and fIXtUres ..............ceveivvieaneans 0.047 0.002 0.010 0.002 0.010
24 Paper and allied products, except containers ............. 0.017 0.002 0.013 0.005 0.016
25 Paperboard containers and boxes ...........c.caiineannns 0.007 0.000 0.005 0.000 0.005
26 Printingand publishing ............ccoiiiiiiiinnenniens 0.025 0.000 0.018 0.001 0.018
27 Chemicals and selected chemical products ............... 0.019 0.002 0.012 0.005 0.015
28 Plastics and synthetic materials ....................00enn 0.022 0.001 0.013 0.004 0.017
29 Drugs, cleaning and tollet preparations .................. 0.043 0.002 0.027 0.004 0.029
30 Paints and allled products .............ccoivevenennnannn 0.021 0.000 0.013 0.001 0.013
31 Petroleum refining and related Industrles ................. 0.029 0.002 0.019 0.002 0.019
32 Rubber and miscellaneous plastic products ............... 0.050 0.004 0.012 0.005 0.012
33 Leather tanning and finishing ...............cccvvieniennn 0.031 0.008 0.014 0.010 0.016
34 Footwear and other leather products .................... 0.030 0.035 0.039 0.036 0.039
35 Glass and glass products ............ccieeiiintonnoeans 0.027 0.003 0.018 0.003 0.019
36 Stone and clay Products . .......cccvreenriireraacasanns 0.563 0.048 0.205 0.053 0.210
37 Primary iron and steel manufacturing .................... 0.046 0.008 0.028 0.009 0.029
38 Primary nonferrous metails manufacturing ................ 0.273 0.057 0.262 0.064 0.269
39 Metal CONtaINerS .. ......cvviivniirironeneennransaasanes 0.282 0.007 0.191 0.008 0.192
40 Heating, plumbing, and structural metal products ......... 0.227 0.005 0.228 0.006 0.229
141 Screw machine products and stampings ..............0.. 0.131 0.004 0.131 0.005 0.132
42 Other fabricated metal products ............ccovvivivenss 0.299 0.038 0.163 0.043 0.170
43 Engines and turbines ..............coivieiienaneinceens 0.141 0.026 0.140 0.069 0.183
44 Farm and garden machinery .................. ereevenes 0.173 0.027 0.170 0.047 0.190
45 Construction and mining machinery ...................... 0.142 0.017 0.138 0.061 0.181
46 Materlals handiing machinery and equipment .............. 0.094 0.019 0.093 0.029 0.103
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Table E-6—Continued .
Ettects of VRAs: Percentage changes in U.S. exports, imports, domestic sales, and total sales, by Industry, 1985

Reduction in Reduction In
- domestic sales total sales
Zero Unit Zero Unit
Input- Reduction  Increase demand demand demand demand
output in in elas- elas- elas- elas-
sector Industry description exports Imports ticity . ticity ticity ticity
47 Metalworking machinery and equipment .................. 0.295 0.054 0.132 0.092 0.170
48 Special industry machinery and equipment 0.127 0.028 0.127 0.044 0.143
49 General machinery and equipment ...............0vuenen . 0.078 0.013 0.077 0.022 0.087
50 Miscellaneous machinery, except electrical ............... 0.026 0.020 0.000 0.025 0.003 0.028
51 Office, computing, and accounting machines ............. 0.408 0.355 0.075 0.151 0.183 0.258
52 Service Industries machines ............ccceevenuinennnse 0.074 0.074 0.001 0.070 0.008 0.077
53 Electric Industrial equipment and apparatus ............... 0.157 0.093 0.009 0.091 0.028 0.109
54 Hougehold appllaNCes .. ........ooecuivvrrasernnsonnsenns 0.133 0.053 0.011 0.066 0.020 0.075
55 Electric lighting and wiring equipment .................... 0.077 0.099 0.013 0.029 0.018 0.034
56 Radlo, TV, and communication equipment ................ 0.045 0.063 0.018 0.036 0.022 0.039
57 Electronic components and accessories .................. 0.206 0.018 0.004 0.035 0.031 0.063
58 Misc. electrical machinery and supplies .... 0.665 0.344 0.084 0.183 0.205 0.303
59 Motor vehicles and equipment ................. <., 0.092 0.092 0.030 0.059 0.039 0.068
60 Alrcraft andparts . ............ccovvviieennnes .... 0.401 0.638 0.040 0.140 0.134 0.235
61 Other transportation equipment .................. ceee 0,071 0.1 0.010 0.038 0.015 0.043
62 Scientlfic and controlling Instruments .................... 0.034 0.026 0.004 0.014 0.010 0.021
63 Optical, ophthaimic, and photographic equipment 0.041 0.041 0.006 0.032 0.010 0.035
64 Miscellaneous manufacturing .............ccovn.. .... 0.028 0.036 0.028 0.034 0.037 0.042
65 Transportation and warehousing ............... rae 0 0 0.000 0.004 0.000 0.004
66 Communications, except radoand TV .......... 0 0 0.000 0.002 0.000 0.002
67 Radio and TVbroadcasting ............oocvuvnn 0 0 0.000 0.009 0.000 0.009
68 Electric, gas, water, and sanitary services ...... 0 0 0.000 0.003 0.000 0.003
69 Wholesale andretalltrade . .................... 0.000 0.000 0.000 0.002 0.000 0.002
70 Finance and INSUranc® .........c.ocvavurensvse 0 0 0.000 0.003 0.000 0.003
71 Realestate andrental ...........ccv0nvnvnnens 0 0 0.000 0.005 0.000 0.005
72 Hotels, personal and repalr services exc. auto ... 0.000 0.000 0.000 0.004 0.000 0.004
73 Business SOIrvICOS .........ccovtircesnonnnans 0 0.000 0.000 0.007 0.000 0.007
74 Eating and drinking places .............. e 0 0 0.000 0.029 0.000 0.029
75 Automoblle repair and services ......... .0 0 0.000 0.005 0.000 0.005
76 AMUSBMBNTS .. .....cocvvvuernronsensnns 0.000 0.000 0.000 0.004 0.000 0.004
77 Medical, educ. services and nonprofit org .. .. .... 0.000 0.000 0.000 0.003 0.000 0.003
78 Federal Government enterprises .................. ... 0.000 0.000 0.000 0.013 0.000 0.013
79 State and local government enterprises .................. 0 0.000 0.000 0.000 0.000 0.000
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Table E-6 .
Effects of VRAs: Estimated percentage changes in U.8. exports, imports, domestic sales, and total sales, by industry, 1988

) Reduction in Reduction in
- domestic sales total sales
Zero Unit Zero Unit
Input- Reduction Increase demand demand demand demand
output in in elas- elas- elas- elas-
sector Industry description exports imports ticity ticity ticity ticity
01 Livestock and livestock products ..............o00e0eenns 0.033 0.006 0.000 0.016 0.000 0.016
02 Other agricuttural products ...............covviiiiennsen 0.048 0.010 0.002 0.021 0.012 0.032
03 Forestry and fishery products .................co0000ens 0.020 0.012 0.001 0.016 0.001 0.017
04 Agricultural, forestry, and fishery services ............... 0 0.000 0.000 0.102 ~0.000 0.102
05 Iron and ferroalloyoresmining .................co0vuuenn 0.134 0.134 0.039 0.125 0.060 0.146
06 Nonferrous metalores mining .............ccvcevnnneenn 0.069 0.069 0.018 0.063 0.027 0.072
07 CoalmINING ....ovvieiinroriiorensrnrossossnssnansoes 0.041 0.041 0.000 0.034 0.007 0.041
08 - Crudepetroleumandnatural gas ..............cocunuune 0.071 0.07 0.031 0.072 0.032 0.072
09 Stone and clay miningand quarrying ..................... 0.066 0.065 0.011 0.057 0.017 0.063
10 Chemical and fertilizer mineraimining .................... 0.136 0.135 0.039 0.126 0.059 0.146
11 New construction .............c..coiteniiorenisaannsncas 0 0 0.000 0.088 0.000 0.088
12 Malintenance and repalr construction .................... 0 0.000 0.000 0.100 - 0,000 0.100
13 Ordnance and accessorles .............c.couvivnnanannn 0.047 0.023 0.000 0.039 0.003 0.041
14 Food and kindred products ..........icouuveernnennnaens 0.026 0.011 0.001 0.010 0.002 0.011
15 Tobacco MANUfACtUres ........ccootvarvrsareorcocassanse 0.044 0.020 0.000 0.017 0.003 0.019
16 Broad and narrow fabrics, yarn and thread mills .......... 0.025 0.025 0.002 0.020 0.002 0.020
17 Miscellaneous textile goods and floor coverings ........... 0.015 0.015 0.002 0.013 0.003 0.013
18 APDPArOl ...ttt ittt e 0.028 0.052 0.016 0.027 0.017 0.027
19 Miscellaneous fabricated textile products ................. 0.044 0.044 0.004 0.035 0.005 0.036
20 Lumber and wood products, except containers ........... 0.054 0.055 0.005 0.035 0.011 0.040
21 Wood contaners ...........ccovveeiiuivernecnsonansans 0.117 0.1 0.013 0.089 0.016 0.092
22 Household furniture . ...........ccvvuiveenionesvonansnss 0.260 1.561 0.332 0.547 . 0.337 0.551
23 Other furniture and fixtures .............c.cciennenennse 0.020 0.120 0.006 0.025 0.006 0.025
24 Paper and allied products, except containers ............. 0.118 0.044 0.005 0.033 0.012 0.040
25 Paperboard contalners andboxes ..................c00en 0 0.019 0.000 0.013 0.000 0.013
26 Printing and publishing ............ccoviiiiniiinvenennnns 0.168 0.063 0.001 0.045 0.003 0.047
27 Chemicals and selected chemical products ............... 0.047 0.047 0.005 0.031 0.012 0.038
28 Plastics and synthetic materials ......................... 0.061 0.055 0.003 0.034 0.010 0.042
29 Drugs, cleaning and tollet preparations .................. 0.109 0.109 0.005 0.068 0.011 0.075
30 Paints and allled products . ................ccciiiinnnnn. 0.059 0.053 0.001 0.032 0.002 0.033
31 Petroleum refining and related industrles ................. 0.075 0.075 0.004 0.047 0.006 0.049
32 Rubber and miscellaneous plastic products ............... 0.040 0.128 0.011 0.030 0.012 0.032
KX] Leather tanning and finishing .............ccovvvinnvennn 0.036 0.078 0.021 0.036 0.028 0.043
M4 Footwear and other leather products ............cc00uvee 0.035 0.076 0.110 0.117 0.111 0.119
35 Glass and glass products ..............c..ieiierniianannn 0.034 0.068 0.007 0.046 0.009 0.047
36 Stone and clay products .............cciiiiiiineenaian 0.649 1.433 0.129 0.527 0.142 0.539
37 Primary iron and steel manufacturing ..........ooveevnnn. 0.069 . 0.118 0.021 0.071 0.023 0.073
38 Primary nonferrous metals manufacturing ................ 0.189 0.694 0.197 0.688 0.216 0.707
39 Metal containers ..........c.vviviinienenrerncneccntnnsass 0.478 0.718 0.008 0.481 0.012 0.486
40 Heating, plumbing, and structural metal products ......... 0.116 0.579 0.014 0.579 0.016 0.581
41 Screw machine products and stampings ... 0334 0.333 0.011 0.334 0.014 0.337
42 Other fabricated metal products ...........c.co0evvenenn 0.481 0.760 0.099 0.419 0.117 0.437
43 Engines and turbines ..............c..oiiiiiiiiiinaenns 0.359 0.359 0.082 0.361 0.195 0.474
44 Farmand gardenmachinery ...............oovieviennnnn 0.441 0.441 0.078 0.435 0.123 0.480
45 Construction and mining machinery . ................c..... 0.361 0.361 0.050 0.352 0.147 0.448
46 Materials handling machinery and equipment .............. 0.238 0.238 0.063 0.242 0.088 0.267
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Table E-6—Continued i,
Effects of VRASs: Estlmatod percontago changeo In U.S. exports, Imports domostlc sales, and total sales, by industry, 1986

Reduction In
domestic sales

Reduction In

total sales

- Zero Unit Zero Unit
Input- Reduction Increase demand demand demand demand
output in elas- elas- elas- elas-
sector Industry description exports Imports ticity ticity ticity ticity
47 Metalworking machinery and equipment .................. 0.750 0.750 0.1567 0.351 0.257 0.450
48 Special industry machinery and equipment ................ 0.323 0.323 0.091 0.331 0.134 0.374
49 General machinery andequipment ...................... 0.200 0.198 0.036 0.197 0.060 0.221
50 Miscellaneous machinery, except electrical ............... 0.066 0.061 0.000 0.063 0.008 0.071
51 Office, computing, and accounting machines ............. 1.034 0.903 0.310 0.484 0.669 0.843
52 Service Industries machines ...........coiiiiienennnnns 0.187 0.188 0.005 0.179 0.021 0.195
53 Electric Industrial equipment and apparatus ............... 0.399 0.237 0.025 0.231 0.072 0.279
54 Household appllances ...............ciiiiiriinirnnrnnne 0.339 0.136 0.030 0.169 0.050 0.189
55 Electric \7htlng and wiringequlpment .................... 0.195 0.252 0.038 0.078 0.052 0.092
56 Radlo, TV, and communication equipment ................ 0.115 - 0.161 0.051 0.094 0.060 0.104
57 Electronic components and accessorles .................. 0.523 0.048 0.011 0.090 0.094 0.173
58 Misc. electrical machinery and supplies .................. 1.692 0.874 0.274 0.513 0.602 0.839
59 Motor vehicies and equipment ..... ettt 0.235 0.235 0.092 0.162 0.114 0.184
60 Alrcraft and parts ..........coiiieiiinirnniennnrannness 1.021 1.625 0.106 0.361 0.320 0.574
61 Other transportationequlpment ......................... 0.180 0.283 0.028 0.099 0.040 0.111
62 Sclentific and controlling instruments .................... 0.087 0.067 0.010 0.037 0.027 0.054
63 Optical, ophthaimic, and photographic equipment ......... 0.104 0.104 0.018 0.081 0.029 0.092
64 Miscellaneous manufacturi £+ 0.067 0.091 0.077 0.090 0.098 0.111
65 Transportation and warehousing ........................ 0 0 0.000 0.008 0.000 0.009
66 Communications, exceptradioand TV ................... 0 0 0.000 0.006 0.000 0.006
67 Radlo and TV broadcastlng ............................. 0 0 0.000 0.023 0.000 0.023
68 Electric, gas, water, and sanitary services ............... 0 0 0.000 0.007 0.000 0.007
69 Wholesale andretalltrade .. ................oevvevnvnen. 0.000 0.000 0.000 0.004 0.000 0.004
70 Finance and INSUranCe ..........vcevvievrioracnracennns . 0 0 0.000 0.008 0.000 0.008
71 Realestate andrental ...........ccovvevecernnnrnencnns 0 0.000 0.012 0.000 0.012
72 Hotels, personal and repair services exc. auto ............ 0.000 0.000 0.000 0.009 0.000 0.009
73 BUSINGSS SBIVICES .........c0 civitvenrenernrnnnnnneses 0.000 0.000 0.019 0.000 0.019
74 Eating and drinking places ........... 0 0.000 0.075 0.000 0.075
75 Automobile repair and services 0 0.000 0.011 0.000 0.011
76 AMUSBBMONS ...\ vvvrvreeeteoninretorasnsannssoanens . 0.000 0.000 0.010 0.000 0.010
77 Medical, educ. services and nonprofitorg ................ 0.000 0.000 0.000 0.006 0.000 0.006
78 Federal Government enterprises .............covvveeenn. 0.000 0.000 0.000 0.033 0.000 0.033
79 State and local government enterprises .................. 0 0.000 0.000 0.000 0.000 0.000
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Table E-7

Effects of VRAs: Estimated percentage changes in U.8. exports, imports, domestic sales, and total sales, by Industry, 1987

Reduction in
domestic sales

Reduction In

Jotal sales

. Zero Unit 2Zero Unit
Input- Reduction Increase demand demand demand demand
output in in elas- elas- elas- elas-
sector Industry description axports Imports ticity ticity ticity ticity
01 Livestock and livestock products ............covovvvnnnns 0.030 0.006 0.000 0.014 0.000 0.015
02 Other agricultural products . ..........c.ccciiiiiiiienenann 0.043 0.009 0.001 0.020 0.012 0.031
03 Forestry and fishery products ..................ccvvnns 0.018 0.010 0.001 0.015 0.001 0.015
04 Agricultural, forestry, and fishery services ............... 0 0.000 0.000 0.094 0.000 0.094
05 Iron and ferroalloyoresmining ................ccvievn... 0.121 0.121 0.032 0.110 0.049 0.127
06 Nonferrous metalores mining ..............cocivveennns 0.062 0.062 0.015 0.056 0.023 0.064
07 (o . Ty 41111« 0.037 0.037 0.000 0.032 0.005 0.037
08 Crude petroleum and naturalgas ...............cc00vnuns 0.064 0.064 0.034 0.067 0.034 0.067
09 Stone and clay miningandquarrying . .........cocveevenen 0.059 0.059 0.007 0.052 0.013 0.058
10 Chemical and fertilizer mineraimining .................... 0.122 0.122 0.037 0.116 0.052 0.132
11 . Neweconstruction ..........ciiiiiniiiinrnrenenennnss 0 0 0.000 0.080 0.000 0.080
12 Maintenance and repair constructlon .................... 0.000 0.000 0.090 0.000 0.090
13 Ordnance and accessories ..........ccvivverirnnensnnns 0.042 0.021 0.000 0.036 0.003 0.038
14 Food and kindred products ............c.cciieveennnnns 0.024 0.010 0.001 0.009 0.002 0.010
16 Tobacco Manufactures ............vevvevuevnrnneaannns 0.039 0.018 0.000 0.015 0.004 0.019
16 Broad and narrow fabrics, yarn and thread mills .......... 0.023 0.023 0.002 0.018 0.003 0.019
17 Miscellaneous textile goods and floor coverings ........... 0.014 0.014 0.002 0.012 0.003 0.013
18 APPArel .. ...t i et i et ettt 0.025 0.047 0.017 0.027 0.018 0.027
19 Miscellaneous fabricated textile products ................. 0.039 0.039 0.004 0.032 0.005 0.034
20 Lumber and wood products, except containers ........... 0.048 0.049 0.005 0.033 0.012 0.039
21 Wood CoONtaiNers .......covtievinenrorvinensonrocnnnnss 0.109 0.108 0.015 0.084 0.018 0.088
22 Household furniture ...............cciiivievninnnnsnnnss 0.235 1.407 0.347 0.543 0.351 0.547
23 Other furniture and fixtures ................c¢c0iivevneens 0.018 0.108 0.005 0.024 0.006 0.024
24 Paper and allled products, except containers ............. 0.107 0.040 0.005 0.031 0.014 0.040
25 Paperboard containers and boxes ................000000s 0 0.018 0.000 0.012 0.000 0.012
26 Printingand publishing .......cciiiiiiiiintennnenennnns 0.152 0.056 0.001 0.042 0.003 0.044
27 Chemicals and selected chemical products ............... 0.043 0.043 0.005 0.029 0.012 0.036
28 Plastics and syntheticmaterials ......................... 0.055 0.049 0.003 0.032 0.012 0.041
29 Drugs, cleaning and tollet preparations .................. 0.098 0.098 0.005 0.065 0.011 0.071
30 Paints and allled products ..........cevvevverrrncennenns 0.053 0.048 0.001 0.030 0.002 0.031
31 Petroleum refining and related Industries ................. 0.067 0.067 0.004 0.043 0.006 0.045
32 Rubber and miscellaneous plastic products ............... 0.036 0.116 0.011 0.030 0.013 0.031
33 Leather tanning and finishing ...............ccivviennnen 0.033 0.071 0.028 0.039 0.034 0.047
34 Footwear and other leather products ........ccccevvvenes 0.032 0.068 0.113 0.119 0.114 0.121
35 Glagss and glass products ............ceiverivnncencanss 0.031 0.061 0.007 0.042 0.009 0.044
36 Stone and clay products ...........ocivtiiieniienrnenes 0.585 1.291 0.133 0.495 0.147 0.509
37 Primary Iron and steel manufacturing .................... 0.062 0.106 0.020 0.064 0.022 0.066
38 Primary nonferrous metals manufacturing ................ 0.170 0.625 0.129 0.607 0.149 0.627
39 Metal CoOMaiNers ..o.oovviirnierienrnsriororsvanesasssens 0.432 0.647 0.008 0.442 0.012 0.446
40 Heating, plumbing, and structural metal products ......... 0.104 0.521 0.013 0.535 0.015 0.537
41 Screw machine products and stampings ................. 0.300 0.300 0.012 0.309 0.014 0.312
42 Other fabricated metal products .............ccceiieninns 0.433 0.684 0.104 0.397 0.124 0.417
43 Engines and turbines .............ciiiiiiiniiiernnianns 0.324 0.324 0.080 0.334 0.196 0.450
44 Farmand gardenmachinery ..........cccieenvivennncens 0.397 0.397 0.079 0.401 0.119 0.441
45 Construction and miningmachinery ..............ccovvnt. 0.325 0.325 0.048 0.327 0.128 0.406
46 Materials handling machinery and equipment ............ «. 0.215 0.215 0.062 0.231 0.086 0.255
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Table E-7—Continued

Effects of VRAs: Estimated percentage changes in U.8. exports, imports, domestic sales, and total sales, by industry, 1987

Reduction in

Reductlon in

. domestic sales total sales
Zero Unit Zero Unit
Input- Reduction  Increase demand demand demand demand
output ' in in elas- elas- elas- elas-
sector Industry description exports imports ticity ticity ticity ticity
47 Metalworking machinery and equipment ....... eeeseeeens 0.676 0.676 0.139 0.320 0.239 0.420
48 Special industry machinery and equipment ................ 0.291 0.291 0.094 0.306 0.143 0.355
49 General machinery and equipment ...............c.c0nutn 0.180 0.178 0.038 0.184 0.063 0.209
50 Miscellaneous machinery, except electrical ............... 0.059 0.060 0.000 0.059 0.007 0.066
51 Office, computing, and accounting machines ............. 0.931 0.814 0.352 0.530 0.744 0.921
52 Service Industries machines ...................000vuenen 0.169 0.169 0.006 0.169 0.024 0.187
63 Electric Industrial equipment and apparatus ............... 0.359 0.213 0.030 0.218 0.077 0.265
64 - Household appliances ............. e eteseeereaeseaenas 0.305 0.122 0.029 0.158 0.052 0.181
55 Electric lighting and wiring equlpment .................... 0.176 0.227 0.041 0.078 0.057 0.094
56 Radio, , and communication equipment ................ 0.104 0.145 0.046 0.089. 0.055 0.099
57 Electronic components and accessories .................. 0.471 0.043 0.012 0.089 0.108 0.184
58 Misc. electrical machinery and supplies .................. 1.524 0.787 0.305 0.523 0.656 0.873
59 Motor vehicles and equipment ................coiievnnnn 0.212 0.212 0.088 0.153 0.110 0.17§
60 Alrcraft and parts . .............coiiinieiiiitnnereenens 0.920 1.464 0.096 0.330 0.311 0.545
61 Other transportationequipment .................cc00nens 0.162 0.255 0.026 0.091 0.036 0.102
62 Sclentific and controlling instruments .................... 0.078 0.061 0.011 0.036 0.027 0.053
63 Optical, ophthalmic, and photographic equipment ......... 0.093 0.094 0.017 0.078 0.028 0.088
64 Miscellaneous manufacturing ............cooeieviunsnnns 0.061 0.082 0.078 0.089 0.105 0.117
65 Transportation and warehousing ................0v0vnen. 0 0 0.000 0.008 0.000 0.008
66 Communications, exceptradioand TV...............00.n 0 0 0.000 0.008 0.000 0.006
67 Radio and TV broadcasting ..............covvvnneinnnens .0 0 0.000 0.022 0.000 0.022
68 Electric, gas, water, and sanitary services ............... 0 0 0.000 0.008 0.000 0.006
69 Wholesale andretall trade ...............c.cvivivninenees 0.000 0.000 0.000 0.004 0.000 0.004
70 Finance and Insurance ..........c.c.civiveniernnnnnnanes 0 0 0.000 0.008 0.000 0.008
" Realestate andrental ..............cciivvriernrnnnennns 0 0 0.000 0.011 0.000 0.011
72 Hotels, personal and repalr services exc. auto ............ 0.000 0.000 - 0.000 - 0.008- 0.000 0.008
73 BuSiness 8ervices ...............c.cciiiniieriiennaarnaons 0 0.000 0.000 0.018 0.000 0.018
74 Eatingand drinkingplaces .............cooiiivinnvrnnaen 0 0 0.000 0.069 0.000 0.069
75 Automobille repalr and services ............co000iieinans 0 0 0.000 0.011 0.000 0.011
76 AMUSBMBNLS . .......c0ovviiiinerurvrncnsncnsnsnsnenans 0.000 0.000 0.000 0.010 0.000 0.010
77 Medical, educ. services and nonprofitorg ................ 0.000 0.000 0.000 0.008 0.000 0.006
78 Federal Government enterpriges ................co0euus. 0.000 0.000 0.000 0.031 0.000 0.031
79 State and local government enterprises .................. 0 0.000 0.000 0.000 0.000 0.000
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Table E-8 . ' : o ' \ A
Etfects of VRAs: Estimated percentage changes In U.8. exports, Imports, domestic sales, and totai sales, by industry, 1988

Reduction In ' Reductlon In

- . domestic sales _total sales
Zero Unit Zero Unit

Input- Reduction Increase demand demand demand demarid
output in in elas- elas- elas- elas-
sector Industry description . exports Imports ticity ticity ticity ticity
01 Livestock and livestock products ................c.c0e0uen. 0.003 0.001 0.000 0.002 0.000 0.002
02 Other agricultural products ...............cciivvenrennn. 0.005 0.001 0.000 0.002 0.002 0.004
03 Forestry and fishery products .....................0000, 0.002 0.001 0.000 0.002 0.000 0.002
04 Agricultural, forestry, and fishery services ............... 0 0.000 0.000 0.011 0.000 0.011
05 Iron and ferroalloyoresmining .....................0hue, 0.013. 0.013 0.004 0.012 0.008 0.014
06, Nonferrous metaloresmining ................ccennvune. 0.007 0.007 0.002 0.008 0.003 0.007
07 CoalmMINING ....oiviiieiiiriirneneenrneenessonnasnnnns 0.004 0.004 0.000 0.004 0.001 0.004
08 ° Crudepetroleumandnaturalgas ............cov0enennens 0.007 0.007 0.003 0.007 0.003 0.007
09 Stone and clay miningandquarrying ..................... 0.007 0.006 0.001 0.006 0.002 0.007
10 Chemical and fertilizer mineraimining .................... 0.013 0.013 0.005 0.013 0.007 . 0.015
1 ‘New constructlon . .........c.iriienunncnennrneenninnnn -0 -0 - 0.000 0.009 0.000 0.008
12 Malntenance and repalr construction .................... 0 0.000 0.000 0.010 0.000 0.010
13 Ordnance and accessories ..............ccvvviveunenns, © 0.005. 0.002 0.000 0.004 0.000 0.004
14 Food and kindred products .............cocvvtniennrnans 0.003 0.001 0.000 0.001 0.000 0.001
15 TobacCo ManUfactures ...........ccvevevnenrrvonsnsnes 0.004 0.003 0.000 0.002 0.000 0.002
16 Broad and narrow fabrics, yarn and thread miiis .......... 0.002 0.002 0.000 0.002 0.000 0.002
17 Miscellaneous textlle goods and floor coverings ........... 0.002 0.001 0.000 0.001 0.000 0.001
18 APPArBl ...ttt ir et 0.003 0.005 0.002 0.003 0.002 0.003
19 Miscellaneous fabricated textile products ................. 0.004 0.004 0.000 0.004 0.001 0.004
20 Lumber and wood products, except containers ........... 0.005 0.005 0.001 0.004 0.001 0.005.
21 Wood Containers ..........c.ooviiiiunrneennnennaannnsas 0.014 0.012 0.002 0.009 0.002 0.010
22 Household furniture . .............ccoiveernnroneansnns, 0.026 0.154 0.037 0.059 0.037 0.059
23 Other furniture and fixtures ................. N reesrenae 0.002 0.012 0.001 0.003 0.001 0.003
24 Paper and allled products, except containers ............. 0.012 0.004 0.001 0.004 0.002 0.005
25 Paperboard containers andboxes ....................... 0 0.001 0.000 0.001 . 0.000 0.001
26 Printingandpublishing ............cccviiiiiiinnnnnnnan, 0.017 0.006 0.000 0.005 0.000 0.005
27 Chemicals and selected chemical products ............... 0.005 0.005 0.001 0.003 0.002 0.004
28 Plastics and syntheticmaterials ......................... 0.006 0.005 0.000 0.004 0.002 0.005
29 Drugs, cleaning and tollet preparations .................. 0.011 0.011 0.001 0.007 0.001 0.008
30 Paints and aflled products ...........covieevnvenneneinnn 0.006 0.005 0.000 0.003 0.000 0.003
31 Petroleum refining and related industries ................. 0.007 0.007 0.000 0.005 0.001 0.005
32 Rubber and miscellaneous plastic products ............... 0.004 0.013 0.001 0.003 0.002 0.004
33 Leather tanningand finishing .................covvueunn. 0.004 0.008 0.004 0.005 0.005 0.006
34 Footwear and other leather products .................... 0.004 0.007 0.013 0.014 0.013 0.014
35 Glass and glass products ...............ccc0vvue.ens ve... 0.003 0.007 0.001 0.005 0.001 0.005
36 Stone and Clay Products . .........covvieenrnnncnnnnsnren 0.064 0.141 0.015 0.055 0.017 0.057
37 Primary iron and steel manufacturing .................... 0.007 . 0.012 0.003 0.007 0.003 0.008
38 Primary nonferrous metals manufacturing ................ 0.019 0.068 0.016 0.067 0.020 0.071
39 Motal CONtaiNers ........c..coviieinuenernnnsnrnnennnss 0.047 0.071 0.001 0.049 0.002 0.050
40 Heating, plumbing, and structural metal products ......... 0.011 0.057 0.001 0.059 0.002 0.060
41 Screw machine ;roducts and stampings ................. 0.033 0.033 0.002 0.034 0.002 0.035
42 Other fabricated metal products ...............cco0vvnenn 0.047 0.075 0.013 ' 0.045 0.015 0.047
43 Engines andturbines .................ooiiiiiiiiiiinn, 0.035 0.035 0.011 0.038 0.025 0.052
44 Farmand gardenmachinery ............cviiiiinnennnns 0.043 0.043 0.010 0.045 0.015 0.050
45 Construction and miningmachinery ............cccovvnnns 0.036 0.036 0.005 0.036 0.016 0.047
46 Materlals handling machinery and equipment .............. 0.023 0.023 0.007 0.026 0.010 0.030




Table E-8—Continued .
Etfects of VRAs: Estimated percentage changes in U.8. exports, imports, domestic sales, and total sales, by Industry, 1988
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Reduction in Reductlon In

domestic sales total sales

Zero Unit Zero Unit
input- _ Reduction Increase demand demand demand demand
output ) in in elas- elas- elas- elas-
sector Industry description exports imports ticity ticity ticity - ticity
47 Metalworking machinery and equipment .......... PO 0.074 0.074 0.016 0.036 0.029 0.049
48 Special Industry machinery and equipment ................ 0.032 0.032 0.012 0.034 0.018 0.041
49 General machinery and equipment ...................... 0.020 0.020 0.005" 0.021 0.008 0.024
50 Miscellaneous machinery, except electrical ............... 0.008 0.010 0.000 0.007 0.001 0.008
51 Office, computing, and accounting machines ............. 0.102 0.089 0.045 0.068 0.098 0.117
52 Service Industries machines ..............cciivinviennns 0.018 0.019 - 0.001 0.018 0.003 0.022
53 Electric Industrial equipment and apparatus ............... 0.039 0.023 0.004 0.025 0.011 0.031
54 Household aﬁlpllances .................................. 0.033 0.013 0.003 0.018 0.006 0.021
55 Electric lighting and wiring equlpment .................... 0.019 0.025. 0.005 0.009 0.008 0.012
56 Radlo, TV, and communication equipment ................ 0.011 0.016 0.005 0.010 0.006 0.011
57 . Electronic components and accessories .................. 0.052 - 0.005 0.002 0.010 0.015 0.023
58 Misc. electrical machinery and supplies .................. 0.167 0.086 0.039 0.063 0.086 0.109
59 Motor vehicles and equipment ................ciiivnnnnn 0.023 0.023 0.009 0.017 0.012 0.020
60 Alrcraftandparts . ................ e trere e 0.101 0.160 0.011 0.037 0.038 0.064
61 Other transportationequipment ...............c0vivnnene 0.018 _ 0.028 0.003 0.010 0.004 0.011
62 Sclentific and controlling instruments .................... 0.009 0.007 0.001 0.004 0.003 0.006
63 Optlcal, ophthalmic, and photographic equipment ......... 0.010 0.010 0.002 0.009 0.003 0.010
64 Miscellaneous manufacturing .............cvvivvenennnns 0.007 0.009 0.008 0.010 0.013 0.014
65 Transportation and warehousing ...........ccccvivieunens 0 0 0.000 0.001 0.000 0.001
66 Communications, exceptradoand TV................... 0 0 0.000 0.001 0.000 0.001
67 Radio and TV broadcasting .........ccovvvvnvennennenne 0 0 0.000 0.003 0.000 0.003
68 Electric, gas, water, and sanitary services ............... 0 0 0.000 0.001 0.000 0.001
69 Wholesale and retall trade . .............ccoiiiiiiennnnn. 0.000 0.000 0.000 0.000 0.000 0.000
70 FInance and INSUFANCe . .....ivivieririvesoorsrnsnsonnes 0 -0 0.000 0.001 0.000 0.001
7 Realestate andrental ..........c.ccovvvvenvenennennnnns - 0 0 0.000 0.001 0.000 0.001
72 Hotels, personal and repalr services exc. auto ............ 0.000 0.000 0.000 0.001 - 0.000 0.001
73 Business services .............c.coiiiiiiniivernnenannans 0 0.000 0.000 0.002 0.000 0.002
74 Eatingand drinkingplaces ..............cieveivinnnnnnns 0 0 0.000 0.008 0.000 0.008
75 Automoblle repalr and services ...............iiiinnnnn 0 0 0.000 0.001 0.000 0.001
76 AMUSBMONES ...t ei it tieionenernnronsocnasnnnanns 0.000 0.000 0.000 0.001 0.000 0.001
77 Medical, educ. services and nonprofitorg ................ 0.000 0.000 0.000 0.001 0.000 0.001
78 Federal Government enterprises ............cc.vevvuennn 0.000 0.000 0.000 0.003 0.000 0.003

79 State and local government enterprises .................. 0 0.000 0.000 0.000 0.000 0.000




APPENDIX F
U.S. APPARENT CONSUMPTION, PRODUCERS’ SHIPMENTS, EXPORTS, AND
IMPORTS OF CERTAIN STEEL MILL AND.FABRICATED STEEL PRODUCTS






Table F-1

U.S. apparent consumption, producers’ shipments, exports, and imports of certain steel mili and

fabricated steel products, 1984-88.

(In short tons)

Item? 1984 1985 1986 1987 . 1988 .
Apparent consumption
Semifinished ......... 2,864,573 3,725,184 3,414,086 4,311,051 4,529,816
Plate ............... 6,032,859 6,016,668 4,919,031 5,535,339 9,114,989
Sheet and strip ...... 50,821,204 49,520,991 47,826,825 50,607,166 50,637,823
Bars & certain
shapes ........... 14,821,191 14,119,002 13,496,786 14,174,922 15,922,539
Wirerod ............ 4,671,178 4,433,174 4,850,509 5,297,601 5,528,360
Wire ............... 1,614,576 1,467,474 1,353,121 1,316,275 2,121,014
Wire products ....... 976,211 917,975 ‘889,928 930,881 2)
Structural shapes
andunits .......... 6,469,671 7,049,677 6,923,564 7,134,105 7,390,312
Rails and related
products .......... 1,593,711 1,299,929 910,276 734,794 807,855
Pipeandtub ........ 9,498,172 8,385,854 5,671,711 6,192,583 7,479,551
Total ........... 99,363,346 96,935,928 90,255,837 96,234,717 103,532,259
Producers’ shipments
Semifinished ......... 1,306,044 1,374,524 1,388,649 2,095,599 1,746,267
Plate ............... 4,338,993 4,327,347 3,531,806 4,065,183 7,361,445
Sheet and strip ...... 40,878,749 40,850,298 40,055,641 43,288,266 44,707,915
Bars and certain
shapes ........... 13,232,473 12,667,539 12,101,642 12,937,033 14,618,068
Wirerod ............ 3,090,036 2,961,769 3,493,632 3,838,788 4, ,688
Wire ............... 962,726 874,135 797,859 786,963 1,072,698
Wire products ....... 259,616 262,268 278,068 304,761 (2
Structural shapes
andunits .......... 4,156,233 4,698,305 4,815,432 5,081,809 5,313,459
Rails and related
products .......... 1,238,900 931,313 647,697 504,561 507,278
Pipe and tube ....... 4,275,759 4,095,825 2,836,458 3,569,647 4,443,251
Total ........... 73,739,529 73,043,323 69,946,884 76,472,610 83,815,069
Exports
Semifinished ......... 73,536 89,708 58,885 73,543 61,430
Plate ............... 88,184 82,988 69,565 96,538 119,393
- Sheet and strip ...... 389,577 375,396 507,420 556,991 1,374,056
Bars and certain
shapes ........... 133,595 99,096 81,224 121,869 141,461
Wirerod ............ 8,646 4,740 5,876 8,217 10,161
Wire ........ccovve 19,979 19,146 26,760 26,669 36,668
Wire products ....... 22,085 19,253 24,731 23,257 27,847
Structural shapes
andunits .......... 119,256 89,031 71,525 101,373 111,614
Ralls and related
products .......... 19,079 13,430 13,131 15,755 18,855
Pipe and tube ....... 207,426 199,258 121,050 152,155 250,390
Total ........... 1,081,363 992,046 980,167 1,176,367 2,151,875

See footnotes at end of table.



Table F-1—Continued

U.S. apparent consumption, &rolds%gers' shipments, exports, and imports of certain steel miill and

fabricated steel products, 19

(In short tons)

Item? . 1984 1985 1986 1987 1968
imports

Semlifinished ......... 1,632,065 2,440,368 2,084,322 2,288,995 2,844,979
Plate ............... 1,782,050 1,772,309 1,456,790 1,566,694 1,872,837
Sheet and strip ...... 10,332,032 9,046,089 8,278,604 7,875,891 7,303,964
Bars and certaln

shapes ........... 1,722,313 1,550,559 1,476,368 1,359,758 1,445,932
Wirerod ............ 1,589,788 1,476,145 1,362,753 1,467,030 1,493,833
Wire ........co0vu 671,829 12,485 582,022 555,981 ,3
Wire products ....... 738,680 674,960 636,591 649,377 572,451
Structural shapes

andunits .......... 2,432,694 2,440,403 2,179,657 2,153,669 2,188,467
Ralls and related

products .......... 373,890 382,046 275,710 245,988 319,432
Pipe and tube ....... 5,429,839 4,489,287 2,956,303 2,775,091 3,286,690

Total ........... 26,705,180 24,884,851 21,289,120 20,938,474 21,869,085

1 All grades of steel.
2 Shipment and apparent consumption data for wire and wire products have been combined and are reported in the

category designated “wire.”

Source: Compiled from officlal statistics of the U.S. Department of Commerce and the American Iron and Steel

Institute.



Table F-2

U.S. imports of steel mill products and certain fabricated steel products, 1985-88

(In thousands of dollars)

item ) 1984 1985 1986 1987 1988
Semifinished:
Carbon and certaln
alloy ........... e 347,234 464,013 395,377 471,519 668,601
P'Stalnless ............ 9,843 12,603 18,481 46,294 93,015
ate:
Carbon and certain
alloy ...ovvivinninn 400,028 529,124 422,991 515,780 751,668
sStalnless ..... SN 12,184 8,124 24,791 19,628 ,972
tri
Carbon and certain - .
alloy ...ovvvnvnnnan 3,994,025 3,614,623 3,242,585 3,356,322 3,453,256
Stainless ............ ‘200,314 188,329 215,434 1,699 254,799
Bars and shapes:
Carbon and certaln :
alloy .....c.o.00v0n 567,298 - 513,160 458,228 612,279 539,238
Stalnless ............ 65,890 74,822 74,263 - 71,185 93,510
Wire rod: :
Carbon and certaln
alloy .............. 492,197 452,683 427,381 453,316 511,809
Stainless ............ 65,890 34,025 30,136 31,996 45,283
Wire and wire products:
Carbon and certain i
alloy .............. 812,503 743,393 726,823 746,901 735,972
Stainless ....... fenee 61,926 59,958 52,332 §7,380 75,217
Structural shapes:
Carbon and certain
.............. . 805,016 863,168 845,461 814,917 954,803
Ralls and related
products:
Carbon and certaln
alloy ......... e 131,806 147,183 89,613 79,886 122,369
Plpe and tube:
Carbon and certain
alloy .......co000.. 2 378,779 2,120,392 1,294,765 1,262,57 1,948,868
Stainless ...... erene 82,130 94,329 95,240 81,019 136,195

Source: Cdmplled from official statistics of the U.S. Department of Commerce. '
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APPENDIX G
STEEL EXPORTS AND EXPORT CEILINGS NEGOTIATED UNDER THE VRAs






Table G-1

Steel axports to the United States, VRA export ceilings, and exports as a percent of export cellings, for
’countrloc and products covered by VRAs, 1985'

Exports
Exports VRA as a
to the export . percent of
CountrylProduct United States celling? celling
_ Metric tons———————— Percent
Australla:
Semifinlshed ..............cciviivennnn
Sheetandstrp ..........cco0ivivinnnrnn 139,794 148,543 94.1
Wirerods ..........coieiuinenenvnsnesnsn 7,852 7,852 100.0
© WIr® v iiiiiie i e ree e, 3,926 3,926 100.0
" Plpesand tubes .........c.o 0o 30,346 30,302 101.0
Total ....ivieiiiiii it 181,918 190,623 95.4
Finland: .
Semifinlshed ..............ccoiivvvvinnns 11,760 19,0561 61.7
Plate .......ccchriiiireeareie i 94,187 89,413 106.3
Sheetandstrip .........coivvveriennnnns 61,027 61,027 100.0
Bars .....c.covieitiieetitiriietieranian 3,670 3,670 100.0
T WIrerods ...........iiiiiiieetiinaias 8,564 8,564 100.0
. Plpesandtubes ................c 000 9,469 9,469 100.0
Total ...... et evserstansesesstnannaan 188,677 191,194 98.7
J?an:
emifinished .............coiiviiirvnnen. 106,569 113,399 94.0
Plate .......c0iitieiiriiiiiana e, 50,637 39,251 129.0
Sheetandstrip ...........cccivviviennas 3,211,198 3,101,929 103.5
Bars ....ooviviiirinientiteterentoconian 201,285 211,317 95.3
Wirerods ..........c.coveienvnrnnonnnnns 307,642 303,854 101.2
WireandWIre ...........ccivvinineenans 207,520 196,885 105.4
- Structuralshapes ................c000une 1,005,586 847,517 118.7
Fabricated structurals ................... 102,851 113,399 90.7
Plpesandtubes ..................c0cuvn, 1,518,598 1,290,994 117.6
Total ... . ittt 6,711,886 6,218,545 107.9
Korea: .
Semifinished ...............cccivivennnn. . 47,959 53,850 89.1
Plate ... ...ihiiii ittt 64,210 64,313 99.8
Sheetandstrp ...........cooiciivvinnnn 710,007 709,711 100.0
- - e . 77,624 108.7
Wirerod ....... eeese et ea s 22,849 21,350 107.0
Wire and wire products .................. 250,298 237,527 105.4
Structuralshapes ................cc0.0.. 124,218 114,528 108.5
" Fabricated structurals ................... 68,315 66,467 102.8
Pipesandtubes .................ccc0vvnn 824,207 784,090 105.1
Total ... .iiiiiiii ittt it 2,196,426 © 2,129,460 103.1
Mexico:
Semifinished ..................ccccvvunn. 8,926 113,399 7.9
20,844 19,780 105.4
76,937 78,756 97.7
8,984 12,984 69.2
56,547 49,561 114.1
Wire and wire products .................. . 14,190 15,366 92.3
Structurals ...........cciiiiiiniiiiinnan 25,382 24,870 1021
Plpesandtubes ............coivveevnennn 155,351 161,701 96.1
Total ... . it i it 367,161 476,417 77.1

--See footnotes at end of table.



Table G ~-1—Continued

Steel exports to the United States, VRA export eolllnga and exports as a percent of export ceilings, for
countries and products covered by VRAs, 1985 i

Exports
Exports VRA as a
to the export percent of
Country/Product United States celllng' celiing
Metric tons Percent
Spain:
Semifinished .................cciivvvnnen 28,238 28,238 100.0
= L Z 74,026 74,026 100.0
Sheet andstrip ........ ... i 162,833 161,013 101.0
................................... 374 58, 100.6
WIre FOd8 .. ...ttt 46,877 46,677 100.0
Wire and wire products .................. 35,986 36,250 99.3
Structuralshapes ..............ccc000unn. 200,967 207,457 96.9
Pipesandtubes ................co0vvuuns 86,364 82,229 105.0
Total ....oiiiiiiii it 693,285 693,938 99.9
Brazil:
Semifinished .............coiiviinrenrnns 787,765 825,547 95.4
Plate ............ e reieeneereterieannn 51,558 55,675 92.6
Sheet andstrip ........ ... e iiiiiiie, 398,147 410,238 97.1
................................... 147,802 133,819 110.4
ere POAS .. .vvvtinnirnrenioeentaaenennn ,998 53,976 101.9
Wire and wire products .................. 26,164 28,945 90.4
Structuralshapes ...............c00000.. 24,596 24,327 101.1
Pipesandtubes ...............c0000ennnn 269,452 274,154 98.3
Total ... 1,760,482 1,806,681 97.4
Eastern European Countries
Venezuela, Portugal,
China, Trinidad
and Tobago:
Semifinished ...............coivvivivnan. 37.470 54,200 69.1
Plate ........c.ciiiiii ittt 369,776 359,895 102.7
Sheeta