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ABSTRACT

This investigation provides an overview of the global foundry industry and U.S. market during 1999-
2003, including principal metals and casting methods, production steps, technology, and factors of
competition affecting the industry’s performance and competitiveness. A profile of the U.S. foundry industry
examines business trends and practices, financial performance, factors of production, and policies that affect
domestic producers. Purchasing patterns and practices of downstream industries are addressed and the
principal metal foundry industries are examined together with analysis of 10 selected iron-, steel-, aluminum-,
and copper-based foundry products used by downstream industries. Significant foreign industries in Brazil,
Canada, China, India, Korea, Mexico, and Taiwan are also examined.

The economic slowdown in 2000 and 2001 adversely affected the domestic foundry industry.
Additionally, many high-volume commaodity-type castings are increasingly sourced from foreign suppliers.
Moreover, U.S. import statistics show increasing imports of downstream products containing the foundry
product groups during 1999-2003, which suggests that purchases of downstream products containing foreign
metal castings replaced use of U.S. foundry products.

Demand for metal castings is largely influenced by trends in the automotive industry, which accounts
for more than one-third of reported total U.S. castings shipments. Despite an 8-percent decline in motor
vehicle production during the period, a shift from iron to aluminum castings for certain automotive
applications favorably affected U.S. foundry producers in these markets. Markets for ductile iron soil and
pressure pipe were also reported as strong. Steel castings principally used in the railway equipment,
construction, and power generation industries benefitted from an upturn in domestic manufacturing, but faced
an overall decline in shipments because U.S.-based castings producers have expanded foreign operations to
supply major customers that have moved manufacturing offshore. Copper castings lost market share to lower-
cost PVC for valves and fittings.

U.S. purchasers of foundry products responding to the Commission questionnaire principally
represented the motor vehicle, industrial machinery, mining and oil/gas field machinery and equipment, valve
and pipe fittings, and construction machinery and equipment industries. In addition to quality, price is
considered a significant factor in purchasing decisions, with nearly one-half of responding purchasers
indicating that they usually buy castings at the lowest price. Although U.S. purchasers indicated that
domestic castings producers have lowered prices, improved product quality, and shortened lead times to
improve competitiveness, about one-third of reporting U.S. purchasers significantly increased their purchases
of foreign castings at the expense of U.S. castings, primarily because of lower foreign pricing.

Aside from intense global competition, the foremost problem of domestic producers is their inability
to adequately increase prices to compensate for significantly rising business costs, in part because purchasers
can source castings from lower-cost foreign producers and often have pricing leverage in the market. Further,
U.S. foundries are less able to absorb low product prices because they have higher costs relative to the
foundries in developing countries. Of all metal types, the aluminum and copper foundries have a more
favorable financial picture, whereas gray iron foundries face the most difficult financial condition. Despite
the overall profitability of rough metal casting operations, the number of establishments experiencing
operating losses doubled or tripled for gray iron, ductile iron, and steel foundries, and increased by over one-
third for aluminum and copper foundries.
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EXECUTIVE SUMMARY

Introduction

Following receipt on May 4, 2004, of a request from the Committee on Ways and Means of the U.S.
House of Representatives (Committee), the U.S. International Trade Commission (Commission) instituted
investigation No. 332-460, Foundry Products: Competitive Conditions in the U.S. Market, under section
332(g) of the Tariff Act of 1930. The purpose of this investigation is to provide a report analyzing
competitive conditions facing the U.S. foundry industry in the U.S. market during the most recent 5-year
period, including an overview of the industry together with a detailed analysis of selected key iron-, steel-,
aluminum-, and copper-based foundry products which are representative of major segments of the foundry
industry.

Specifically, the Committee requested the Commission to provide:
1. A profile of the U.S. foundry industry.

2. Trends in U.S. production, shipments, capacity, consumption, and trade in foundry products,
as well as financial conditions of domestic producers.

3. A profile of major foreign industries including, but not necessarily limited to, Brazil and
China.
4. A description of relevant U.S. and foreign government policies and regulations affecting

U.S. and foreign producers as identified during the investigation by the producers and
consumers of foundry products, including appropriate investment, tax, and export policies;
environmental regulations; and worker health and safety regulations.

5. A comparison of various factors affecting competition between U.S. and foreign
producers—such as the availability and cost of raw materials, energy, and labor; level of
technology and changes in the manufacturing process; pricing practices; transportation costs;
technical advice and service; and an analysis of how these factors affect the industry.

6. An analysis of the purchasing patterns and practices of downstream industries.

The primary sources of information for this study were responses to the Commission’s producer and
purchaser questionnaires. Responses to the producer questionnaire represented 75 percent of total 2003
castings production, as reported by the American Foundry Society. These responses were supplemented by
information collected through Commission hearing testimony, fieldwork interviews with domestic producers
and foreign competitors, telephone discussions with domestic and foreign industry sources, literature review,
and information obtained by the Commission from other sources, including U.S. and foreign embassies and
consulates and the U.S. and Foreign Commercial Service.

Competitive Conditions in the U.S. Foundry Market

The information gathered during the course of this investigation indicates the difficulties faced by
the U.S. foundry industry. Most foundries remain profitable, but the number of foundries reporting losses
has increased substantially for all metal types. In general, aluminum foundries are in the best competitive
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condition and have a more favorable financial position relative to the other metal segments, whereas gray iron
foundries face the most difficult financial and competitive conditions.

U.S. producers responding to the Commission questionnaire overwhelmingly rate developing
countries such as China, Brazil, and India as having an advantage in overall competitiveness in the U.S.
market, citing low prices as the major reason. U.S. purchaser respondents agree for the most part that
developing countries have a major price advantage in the U.S. market. This advantage derives in part from
the lower production costs of these countries, mostly the result of a wide disparity in foundry wage rates
between U.S. and foreign foundries.

The key production cost advantage in foreign countries is lower labor rates. This advantage is further
compounded by other costs, including health benefits and pension costs, that are often higher for U.S.
foundries than for their foreign competitors. Additionally, lower energy costs and lax enforcement of worker
health and safety and environmental laws provide foreign foundries in China, India, and Brazil with a
competitive advantage in these areas.

Raw material costs, generally the largest component of total production costs, are comparable among
all countries in most cases. Product quality, labor availability, technological advancement, and exchange rates
remain competitive concerns for foundries worldwide and key competitor countries do not have a clear
advantage in these areas.

Competitive advantages which U.S. foundries currently maintain include strengths in complex
castings, lead times, transportation, and technical advice and services. Additionally, U.S. producers have
responded to competition with a broad array of initiatives, such as implementing lean manufacturing,
improving customer service, and increasing automation.

U.S. Foundry Industry

The economic slowdown of 2000 and 2001, the shift from iron to aluminum castings in certain
automotive applications, rising competition with polyvinyl chloride (PVC) for copper valves in household
applications, and the downturn in the trucking industry starting in late 2000 significantly affected the U.S.
foundry industry during 1999-2003. Additionally, there was reduced demand for domestic castings because
of competition from lower-cost producing countries, particularly China. The overall loss of sales resulting
from these market conditions was compounded by higher regulatory, worker benefit, and raw material costs,
which reduced cash flow for the U.S. foundry industry. The financial condition of the U.S. foundry industry
deteriorated from 1999 to 2003, as operating income declined for both rough and machined castings
operations.

Purchasing Patterns and Practices

Price is a significant factor in purchasing decisions, with nearly one-half of responding purchasers
indicating that they usually buy castings at the lowest possible price. Although U.S. purchasers indicated that
domestic castings producers have lowered prices, improved product quality, and shortened lead times to
improve their competitiveness, about one-third of reporting U.S. purchasers significantly increased their
purchases of foreign-produced castings at the expense of U.S.-produced castings, primarily because of lower
foreign pricing.

U.S. purchasers of foundry products responding to the Commission questionnaire principally
represented the motor vehicle, industrial machinery, mining and oil/gas field machinery and equipment, valve
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and pipe fitting, and construction machinery and equipment industries. U.S. purchasers largely share similar
purchasing practices for castings, despite differences in the customers and markets that they serve.

U.S. Iron Foundry Industry

Iron is the most commonly cast metal because of its relatively low cost, ease of casting into complex
shapes, ease of machining, and desired physical properties. Hence, iron foundries are highly integrated into
the supply chain for a wide range of downstream products, particularly the automotive, various machinery
and equipment, and pipe and valve industries. However, wide dissemination of production technology renders
iron foundries particularly vulnerable to foreign price competition.

Pressure to meet demands for lower prices and loss of some downstream markets from decades of
material substitution efforts and more recent shifting to offshore production by certain customers have
squeezed profit margins for iron foundries in recent years. This situation has been exacerbated by escalating
costs for raw materials, energy, and employee benefits.

Foundries producing rough castings in the more specialized ductile-iron segment are in somewhat
better financial condition than those in the more competitive gray-iron industry. Operating income for
ductile-iron respondents declined by 67 percent during 1999-2003, but remained positive. Declining
operating income for gray-iron respondents, however, deteriorated into losses by 2002.

Although ductile iron crankshaft/camshaft castings are generally less expensive to produce than
forged steel crankshafts, they have been increasingly replaced by forged steel crankshafts in engine
applications because of steel’s perceived superior attributes regarding noise, vibration, and harshness (NVH)
as well as longevity, strength, resistance, and smaller size. Operating income for the sector declined by one-
half during 1999-2003, and two leading producers of these products recently filed for Chapter 11 bankruptcy
reorganization.

U.S. producers of gray iron motor vehicle gear box castings principally produce housings for
transmissions used primarily on trucks and agricultural and construction machinery. U.S. producers’
shipments have been subject to price pressures from end-users, competition from imported machined castings,
a shift from gray iron to aluminum and ductile iron by end-users, and imports of finished transmissions.
However, reporting producers of gray iron motor vehicle gear box castings generally posted positive financial
results during 1999-2003.

During 1999-2003, a drop in demand from U.S. motor vehicle manufacturers (the dominant
consumers) combined with increased import competition resulted in significant decreases in production and
employment in the domestic ductile iron bearing housings industry, particularly among producers of
machined castings. Although many performance indicators for the industry rebounded in 2003, financial
performance declined throughout the period, with operating income showing a loss in 2003. Forty percent
of reporting firms operated at a loss in 2003.

U.S. producers of gray iron compressor housing castings reported steady declines in net sales
guantities, net sales values, and operating income during 1999-2003, which are largely attributed to a decrease
in production of products incorporating compressor housings in the United States.

U.S. foundries maintain a competitive advantage in specialized gray iron pump castings due to
relative difficulties in sourcing these castings overseas. For high volume, price-sensitive, commodity-type
castings, China has made competitive inroads because of labor cost advantages. Operating income for
responding foundries declined 65 percent during the period, and by 2003, 18 of the 29 producers reporting
financial data had operating losses.
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U.S. producers of gray iron non-motor vehicle castings primarily produce housings for transmissions,
construction machinery, material-handling machinery, and stationary applications at steel mills, paper mills,
mines, power plants, and other industrial plants. U.S. gear box producers have in some instances used foreign-
produced castings, but have not shifted to imports to a significant degree. Some U.S. producers of these
castings have noted a decline for their product, in part because of imports of finished products incorporating
gear boxes. Operating income for this industry declined by one-half from its 2000 level and over 40 percent
from its 1999 level.

U.S. Steel Foundry Industry

Railway equipment, which dominates industry shipments, and construction, industrial, and mining
and oil/gas field machinery and equipment account for approximately 90 percent of domestic steel foundry
shipments, by quantity. Typical products made from steel castings include compressors, mechanical
components, pumps, tools, and valves.

Operating income for reporting producers’ rough steel castings operations decreased by 54 percent
as the ratio of costs to net sales for raw materials, direct labor, and energy increased. Energy costs, in
particular, affected this sector, with an average increase of 39 percent per ton during 1999-2003. Steel
foundries also reportedly face an overall contraction in domestic demand partly because an increasing share
of global manufacturing is performed outside the United States resulting in expanded foreign steel casting
operations by U.S.-based producers.

Foreign producers of both rough and machined steel valve castings increased U.S. market presence
through consistently lower prices and high quality that matched U.S.-produced castings during 1999-2003.
The domestic industry has consolidated, with a few U.S. producers accounting for a majority of domestic
production. In response to competitive pressures from foreign producers, U.S. producers have increasingly
focused on higher value-added machined castings. In light of this competition, U.S. firms will likely focus
on productivity gains and innovation, as well as on niche markets for machined steel valve castings to
maintain a competitive position.

U.S. Aluminum Foundry Industry

Production, capacity, and shipments of aluminum castings by questionnaire respondents increased
during 1999-2003 (by 15 percent, 35 percent, and 20 percent, respectively), reflecting growing worldwide
demand for aluminum products, particularly in automotive applications. Consequently, reported aluminum
foundry profitability recovered from lows in 2001, as operating income rebounded in 2003 to surpass 1999
levels by 12 percent. The impact of the 2001 economic downturn is reflected in the sharp increase in firms
reporting operating losses, which increased from 25 percent of reporting firms in 2000 to 36 percent in 2001.
Responding foundries that also machined aluminum castings exhibited stronger financial performance than
those with solely rough casting operations.

The U.S. market for aluminum castings used as engine components is primarily influenced by trends
in the motor-vehicle industry, particularly North American motor-vehicle production levels and Corporate
Average Fuel Efficiency (CAFE) and emissions standards. Aluminum engine components are increasingly
used in motor-vehicle engine applications because of their light weight, relative strength, and good recycling
characteristics. Despite price pressures in the motor vehicle industry, responding U.S. producers of rough
and machined castings recorded profits throughout the period.

U.S. foundries maintain a competitive edge in aluminum castings for use in automobile suspension
and steering systems because of U.S. superiority in the design and manufacture of these castings. This design
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and manufacturing expertise is a result of longer U.S. experience in manufacturing aluminum castings for
automobiles, largely attributable to greater use of aluminum by U.S. automakers compared with foreign
manufacturers. Operating income for reporting producers of rough castings rebounded from a loss in 2001,
but declined irregularly for foundries reporting on machined castings operations.

U.S. Copper Foundry Industry

The copper castings industry was negatively affected by the economic downturn during 2000 and
2001 and the rise in interest rates that slowed housing starts in 2000. The rough copper foundry industry
recovered in 2002 and 2003 from lows in 2001. Operating income rebounded just short of 1999 levels in 2002
as firms found process efficiencies through automation, began to offer fully machined and finished products,
took on niche product lines, and shortened lead times.

Operating income for the machining operations declined at a faster rate than for rough casting
operations. Operating income for rough copper castings remained high (11 percent of net sales in 2003),
whereas machined castings operations posted an operating margin about one-half of that of the rough castings
producers. Ease of casting and wide dissemination of production technology make copper foundries
vulnerable to foreign price competition.

Demand for copper valves is dependent upon investment in new capital goods, replacement of valves
in existing piping systems, and the residential construction industry. Copper valves compete with PVVC for
many household and low-pressure applications, and the market share of copper has been declining because
of advantages of PVC in cost and ease of installation. Purchases of U.S.-produced machined copper valve
castings fell by 56 percent during 1999-2003, whereas purchases of imported castings rose by 70 percent,
with China accounting for most of the increase. Although operating income on sales of rough copper valves
decreased while operating income increased on sales of machined castings during the period, the positive
return on net sales for each operation remained virtually unchanged.

Country Profiles

Brazil

The resurgent Brazilian economy has generated increased demand for foundry products from leading
markets, such as the motor-vehicle industry. Despite concerns about high interest rates, an overburdened
transportation infrastructure, and the ability to hire and retain skilled employees, the Brazilian industry
anticipates that domestic demand for foundry products will continue to increase as major end-use markets
benefit from the improved economy, greater consumer spending, and infrastructure investments. Brazilian
foundries are characterized by extensive use of domestically produced raw materials, which accounts for the
dominance of cast iron in its product mix, and output of labor-intensive cast products. An estimated 70
percent of Brazil’s exports are destined for the United States. Engine blocks and cylinder heads of gray iron
(for diesel engines) and aluminum are among the leading Brazilian foundry exports to the United States.

Additional investment in the Brazilian foundry industry is needed to meet projected increased demand
and maintain its position as a net exporter of foundry products. By 2009, Brazilian castings demand is
expected to outstrip installed capacity. The significant deficit in projected domestic supply may result in
increased imports into the Brazilian market, particularly for the growing motor vehicle industry.
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Canada

Canadian metal casting is a small but well established industry that is responding to an increasingly
competitive global market with value-added products and customer support services. The industry responded
to rising production costs and a tighter labor market with education and advanced technology, thus increasing
the average annual output value per production worker by almost $16,000 in 2002.

Despite relatively constant shipment values, Canada recorded growing exports whereas increased
imports supported domestic demand for lower-priced, commodity-type castings. The United States has long
been Canada’s major export market, accounting for 87 percent of total exports in 2003.

China

Chinais now the world’s largest producer of foundry products (surpassing the United States in 2002),
with total output of 20 million metric tons and employment of over 1.2 million people in 2004. The industry
includes up to 25,000 producers, although 20,000 of these are small-scale enterprises. Industry concentration
is high, with the 1,400 members of the Chinese Foundry Association accounting for 70 percent of total
production by weight.

China's rapidly expanding foundry industry reflects burgeoning demand from the country's fast-
growing manufacturing sector and foreign direct investment (FDI), which has increased the number of joint
ventures with foreign partners and, to a lesser extent, wholly foreign-owned foundry operations. Foreign
investment is also a source of technological and management advancement for the industry.

Chinese foundries typically produce low-quality castings, use older equipment, are inefficient, and
cause significant harmful environmental effects. The Chinese industry’s proportion of high-value castings
is less than for developed countries, its overall level of technology and productivity are low, and energy
consumption is high. Chinese foundries also produce a large amount of basic, low-value castings of relatively
simple metallurgy. Moreover, management skill and technical expertise overall are average by world
standards. However, certain operations are among the most advanced in the world, producing high quality
castings using state-of-the-art machinery and modern management techniques.

India

India’s metal foundry industry is expected to grow steadily, as its exports amounted to only 1 percent
of total global consumption in 2003. India’s ability to produce almost any type of casting at any quality level,
at a competitive price, together with its annual capacity of 7.5 million metric tons, makes it a world leading
outsourcing destination for casting products. In 2003, India was the sixth-largest metal casting producer in
the world with total output of 4.0 million metric tons, employing 500,000 in 5,000 foundries. Approximately
500 foundries (10 percent of the total) account for 70 percent of India’s total production. These are large,
modern, and globally competitive metal foundries.

Gray iron is currently the predominant metal type cast in India. However, faced with intense and
growing competition from China, the Indian foundry industry has shifted from its low-wage competitive
strategy to the higher value-added and more capital-intensive segments of the industry. India’s metal casting
industry has benefitted from government support and export-oriented industrial policies since the 1991 trade
reforms.
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Korea

Despite an economic downturn, the Korean foundry industry has gradually increased metal castings
production during 1999-2003. Expansion can be attributable to a number of factors, such as the presence of
large domestic consumers, particularly the Korean automobile industry. In 2003, almost 86 percent of
production was concentrated in iron castings. Primary export markets for Korean castings in 2003 were Japan
and the United States.

The foundry industry faces many government regulations in Korea that are similar to those in the
United States. However, the Korean Government has some general industrial policies that benefit the foundry
industry, particularly lower energy prices for the industrial sector.

Mexico

Metal foundries are well established in Mexico, having benefitted from extensive FDI during the
1970s and 1980s, particularly by U.S., European, and Japanese automobile and automotive parts
manufacturers that sought out Mexico as an export platform for production-sharing operations. Despite being
well integrated in the North American production chain, with the automotive sector consuming roughly three-
fifths of all Mexican-produced castings, Mexican foundries have been overshadowed since the late 1990s-
early 2000s by rising production in China and India.

Mexican foundries cast mostly gray iron and aluminum. The industry consists of both Mexican and
foreign-owned firms, with most being small and medium-size operations. Top-end foundries are tier-1
automotive parts producers or casters of other engineered components. Mid-range foundries tend to be job
shops that produce less-sophisticated products for both automotive and non-automotive applications. The low-
end foundries cast simple shapes in large-volume runs, which renders them vulnerable to rising competition
from lower-cost, foreign competitors with similar capabilities.

Considered high-tech by North American standards, Mexican foundries are highly regarded for their
casting technologies and capabilities, along with highly skilled pattern-making and lost-foam molding. Labor
costs are low but rising. Other factors driving up production costs for Mexican foundries are an unevenly
developed transportation network; shortage of technically skilled labor, technicians, engineers, and managers;
high import dependency for ferrous scrap and aluminum; high-cost electricity and natural gas; and limited
and expensive domestic bank credit.

Taiwan

The foundry industry in Taiwan has experienced fluctuations in production levels during 1999-2003.
The number of foundries has declined significantly in the past decades, which can be attributed to the shift
to overseas production of many downstream consuming industries. Production of iron castings accounted
for nearly 71 percent of the industry’s total output in 2003.
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CHAPTER 1
INTRODUCTION

Purpose and Scope of the Report

On May 4, 2004, the U.S. International Trade Commission (USITC or Commission) received a letter
from the Committee on Ways and Means of the U.S. House of Representatives (Committee), requesting that
the Commission conduct an investigation, under section 332(g) of the Tariff Actof 1930 (19 U.S.C. 1332(q)),
of the current competitive conditions facing producers in the U.S. foundry industry with respect to the U.S.
market.! In response, the Commission instituted investigation No. 332-460, Foundry Products: Competitive
Conditions in the U.S. Market on June 3, 2004. The Committee asked the Commission to provide its report
within 12 months of the receipt of the request, or by May 4, 2005.

The Committee requested that the Commission provide an overview of the industry, together with
a detailed analysis of selected key iron-, steel-, aluminum-, and copper-based foundry products which are
representative of the major segments of the foundry industry. The Committee requested that the Commission's
report provide information for the most recent 5-year period, to the extent possible, regarding:

1. A profile of the U.S. foundry industry.

2. Trends in U.S. production, shipments, capacity, consumption, and trade in foundry products,
as well as financial conditions of domestic producers.

3. A profile of major foreign industries including, but not necessarily limited to, Brazil and
China.
4. A description of relevant U.S. and foreign government policies and regulations affecting

U.S. and foreign producers as identified during the investigation by the producers and
consumers of foundry products, including appropriate investment, tax, and export policies;
environmental regulations; and worker health and safety regulations.

5. A comparison of various factors affecting competition between U.S. and foreign
producers—such as the availability and cost of raw materials, energy, and labor; level of
technology and changes in the manufacturing process; pricing practices; transportation costs;
technical advice and service; and an analysis of how these factors affect the industry.

6. An analysis of the purchasing patterns and practices of downstream industries.

Public notice of this investigation was posted in the Office of the Secretary, U.S. International Trade
Commission, Washington, DC 20436, and published in the Federal Register (69 F.R. 33402).? A public
hearing, in which all interested parties were permitted to present testimony regarding this investigation, was
held on October 14, 2004, in Washington, DC.> A copy of the transcript of the hearing, as well as written
statements submitted in conjunction with this investigation, may be found at the Commission’s Internet site
http://www.usitc.gov under the dockets section.

1 A copy of the request letter is included in app. A.
2 This notice is included in app. B.
® A list of hearing participants is included in app. C.
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Product and Industry Coverage

Foundry products are near net shape (i.e., close to final dimension) cast parts (or simply castings) of
various metal types and their alloys. To produce a casting, molten metal is poured or injected into a mold.
When released from the mold, the resulting product is a rough casting.* Typically, these castings are further
processed by machining, which entails smoothing surfaces, drilling holes, cutting threads for fasteners, and
other steps necessary for incorporation into an assembly.®

For the purposes of this investigation, the Commission considers the foundry industry to be composed
of establishments that produce rough castings of the specified metal types. These establishments, in some
cases, also produce machined castings and assembled products that incorporate castings. Machining and
assembly operations that are not performed at foundry establishments are not included in the scope of this
investigation.

Virtually every piece of machinery and equipment contains a cast metal part. Typical castings
include engine blocks, ship propellers, faucet valves, and differential housings. Applications include motor
vehicles of all types; agricultural, construction, mining, refrigeration, and railway equipment; pipes and
valves; and aircraft parts.

Organization

The report is divided into 10 chapters. Chapter 1 sets forth the scope of analysis on foundry products
by defining the industry, products, and time period under study, and describes the data-gathering efforts for
this study. Chapter 2 identifies the metal types, casting methods, and manufacturing process, and explains
casting technology and the factors of competition affecting the foundry products industry. The last part of
this chapter explains the analytical framework of the investigation. Chapter 3 provides a profile of the U.S.
foundry industry, including trends in business indicators, trade, factors of production, and financial
performance, and discusses government programs and policies that affect domestic producers. Chapter 4
describes purchasing practices in the U.S. market. Chapters 5-8 examine the four metal types of castings
together with analysis of selected key iron-, steel-, aluminum-, and copper-based foundry products used in
downstream industries. Chapter 9 provides information on the foundry products industry in countries that
were identified during the course of the investigation as significant competitors in the U.S. market. This
chapter includes separate industry profiles and a discussion of business trends, factors of production, and
government policies and regulations affecting foreign producers in Brazil, Canada, China, India, Korea,
Mexico, and Taiwan. Finally, chapter 10 summarizes the condition of the U.S. foundry industry and assesses
factors affecting competition between U.S. and foreign producers in the U.S. market.

Study Approach

This report assesses competitive conditions faced by the U.S. foundry products industry, and
compares it to selected foreign industries that supply the U.S. market. The foreign countries selected were
identified during the course of the investigation as the major competitors in the U.S. market and include
Brazil, China, India, Korea, Mexico, and Taiwan. Canada also was included because its industry is integrated
to a significant extent with the U.S. industry. Most of the data presented in this investigation cover 1999-
2003, but the report also includes additional information for 2004 and part of 2005, as available.

* A grinding step is usually necessary to remove filling passages and other excess metal adhering to the rough
casting.
® For some products, such as manhole covers, only a minor amount of machining is necessary.
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The Commission determined that detailed data on U.S. producers and purchasers were not available
at the level of detail necessary to evaluate competitive conditions in the U.S. market. Therefore, the
Commission developed both producer and purchaser questionnaires that served as the principal data source
for the investigation. The aggregated data for the 1999-2003 time period provided the basis for a trend
analysis of U.S. producer and market conditions.® Publicly available data from trade journals and the U.S.
Department of Commerce and other government agencies were also used as data sources.

There are more than 2,000 foundry establishments producing all metal types in the United States,
according to information provided by the American Foundry Society (AFS), a U.S. trade association
representing the foundry industry. AFS maintains a database listing all U.S. foundries known to them. USITC
staff used this database, supplemented by an additional list of foundries identified using other company
directories and Internet searches, to compile a mailing list for the producer questionnaire. AFS indicated that
small foundries would have difficulty completing the questionnaire because they lack resources or data
systems to retrieve the necessary information. Therefore, USITC staff sent producer questionnaires only to
the 1,250 establishments with 50 or more employees.” Questionnaires were also available on the
Commission’s website to allow firms to voluntarily participate in the information gathering activities, if they
S0 desired.

Purchasers of foreign foundry products in the United States likely number in the tens of thousands
because the use of metal castings is so common in manufacturing industries. Sending a questionnaire to all
purchasers to gather data necessary for an examination of U.S. purchases of foreign foundry products was
not feasible within the 1-year time frame of this investigation. Therefore, the Commission, in consultation
with the Committee and AFS, selected 10 product groups, believed to be representative, for a detailed
competitive evaluation.! The Commission identified the Harmonized Tariff Schedule of the United States
(HTS) classifications for all the items in these 10 product groups,® and compiled a list of the importers of such
products from U.S. Customs and Border Protection records. A list of purchasing companies was also gathered
by requesting producers to provide customer lists.®® USITC staff developed a sample of nearly 1,600
purchasers of both domestic- and foreign-origin castings using these two sources. These purchasers were
requested to provide data regarding their purchases of castings classified in the product groups and, in
addition, their total purchases of all iron-, steel-, aluminum-, and copper-based castings.

Questionnaire Responses

Questionnaire responses provided the Commission detailed information on shipments, domestic and
foreign purchases, exports, employment and wages, financial performance, investment, and U.S. market
conditions for 1999-2003. Producer questionnaire responses were received from 680 establishments out of

® Questionnaires requested data for 1999-2003 from U.S. producers and purchasers. Because questionnaires were
mailed during late summer/early fall of 2004, the latest year that data could be gathered was 2003.

" The only available information indicating the size of individual establishments was employment data from AFS.
Based on these data, those establishments with 50 or more employees represent over 90 percent of the total
employment of the U.S. industry, suggesting that industry coverage, with respect to total output, was high.

& The 10 groups include cast products used in the following downstream products: ductile iron
crankshafts/camshafts; aluminum engine components; aluminum suspension/steering systems; gray iron motor
vehicle gear boxes; copper valves; steel valves; ductile iron bearing housings; gray iron compressor housings; gray
iron pump parts; and gray iron non-motor vehicle gear boxes.

® Foundry products are not specifically provided for in the HTS in most cases, and are typically classified in a
category that includes finished assemblies or parts of finished assemblies. Therefore, U.S. import classifications
provide aggregate data that do not specifically identify castings. Consequently, questionnaires had to be used to
gather trade data.

0 The producer and purchaser questionnaires were issued sequentially so that information gathered from the
producer questionnaires could be used in the purchaser questionnaire phase.
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1,246 mailed (55 percent response rate).”* Most non-respondents are believed to be small producers, based
on information from the AFS database. Of the 680 establishments responding, 422 reported production of
iron-, steel-, aluminum-, or copper-based castings. Although the Commission extended the cutoff date for
guestionnaire receipt by over 5 months, questionnaire responses were not provided by several large
establishments. Purchaser questionnaire responses were received from 651 companies of 1,591 mailed (41
percent response rate), with 470 firms indicating they purchased the castings specified within the scope of
the investigation.

A significant number of questionnaires were returned bearing incomplete or internally inconsistent
data. Most of these questionnaires were completed or corrected through the efforts of Commission staff by
telephone and e-mail follow-up. A small number remained incomplete, and any data provided were used to
the extent possible. The information compiled from the producer questionnaires is likely representative of
the foundry industry as a whole; aggregate shipments from the producer questionnaire represent almost 75
percent of total shipments in 2003, as reported by AFS. There was no similar basis of comparison for
information from the purchaser questionnaire, so it is not possible to determine the extent to which these data
are representative of total purchases of the specified product groups.

Supplemental Information

The data in the questionnaire responses were supplemented by testimony presented at the
Commission’s public hearing and by written submissions filed with the Commission by interested parties.
Information also was obtained from field interviews, trade associations, contacts with industry representatives
(producers, suppliers, and purchasers), trade literature, and Internet sites. Domestic fieldwork included
interviews and plant visits in Alabama, Maryland, Michigan, Pennsylvania, and Ohio. For information on
the foundry industries of other countries, interviews and plant visits were conducted with government and
trade association representatives, producers, and purchasers in Brazil, China, and India.

Many foundries ceased operating during 1999-2003 and did not complete a producer questionnaire.
Therefore, aggregate data from the producer questionnaire, although believed to be representative, may not
fully reflect trends in the foundry industry. To compensate for missing data and to account for trends since
2003, USITC staff relied on interviews with domestic and foreign producers and purchasers, and secondary
sources as available.

Previous Commission Investigations

In 1984, the Commission, at the request of the U.S. Trade Representative, conducted an investigation
to examine the competitive position of the U.S. foundry industry in domestic and world markets. In
September 1984, the Commission issued its report, covering the period 1979-83.* Since that time, there have
been key changes in the industry and markets including the emergence of less-developed countries as leading
world producers. Another notable trend is the growth in global foundry production since the early 1980s,
from 52 million short tons in 1982 to over 73 million short tons in 2003."

1 Thirty-nine questionnaires were returned by the U.S. Postal Service as undeliverable, which may indicate that
these firms have gone out of business.

12 USITC, Competitive Assessment of the U.S. Foundry Industry, investigation No. 332-176, USITC publication
1582, Sept. 1984.

¥ The 1982 production amount is from the Commission's 1984 report. The 2003 production amount is from “38"
Census of World Casting Production-2003," Modern Casting, Dec. 2004, p. 25.
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CHAPTER 2

INDUSTRY OVERVIEW AND FACTORS
OF COMPETITION

Overview of the Castings Industry

The metal castings industry is diverse, ranging from small operations that specialize in low-volume
specialty products to large establishments producing thousands of tons of castings per year. Individual
castings range from less than one ounce to many tons. Each establishment has specialized equipment that
is suited to a particular metal, casting size, and order volume for its target market. In many cases, foundries
are categorized as either job shops or captive operations. Job shops tend to produce short runs for a broad
range of customers, and typically accrue the higher costs that are associated with changing production lines
and maintaining large inventories of patterns for their many customers. Although job shops have the
flexibility to adapt to changing market needs, they typically lack the capital resources of a captive operation
to invest in plant modernization.* Captive shops are internal units of companies that supply castings for their
affiliated manufacturing operations. Because these foundries generally supply one customer, their success
largely reflects the performance of their affiliated manufacturing facility and its market. Captive operations
typically have access to financial resources of the affiliated manufacturing operations to carry them through
difficult operating periods, and often have a guaranteed line of business.? In addition to these categories,
foundries are also grouped by those that offer a broad range of products to a small customer base and those
that produce a limited number of products for a large group of customers. Foundries with a small customer
base are often more vulnerable to cyclical industry declines.

The global market is increasingly segmented into commodity and specialized castings. Commaodity
castings are generally less sophisticated, simpler castings that can be produced by most producers because
limited technical skill and technology levels are required. Specialized castings, however, generally require
more complex designs and manufacturing technologies, and may be proprietary in nature. They generally
must meet higher standards, such as closer tolerances and tighter material specifications, than commaodity-type
castings. As a result, these castings typically command a higher price and are often sourced from more
sophisticated foundry operations.

Metal Types

Castiron, steel, aluminum, and copper accounted for 92 percent, by value, of metal castings produced
in the United States in 2002, with cast iron alone, in its several variations, accounting for about 38 percent;
steel for 17 percent; aluminum for 32 percent; and copper for 5 percent.?

1 U.S. industry official, telephone interview with USITC staff, Mar. 2005.

2 Ibid.

® U.S. Census Bureau, Economic Census 2002. Other metals commonly produced as castings include zinc,
magnesium, lead, and nickel.
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lron

Cast iron and steel are alloys of the metallic element iron, but they differ in important ways. Cast iron
contains over 2 percent by weight of carbon, and as a result has a lower melting temperature and requires less
refining than does steel, which has a typical carbon content of 0.5 percent. Iron castings can therefore be
produced with less costly and less specialized equipment than steel castings. Because cast iron shrinks less
when solidifying than does steel, it can be cast into more complex shapes; however, iron castings do not have
sufficient ductility to be rolled or forged (table 2-1).*

Iron is the most commonly cast metal in the foundry industry, being not only relatively less costly
to produce than cast steel, but also easily cast, readily machinable, and suitable for a wide range of cast metal
products that do not require the superior strength and malleability of steel.> The iron foundry industry
comprises establishments that produce both rough and machined iron castings. Metal foundries produce
molten iron by melting scrap iron, pig iron, and scrap steel in a traditional coke-fired cupola furnace, or in
electric-induction or electric-arc furnaces. Molten iron is refined by adding alloying metals into either the
furnace or a ladle. It is then moved to a pouring station for pouring into molds. Molten iron is cast by most
molding processes, but is less suited for permanent molding and injection molding (die casting) because its
high melting temperature increases wear on the casting surfaces of cast-iron permanent molds and steel dies.

There are several important types of cast iron, each of which has physical properties that make it
suitable for specific applications.

Gray iron.*—Gray iron is the most widely cast metal and is easier to cast and less costly to produce
than other types of cast iron because it does not require special alloy additions necessary to produce ductile
iron or compacted-graphite iron nor does it require annealing (heat treatment) of the rough castings as is
necessary to produce malleable iron.’

The largest end use for gray iron castings is the motor vehicle industry. Gray iron is ideal for engine
blocks because it can be cast into complex shapes at relatively low cost. Gray iron also is preferred for engine
blocks because of its high strength-to-weight ratio, ability to withstand high pressures and temperatures,
corrosion resistance, and greater wear resistance compared to aluminum. Gray iron is suitable for brake drums
and disks because of its dimensional stability under differential heating. Itis suitable for internal-combustion
engine cylinders because of its low level of surface-friction resistance. Itis suitable for gear boxes, differential
housings, power-transmission housings, and speed changers in both automotive and non-automotive
applications because of its high vibration-dampening capability. Other casting applications for gray iron
include compressor housings for appliances and other equipment; construction castings and fittings (e.g.,
man-hole covers, storm grates and drains, grating, fire hydrants, lamp posts, etc.); utility meter box covers;
soil pipe and fittings; parts for pumps for liquids; and rolls for rolling mills, among other cast products.

4 “Understanding Cast Irons,” Engineered Casting Solutions, summer 2000, pp. 28-29, found at
http://www.castingsource.com/tech_art_understanding.asp, retrieved July 22, 2004.

® C.R. Loper, “Foundry Practice and Equipment,” Mark’s Standard Handbook for Mechanical Engineers (New
York: McGraw Hill, 1985).

¢ Compiled from “Mechanical Properties of Gray Iron,” Engineered Casting Solutions, summer 2000, pp. 30-33,
found at http://www.castingsource.com/tech_art_grayiron.asp, retrieved July 22, 2004; and D.E. Krause, The Gray
Iron Research Institute, Inc., “Gray Iron, a Unique Engineering Material,” Iron Casting Research Institute, found at
http//www.ironcasting.org/Gray%201ron%20A%20Unique%20Material.htm, retrieved July 22, 2004.

" The physical properties of gray iron are reflected in its microstructure with carbon occurring in the form of a
network of graphite flakes throughout the silicon-iron matrix.
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Table 2-1
A comparison of the characteristics of casting irons with casting steel*

Characteristic Gray iron Ductile iron Malleable iron  Carbon steel®
Carbon content (percent) .............. 25-40 3.0-44 20-27 0-21
Silicon content (percent) . .............. 1.0-3.0 15-28 11-16 0-20
Ranking

Castability .......................... 4 4 3 1
Ease of machining ................... 4 3 3 1
Vibrationdamping .. .................. 4 3 3 1
Surface hardenability ................. 4 4 4 1
Elasticity modulus (stiffness) . ........... 1 4 3 4
Impact resistance . ................... 1 3 2 4
Corrosion resistance .. ................ 4 4 3 1
Strengthtoweight . ................... 1 4 2 3
Wear resistance ..................... 3 4 2 1

Productioncost . ..................... 4 3 2 1

! Characteristics are ranked from 4 (best) to 1 (least/worst) as comparisons among various types of casting irons
and a selected casting steel, and should not be interpreted relative to all types of ferrous and non-ferrous (e.g.,
aluminum and copper alloys, among others) casting metals.

2 carbon and silicon ranges reflect all types of casting steels. In contrast, for ranking purposes, characteristics of
casting irons are compared to those of a 0.3-percent carbon steel. Castings produced from alloy steel may have
higher strength relative to ductile iron.

Source: Ductile Iron Society, “Ductile Iron Data for Design Engineers,” figure 2.7: Comparison of the engineering
characteristics of Ductile iron versus competitive ferrous cast metals, found at
http://www.ductile.org/didata/Section2/figures/pfig2_7.htm; and figure 2.3: Approximate ranges of carbon and silicon
for steel and various cast irons, found at http://www.ductile.org/didata/Section2/figures/pfig2_3.htm, retrieved July
22, 2004.

Ductile iron.®—Ductile iron (also called “nodular iron”) combines many of the engineering qualities
of steel with the processing capabilities of iron. To produce ductile iron, magnesium is added to molten iron,
which increases the ductility, stiffness, impact resistance, and tensile strength of the resulting castings. Ductile
iron also offers flexibility in casting a wide range of sizes, with sections ranging from very thin to very thick.
Ductile iron is a growth metal in the casting industry to the point of approaching gray-iron production levels.
Ductile iron is primarily used for pipes, tubes, and fittings, and for automotive parts. Pressure pipe and fittings
are cast with ductile iron primarily to resist fracturing from ground movement, shocks, and soil corrosion;®
these products are common in municipal water and sewage systems. For the automotive industry, ductile iron
is cast into camshafts and crankshafts for internal-combustion engines. Other end uses for ductile iron castings
are bearing housings, machinery components, construction and utility applications, and electric and electronic
equipment components.

8 Compiled from “Mechanical Properties of Ductile Iron,” Engineered Casting Solutions, pp. 34-35, found at
http://www.castingsource.com/tech_art_ductile.asp, retrieved July 22, 2004; “Introduction,” Ductile Iron Data for
Design Engineers, Ductile Iron Society, found at http://www.ductile.org/didata/Section2/2intro.htm, retrieved July
22, 2004; and “Designing with Ductile Iron,” Ductile Iron Data for Design Engineers, Ductile Iron Society, found at
http://www.ductile.org/didata/Section10//10intro.htm, retrieved July 22, 2004.

® The chemicals contained in soil react with variables such as moisture and level of aeration to corrode metals.
Corrosion in Soils, found at http://www.corrosion-doctors.org/SoilCorrosion/Frames.htm, retrieved Apr. 26, 2005.
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Malleable iron.*>—Malleable iron is cast iron with properties similar to those of ductile iron, however,
malleable iron castings are produced by a method that requires a lengthy period of annealing in a special
furnace to induce characteristics of increased strength, durability, and ductility; ease of machining; and high
resistance to atmospheric corrosion. The lengthy annealing period increases the relative cost of producing
castings of malleable iron compared to those of gray or ductile irons. In addition, technical requirements limit
the thickness of a casting that can practically be produced of malleable iron. Malleable iron use declined,
particularly for automotive parts, after widespread adoption of the ductile-iron process in the early 1970s. A
major use for malleable iron is pipe fittings, particularly for applications that require resistance to shock and
vibration or rapid temperature changes.

Compacted graphite iron.*—Compacted graphite iron (CGI) exhibits properties that are intermediate
between those of gray and ductile iron, and results from the addition of certain rare-earth elements and
titanium to molten iron. Recent growth in CGI use was made possible by the development of advanced
sensors and controls for the precise metallurgical additions to molten iron. CGI exhibits unique properties
of medium to high strength, good thermal conductivity, low shrinkage, and medium dampening capacity
while retaining much of the castability of gray iron to produce complex shapes and intricately cored passages.
CGl also provides a better machined finish than gray iron. CGI exhibits slightly higher thermal conductivity,
more dampening capacity, and better machinability than is possible with ductile iron. A drawback of CGI
castings is the close metallurgical control necessary to obtain successive castings with consistent properties.
The largest end use for CGI is internal-combustion engine blocks for both motor vehicles and other
applications.

Steel

Steel castings are produced in a wide range of chemical compositions and physical properties. Steel
castings are, in general, of higher strength and ductility than cast iron. Castings of alloy steel have high
strength, and those of stainless steel are highly resistant to corrosion.

Steel castings are used extensively in the agricultural, construction, manufacturing, power generation,
processing, and transportation industries. Typical products made from steel castings include bridge and
building supports, compressors, mechanical components, pumps, tools, and valves. The railway rolling-stock
industry is the largest consumer of steel castings in the United States, by volume. Because of their high
strength and low cost, highly engineered lightweight steel castings are increasingly used in high-volume
automotive chassis and drive-train applications.

Aluminum

Cast aluminum and aluminum-based alloys dominate the nonferrous castings market, accounting for
74 percent ($6.0 billion) of total U.S. nonferrous casting shipments in 2002.*>  Aluminum-alloy castings
contain varying amounts of silicon, copper, magnesium, tin, and zinc.

The strength-to-weight ratio of aluminum is among the highest of all metals, which has enabled lighter-
weight aluminum to find a niche in almost every segment of the transportation industry—particularly in
aerospace where aluminum castings are used for such applications as engine and airframe parts. Motor
vehicle use of aluminum has tripled to 250 pounds per vehicle in the past three decades, with the major cast

10 Compiled from “Mechanical Properties of Malleable Iron,” Engineered Casting Solutions, summer 2000,
pp. 40-41, found at http://www.castingsource.com/tech_art_malleable.asp, retrieved July 22, 2004.

1 Compiled from “Mechanical Properties of Compacted Graphite Iron,” Engineered Casting Solutions, summer
2000, pp. 38-39, found at http://www.castingsource.com/tech_art_graphite.asp, retrieved July 22, 2004.

12 “Nonferrous Castings: 2002,” U.S. Census Bureau, July 2003, table 2.
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components (200 pounds per vehicle) being cylinder heads, intake manifolds, engine blocks, wheels, shock
towers, and front knuckles.™® Other automotive applications for aluminum castings are pistons and connecting
rods, die-cast electrical-switch boxes,* and power heads.

Copper

Copper castings include those of copper-based alloys, such as brass (copper with zinc as the primary
alloying metal) and bronze (a large family of copper alloys with tin, aluminum, manganese, or another metal
as the primary alloying metal). Copper castings have high corrosion resistance, good electrical and thermal
conductivity (especially pure or near pure copper castings), and good tensile and compressive strength
(certain alloys are nearly as strong as many stainless steel alloys), are non-sparking, and exhibit low friction
and good wear resistance when in contact with other metals and materials. In addition, they maintain these
properties at extremely low temperatures. Copper castings are especially amenable to post-casting operations
such as machining, brazing, soldering, polishing, and plating.

Typical applications for copper castings include valves that control the flow of liquids and gases;
plumbing fixtures such as faucets; power plant water impellers; architectural applications (e.g., door
hardware); ship propellers; bearing sleeves; and electrical circuit parts (e.g., circuit breakers).

Casting Methods
Sand Casting

Sand casting is the most common method of metal casting, accounting for approximately 75 percent
of all metal cast. It consists of forming a cavity in sand with a pattern,™ filling the cavity with molten metal,
allowing it to cool and solidify, and then releasing the casting by breaking away the sand. Patterns are full-
size models having the shape of the exterior of the casting to be produced and may be made of wood, brass,
aluminum, or other material. The choice of material for a pattern depends on the expected number of times
it will be used and the cost of producing it. If the casting has features such as a hollow interior or internal
holes, inserts (“cores™) made of sand (with resin binder) are placed in the impression before the two parts of
the mold are joined.

Shell-Mold Casting

Shell-mold casting is a variation of sand casting in which sand containing a resin binder is cured by
heat. The pattern is heated and impressed into sand. The sand cures in contact with the hot pattern, after which
excess sand is removed, leaving a shell mold. Shell molding castings can be used for any metal, and the
process generally produces castings of greater dimensional accuracy at a higher rate of production than green-
or dry-sand casting. Typical parts produced by shell casting include connecting rods, gear housings, and lever
arms.

'3 Ducker Research, from presentation by Andrew M. Sherman, “Trends in Automotive Applications for
Aluminum,” Manufacturing and Vehicle Design Research Laboratory, Ford Motor Company, 7th International
Conference on Aluminum Alloys, Charlottesville, Virginia, Apr. 10, 2000, found at
http://www.cs.virginia.edu/icaa7/trends.pdf, retrieved Aug. 2, 2004.

4 NEMA 4X-rated electronic enclosures by Bud Industries, found at
http://www.automationtechies.com/store/pid11710.php, retrieved Aug. 2, 2004.

15 Sand molds may be either "green sand" in which the sand is moistened with a water-based binder, or
"dry-sand" in which the sand is treated with an organic binder and then baked hard to remove moisture and increase
strength.
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Investment Casting

Investment casting is a process also known as the “lost-wax” process, or “precision” casting. The
process is suitable only for small castings and is capable of producing castings of very-close dimensional
tolerance, with excellent surface finish and detail. Typical parts made by the investment casting process
include golf-club heads, orthopedic implants, costume jewelry, dentures, and turbine-engine blades.

In this process, an expendable wax pattern is made for each casting to be produced by using a special
wax that is melted and injected, under pressure, into a metal mold. The patterns are assembled onto wax
pieces that will form runners and channels for molten metal to enter the mold cavity. The wax pattern
assembly is dipped into a slurry of a refractory coating material that will produce a uniform coating after
drying. The precoated assembly is placed in a flask and a fluid aggregate containing an inorganic binder is
poured around it. The molds are allowed to air set. After setting, the flasks are heated in an oven, at which
time the wax is melted out and may be reclaimed and reused. The heating process completely eliminates the
wax and gas-forming material from the mold. When the mold is at a suitable temperature, molten metal is
poured into the mold. After cooling and solidifying, the mold material is broken away from the castings. The
individual castings, each an exact metal replica of the wax pattern, are broken or cut from the central runners,
and, because of the precision of the process, often require very little finishing.

Lost-Foam Casting

Lost-foam casting is a technique similar to investment casting in that it uses an expendable pattern,
one made of polystyrene foam rather than wax. The pattern is coated with a refractory material and then
encased with sand, forming a one-piece sand mold. As molten metal is poured into the mold, the foam
vaporizes and metal takes its place. This process can produce complex shaped castings without any parting-
line flash. However, the cost of the expendable patterns adds to the processing cost. Such parts as pump
housings, manifolds, and auto brake components may be produced by this method.

Permanent-Mold Casting

The permanent mold process involves the pouring of molten metal into reusable metal molds of a
higher melting temperature than the metal being cast. The process is used primarily for nonferrous (e.g.,
aluminum or copper) castings. The advantage of permanent mold casting is that rather than making a new,
expendable mold for each casting, the mold can be used many, often thousands, of times. Shapes and sizes
are limited in this method, however, and initial tooling costs are high. The process is economical only for
high-volume production. Typical products of this process include gears, splines, wheels, and auto engine
pistons.

Centrifugal Casting

Centrifugal casting involves the pouring of molten metal into a rotating cylindrical mold. Centrifugal
force causes the metal to flow to the outer wall of the mold, where it is held until it solidifies. Typical
products produced by centrifugal casting include cast-iron pipe, propeller shafts and mill rolls. (Cast-iron pipe
is one of the most significant applications of metal castings, accounting for about 25 percent, by weight, of
all cast-iron production.)
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Die Casting

Die-casting is similar to permanent mold casting except that the molten metal is injected into the mold
under high pressure, resulting in very uniform parts with good surface finish and dimensional accuracy. Die
casting molds, which are called “dies” in the industry, are costly because they are made from hardened steel
and often require a long cycle time and technical expertise for their production. Die casting is limited to the
nonferrous metals; harder, higher-melting-point metals (e.g., iron and steel) would destroy the dies.

Production Steps
Design

The customer or user of a casting is normally responsible for its design. The foundry may provide
assistance in the design, through its practical knowledge of casting limitations and requirements, and often
through application of computer simulation of metal flow and solidification characteristics.

Pattern Making

Once a design has been received, the casting producer must design and build the necessary tooling to
produce the casting. For a sand casting, the tooling consists of dies for any required cores and patterns to
make sand molds. The patterns incorporate placement of cores and include shapes forming channels in the
mold through which molten metal flows to completely fill every cavity of the finished mold. The size, shape,
and location of these channels, called sprues, gates, and risers, are essential parts of the pattern design process.
The design process is aided by computer simulation programs that are used to predict the flow of metal in the
mold. Separate patterns (these are usually called molds) are manufactured to produce cores. Some casting
producers have in-house pattern-making capabilities, while others outsource such services. The production
of patterns requires significant capital investment and skilled labor.

Mold Making

The mold-making process is one of the key production steps in a sand foundry, usually occurring in
the area where molten metal is poured. The extent of automation of mold making depends upon the size,
complexity, and number of castings to be produced. For U.S. and foreign foundries producing high-volume
production runs, molding machines are fully automated. These machines feed sand into a flask around a
pattern, automatically remove the pattern, position the mold for insertion of cores, close the mold, and convey
it to the metal-pouring station.

Metal Melting and Pouring

Another key production step is metal melting. The type of melting furnace depends upon the type of
metal to be cast and the volume of molten metal required. Raw materials, consisting of scrap, including
significant amounts of internal scrap; virgin materials such as pig iron (in iron or steel foundries) or ingot (for
copper or aluminum foundries); and alloy materials are placed in a melting furnace. Any necessary refining,
such as oxidizing unwanted contaminants in the metallic charge, or dissolving such contaminants through the
use of slags, is done in the melting furnace. Molten metal is then poured from the melting furnace into a ladle
and moved to a pouring station, where it is poured into molds.
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Shake-out

After the casting has solidified, the mold is broken away and the casting is removed. At this point,
various cleaning methods, such as shaking or shot blasting, may be used to remove all of the sand or other
molding material, including that which was in the cores and the internal parts of the casting. Metal that has
solidified in the sprues, gates, and risers is broken or cut off of the castings and returned to the melting area
for remelt. Sand is recovered and processed for reuse.

Final Processing of Rough Castings

Unwanted protrusions, such as those where the casting was broken away from the gates and risers, and
thin flash, where separate parts of the mold abutted, are cut or ground away. After such limited processing,
a rough casting is ready for shipment or further processing. If a large number of a single casting are to be
produced, the producer may invest in special tooling, e.g., a die, to cut off the flash, thereby automating the
process and reducing the direct-labor input while also increasing the uniformity of the rough castings.

Machining of Castings

Some castings are used as rough castings and require no further processing. However, many castings
are extensively machined or ground. Such machining may include drilling of holes and machining of surfaces
to closer dimensional tolerance or smoother surface finish than can be achieved in a rough casting. Some
foundries perform these finishing operations in-house while others may outsource the finishing. In many
cases, however, rough castings are shipped to customers who perform the finishing operations.

Technology

Melting

A variety of technologies are available to produce molten metal. Iron foundries often use cupola
furnaces, which are fueled with coke, as their primary melting facility. Cupola melting is an old technology,
but one that has seen incremental improvements over the years. Cupolas are most suited to high-production,
continuous operations. Other iron foundries, as well as steel foundries, choose either electric-arc or electric-
induction furnaces, which are more suited to batch-type and intermittent operations. Nonferrous foundries
may use electric-induction furnaces and, due to the lower melting temperature of the metals, have additional
options in gas- or oil-fired reverberatory (open-flame) furnaces. Typically, a foundry will also use an
electrically heated holding furnace to maintain temperature in molten metal, transferring large amounts of
molten metal from the melting furnace to the holding furnace, then taking smaller amounts to the pouring
location as needed so that a constant pouring temperature can be maintained for all similar castings.

Molding

In the sand-casting-molding process, there are many opportunities for application of automation and
robotic technology. Since the production of molds can be very labor-intensive, foundries, especially those
in the developed world, invest heavily in mold-making technology to remain competitive, particularly for the
production of high-quantity orders, such as those for automotive applications. An example of recently
developed molding technology is the Disamatic molding machine, which produces machine-made molds in
which the plane separating the two halves of the mold are vertical, rather than horizontal (figure 2-1). Each
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Figure 2-1
The Disa molding principle
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mold has an impression on each side, and two molds together form a mold
cavity. The molds are pushed along a conveyor with the back of each mold
and the front of its following mold forming a mold cavity. Metal is poured
into the molds almost immediately after forming the molds. Thus, the
entire casting process is simplified and automated, and production is
increased.

Computer Technology

The greatest technological advances occurring in the castings
industry are those associated with electronic computing advances.'® The
application of process control to the industry has revolutionized everything
from predictive design to process sensing and control to on-line quality
testing. Computers play a major role in reducing the time needed to
produce castings and increasing the efficiency with which foundries
interact with their customers. An increasing number of customers are
sending part geometry to foundries via the exchange of computer-aided
design (CAD) files, whereas traditionally, casting geometry was obtained
from blueprint drawings.!” Technologies such as rapid prototyping allow
foundries to make 3-D models and patterns directly from CAD data,
reducing both time and costs, as well as increasing dimensional
consistency.'® Several computer modeling and software design programs
predict metal shrinkage, cooling rate, and resulting physical metallurgy
properties without the need to cast a test model. These advancements can
transform what could have been an 18-month design process that included
multiple drawings and mold models into a few weeks, and help reduce the
cost of actual pattern-making and molding. Further, new software versions
allow users to “tune” the predictive program to actual results, thus
allowing the effects of natural process inconsistencies, hindrances,
impurities, or other unknowns to be factored in. The installation of sensors
and controls linked to computer monitors and analysis tools, which can
improve metal casting productivity and quality by continuously
monitoring output, is another use of computers in castings facilities.'
Similar modeling power is enabling cupola production to become

16 Listed as number one by multiple industry sources. U.S. industry officials, telephone interviews with USITC

staff, Aug.-Sept. 2004.

17 “SESA: Overview of the Casting Process,” Steel Founders' Society Of America, May 2001, found at
http://www.sfsa.org/sfsa/cstintcp.html#prcint2.1, retrieved Sept. 25, 2003.

8 A computer analyzes a CAD model to determine what needs to be made and then slices the model into thin
cross-sections, which are reproduced to form a 3-dimensional object. Terry Wohlers, “Rapid Prototyping,” Foundry
Management & Technology, Jan. 2002, Vol. 130, no. 1, pp. 92-95; and “Foundry Execs Share Viewpoints on
Casting Technology Trends,” Modern Casting, Dec. 2002, found at
http://www.moderncasting.com/archive/WebOnly/1202/Essay_1202.asp, retrieved Apr. 30, 2003.

¥ The Cast Metals Coalition, found at http://cmc.aticorp.org/products.html, retrieved Sept. 23, 2003.
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predictable. Models that incorporate both the chemistry and physics of the process® have allowed average
waste rates of cupola melts to decrease by as much as half.**

Much of the computer-related research that is being done in the metal casting industry is occurring at
universities rather than at the foundries themselves.??> Working through the Cast Metals Coalition, the U.S.
metal casting industry is able to attract public and private investment in technology development. The U.S.
Department of Energy is a key cosponsor of this research, through its Office of Energy Efficiency and
Renewable Energy. Technologies that are developed in the United States are available to anyone in the world
that has the capital to invest in them.?*

Other Advanced Technologies

An important use of technology in some foundries is x-ray spectrography during the testing phase to
determine strengths and weaknesses of castings. Automated machines also are playing an increasing role in
performing repetitive tasks, which can reduce the cost of labor.

Another example of advanced technology is the SinterCast process for the production of compacted-
graphite iron castings. Real-time thermal analysis determines the solidification behavior of each small amount
of molten iron to be treated. The results enable the control system to calculate proper addition rates of
magnesium and other additives prior to the casting. The key was development of patented thermal analysis
Sampling Cups which quickly and automatically determine the required additions, practically eliminating
casting process variation, and delivering consistent product.?

Factors of Competition

Labor, raw materials, and energy are key production factors of the global foundry industry, with labor
and raw materials typically the leading production cost factors. Labor accounts for a large share of
manufacturing costs. Direct labor cost and availability are of particular concern to the industry, as well as
the cost of worker benefits such as health care and pensions. Hourly labor rate differentials between work
forces in developed and developing countries are large, and contribute to the competitive advantage of
developing countries. Attracting and retaining skilled technical and managerial labor in the industry is a task
reportedly made more difficult by the “dirty”” image of the industry. This issue ismore prevalentin developed
countries and urban areas where the foundry industry must compete for workers with industries offering
higher wages and more attractive work environments.

20 Kevin L. Moore et al, “Feedback Control of a Cupola — Concepts and Experimental Results,” 1998 AFS
Cupola Conference, Cincinnati, OH, Oct. 1998, found at http://www.csois.usu.edu/publications/pdf/pub013.pdf,
retrieved Aug. 17, 2004.

21 Based on early results of the U.S. Department of Energy’s Office of Industrial Technology’s primary
application of the integrated I3PSC system, found at http://www.oit.doe.gov/sens_cont/factsheets/fact-cupola.pdf,
retrieved Aug. 17, 2004.

2 «AMT Market Forecast,” Technical Insights” Advanced Manufacturing Technology, Vol. 24, No. 9, 2003,
p. 11.

2 The Cast Metals Coalition comprises the three leading technical societies of the foundry industry: American
Foundry Society, North American Die Casting Association, and Steel Founders’ Society of America.

24 “Foundry Execs Share Viewpoints on Casting Technology Trends,” Modern Casting.

% Sintercast Supermetal CGl, found at
http://www.sintercast.com/default.asp?groupid=20043514927705&firstlevelid=200435133835739, retrieved
Aug. 18, 2004.
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The availability and price of foundry raw materials are major concerns of the global industry. Because
most raw materials are sold on the global market, foundries throughout the world generally pay comparable
prices for their raw materials, with an allowance for transportation cost differentials. Significant increases
in these costs in recent years, driven in large part by global supply and demand forces, have led foundries to
pursue cost-reduction activities such as material substitution and increased recycling.

Metal casting is an extremely energy-intensive process. As such, energy expenditures can account for
a large portion of the cost of a casting. Foundries take great care in selecting which type of furnace to install
for their individual casting needs, since the purchase of a furnace is a long-term commitment that requires
a significant capital investment. With increasing energy costs, many foundries have put more effort into
mitigating these costs through hedging energy costs in financial markets; utilizing curtailment programs, in
which foundries consume the most energy during lower-priced, off-peak hours to reduce energy costs;
forming cooperative buying groups to leverage purchasing power to obtain lower energy prices; and self-
supplying energy via energy co-generation.

The way in which technology is applied in the production process is critical to global competitiveness
as a means to maintain product quality and consistency. The use of technology may also be influenced by
the type of castings produced and relative wage rates. Low-value, low-quality castings, for example,
generally require a lower level of technology and relatively more semi-skilled labor than foundries producing
more complex castings. To lower labor costs, foundries in developed countries with higher wage rates may
install more automation and technological improvements, whereas foundries in developing countries with
relatively lower wage rates may substitute labor for relatively high-cost capital investments. Capital
availability and profitability play crucial roles in determining the amount and type of technology and
equipment that can be purchased to upgrade the manufacturing process, the introduction of new products,
investment in research and development, and the size and extent of capacity expansions. The interest rate
available to foundries is also an important determinant of what projects can be undertaken. Higher interest
rates raise the costs of projects, and thus may reduce profitability and/or extend the time frame for recovering
investment expenditures.

Technical services are another aspect to manufacturing that may confer competitive advantage. These
services include casting design and selection, material specifications, manufacturing simulation, product
testing, machining, and assembly. The number of services offered by foundries largely reflects the type of
castings manufactured (i.e., commodity castings or more specialized castings) and the size of the foundry
operation. Larger firms, and foundries in developed countries, are more likely to have a unit dedicated to
providing technical services to customers.?® Although technical services are being added by a number of
foundries in developing countries, their capabilities in this area are reportedly more limited.?’

Certification to certain global standards is often required of foundries by their customers to ensure that
tasks are being performed in a way that makes the development, manufacture, and supply of products and
services more efficient, safer, and cleaner. A number of domestic and foreign foundries, typically the larger,
modern facilities, are certified by the International Organization of Standardization (ISO). The ISO 9000
standards family, for example, is a worldwide series of quality management and assurance standards for
inspecting production processes, updating records, maintaining equipment, training employees, and handling
customer relations.?® The QS-9000 standard was developed by Ford, GM, and Chrysler to establish consistent

% U.S. industry official, telephone interview with USITC staff, Mar. 2005.

27 |bid.

%8 1SO 9000 and 1SO 14000 - in brief, International Organization for Standardization, found at
http://www.is0.org/iso/en/is09000-14000/index.html, retrieved Apr. 5, 2005.
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quality standards for their suppliers, and is based on 1SO 9001:1994 standards.?® 1SO 14000 certifications
provide a systematic approach to addressing environmental concerns and performance that offer additional
benefits, such as cost control, customer assurance, reduced insurance premiums, increased employee
efficiency and involvement, and an improved public image.*® However, foundries often incur recurring costs
in the form of audits and compliance inspections to maintain certification.

Lean manufacturing and Six Sigma are manufacturing philosophies that have been adopted by many
foundries in both developed and developing countries. The goal of lean manufacturing is to cut costs by
reducing waste, shortening lead times, and improving employee performance, satisfaction, and skills.®* The
“Six Sigma” manufacturing technique strives for near perfection by reducing product variation to no more
than 3.4 defects per million.*> Very tight process controls limit defects by reducing errors and waste, which
can, in turn, increase profits.

The ability of foundries to deliver their cast products to customers on schedule and at a competitive
price is another important competitive factor. Largely at the request of their customers, many foundries work
from a just-in-time inventory system to reduce the costs of storage. Because proximity to purchasers and end
users facilitates this inventory management system, foundries located at a distance from their customers may
maintain just-in-time deliveries by warehousing castings in nearby storage or providing reliable scheduled
supplies by means of established transportation routes. Shipments from developing countries may require
longer lead times than those from developed countries, as the transportation infrastructure in many
developing countries is reportedly inadequate.®* Moreover, foundries that are closer to their purchasers are
generally able to give more competitive final delivered prices than those that are located farther away because
of reduced transportation costs.

A variety of federal and regional government programs and policies affect the foundry industry. A
country’s tax structure, rates, and provisions, for example, may influence a foundry’s investment decisions.
Tax and investment policies may attract new foundry operations by offering favorable financing and tax
deferments or deter new investment by increasing corporate tax rates or enacting new tax provisions. Tax
treatment of research and development expenses and equipment purchases, such as depreciation schedules,
allowances, and tax credits, may also influence decisions in these areas. Taxes on production inputs, such
as energy, also have an effect on foundry operations, as do more indirect policies such as the amount of
regulation of the electricity utility sector. Governments may also offer grants to firms, for example, to ease
the financial burden of establishing a new manufacturing site or provide employee training.

Because foundry manufacturing processes produce a significant amount of waste, both hazardous and
non-hazardous, many countries and regions have established environmental regulations that typically set
limits on air, water, and soil contaminants, and/or encourage sustainable development policies. Although

29 QS-9000 is a much more difficult standard to implement than 1SO 9001, and is imposed mainly on Tier 1
suppliers, who can also require it of their suppliers. “What is QS-9000?,” found at
http://www.is09000system.com/qs9000.html, retrieved Sept. 8, 2004.

% “1SO 14001: Why It’s Important to Die Casting,” North American Die Casting Association, found at
http://www.diecasting.org/environment/iso14000.htm, retrieved Sept. 8, 2004.

3 “Cost Management in Lean Manufacturing Enterprises and the Effects upon Small and Medium Enterprises,”
Proceedings of the Fourth SMESME International Conference, found at
http://iprod.auc.dk/sme2001/paper/creese.pdf, retrieved Aug. 31, 2004; and “Nonprofit Group Helps Manufacturers
to Go ‘Lean’,” Snohomish County Business Journal, May 2004, found at
http://www.wamfg.org/pages/press_scbj_thomas.html, retrieved Aug. 31, 2004.

%2 Six Sigma Definition, found at http://www.sixsigmasurvival.com/SixSigmaDefinition.html, retrieved Mar. 30,
2005.

% See discussions of transportation infrastructure for selected countries in Ch. 9, Profiles of the Foundry Industry
in Selected Foreign Countries.
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most developed and developing countries have enacted strict environmental standards, enforcement of these
regulations is often variable and may be lax, particularly within many developing countries. Although many
foundries, especially the most modern ones, recycle a number of the resources used in making castings, the
casting process still generates byproducts that must be reduced or eliminated. To achieve these standards,
many foundries have invested in costly cleansing and purifying systems that are often incorporated into the
manufacturing process, as well as recycling programs that recover reusable materials, such as sand and water.

Foundries” working environment subjects workers to a variety of hazardous conditions, such as
extremely high temperatures, chemical additives, and repetitive motion, that can result in harmful, if not
lethal, accidents and exposure. Consequently, federal and regional agencies in most countries regulate worker
health and safety and impose industry standards to protect the labor force, although enforcement is variable
and may be relatively weaker in certain developing countries. These standards may require the installation
of exposure-control technologies such as ventilation fans, and require workers to wear full environmental
suits or fire-resistant clothing and use air-purifying respirators.

Exchange rates can play arole in determining international competitiveness in terms of both costs and
revenue, as castings markets are becoming increasingly global. A fixed exchange rate pegs a country’s
currency to one or more foreign currencies, such as the Chinese yuan to the U.S. dollar, so that the relative
value between the two is constant. With a floating exchange rate, two currencies are free to be traded for any
amount relative to each other, based on each country’s currency’s supply and demand in the market. Most
currencies trade under this regime.

2-13






CHAPTER 3
U.S. FOUNDRY INDUSTRY

This chapter provides a general overview of the U.S. metal foundry industry as a whole, based on
responses to the USITC producer and purchaser questionnaires, fieldwork, and interviews with leading
industry participants. The chapter begins with a discussion of the structure of the industry and factors driving
demand. Next, various business trends, production factors, and domestic policies are presented, with
emphasis on their relevance to U.S. metal casters. The chapter concludes with a discussion of purchasing
trends. Subsequent chapters provide similar analysis for 4 segments of the foundry industry and for foreign
foundry industries.

In the course of the investigation, the Commission collected information from 465 foundries
operating in the United States during 1999-2003. Of 465 producer questionnaire responses, 250 firms reported
producing iron castings, 195 made aluminum castings, 87 manufactured steel castings, and 49 produced
copper castings during 1999-2003, with a substantial number reporting that they produce more than one type
of metal casting.! The American Foundry Society also collects information on the foundry industry by metal
types. Data collected by the USITC account for 82 percent of iron, 75 percent of aluminum, 65 percent of
steel, and 32 percent of copper production, as reported by the AFS in 2003.2

Industry Profile

Industry Structure

The U.S. foundry industry is characterized by a high degree of concentration and a large proportion
of small producers. The top 10 responding producers collectively accounted for 32 percent, by quantity, of
the industry's total production in 2003. Approximately 50 percent of responding producers have 100 or fewer
production workers. Anaverage responding firm produced about 24,000 short tons of castings and employed
184 production workers in 2003.

A majority of foundries indicated that they were job shops producing a broad number of products in
low quantity runs. Sand casting was the predominant method of casting (352 foundries), whereas 120
foundries were die casters.’

Historically, metal casting establishments generally have been located close to raw materials, energy
sources, and waterways.* Most firms are located around the Great Lakes, with a high concentration in states
such as Ohio, Michigan, Pennsylvania, and Illinois.> However, the geographic concentration of the industry
is shifting, as facilities are built where scrap metal and electricity are available at a reasonable cost or a local

! As some foundries pour multiple metal types, the total does not add to 465 respondents.

2 AFS, “38" Annual Census of World Casting Production-2003,” Modern Casting, Dec. 2004, p. 26.

% Establishments may use more than one type of process, so the casting methods exceed the aggregate of reporting
foundries.

*U.S. industry officials, various fieldwork by USITC staff, and U.S. Environmental Protection Agency (EPA),
Office of Compliance, “Sector Notebook Project: Profile of the Metal Casting Industry,” Feb. 1998, found at
http://www.epa.gov/compliance/resources/publications/assistance/sectors/notebooks/metcstsnaptl.pdf, retrieved
Oct. 14, 2003.

5 “Foundries Industry Report,” Harris Infosource, p. 4, found at
http://www.harrisinfo.com/purdue/Foundries.pdf, retrieved Feb. 7, 2005.
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market for the cast products exists.® The Southern states, for example, are becoming a production center for
aluminum castings because of nearby automotive manufacturers.’

The number of foundries in the United States has declined since 1999 as firms consolidated and
closed. Although the USITC was unable to compile comprehensive information on the number of firms that
have gone out of business since 1999, this was a continuing trend, according to domestic producers, as 25
known foundries closed during the period. One industry source estimates that approximately 50 foundries
close in the United States each year. Information on key firms that have closed since 2000 is presented in
table 3-1. However, new plants have also been added. For example, a new Ross Aluminum Foundries plant
began operations in 2004 in Piqua, OH.® North Vernon Industry Corporation, a division of Toyota Motor Co.,
plans to build a new gray-iron casting operation in Cullman, AL to begin production by the end of 2005.°

Table 3-1

U.S. foundry industry: U.S. foundries that closed operations, 2001-2005

Date of closure Name Location

January 2001 ................. PrimeCast, Inc. Beloit, WI and South Beloit, IL
April2001 .......... ... Hayes-Lemmerz Howell, Ml

September 2001 ............... Empire Steel Castings Reading, PA

October 2001 ................. American Racing Equipment Warsaw, KY

February 2002 ................ Wheland Foundry Chattanooga, TN and Warrenton, GA
June 2002 .......... ... .. ... Hayes-Albion Corp. Albion, Ml and Jackson, MS
September 2002 . .............. Buckeye Steel Castings Co. Columbus, OH

October 2002 ................. Kingsport Foundry Kingsport, TN

June2003 .................... U.S. Pipe & Foundry Co. Anniston, AL

June 2003 ... ... .. ... Tecumseh Products Co. Sheboygan Falls, WI
August2003 .................. Excelsior Foundry Belleville, IL

September2003 . .............. Pemco Die Casting Corp. Bridgeman, Ml
December2003 ............... Intermet Corp. Radford, VA

January 2004 ................. Campbell Foundry Harrison, NJ

July2004 . ... Intermet Corp. Havana, IL

November 2004 ............... Lester Precision Die Castings Bedford Heights, OH
December2004 ............... Kurdziel Industries Sparta, Ml

December 2004 ............... Production Pattern & Foundry San Leandro, CA

May 2005 .................... General Aluminum Cedarburg, WI
December2005 ............... Dana Corp. Muskegon, Ml

2005 ... Lexington Die Casting Lakewood, NY

2005 ... ... . Intermet Corp. Sturtevant, WI and Decatur, IL

Note.—This list is not exhaustive. Buckeye Steel reopened as Columbus Steel Castings in March 2003. Production
Pattern & Foundry reopened in Carson City, NV.

Source: Compiled by the Commission from various industry sources.

® U.S. Environmental Protection Agency, Office of Compliance, “Sector Notebook Project: Profile of the Metal
Casting Industry,” Feb. 1998, found at http://www.epa.gov/compliance/resources/publications/assistance/
sectors/notebooks/metcstsnaptl.pdf, retrieved Oct. 14, 2003.

" “Bemco Spends $1-Mil on Expansion,” Platts Metals Week, May 19, 2003.

8 “Ross Al Expands Casting Operations,” Platts Metals Week, Dec. 8, 2003.

® “Gray Iron Foundry Planned in Alabama,” Foundry Management & Technology, found at
http://www.foundrymag.com, retrieved Jan. 3, 2005.
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Demand Characteristics

In general, the foundry products industry was affected by the U.S. economic slowdown beginning
in the summer of 2000 and continuing into 2001.%° The decline in economic activity became a recession by
March 2001 and the downturn lasted until November 2001.** According to responding producers, the
slowdown reduced demand for foundry products and negatively affected sales. The economic recovery
starting in 20022 spurred demand in certain markets, particularly for aluminum foundry products, leading
to higher forecasted production for many foundries through 2008."

Principal markets for cast products in 2003 include motor vehicles (47 percent) and soil/pressure
pipe (20 percent), according to respondents to the USITC producer questionnaire. Thirty-six percent of metal
castings are shipped to the automotive market, and an additional 11 percent of U.S. producers’ shipments
went to the truck market, specifically large highway trucks (Class 8 trucks). U.S. foundry producers supply
key motor vehicle components such as camshafts and crankshafts, steering systems, transmissions, and engine
blocks, and demand for these and other components is a key factor affecting castings shipments for
responding foundries within the United States.

An 8 percent decline in motor vehicle production during 1999-2003, to 16.2 million vehicles,
adversely affected demand for metal castings. The period low was reached in 2001, when vehicle output
totaled 15.8 million units.® A significant reduction in Class 8 truck production in 2001*° following the 1999
peak also directly affected casting producers,*” as build rates fell by at least one-half because of high prices
for fuel and an oversupply of used trucks in the market.® Another demand change has been the shift from
iron to aluminum castings for automotive applications.'® Additionally, rising demand for certain vehicles,
such as sport utility vehicles and pickups, favorably affected aluminum castings producers as automotive
manufacturers designed and launched vehicles for this market segment.

Soil and pressure pipe, specifically pipe made of cast iron used in water and sewer systems for
commercial buildings, is also a leading market for metal castings (20 percent market share). According to
producers, the market for soil and pressure pipe remained strong from 1999-2003 because of suburban
growth.

10 Multiple producer and purchaser questionnaire responses; various staff interviews of industry officials; and
Economic Report of the President, Transmitted to the Congress Feb. 2002, found at
www.gpoaccess.gov/usbudget/fy03/pdf/2002_erp.pdf, p. 42, retrieved Mar. 17, 2005.

1 “The NBERs Recession Dating Procedure,” Business Cycle Dating Committee, National Bureau of Economic
Research, Oct. 23, 2003, found at http://www.nber.org/cycles/recessions.html, retrieved Mar. 17, 2005. According to
NBER, “a recession is a significant decline in economic activity spread across the economy, lasting more than a few
months, normally visible in real GDP, real income, employment, industrial production, and wholesale-retail sales.”

12 Economic Report of the President, Transmitted to the Congress Feb. 2003, found at
www.gpoaccess.gov/usbudget/fy04/pdf/2003_erp.pdf, p. 27, retrieved May 2, 2005.

1% Alfred Spada, Marketing Director, AFS, cited in Tony Reid, “Auto Supply Company Announces Closure of
Decatur, Ill., Foundry” Herald & Review, Decatur, IL, Mar. 30, 2005, p. Al.

1 End market determined by share of 2003 shipments of castings by quantity.

15 “North American Car & Truck Production, 1954-2003,” 2004 Ward’s Automotive Yearbook, p. 117.

18 David Hare, “TRUCKIN’,” Las Vegas Business Press, Jan. 14, 2002, Vol. 19, Issue 2, p. 2, and Gail
Kachadourian, “Class 8 Sales Plunge in ‘01,”Automotive News, Jan. 28, 2002.

1 Multiple producer questionnaire responses, and U.S. industry official, telephone interview with USITC staff,
Feb. 2, 2004.

'8 Hare, p. 2, and Kachadourian, p. 1.

19 See chapter 7: U.S. Aluminum Foundry Industry for more detailed information.
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Producer Trends

Capacity, Production, and Shipments

Both total production and shipments of U.S. foundry products reported by U.S. foundries declined
during 1999-2003 (table 3-2). According to multiple responses to producer questionnaires, site visits, and
company interviews, this decline was attributable to an 8 percent decline in domestic motor vehicle
production (including the reduction in demand in the Class 8 truck market in 2001), the economic downturn
in 2001, and reduced demand for domestic castings because of competition from low-cost producing
countries, particularly China. The ferrous metals segment, the industry’s largest, was the most negatively
affected by these trends, as production and shipments declined by over 10 percent.® However, production
and shipments of aluminum foundry products grew along with demand for cast aluminum products,
particularly for automotive applications.? Total U.S. foundry capacity rose by 3 percent during 1999-2003
to 13.1 million short tons, largely attributable to a rise in aluminum casting capacity that increased by 35
percent.

Table 3-2
All foundries: Responding U.S. producers' capacity, production, and shipments for their rough casting
operations, 1999-2003

Iltem 1999 2000 2001 2002 2003
Quantity (short tons)
Capacity:
Iron ... ... 9,687,985 9,722,389 9,620,048 9,744,415 9,360,928
Steel ... . 928,834 938,160 936,923 927,816 928,614
Aluminum ....... ... ... . . . 1,984,306 2,059,350 2,168,378 2,460,681 2,676,496
COPPEr vt 158,790 159,123 165,372 176,483 175,313
Total ... ... 12,759,159 12,876,046 12,886,373 13,305,001 13,136,989
Production:
Iron . ... . 8,320,927 8,323,187 7,407,860 7,554,569 7,461,348
Steel ... . .. 713,175 611,943 558,926 534,006 618,815
Aluminum ....... ... ... . ... 1,271,861 1,448,825 1,241,855 1,409,842 1,458,699
(0707 o] =] 99,016 98,291 88,874 89,628 87,223
Total ... ... . 10,404,979 10,482,246 9,297,515 9,588,045 9,626,085

Value (1,000 dollars)

Domestic shipments:

Iron ... 8,026,920 7,748,331 6,819,025 6,678,797 6,599,966
Steel ... 1,325,710 1,346,992 1,248,566 1,109,013 1,191,829
Aluminum ........ ... .. o 4,821,176 5,340,710 5,096,981 5,658,193 5,797,773
Copper .. 325,628 331,703 317,985 348,807 333,407

Total ... 14,499,434 14,767,736 13,482,557 13,794,810 13,922,975

Note.—Figures may not add to totals because of rounding.

gource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

20 For more details on the iron and steel foundry industries, see chs. 5 and 6, respectively.
2! For more details, see chapter 7: U.S. Aluminum Foundry Industry.
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Employment

Total employment by respondents in the U.S. foundry industry declined by 12 percent during 1999-
2003 to 89,230 workers (table 3-3); all types of foundries operated with fewer employees by the end of the
5-year period.” Iron foundries experienced the greatest absolute loss in employment at close to 9,000
employees. However, the greatest percentage drop occurred in steel foundries, which lost 21 percent of their
workforce.

Overall wages paid decreased along with the decline in employment. However, hourly wages for U.S.
foundry workers grew by almost $2 per hour and, at $17.57 per hour, ranked among the highest foundry wage
rates in the world.?® To some degree, the decline in workforce was offset by an increase in productivity.
Productivity increased over the period as U.S. foundries automated facilities to use less labor to help contain
labor costs.*

Table 3-3
All metal foundries: Responding U.S. producers' employees and related information for their rough casting
operations, 1999-2003

Item 1999 2000 2001 2002 2003
Average number of employees .. ............ 101,169 101,653 94,413 91,158 89,230
Production and related workers:
Average number ........... . ... . 85,134 85,505 78,738 76,025 74,048
Hours worked (1,000 hours) .............. 178,996 181,099 164,669 159,087 157,113
Wages paid (1,000 dollars) ............... 2,782,103 2,848,880 2,711,048 2,743,512 2,742,297
Average hourly wages (dollars per hour) . . . .. 15.58 15.78 16.58 17.35 17.57
Productivity (short tons per 1,000 hours) . . . .. 58 58 57 61 62

Note.—Average hourly wages based on establishments that were able to provide both hours worked and wages paid
data. Productivity based on establishments that were able to provide both production quantity and hours worked
data.

gource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Respondents to the producer questionnaire indicated that they experienced difficulty in hiring and
retaining workers. Thirty-six percent of respondents said that there was an overall labor shortage for foundry
workers, while 73 percent of questionnaire respondents said that they experienced problems filling higher-
skilled positions. They attributed the hiring difficulties to the difficult, repetitive nature of foundry work, low
wages compared with other manufacturing positions, and the image of foundries as “dirty.”

Tomaintain askilled workforce, particularly in rural areas, many foundries offer apprentice programs
or pair up with local technical schools in an effort to find and train skilled workers (such as patternmakers
and welders). Additionally, many foundries offer continuous training for workers, often on-site, including
apprenticeship programs for more high-skilled jobs, such as pattern making.?

22 Based on questionnaire responses. For details on trends in each foundry industry, see chs. 5-8.

2% See, e.9., “Metal Casting Industry Profile,” The Cast Metals Coalition, found at
http://cmc.aticorp.org/industryprofile.html, retrieved Aug. 30, 2004, and AFS Metalcasting Forecast & Trends 2004,
p. 34.

2 Multiple producer questionnaire respondents; Albert Lucchetti, President, Cumberland Foundry, hearing
transcript, p. 33; and Larry Comunale, Vice President and General Manager, Doncaster Southern Tool, hearing
transcript, p. 49.

% U.S. industry officials, interview with USITC staff, June 2004; and Randall Lawton, President, Bay Engineered
Castings, hearing transcript, p. 45.
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Financial Condition

The financial condition of the U.S. foundry industry deteriorated during 1999-2003, as operating
income declined for both rough and machined castings operations (tables 3-4 and 3-5). Rough casting
operations were the most profoundly affected by this trend, as operating income dropped by almost $1 billion
during the period and operating margins declined from 10 percent of net sales to 3 percent. Operating
margins for machined operations declined as well (by 5 percentage points), but remained fairly strong at 8
percent of sales. The most significant indication of the deteriorating financial climate was the increase in the
number of firms producing rough castings that reported operating losses, which nearly doubled during 1999-
2003; 38 percent of U.S. foundries reported operating losses in 2003, up from 21 percent in 1999. Since
2001, numerous foundries, including over one-half of the top 10 foundries in the United States, have filed
for bankruptcy protection (table 3-6).%

Producers cited numerous instances of lost sales as customers sourced castings from foreign sources.
Producers who lost customers to overseas suppliers most frequently cited China as the foreign country where
their former customers were now purchasing castings, particularly those made of iron. According to
respondents, Brazil, India, and Mexico were also supplying products which domestic firms used to furnish.
To compensate for lost business, several industry representatives indicated that they are focusing on
production of more complex, low volume castings because high-volume orders are going overseas to
countries such as China.?” In addition to foreign competition, castings producers mentioned experiencing
more intense domestic competition from foundries facing financial difficulties, as these foundries tend to
move into niche products that may already be produced by other firms or may lower prices in an attempt to
remain competitive.?

While reported producer sales values of rough castings declined by 2 percent and sales of machined
castings grew by 5 percent, profitability was affected significantly by an increase in cost of goods sold,
particularly for energy and raw materials costs and employee compensation. Additionally, implementation
of amore stringent U.S. regulatory environment prior to the study period led to higher initial spending to meet
new mandates for both environmental protection and worker health and safety. Updates to these regulations
have occurred throughout the period. According to one producer, “external costs from taxes, health and
pension benefits, tort litigation, regulation and rising energy prices add approximately 22 percent to U.S.
manufacturers’ unit labor costs, nearly $5 per hour worked, relative to their major foreign competitors.”?

2 Multiple producer questionnaire responses; and “Economic Recovery Bypasses U.S. Foundry Industry,”
Manufacturing & Technology News, Nov. 4, 2004, found at
http://www.manufacturingnews.com/news/04/1104/art1.html, retrieved Feb. 7, 2005.

2T “Economic Recovery Bypasses U.S. Foundry Industry,” Manufacturing & Technology News, Nov. 4, 2004,
found at http://www.manufacturingnews.com/news/04/1104/art1.html, retrieved Feb. 7, 2005; and U.S. industry
officials, interview with USITC staff, June 2004.

28 U.S. industry officials, interview with USITC staff, June 2004.

2 James Mallory, Executive Director, Non-Ferrous Founders' Society, hearing transcript, p. 10.
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Table 3-4

All metal foundries: Responding U.S. producers' financial results for their rough casting operations, fiscal years

1999-2003
Item 1999 2000 2001 2002 2003
Net sales (shorttons) ..................... 9,853,876 9,935,643 8,913,411 9,065,311 9,099,913
Value (1,000 dollars)

Netsales . .......... i, 13,930,587 14,415,274 13,217,612 13,520,790 13,655,176
Cost of goods sold:

Rawmaterials . ........................ 3,944,353 4,208,142 3,787,996 4,117,107 4,267,961

Directlabor ............. ... ... ... ...... 2,654,631 2,731,731 2,565,274 2,583,277 2,622,699

Energy . ... 702,790 840,143 900,856 824,616 870,236

Other factorycost ...................... 4,412,869 4,767,425 4,578,677 4,534,858 4,644,012

Total costofgoodssold . . .............. 11,714,643 12,547,441 11,832,803 12,059,858 12,404,908

Grossprofit ......... .. ... 2,215,944 1,867,833 1,384,809 1,460,932 1,250,268
Selling, general, and administrative .......... 810,574 872,360 853,263 809,766 832,874
Operatingincome .................couu... 1,405,370 995,473 531,546 651,166 417,394
Other income and expenses:

Interest expense . ............. ... 181,242 193,971 173,127 128,802 148,152

All other expenses and income . ........... 186,716 86,570 204,387 48,161 100,165
Net income beforetaxes . .................. 1,037,412 714,932 154,032 474,203 169,077
Depreciation/amortization . ................. 582,094 620,064 653,607 716,208 717,716

Ratio to net sales (percent)
Rawmaterials .. ......... ... ... ... ..... 28 29 29 30 31
Directlabor ......... ... ... ... .. ... . .... 19 19 19 19 19
Energy ....... .. 5 6 7 6 6
Other factorycost ........................ 32 33 35 34 34
Costofgoodssold ....................... 84 87 90 89 91
Grossprofit ......... . .. 16 13 10 11 9
Selling, general, and administrative .......... 6 6 6 6 6
Operatingincome . ....................... 10 7 4 5 3
Number of establishments reporting:

Operatinglosses . . ........ ... . ... 95 118 167 168 183
Financialresultsdata ..................... 447 465 472 477 477

Note.—Figures may not add to totals because of rounding. The figures above reflect only those establishments that

were able to provide quantity, value, and cost data.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade

Commission.



Table 3-5

All metal foundries: Responding U.S. producers' financial results for their machining operations, fiscal years

1999-2003
Item 1999 2000 2001 2002 2003
Net sales (shorttons) ..................... 1,558,756 1,439,563 1,346,137 1,408,701 1,482,936
Value (1,000 dollars)
Netsales . .........c.oiiiiiiinn. 4,488,405 4,732,866 4,386,197 4,645,413 4,715,872
Cost of goods sold:
Rough castings produced ................ 2,485,604 2,615,647 2,374,424 2,489,269 2,610,135
Rough castings purchased
from other companies . ............... 38,812 52,648 107,789 135,442 136,002
In-house machiningcosts ................ 1,071,856 1,158,886 1,060,455 1,178,910 1,179,224
Subcontracted machining costs ........... 45,327 51,609 52,536 55,279 62,353
Other machiningcosts .................. 60,975 63,398 74,689 105,726 119,660
Total costs of goodssold ............... 3,702,574 3,942,188 3,669,893 3,964,626 4,107,374
Grossprofit . ... . . 785,831 790,678 716,304 680,787 608,498
Selling, general, and administrative .......... 220,466 284,848 277,394 227,347 225,398
Operatingincome . ................c...... 565,365 505,830 438,910 453,440 383,100
Ratio to net sales (percent)
Costofgoodssold ....................... 82 83 84 85 87
Grossprofit ........ ... 18 17 16 15 13
Selling, general, and administrative .......... 5 6 6 5 5
Operatingincome .................coou... 13 11 10 10 8
Number of establishments reporting:
Operatinglosses . ........ ... ... 39 49 50 55 65
Financialresultsdata ..................... 199 209 215 217 222

Note.—Figures may not add to totals because of rounding. The figures above reflect only those establishments that

were able to provide quantity, value, and cost data.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade

Commission.

Table 3-6

U.S. foundry industry: U.S. foundries that filed for Chapter 11 bankruptcy protection, 1999-2005
Date Name Location

December 2000 ......... LTV Corp. Cleveland, OH

October 2001 ........... Federal-Mogul Powertrain Systems Malden, MO

November 2001
December 2001
December 2001

Wheland Foundry
Hayes Lemmerz
Heick Die Casting

January 2002 ........... Hayes-Albion Corp.
January 2002 ........... Fansteel, Inc.

August 2002 ............ Kingsport Foundry
April2003 .............. Golden Castings Corp.
June 2003 .............. Lionheart Industries

August2003 ............ Atchison Casting Corp.

Chattanooga, TN and Warrenton, GA
22 locations in United States
Chicago, IL

Albion, Ml

Creston, IA

Kingsport, TN

The Dalles, OR

Foundries throughout United States
Foundries throughout United States

September 2003 ......... Neenah Foundry Co. Neenah, WI

September 2003 ......... Advanced Cast Products, Inc. Meadville, PA

September 2003 ......... Dalton Corp. Kendallville, IN and Stryker, OH
September 2003 .. ....... Deeter Foundry, Inc. Lincoln, NE

September 2003 ... ...... Gregg Industries, Inc. El Monte, CA

February 2004 .......... Auburn Foundry Auburn, IN

September 2004 ......... Citation Corp. 17 foundries

September 2004 .. ....... Intermet Corp. 17 foundries

January 2005 ........... Lee Brass Anniston, AL

Note.—This list is not exhaustive.

Source: Compiled from various industry sources.



When considering the leading issues affecting their firms® financial condition, producers cited
healthcare costs as having the greatest effect, followed by raw material and labor costs (table 3-7). Although
the cost of energy did not rank as the leading issue, it was the second most frequently cited factor overall.
Government regulations are also important to the viability of an establishment’s operations, and was the third
most cited issue.

Table 3-7
U.S. foundry industry: Internal issues impacting viability of establishment’s operations and ranking in terms
of importance

(Number of responses)

Ranking Total
Issues 1 2 3 4 5 responses
Healthcarecosts ....................... 111 142 85 35 18 391
Raw materialcosts . .................... 98 51 41 43 38 271
Labor ...... ... ... .. 93 58 47 46 36 280
Government regulations .. ............... 38 44 75 63 68 288
Skilled labor availability . .. ............... 29 23 24 34 49 159
Energycosts ......... ... ... 28 58 62 87 72 307
Otherissues ............ . ... ... 16 2 2 7 10 37
Costofcapital ............... ... ...... 12 7 19 20 28 86
Insurancecosts . ........... ... 11 13 35 26 28 113
Employmenttaxes ..................... 4 12 19 24 27 86
Raw materials availability ................ 4 15 17 26 26 88
Transportation costs . .................. 1 7 8 9 18 43
Training costs .. ............ i 0 4 8 5 5 22

%ource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Raw Materials

During 1999-2003, global raw material costs for foundry inputs, such as ingot, scrap, coke, and
alloys, rose significantly (table 3-8). One of the key reasons was China’s increased demand for raw materials
to supply its expanding industrial sector.** Chinese demand is particularly significant in the scrap market;
it became the first country to import more than $1 billion annually in U.S. scrap. U.S. foundries report that
the price of steel scrap has more than doubled; some foundries have reported four-fold increases in steel scrap
prices. Reportedly, demand from China has been so great that it sometimes has led to limited scrap
availability.** For example, one foundry reported that its supply has been rationed by its raw material
suppliers because of scrap shortages. This shortage of raw materials has led foundries to alter their mix of
alloys in order to meet customer needs.*

Ninety-seven percent of questionnaire respondents indicated that foundry product purchasers share
metal cost increases with foundries, which usually get passed along in the form of a surcharge.®® According
to producers, aluminum cost increases are easier to pass through than those for iron or steel inputs, such as

* David Sax, "A Hungry Dragon," Dec. 27, 2004, found at http://www.canadianbusiness.com/managing
[article.jsp?content=20041227 64453 64453, retrieved Feb. 18, 2005; “China’s Need for Metal Keeps U.S. Scrap
Dealers Scrounging,” New York Times, Mar. 13, 2004; and “China Effect Convulses Commodity Markets,"
Financial Times, Nov. 15, 2003.

% Roy Hanks, Marketing Manager, Waupaca, hearing transcript, p. 39.

%2 U.S. industry official, interview with USITC staff, Mar. 8, 2005.

* Producer questionnaires; USITC staff interviews with U.S. industry officials; and George Boyd, President and
CEO, Goldens’ Foundry and Machine, hearing transcript, p. 24.
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Table 3-8
U.S. foundry industry: Average annual prices for metallic raw materials, 1999-2003
(Cents per pound)

Metal 1999 2000 2001 2002 2003
Aluminum:
SCrap ... 46.41 45.17 42.84 46.79 49.53
Ingot . ... ... 65.7 74.6 68.8 64.9 68.1
Copper
SCrap .ot 67.55 75.55 66.55 66.88 76.45
Ingot . ....... ... 72.09 83.97 72.65 71.62 80.99
Pigiron® ... .. ... . . . 106.43 120.97 107.5 112.35 144.71
Ferrous scrap (composite)? . ............. 80.56 79.3 64.14 73.82 116.34

! Average unit values, U.S. imports for consumption from Brazil, the major foreign supplier.
2 Composite average for broker shredded auto bundles, #1 dealer scrap bundles, and #1 dealer heavy melting
scrap.

Source: Statistics of American Metal Market and official statistics of the U.S. Department of Commerce.

pig iron.>* Many suppliers to the automotive industry were locked into long-term contracts with automakers
that made it difficult to pass on cost increases. Some producers felt that this business environment may be
changing as Chapter 11 bankruptcies persuade automakers to provide suppliers relief for raw material price
increases.®

Energy

U.S. foundries use electricity, natural gas, and metallurgical coke for their energy needs. Since 1999,
natural gas prices in the United States have risen considerably. In 1999, the average monthly industrial price
of natural gas was $3.12 per 1,000 cubic feet. It increased irregularly to $5.78 per 1,000 cubic feet in 2003,
roughly twice the price during the 1990s.*® Though electricity prices vary by state, industrial electricity prices
in general were higher in 2003 than in 1999 (table 3-9).*"

Table 3-9

U.S. foundry industry: Average annual prices for energy, 1999-2003

Energy source 1999 2000 2001 2002 2003
Electricity (cents per KW-hr)' .. .................... 4.43 4.64 5.04 4.88 4.95
Natural gas (dollars per 1,000 cu. ft.)* .............. 3.12 4.45 5.24 4.02 5.78
Metallurgical coal (dollars per short ton)? ... 32.63 32.70 35.12 39.10 38.09

! Average prices to industrial sector customers.
2 U.S. market price not available. Average export price for U.S. shipments of metallurgical coal to North American
destinations used as a proxy.

Source: U.S. Department of Energy (USDOE), Energy Information Administration (EIA), Annual Energy Review 2003,
table 6.8 (natural gas prices by sector), 1967-2003, and table 8.10 (average retail prices of electricity), 1960-2003;
and USDOE, EIA, Quarterly Coal Report, (various tables) average price of U.S. metallurgical coal exports, various
issues.

% Historically, aluminum prices have fluctuated more sharply than prices for iron or steel, so purchasers have
been more accepting of surcharges for aluminum than other metals.

% U.S. industry officials, telephone interviews with USITC staff, Mar. 8, 9, 11, and 17, 2005.

% U.S. Department of Energy, Energy Information Administration, Natural Gas Monthly, Aug. 2004, table 4.

% U.S. Department of Energy, Energy Information Administration, Annual Energy Review 2002, table 8.6; and
Electric Power Monthly, table 5.6.B, found at http://www.eia.doe.gov/emeu/aer/txt/ptb0806.html and
http://www.eia.doe.gov/cneaf/electricity/epm/table5_6_b.html, retrieved Sept. 2, 2004.
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In 1999, when natural gas was relatively inexpensive compared to electricity, many foundries
invested in furnaces fueled by natural gas.*® When gas prices began to rise, these producers were unable to
revert to electricity as a fuel source. Owing to rising costs, foundries have begun to use various mechanisms
to manage energy inputs. For example, some foundries have attempted to buy futures contracts to hedge
against price increases in natural gas, whereas others have arranged long-term contracts with energy
companies or paired with other foundries to buy energy in bulk. Several foundries mentioned that they
schedule melting operations at off hours to get the lowest price.** Only 22 percent of respondents to the
guestionnaire stated that energy cost increases could be passed on to customers.

Labor

Despite the decline in employment, total employee costs rose by about $317 million (6 percent) to
$5.2 billion during 1999-2003 (table 3-10). On a per employee basis, costs grew over $10,000 per employee
during the period to $58,568 in 2003. Significant growth in health and pension costs accounted for most of
this increase, as salaries rose by less than 1 percent during the period. Health benefits, for example, increased
by 28 percent ($2,244 per employee) during the period and pension costs grew by 39 percent ($1,041 per
employee). Additionally, producers cited workers’ compensation costs as an area in which high costs affect
their competitiveness.** One producer, for example, reported that workers’ compensation costs for the facility
had suddenly risen by $15,000, even though there have been no recent accidents.*

Table 3-10
All metal foundries: Responding U.S. producers' employee costs and capital expenditures for their rough casting
operations, fiscal years 1999-2003

(1,000 dollars)

Item 1999 2000 2001 2002 2003
Employee costs:
Salaries and wages (including overtime) . . . .. 3,771,733 4,047,346 3,814,982 3,796,364 3,791,209
Health benefits ........................ 504,677 575,089 574,614 604,711 645,329
Pension and profit sharing . . .............. 183,872 184,831 183,586 198,149 255,017
Othercosts . .....ovviiiii i 410,127 489,692 483,279 478,315 503,950
Employeetraining ...................... 39,047 38,679 30,667 29,966 30,497
Total employeecosts . ................. 4,909,456 5,335,637 5,087,128 5,107,505 5,226,002

Capital expenditures:
Machinery, equipment, and fixtures:

Environmentally related ................ 98,772 58,578 44,423 61,891 31,509
Other ... 759,886 768,044 702,863 590,796 469,535
Land, building, and related improvements . . . . 96,667 161,002 138,131 80,555 89,292
Total capital expenditures .............. 955,326 987,624 885,417 733,242 590,336

Note.—Figures may not add to totals because of rounding.

(S:ource: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

% Multiple responses to USITC producer questionnaires and “Energy and Environmental Profile of the U.S.
Metalcasting Industry,” prepared by Energetics, Inc., for the U.S. Department of Energy, Sept. 1999, p. 14.

¥ U.S. industry officials, interview with USITC staff, June 2004.

0 Multiple USITC producer questionnaire responses; and Dave Bumbar, President, Aurora Metals, hearing
transcript, p. 65.

1 U.S. industry official, interview with USITC staff, United States, June 2004.
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Investment

Reflecting the impact of declining operating incomes, capital expenditures declined by 38 percent to
$590 million during 1999-2003 (see table 3-10). According to producer questionnaire responses, more than
70 percent of foundries reduced, delayed, or terminated planned capital investments. Despite the decling,
firms were able to embark upon some capital spending, averaging about $1 million per facility. Most firms
(53 percent) indicated they automated their facilities to improve lead times and save on labor costs. Several
firms indicated that they were able to upgrade equipment via auctions and liquidations of foundries that had
gone out of business. To make capital improvements, 94 percent of questionnaire respondents reported that
their establishments used internal cash flow for funding. Secured debt was also a prevalent source of funding
and was used by 52 percent of U.S. foundries during 1999-2003.

Business Practices

To remain competitive, U.S. foundries adapted and improved many of their business practices during
the 5-year period. According to responses to the producer questionnaire, a majority of firms reported that
they upgraded customer service, introduced value-added services (such as engineering and design), improved
flexibility, and provided faster production times. More than 75 percent of foundries reported that their lead
times decreased. On average, reported lead times declined from 6 weeks to 4 weeks for products with a
pattern and from 14 weeks to 12 weeks for products without a pattern. This reduction was attributed to
productivity improvements accomplished through computer design and logistics management, along with
adoption of lean-manufacturing principles. However, 56 percent of firms attributed the shorter lead time to
declining order levels.

U.S. foundries also reported assisting customers with technical services, indicating that during 1999-
2003 customers asked for help in these areas more often than in the past. Seventy percent of foundries
reported that they were involved with product design and development. According to producers, providing
technical services can be a competitive selling advantage.*” The level of technical services provided can vary.
Some foundries provide basic information on the various types of castings available and appropriate
application, whereas others assist in component design, selection, and processing. According to producers,
technical services are more of a selling feature for automotive components than other castings, as automotive
customers need to know that the structural casting is designed and processed to meet required specifications
before incorporation into a motor vehicle.** However, while foundries are willing to use their expertise to
provide value-added services to their customers, producers express concern that their product design and
development suggestions may be used by customers to manufacture castings offshore.*

In addition to changes that producers implemented to maintain competitiveness, business practices
have changed as purchasers dictate production terms more often than in the past. In response to purchaser
demands, 55 percent of producers indicated that delivery times have become less flexible, and 33 percent
reported less flexibility in product specifications.

The vast majority (94 percent) of responding U.S. foundries claim that certification is necessary to
compete in the market; 71 percent of questionnaire respondents named ISO 9000 and 19 percent cited I1SO
14000 as required certifications. Other customer-specified certifications, noted by 47 percent of producer
respondents, include TS 16949 and various other standards specific to the end-use industry.*®

2 U.S. industry officials, telephone interviews with USITC staff, Mar. 8-10, 2005.
* Ibid.

“ Multiple USITC producer questionnaire responses.

> For more details on certifications, see chapter 2.
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Pricing

The price of metal castings sold by U.S. foundries is determined by a variety of methods. Respondents
to the USITC producer guestionnaire noted that the most common method of determining price is through
negotiating each job (table 3-11). Negotiating prices with the customer for short-term or long-term contracts
is also a typical method to set prices on foundry products. Sales contracts are common in the foundry
industry, with 29 percent of questionnaire respondents reporting that contracts of one year or less represent
the bulk (76 percent or more) of their sales. Another 15 percent noted the same share for contracts of more
than 1 year. Approximately 22 percent of respondents cited spot sales as their principal sales channel.

Many foundries indicated that their profitability was affected by price concessions made to prevent
customers from moving offshore (table 3-12). Forty-two percent of responding producers indicated that
prices had decreased during 1999-2003 and 21 percent indicated that prices stayed the same over the period.

Table 3-11

U.S. foundry industry: Pricing methods identified by producers

Method used to determine price Number of responses
Negotiated between producer and customer for each individual job . ... ........... 250
Negotiated between producer and customer on a contract of 1 yearorless ........ 124
Negotiated between producer and customer on a contract of more than 1year . ... .. 96
Price set by producer . ... ... .. e 91
Price set by CUStOmMEr . . ... 35
Price set based on imported product price or by imported product offer price ....... 30

Note.—A total of 403 establishments responded. Many indicated more than one price determination method.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Table 3-12
U.S. foundry industry: Domestic producers' comparison of relative price changes of domestic castings in
the U.S. market, 1999-2003

Price change in U.S. market Number of responses
Increased:
By 0-10 PEICENE . . ..o 59
By 11-20 PEICENT . . . . . 42
By 21-30 PEICENT . . ..o 9
By 31 PerCeNnt OF MOME . . ..t et 1
Unspecified amount . . ... ... 3
TOtal FESPONSES . . . v ottt i 114
Stayed the Same . .. ... 63
Decreased:
By 0-10 PEICENE . . . .o 74
By 11-20 PEICENT . . . . . 36
By 21-30 PEICENT . . .. 14
By 31 perCent OF MOIE . . ... et 3
TOtal FESPONSES . o v v vttt et e e e e 127

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

6 However, there was a significant disparity between the producer and purchaser responses regarding changes in
castings prices over the period. See chs. 4 and 10 for more details.
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Producers also stated that they gave their customers other concessions that were not reflected in the
price of the casting. For example, 71 percent of producer respondents extended customer payment terms, 54
percent provided discounts to customers, and 37 percent provided rebates. Forty-three percent of producers
indicated that they accepted smaller minimum orders and 39 percent offered more discounts than they had
in the past. One producer indicated that customers demand rebates of 3 percent, on average.*” Foundries also
reported that they stored inventory for customers, offered lower prices to customers placing larger orders, and
absorbed tooling costs.

Domestic Policies

The cost of compliance with government regulations decreased profits and made companies less
competitive compared to foundry operations in countries with less stringent regulations, according to
guestionnaire respondents. When asked what government policies have the greatest impact on operations,
environmental regulations were cited by 86 percent of responding producers as one of the top three factors
affecting business performance. Nearly three-quarters of respondents placed U.S. Occupation Health and
Safety Administration (OSHA) regulations in the top three, followed by trade policies (63 percent).

Environment

Environmentally-related expenditures spending peaked in 1999, when firms spent over $98 million
on environmentally related capital expenditures. While environmental expenditures declined since then,
spending on environmental issues accounted for approximately 5 percent of capital expenditures in 2003.
According to producers, environmental regulations and enforcement constitute a major problem in
maintaining international competitiveness, especially for smaller firms. Producers allege that leading
competitor countries have less stringent regulations or enforcement than in the United States.*® According
to one U.S. producer, some U.S. foundries have shut down because of compliance costs for environmental
protection. Another foundry estimates that it takes more than 0.5 workyears to handle all environment-related
paperwork.*

Although producers express concerns with a number of U.S. environmental regulations, they
specifically cite the 1990 Clean Air Act, particularly maximum achievable control technology (MACT) and
Title V regulations (as many components of these regulations came into effect from 1999-2003), as having
a significant impact (table 3-13).° For example, one U.S. producer indicated that it does not expect to see
a new foundry built in the United States, in part because of Title V.>* An economic impact study performed
by the U.S. Environmental Protection Agency estimates that total annualized cost for foundries to comply
with Title V to be $21.7 million.>> However, the American Foundry Society disputes this figure, and has
noted that its estimated cost is closer to $300 million.*®

47 U.S. industry official, interview with USITC staff, United States, June 2004.

* U.S. industry officials, interviews with USITC staff, various dates; foreign fieldwork by USITC staff; multiple
producer questionnaire responses; and Thomas Piwonka, “Employment, Environment, and Energy Issues,” found at
http://www.wtec.org/loyola/casting/09_01.htm, retrieved Oct. 14, 2003.

* U.S. industry official, interview with USITC staff, United States, June 2004.

50 Multiple producer questionnaire responses; George Boyd, President and CEO, Goldens’ Foundry and Machine,
hearing transcript, p. 23; and U.S. industry officials, interviews with USITC staff, Aug. 2004.

1 U.S. industry official, interview with USITC staff, United States, June 2004.

52 U.S. Environmental Protection Agency, “Economic Impact Analysis of Proposed Iron and Steel Foundries
NESHAP: Final Report,” p. 4-2.

8 “EPA Iron & Steel MACT Rule Endangers U.S. Metalcasting Industry,” American Foundry Society, found at
http://www.afsinc.org/Govn/EPAlronSteeMACTRule.h, retrieved Aug. 30, 2004.
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Table 3-13

U.S. foundry industry: Environmental legislation cited by U.S. foundry producers as affecting their business

performance

Environmental Legislation

Main requirements

Clean Air Act Amendments (CAAA):
Title Il of CAAA -Maximum

Achievable Control Technology
(MACT)

Title V of CAAA

For existing hazardous air pollutant sources, standards must be “at least
as stringent as the average emissions limitations achieved by the top 12
percent of the existing sources in categories with over 30 sources and the
top five of the existing sources in categories with fewer than 30 sources.”

For new hazardous air pollutant sources, standards must be “no less
stringent than the emission control achieved in practice for the best-
controlled similar source.”

Major hazardous air polluting sources are subject to a national operating
permit program administered by the EPA.

Clean Water Act

A National Pollutant Discharge Elimination System (NPDES) permit must
be obtained from the EPA or state environmental agency to discharge
pollutants into the water. Permits contain discharge limits.

Facilities must meet pretreatment standards if discharging to a publicly
owned treatment facility.

California Proposition 65: Safe Drinking
Water and Toxic Enforcement Act
of 1986 (updated in 2003)

Businesses are not permitted to discharge chemicals known to cause
cancer or reproductive toxicity into water or onto land where chemicals
could find their way into the water supply.

Clear warnings must be given to anyone that could be exposed to a
chemical known to cause cancer or reproductive toxicity.

Sources: “Iron and Steel Foundry MACT Bulletin Revised,” RMT Integrated Environmental Solutions, Mar. 2001,
found at http://www.rmtinc.com/public/docs/i&smact_final.pdf, retrieved Aug. 30, 2004; “What is Title V?” AQMD,
found at http://www.agmd.gov/titlev/WhatlsTV.html, retrieved July 7, 2004; California Office of Environmental Health
Hazard Assessment, found at http://www.oehha.ca.gov/prop65/law/P65law72003.html, retrieved Feb. 17, 2005; EPA,
Office of Compliance Sector Notebook Project: Profile of the Metal Casting Industry, Feb. 1998, found at
http://www.epa.gov/Compliance/resources/publications/assistance/sectors/notebooks/metcstsnaptl.pdf, retrieved
Feb. 17, 2005; and responses to the USITC producer questionnaires.

Worker Health and Safety

Producers noted that worker safety regulations can be burdensome for the foundry industry,
particularly when leading competitor countries appear to have less stringent regulations or less rigorous
enforcement of worker health and safety regulations.® Although OSHA regulations have many facets,
depending on the type of metal poured and the process, the most significant component of OSHA
requirements is related to indoor air quality, i.e., managing levels of airborne contaminants, such as asbestos,

carbon monoxide, metal fumes, and silica dust.

Both personal air respirators and collectors are often

necessary to maintain compliance with OSHA mandates, along with fire resistant clothing, boots, and gloves.
Representatives of the American Foundrymen’s Society estimated that OSHA regulations cost $6,590 per

employee per year.*

5 Michael Kerwin, Consultant, Georgetown Economic Services, hearing transcript, p. 69; and responses to

USITC multiple producer questionnaires.

% U.S. industry officials, telephone interview with USITC staff, Mar. 8, 2005.
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According to producers, the safety measures can also be burdensome. For example, one firm noted
that changes to required measures were made on 16 separate occasions between 1999 and 2004.>° Another
foundry reported that the state health inspector is required by law to visit the plant following each complaint
from the local community, which is about every 2 weeks.>” To manage costs, some firms agree to participate
in a voluntary OSHA protection program, which eliminates surprise OSHA inspections.

Trade and Monetary Policies

Producers that listed trade policies among their leading concerns suggested that U.S. trade policy,
in general, benefits foreign competitors, particularly those from China and Mexico, more than domestic
producers. Specifically, producers expressed concern that some foreign countries that benefit from
preferential trade treatment®® do not impose on companies the same environmental and worker health and
safety standards and companies operating in some foreign countries do not offer the same benefits and
wages* as the United States.”® A few producers indicated that other countries provide incentives for firms
that export castings. Additionally, a few producers said that NAFTA caused production to move to Mexico
where labor was less expensive.

Finally, many producers that cited trade policies as a leading concern indicated that allowing China
to openly trade with the United States while maintaining a currency that is fixed to the U.S. dollar is unfair
to U.S. foundries.®* During 1999-2001, a strong U.S. dollar gave U.S. residents enhanced buying power, as
foreign goods became less expensive in the U.S. market. However, a strong currency has a downside for
manufacturers, as U.S.-produced goods are more expensive to economies with weaker currencies.®® In
particular, there is considerable concern in the foundry industry regarding the fixed Chinese currency
exchange rate. According to some producers, the Chinese currency is undervalued by up to 40 percent and
producers feel that this gives the Chinese an unfair selling advantage in the U.S. marketplace.®

Federal/State Programs

Among responding foundries, 141 indicated that they had utilized a government program. The
programs most often cited by producers are training grants provided to firms by various states (table 3-14).
Other significant programs available to firms aim to improve casting technologies or reduce environmental
impacts.

% Response to the USITC producer questionnaire.

57 U.S. industry official, interview with USITC staff, June 2004.

%8 E.g., extending WTO membership to China and NAFTA to Mexico.

% E.g., workers compensation, leave, and pensions.

8 Responses from multiple producer questionnaires.

8 James Mallory, Executive Director, Non-Ferrous Founders' Society, hearing transcript, p. 13

82 Eugene Muratore, “A Review of the North American Foundry Industry,” Ductile Iron News, Issue 2, 2003,
found at http://www.ductile.org/magazine/2003_2/north-american-foundry-industry.htm.

& Multiple producer questionnaire responses. For more detail, see Chapter 10.
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Table 3-14

U.S. foundry industry: Government programs received by the U.S. foundry industry

Program name

Provider

Benefits provided

Business and Industry

Guaranteed Loans

Trade Adjustment
Assistance (TAA)

Manufacturing Extension

Partnership (MEP)

OSHA Training Grants

Various types of loan

guarantees

Various state education

and training grants

Various tax incentives and

loan guarantees

Employment Training

Panel (ETP)

Enterprise Zones

Skills Enhancement Fund

Training 2000 Grant

Community Economic

Betterment Account
(CEBA)

Kansas Industrial

Retraining (KIR) Program

See source at end of table.

U.S. Department of
Agriculture

U.S. Department of
Commerce

U.S. Department of

Commerce

U.S. Department of
Labor

U.S. Small Business
Administration
Various state
governments
Various state and

local governments

State of California

State of California

State of Indiana

State of Indiana

State of lowa

State of Kansas

Loan guarantee program in which loans are made through
private lenders and guaranteed by the USDA. This program is
targeted specifically at non-agricultural sector firms to help
create jobs and stimulate rural economies.

The program’s primary goal is to assist domestic
manufacturers and producers injured by increased imports.

A nationwide network of non-profit centers whose primary goal
is to assist small and medium-sized U.S. manufacturers
improve their operations.

Grants awarded to non-profit organizations to develop training
and educational programs in regards to safety and health
hazards in workplaces.

Loan guarantees for small businesses.

Types of assistance provided by different states include items
such as matching training funds, education grants, and state
apprenticeship programs.

Different types of tax incentives provided include items such
as state tax credits and local property tax abatements.

Provides training funds to businesses that need to train or
retrain workers that face technological advancements or
foreign and domestic competition.

This program is aimed at assisting economically distressed
areas of the state by offering incentives to encourage
business investment and the creation of new jobs through tax
incentives.

Financial assistance to companies in the form of grants for
training employees that are residents of the state, with
reimbursements of up to $200,000 or up to 50 percent of
eligible training costs.

Training grants awarded to companies to assist in the costs of
training employees in skills needed with capital-investment
projects the company has undertaken.

Financial assistance of up to $1 million for businesses to
create or retain employment opportunities.

Funds provided to companies that need to retrain their
employees, companies must show that employees are likely to
be displaced owing to obsolete or inadequate skills and
knowledge. Companies also must show that they are
restructuring their business operations along with the ability to
financially complete the project.
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Table 3-14—Continued

U.S. foundry industry: Government programs received by the U.S. foundry industry

Program name

Provider

Benefits provided

Kentucky Economic
Development Finance
Authority

Economic Development
Job Training Program
(EDJT)

Michigan Economic
Growth Authority (MEGA)
Grant

Customized Training
Program

Power for Jobs Program

Skilled Manufacturing
Resource Training Grants
(SMART)

Strategic Alliance Training
Program

Industrial Training
Program

Training for Industry
Program

Ben Franklin Technology
Development Authority
Programs

Workforce and Economic
Development Network of
Pennsylvania (WEDnetPA)

Customized Job Training
Program (CJT)
Wisconsin Department of
Commerce Technology

Zone tax credit

Extraterritorial Income Tax

State of Kentucky

State of Michigan

State of Michigan

State of Missouri

State of New York

State of New York

State of New York

State of Ohio

State of Oklahoma

State of Pennsylvania

State of Pennsylvania

State of Pennsylvania

State of Wisconsin

U.S. Government

A number of financial and tax incentive programs offered to
businesses to encourage economic development, business
expansion, and job creation.

Various types of loan guarantees for small businesses.

Companies in manufacturing are eligible to receive a tax credit
against the Michigan Single Business Tax, providing they
meet all the requirements.

Assistance to companies for the training and retraining of
employees.

Under this program, the state provides a legislatively set
amount of megawatts of economical electricity for businesses
that have a commitment to create or retain jobs in the state.

Grants available to companies for the advancement of worker
skills.

Assistance to support worker training.

Provides up to 50 percent of funding for training and materials
for workers, to be used with a project that creates or retains
jobs.

Free customized training to new and expanding companies in
the state that qualify. Types of training include technical skills,
safety training, ISO 9000 training, and various other skills.

Various types of financing opportunities, technical assistance,
and development grants to companies and entrepreneurs.

Offers companies that qualify free job training for employees
on basic entry-level and advanced technology skills through
an educational alliance of state universities, community
colleges, and other technical schools.

Provides grant funds for specialized job training for new and
existing employees.

Eight designated zones in the state that can provide up to $5
million in tax credits for high-tech companies locating or
expanding business in the technology zone.

Tax benefit offered to ensure competitiveness of products
exported and to assist U.S. exporters in dealing with double
taxation.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission and various government agency websites.
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Purchases

Total reported purchases of domestic and foreign castings by responding U.S. purchasers® increased
by 26 percent in value during 1999-2003 (table 3-15). Foreign purchases by these firms accounted for 28
percent of total casting purchases, and were mainly concentrated in machined products. Purchases of rough
castings from foreign sources grew the most of any category during 1999-2003 (by 59 percent), although such
purchases accounted for the smallest share (6 percent) of total castings purchases. Purchases of foreign-origin
machined castings increased by 25 percent, and represented 22 percent of total purchases. Purchasers
indicated that their leading reason for increased purchases of foreign castings was price.% Certain purchasers
noted that machined castings could be purchased from foreign sources for about the same price as
domestically-produced rough castings. Multiple purchasers indicated that lower pattern and tooling costs
made foreign castings more competitive than domestic castings and influenced their purchasing decision.
Finally, a few purchasers noted a limited or non-existent domestic supply of certain cast products, forcing
them to purchase these products from off-shore suppliers.

While purchases of foreign-sourced rough castings exhibited the highest growth rate during the
period, purchases of domestic castings, particularly rough castings, increased the most in value terms (up by
$1.2 billion). According to multiple purchaser questionnaire responses, domestic producers’ shorter lead
times, lower transportation costs, engineering support, and stocking arrangements contributed to increased
purchases of domestic castings.

Another purchasing trend is that producers are increasingly supplementing production at their
domestic establishment by purchasing foundry products offshore, particularly machined castings. According
to producer questionnaire responses, imports of castings by U.S. foundries increased by $233 million between
1999 and 2003, particularly from Japan (table 3-16). Approximately 72 percent of respondents indicated that
their reason for offshore purchases was to obtain a lower cost than their own production cost.

Table 3-15
All metal types: Total reported U.S. purchases of domestic and foreign castings, 1999-2003
(1,000 dollars)

Type 1999 2000 2001 2002 2003
Rough castings:
DOMESHC . ..ot 2,850,808 3,360,345 3,515,710 3,463,996 3,511,293
Foreign ........ ... .. . i 345,297 549,147 552,896 577,870 547,648
UnKNOWN ..o v e 9,468 13,500 14,397 17,023 22,637
Total ... 3,205,573 3,922,992 4,083,003 4,058,889 4,081,578

Machined castings:

DOmMeStiC . ... 2,288,757 2,427,903 2,403,019 2,615,098 2,865,352
Foreign ...... ... .. . i 1594912 1,693,496 1,879,500 1,923,846 1,996,157
unknown . ... 2,942 316 569 228 87

Total ... .. 3,886,611 4,121,715 4,283,088 4,539,172 4,861,596

Source: Compiled from data submitted in response to purchaser questionnaires of the U.S. International Trade
Commission.

8 Information reported for total U.S. purchases of all metal types is based on data received from purchasers of the
10 selected product groups.
% For more details on factors affecting purchasing decisions, see Chapter 4: Purchasing Patterns and Practices.
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Table 3-16
All metal foundries: Responding U.S. producers' imports of rough and machined castings, 1999-2003
(2,000 dollars)

Country or country group 1999 2000 2001 2002 2003
Rough:
China ........... ... ... ... ..... ® 5,311 12,916 12,715 11,110
Allother* ....... ... ... ® 20,656 18,125 28,265 32,674
Total ...... .. . 10,652 25,967 31,041 40,980 43,784
Machined:
Japan .. ... 42,985 45,233 45,275 68,429 123,136
China ........ ... .. 5,727 6,471 11,506 15,938 18,108
India . ........... ... ® 4,885 3,506 5,830 6,208
Tawan . ... ® 1,737 1,912 1,510 2,120
Allother? .................cooiiu 63,656 74,650 75,956 126,129 163,604
Total ......... ... .. ... .. ... ... 112,368 132,976 138,155 217,836 313,176

! Data withheld to avoid disclosure of confidential business information.
2 Individual country detail included in “all other” to avoid disclosure of confidential business information.

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade

Commission.
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CHAPTER 4

PURCHASING PRACTICES OF U.S.
PURCHASERS AND DOWNSTREAM
INDUSTRIES

Overview

Despite operating in diverse industries and markets, U.S. purchasers reported that they largely share
similar purchasing practices for castings. U.S. purchasers report that they are fairly knowledgeable about
their castings sources, both foreign and domestic; infrequently or never change castings suppliers; and
overwhelmingly require the same high product standards of their U.S. and foreign castings. Price is a
significant factor in purchasing decisions, with nearly one-half of responding purchasers indicating that they
usually buy castings at the lowest price. Although U.S. purchasers indicated that domestic castings producers
have lowered prices, improved product quality, and shortened lead times to maintain or gain sales during the
period, about one-third of reporting U.S. purchasers significantly increased their purchases of foreign-
produced castings at the expense of U.S.-produced castings, primarily because of lower foreign pricing.

Purchaser Characteristics

The three largest U.S. purchasers of foundry products are the automotive, machinery and equipment,
and other transportation industries.* Purchasers include original equipment manufacturers (OEMs), machine
shops and other fabricators, distributors, and other types of customers, such as municipalities,? and may be
the castings end user or serve as a middleman/supplier for downstream industries. Although domestic
purchasers often have the flexibility to determine their castings source, those that supply downstream
industries may be directed by their end-use customers to source castings from specified foundries, for
example, because of an existing relationship. U.S. purchasers responding to the USITC questionnaire
generally mirrored this composition, with 61 percent of respondents indicating end uses in the motor vehicle,
industrial machinery, mining and oil/gas field machinery and equipment, valve and pipe fittings, and
construction machinery and equipment sectors.* According to U.S. producers, their customers are
increasingly smaller niche manufacturers rather than larger firms that place high-volume orders; the latter
provide greater financial rewards for castings producers.*

U.S. purchasers (or their final customers) generally own the patterns and tooling used to manufacture
castings, but they are nearly always stored at the supplying foundry. If switching sources, purchasers will
likely develop new tooling, patterns, or dies with their new supplier rather than move these items, according
to questionnaire responses.

! Hearing submission, American Foundry Society, Sept. 30, 2004, p. 2.

2 Ibid.

% Purchasers were asked to identify all final markets that they supply; consequently, those purchasers with
multiple end markets appear more than once.

4 U.S. industry officials, interviews with USITC staff, United States, June 2004.
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Nearly 19 percent of responding U.S. purchasers noted that they have related foreign firms that
produce rough or machined castings and export to the U.S. market. These castings are often destined for the
U.S.-based purchaser’s operation. Thirteen percent of domestic purchasers indicated that they currently
produce rough metal castings in the United States as well as purchase castings.

The most often cited reasons for production changes were cost competition, material substitution,
decreased demand, sourcing from foreign foundries, and manufacturing offshore, either by the castings
purchaser or its final customer. One industry official attributed declining domestic foundry shipments to
bankruptcies and closures within downstream industries.® For example, 34 purchasers of castings for motor
vehicles that responded to the purchaser questionnaire indicated that they had reduced or eliminated U.S.
production of 46 product lines during the period. This industry reported the largest number of manufacturers
that adjusted their production volumes as a result of U.S. market shifts. One U.S. purchaser noted that as
“. .. OEM’s look for greater and greater cost savings, it is only a matter of time before [castings]
manufacturers . . . are asked to locate their plant locations in closer proximity.”® Industry sources indicate
that the valve industry has also largely moved offshore.” According to questionnaire responses, eight
purchasers reduced output levels or closed U.S. production of 17 valve and pipe fittings lines during 1999-
2003.

Contract Process

When considering the purchase of castings, 386 of 418 responding U.S. purchasers reported that they
typically initiate contact with their suppliers, whether domestic or foreign (table 4-1). According to purchaser
guestionnaire responses, U.S. foundries are more likely to initiate direct contact with U.S. purchasers than
are foreign foundries, who appear to work more often through brokers to gain access to U.S. purchasers than
do U.S. foundries. Foreign foundries likely use brokers more frequently because of brokers’ greater
familiarity with U.S. purchasers and U.S. business practices. Customer-directed sourcing is also fairly
common for U.S. purchasers, according to purchaser questionnaire responses. Customers may provide a list
of approved U.S. or foreign vendors or foundries from which the purchasers can select their castings source.
U.S. purchasers may also be directed by a parent company, either domestic or foreign, to purchase castings
from the parent’s in-house operation or a related supplier under the parent’s umbrella of companies.
Purchaser questionnaire respondents indicated that specifying casting sources reduces costs as customers gain
uniform quality and specifications, and eliminate duplication of tooling, pattern making, dies, and
administrative activities. These responses were consistent across downstream industries.

Questionnaire responses indicate that U.S. purchasers in all downstream industries typically contact
3 or fewer foundries before making a castings purchase, with 51 percent of responding purchasers contacting
3 foundries. Nearly all U.S. purchasers also reported never or infrequently (less often than annually)
changing castings suppliers. Supplier loyalty reflects, in part, customer-directed sourcing decisions,
satisfaction with the existing supplier relationship and product, and cost avoidance. Purchaser respondents
indicated that once suppliers are set up and producing castings, switching sources is generally not cost
effective. Changes in casting specifications or product design or customer-directed sourcing shifts, however,
may trigger re-sourcing of castings.

® U.S. industry official, interview with USITC staff, United States, June 2004, and Roy Hanks, Marketing
Manager, ThyssenKrupp-Waupaca, hearing transcript, p. 38.

® Hearing submission, ASC Industries, Oct. 12, 2004, p. 10.
" Larry A. Comunale, Vice President and General Manager, Doncaster Southern Tool, hearing transcript, p. 219.
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Table 4-1
U.S. purchasers of foundry products: Purchase method for domestic and foreign castings
(Number of responses)

Purchase method Domestic castings® Foreign castings?®
Contacted producerdirectly ............. ... .. ... ... . .. ... 386 237
Contacted by broker or salesagent ......................... 101 169
Contacted by producer . .......... . . ... 162 97
Purchase/transfer castings . .......... ... ... ... 27 74
U.S. producer sources foreign castings at purchaser request .. ... ® 20
U.S. producer sources foreign castings at its initiative ........... A 26

! A total of 418 firms responded. Many indicated more than one purchasing method.
2 A total of 344 firms responded. Many indicated more than one purchasing method.
3 Not applicable.

Source: Compiled from data submitted in response to purchaser questionnaires of the U.S. International Trade
Commission.

According to one U.S. foundry that supplies the largest end market, the motor-vehicle industry,
Japanese transplant automakers are reportedly more loyal customers and provide better opportunities for
repeat business than U.S. automakers. They also have clearer quality standards that are easier to meet and
maintain. Moreover, the transplant operations work with their suppliers to reduce costs. The Big Three U.S.
producers® are not considered to be as loyal to their suppliers; for example, contracts with the Big Three are
easy to break, as many have provisions that can void parts of the contract with just 30-days notice.® These
claims are supported by a recent study that found that many U.S. suppliers prefer working with the Japanese
transplant automakers rather than the Big Three because they “are treated as partners rather than adversaries
and stand a better chance of making an acceptable financial return.”*® Consequently, domestic suppliers are
less willing to share technological innovations with the Big Three automakers and are less trusting of their
methods.**

Contracts between foundries and their customers may include quality clauses that allow a purchaser
to drop a supplier if product specifications are not met.> Purchaser questionnaire respondents note that the
principal changes in contract terms during the period are largely focused on extended payment terms and, to
a lesser extent, longer contracts.

Castings Origin Issues

Nearly 80 percent of all responding U.S. purchasers indicated that they always know the producer(s)
of the domestic castings they purchase, whereas 53 percent of respondents indicated the same level of
knowledge about the producer(s) of their foreign casting purchases. The better knowledge of U.S. foundries
likely reflects familiarity with the U.S. market and its domestic suppliers.

In contrast, end-use customers are less familiar with the origin of the castings in the products acquired
from U.S. purchasers that serve as their suppliers, according to questionnaire responses. U.S. castings

8 DaimlerChrysler, Ford, and General Motors.

° U.S. industry official, interview with USITC staff, United States, June 2004.

0 «y.S. Parts Makers Prefer Honda, Toyota,” Reuters, Aug. 1, 2004, found at
http://asia.search.news.yahoo.com..., retrieved Aug. 2, 2005.

1 Lindsay Chappell, “Gulf widens between Big 3, suppliers,” Automotive News, Aug. 2, 2004, found at
http://www.autonews.com..., retrieved Aug. 2, 2004.

12.U.S. purchaser official, interview with USITC staff, United States, Oct. 2004.
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purchasers indicated that 36 percent of their downstream customers are always aware of or interested in the
country of origin of the castings in their products, with another 17 percent of purchasers noting that customers
are usually aware of their origin. This relative lack of awareness of castings origin likely occurs more often
with end-use customers that are further removed from the manufacturing process and that have less need to
specify castings sources. In this case, the only end-use customers reported by U.S. purchasers to exceed the
50-percent level for always knowing the origin of their castings were those in the motor-vehicle industry.
The extensive globalization, certification requirements, and safety-oriented parts production of this industry
likely contribute to the greater focus on castings origin by U.S. motor-vehicle parts end-users.

Insurance, Standards, and Trademark Issues

Proof of insurance for product liability is not required by most U.S. purchasers for either domestic
or foreign castings suppliers. However, domestic purchasers always require proof from U.S. suppliers more
often than their foreign sources (32 percent compared to 22 percent, respectively). Product liability insurance
covers such issues as product failure resulting from metallurgical or material problems, and is not available
in all countries, most notably China.*®

Industries that produce more safety- and performance-related products with the potential for large
liability claims, such as transportation industries, more often demand product liability insurance coverage of
their castings producers. Of 133 responding U.S. purchasers in the motor-vehicle industry, for example, 43
percent reported always requiring insurance from domestic producers, the highest response of all downstream
industries.

Despite claims by U.S. producers that purchasers require less restrictive standards of their foreign
suppliers, nearly 99 percent of responding U.S. purchasers indicated that they require the same (or higher)
quality standards for purchases of foreign castings as for U.S. castings, with no differences among
downstream industries.

Tracking parts throughout the manufacturing process has become an important element of quality
control for the foundry industry, and is often required by sales contracts.** The information available from
traceability documentation is critical to establishing material and manufacturing integrity in case of failure.
This documentation, or a trademark,™ has become an essential requirement for U.S. foundries, according to
55 percent of purchaser questionnaire respondents. About 48 percent of U.S. purchasers reported making
similar demands of their foreign castings producers. Another 21-24 percent of purchasers noted that
trademarks/documentation were usually or sometimes required.

Traceability documentation is important to purchasers as it provides documentation throughout the
supply chain for criteria such as heat dates, purchase order numbers, product descriptions, chemical content,
and physical, dimensional, quantity, grade, and type information.** According to one domestic producer,

1% “Product Liability Coverage, Offshore Solutions: Your Global Sourcing Partner,” found at
http://www.offshoresolutions.com/solutions/liabilitylnsurance.htm, retrieved Feb. 1, 2005.

4 Ken Maisch, “3-D Traceability in the Foundry,” Foundry Management & Technology, Sept. 2000, p. 78.

5 A trademark is a word, name, symbol or device which is used to indicate the source of goods and to distinguish
them from merchandise produced or sold by others. Trademark rights may be used to prevent the use of a
confusingly similar mark, but not to prevent the manufacture of the same goods or the sale of the same goods or
services under a clearly different mark. “What Are Patents, Trademarks, Servicemarks, and Copyrights?,” General
Information Concerning Patents, United States Patent and Trademark Office, found at
http://www.uspto.gov/web/offices/pac/doc/general/whatis.htm, retrieved Feb. 5, 2005.

16 «“Bulk Metals Qualified Suppliers List for Distributors (QSLD) Home Page with Criteria and Provisions,”
Defense Logistics Agency, Defense Supply Center, Philadelphia, found at

(continued...)
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traceability documentation is essential to its business relationships. This foundry must develop and document
the processes and material that will be used and allow the customer to audit this information. This is an
expensive and lengthy process that usually lasts at least six months to a year before any sales can be made.*’

Downstream industries that most often reported requiring trademarks or documentation included the
mining, motor vehicle, railway, valve, aircraft, and ship industries. Most of these are transportation industries
subject to certification requirements and high liability potential. Motor vehicle producers require of their
foundries a Production Part Approval Record (PPAR), which is a paperwork trail from casting design through
production. Foundries must keep a hard copy of this record as motor-vehicle producers conduct audits of
these suppliers.® The water works industry also requires casting traceability documentation for product
liability issues such as failure.™®

Purchasing Decision Factors

Domestic purchasers were asked to rank the leading factors used to evaluate potential purchases from
domestic and foreign castings suppliers. Purchaser responses indicate that they prioritize the same factors
when considering purchases from both domestic and foreign castings sources, with castings quality and price
the key determinants (table 4-2). Castings quality was the highest ranked factor affecting purchase decisions
for nearly 60 percent of responding U.S. purchasers, for both domestic- and foreign-origin castings; price
(delivered) was ranked highest the second-most frequently. Delivery time was also ranked as an important
factor for purchasing from both U.S. and foreign suppliers. Transportation costs are a more significant factor
for foreign-made castings than for U.S. castings. Technical services were a more significant purchase factor
for domestic castings; its relatively lower importance may reflect a flow of technology and expertise to
purchasers that now have the capability to design their components and outsource tooling requirements.?

Certain purchasing factors favor U.S. foundries. “Buy American” practices are still evident. As
noted in questionnaire responses, certain purchasers are committed to buying solely U.S.-made castings. One
U.S. foundry official noted that if downstream customers require castings to be made in the United States,
then U.S. foundries are guaranteed that business.?* This situation often occurs when foundries supply castings
for federally funded operations, such as construction projects. Certain purchasers noted that when inventory
management and complex manufacturing skills are required, U.S. foundries excel. U.S. foundries were also
cited by responding U.S. purchasers as manufacturing with a low defect (rejection) rate. Moreover, U.S.
foundries were reported by some U.S. purchasers to have advantages in lead time, low volume manufacturing,
proximity to their customers, product variability, technical expertise, engineering support, and stocking
agreements.

18 (...continued)
http://www.dscp.dla.mil/gi/prod_services/metals.htm, retrieved Feb. 1, 2005.

7' U.S. industry official, interview with USITC staff, United States, June 2004. Costs associated with traceability
increase with the growth in documentation. Ken Maisch, “3-D Traceability in the Foundry,” p. 78.

8 U.S. industry official, interview with USITC staff, United States, June 2004.

19 Jim Keffer, President, EBAA Iron Sales, Inc., hearing transcript, p. 166 and p. 175.

20 William T. Blackerby, Jr., Chief Operating Officer, ASC Industries, Inc., hearing transcript, pp. 146-148.

2L U.S. industry official, interview with USITC staff, United States, Oct. 2004.
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Table 4-2
U.S. purchasers of foundry products: Ranking of factors when purchasing domestic and foreign castings
(Number of responses)

Domestic castings ranking'® Foreign castings ranking?
Factor 1 2 3 4 5 1 2 3 4 5
Price (delivered) ............. 113 175 94 17 3 102 151 67 9 3
Deliverytime . ............... 26 66 200 74 15 13 51 153 75 24
Quality of castings ........... 241 117 31 9 3 97 93 30 10 2
Transportationcost .. ......... 4 6 13 75 84 5 13 25 86 61
Technical services ........... 11 11 24 89 86 9 9 16 47 75
Financingterms ............. 3 1 5 24 35 1 1 6 24 37
Warranty terms . ............. 4 2 7 10 27 2 5 5 10 21
Historic supplier relationship . . . . 15 16 19 53 92 12 10 14 28 55
Standards certification ........ 25 13 22 32 55 23 12 17 33 45

! A total of 404 firms responded.
2 A total of 335 firms responded.

Source: Compiled from data submitted in response to purchaser questionnaires of the U.S. International Trade
Commission.

However, gaps in product coverage and capacity constraints of U.S. producers have led U.S.
purchasers to source offshore, according to responding U.S. purchasers. Aluminum engine blocks and heads,
iron exhaust manifolds, and specialty plumbing items, for example, were cited as products for which there
is limited or no U.S. casting production. One purchaser stated that domestic foundries have been “unwilling
to utilize foreign tooling . . . this has definitely been a factor for companies like ASC in their move off-
shore.”? This purchaser also cited experience with the inflexibility and long lead times of the U.S. industry,
claiming these factors have influenced domestic purchasers to source from offshore.® A number of
respondents also claimed that the U.S. industry has a longer lead time for new products than offshore sources,
in contrast to the reported experience of other U.S. purchasers.

Additional factors also convey advantages to foreign foundries, according to responding domestic
purchasers. Questionnaire respondents reported that foreign producers usually offer lower cost pattern
making?* and tooling® than their U.S. counterparts, which greatly enhances the competitiveness of foreign
foundries. This factor by itself does not determine a contract award, but is a significant element of the
overall business proposal. A large number of U.S. purchasers cited lower machining costs as another
advantage for certain foreign producers, such as those in China.?® Several purchasers reported that they were
able to buy foreign-origin machined castings for less than the cost of a rough casting produced in the United
States, resulting in increased purchases from foreign sources. Other respondents source from foreign
producers to take advantage of currency differentials.?

U.S. producers have claimed that U.S. purchasers and their downstream customers are increasingly
moving production offshore. U.S. purchasers that supply global industries find an advantage in sourcing from
offshore foundries since it allows them to service their overseas customers, such as the automakers, from a
local base. Just as proximity and its related advantages are important factors when supplying automakers and

22 Hearing submission, ASC Industries, p. 11.

2 |pid.

24 One purchaser noted that U.S. pattern-making costs were up to 90 percent higher than foreign sources.

%% Foreign tooling costs were estimated to be 50 to 70 percent lower than comparable U.S. tooling, according to
one U.S. purchaser.

% A U.S. purchaser indicated that machined castings are 30 to 50 percent cheaper from all foreign sources than
from U.S. producers.

27 See chapter 10 for more detail on the competitive effect of currency valuations.
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equipment manufacturers producing in the United States, local sourcing is also important to U.S. companies
manufacturing overseas.

Moreover, as more competitors source castings from less expensive offshore suppliers to supply their
U.S. operations, U.S. castings producers and purchasers feel pressure to follow the same course to stay
competitive in their market. For example, one domestic foundry indicated that a number of large vehicle and
off-road machinery manufacturers with in-house foundries are buying from offshore sources because of the
intense competition in their industries.?®

A few purchasers expressed concerns that they are being asked by their customers to shift operations
offshore to take advantage of lower casting and machining costs. For many companies, establishing a foreign
operation is a costly endeavor with numerous risks that may not withstand a thorough cost-benefit analysis.
Other purchasers noted the risk inherent in long supply lines from foreign sources, as well as concerns about
product quality and piracy.

Pricing and Cost Issues

The price of metal castings purchased by U.S. purchasers is determined by a variety of methods. The
most common pricing method reported is to negotiate prices with the supplier for each individual job, as
indicated by 163 of 452 responding purchasers (table 4-3). Absent price negotiations, purchasers report little
leverage with their suppliers; 88 purchasers stated that the castings price was set by the producer, whereas
only 7 purchasers reported that they were able to set prices. The majority of downstream industries negotiate
prices for each individual job, but a few industries (e.g., refrigeration, plumbing, and pumps/compressors)
indicated that their prices are established with short-term contracts. The pump and compressor industry also
noted that its prices were largely set by the castings producer.

Table 4-3

U.S. purchasers of foundry products: Pricing methods

Method used to determine price Number of responses
Negotiated between producer and customer for each individual job . ... ........... 163
Negotiated between producer and customer on a contract of 1 yearorless ........ 122
Negotiated between producer and customer on a contract of more than 1 year . ... .. 104
Price set by producer . ... ... .. e 88
Price set by CUStOmer . .. ... 7
Price set based on imported product price or by imported product offer price ....... 15

Note.—A total of 452 firms responded. Many indicated more than one price determination method.

Source: Compiled from data submitted in response to purchaser questionnaires of the U.S. International Trade
Commission.

Domestic purchasers were asked to evaluate changes in casting prices during the period. Of 407
responding purchasers, 66 percent indicated that domestic castings prices had generally increased during
1999-2003. About one-half of purchasers reporting increases estimated the price increase to be no greater than
10 percent (table 4-4). Asignificantly smaller number of U.S. purchasers (13 percent) reported that domestic
casting prices had decreased, with most of this group reporting price declines of less than 10 percent. U.S.
purchasers were fairly evenly split when indicating the price change of foreign castings, with 45 percent
reporting an increase and 40 percent indicating that the price of foreign castings remained the same. For
purchasers reporting a price increase for foreign castings, this increase typically did not exceed 10 percent.

8 U.S. industry official, interview with USITC staff, United States, Aug. 2003.
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Table 4-4
U.S. purchasers of foundry products: Comparison of relative price changes of domestic and foreign
castings in the U.S. market, 1999-2003

(Number of responses)

Price change in U.S. market Domestic castings price* Foreign castings price?
Increased: 270 151
ByO-10percent ..............c.cuuuon. 137 94
By 11-20 percent . .................... 78 38
By 21-30percent .......... ... 27 9
By 31 percentormore ................. 11 1
Unspecified amount . .................. 17 9
Stayedthesame . ........... ... . ... . ...... 84 134
Decreased: 53 48
ByO-10percent ................c...... 40 35
By 11-20 percent ..................... 6 10
By 21-30percent ..................... 2 1
By 31 percentormore ................. 2 1
Unspecifiedamount . .................. 3 1

1 A total of 407 firms responded.
2 A total of 343 firms responded.

Source: Compiled from data submitted in response to purchaser questionnaires of the U.S. International Trade
Commission.

Of 440 responding purchasers, less than 4 percent indicated that they always purchase castings at the
lowest price offered. Nonetheless, 49 percent indicated that they usually purchase castings at the lowest price,
and another 36 percent note that they sometimes purchase at the lowest price. This emphasis on lowest price
continues to pressure the foundry industry and likely contributes to deteriorating financial conditions. One
purchaser noted the importance of monitoring suppliers’ financial conditions to avoid unexpected plant
closures and disruptions in castings supply.”

To lower their purchasing costs of U.S. castings, respondents have asked domestic casting producers
to lower their prices to maintain the business and set target prices for U.S. foundries (table 4-5). Casting
suppliers have reportedly been asked to meet target prices based on prices for castings quoted by Chinese
foundries.®* Forty-one percent of U.S. purchasers reported that they shifted purchases to foreign foundries
to lower their purchasing costs. The threat of going offshore is reportedly often used against U.S. foundries
by their customers.®* U.S. producers have also commented on the leverage larger customers have over
castings suppliers, in some cases having the market power to demand 3 to 5 percent annual price reductions.
Similar practices are used to lower purchasing costs of foreign-origin castings, with the imposition of periodic
price reductions emerging as the third leading method for lowering costs of foreign castings purchases.

2 U.S. purchaser official, interview with USITC staff, United States, Oct. 2004.
% U.S. industry official, interview with USITC staff, United States, June 2004.
% 1bid.; and George G. Boyd, President and CEO, Goldens’ Foundry and Machine, hearing transcript, p. 21.
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Table 4-5
U.S. purchasers of foundry products: Methods to lower purchasing costs of domestic and foreign castings
(Number of responses)

Methods to lower purchasing costs of castings Domestic castings® Foreign castings?
Request casting producers to reduce price to maintain business . . . .. 221 147
Shift purchases to foreign-origincastings ....................... 139 ®
Request casting producers to meet target prices . ................ 105 69
Change method to calculate pass-on costs (i.e., surcharges) ....... 63 32
Impose periodic price reductions . ........... ... . .. 43 37
Use online reverse auctions . .............ouuiuiiinnennnnan.. 25 17
Requirerebates . ....... ... 25 19
Shift purchases to domestic-origin castings . .................... ® 22

! A total of 339 firms responded.
2 A total of 241 firms responded.
% Not applicable.

Source: Compiled from data submitted in response to purchaser questionnaires of the U.S. International Trade
Commission.

Import Competition and Industry Responses

Nearly one-third of reporting U.S. purchasers increased their purchases of foreign-produced castings
by more than 5 percent (by quantity) at the expense of U.S.-produced castings during 1999-2003. Despite
the higher ranking given to the significance of quality as the leading purchase factor, lower price was the
principal reason given for these increased purchases by 142 of 154 respondents (table 4-6). Only 27
purchasers indicated that better casting quality was an inducement for increased purchases from foreign
sources. U.S. purchasers identified China as the leading major foreign supplier of both rough and machined
castings. Similar reasons for increased purchases of foreign castings were evident in all downstream
industries, with lower price the principal factor in this growth.

To maintain or increase their sales, U.S. purchasers indicated that domestic castings producers have
lowered prices and increased efforts to improve product quality, shorten lead times, offer more flexible
delivery times, and obtain certifications (table 4-7). Other foundry industry initiatives cited by U.S.
purchasers include the implementation of lean manufacturing, adapting to customer inventory requirements,
and offering favorable payment terms.

Table 4-6

U.S. purchasers of foundry products: Reasons for significantly increased purchases of foreign castings
Reasons Number of responses
LOWEr PriCe . ..o 142
Closure of domestic castings producers .................... 29
Betterquality . . ... ... 27
Smaller minimumorders . ........ ... ... 17
Shorterlead times . . .. ... ... .. . 15
More flexible delivery times ... ........ ... ... . ... ... .. ... 11
Shorter contract period . ... ... ... . . . 5
More flexibility in product specification . .................... 4

Note.—A total of 154 firms responded. Many indicated more than one reason.

Source: Compiled from data submitted in response to purchaser questionnaires of the U.S. International Trade
Commission.



Table 4-7
U.S. purchasers of foundry products: Reported changes in domestic producers’ business practices

Business practice Number of responses
LOWEIEd PriCE . . ettt e e 100
Improved quality . .. ... ... .. 87
Shortened lead times . ... ... 85
Increased flexibility in delivery times . . ... .. . . 68
Adopted ISO or similar quality standards . ......... ... .. 67
Added value to their products . . . ... ... . 48
Reduced size of minimum orders . . ....... ... 35
Increased flexibility in product specification . .............. .. ... ... . ... . . . ... 16

Note.—A total of 167 firms responded. Many indicated more than one business practice.

Source: Compiled from data submitted in response to purchaser questionnaires of the U.S. International Trade
Commission.

Downstream respondents noted various business practice adaptations by U.S. castings producers.
For U.S. purchasers associated with the motor-vehicle industry, lower prices was the primary response of
domestic producers over the period. U.S. suppliers to the motor-vehicle industry are under considerable
pressure to continually reduce prices to their customers despite increased raw material prices and greater
manufacturing and product development responsibilities. Shortened lead times was the leading change in
business practices for domestic suppliers to purchasers of castings for the farm/garden machinery, industrial
machinery, pumps/compressors, aircraft, and ships/boat industries. The mining industry indicated that
improved product quality was the principal change in business practices for its domestic suppliers. Finally,
more flexible delivery times was the lead response for suppliers to the construction machinery and valve
industries.
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CHAPTER 5
U.S. IRON FOUNDRY INDUSTRY

This chapter provides an overview of the U.S. iron foundry industry, based on responses to the
USITC producer and purchaser questionnaires, fieldwork, and interviews with leading industry participants.
The chapter begins with a discussion of the structure of the industry and leading demand characteristics.
Analyses of various business trends, production factors, and domestic policies follow, and the chapter
concludes with a discussion of purchasing trends.

Iron is the most commonly cast metal because of its relatively low cost, ease of casting into complex
shapes, ease of machining, and desired physical properties.! Hence, iron castings are integrated into the
production chain for a wide range of downstream products, with shipments predominantly to the automotive,
various machinery and equipment, and pipe and valve industries. However, low production costs and
widespread technology dissemination render iron foundries particularly vulnerable to foreign price
competition. Moreover, iron castings have also lost market share to other metals, particularly to lighter-weight
aluminum and higher-strength steel, especially in automotive applications. Pressure to meet customer prices
and loss of downstream markets, coupled with escalating costs for raw materials, energy, and employee
benefits, have squeezed profit margins for iron foundries in recent years. Foundries producing rough castings
in the more specialized ductile iron industry are in somewhat better financial condition, despite declining
operating income, than those in the more competitive gray iron industry where declining operating income
deteriorated into losses during 2002-2003.

Of the 465 respondents to the foundry questionnaire, 169 reported producing iron castings in the
United States during 1999-2003.2 Given that most cast gray iron (116) or ductile iron (109), data for these
two iron industries are presented separately where the similarities and differences can be highlighted.® The
American Foundry Society (AFS) also collects information on the foundry industry based on metal types.
Questionnaire data collected by the USITC account for 82 percent of iron foundry production in 2003 as
reported by the AFS.* Of the 463 U.S. purchasers responding to the purchaser questionnaire, 271 reported
purchasing iron castings. Results from the producer and purchaser questionnaires are discussed in this
chapter to provide not only an overview of the iron foundry industry, but also more product-specific analysis
of ductile iron crankshaft and camshaft castings, gray iron motor vehicle gear-box castings, ductile iron
bearing castings, gray iron compressor housing castings, gray iron pump castings, and gray iron non-motor
vehicle gear-box castings.’

! C.R. Loper, “Foundry Practice and Equipment,” Mark’s Standard Handbook for Mechanical Engineers (New
York: McGraw Hill, 1985); and “Understanding Cast Irons,” Engineered Casting Solutions, summer 2000, pp. 28-
29, found at http://www.castingsource.com/tech_art_understanding.asp, retrieved July 22, 2004. See also “Iron” in
ch. 2.

2 Of these respondents, 140 cast only various types of iron. Others cast both iron and other metals, including steel
(16), aluminum (15), copper alloys (7), or various combinations of these metals. These figures do not sum to total
number of responding establishments, as the categories are not mutually exclusive.

% Respondents that cast all other types of iron (e.g., malleable, compacted-graphite iron, etc.) (21) or did not
specify the types of iron cast in their facilities (7) are not analyzed further for they represent less than 5 percent of all
reported production of rough iron castings. However, these respondents are included in the database where all types
of iron are specified, i.e., where not otherwise specifically broken out between gray and ductile iron.

* AFS, “38™ Annual Census of World Casting Production-2003,” Modern Casting, Dec. 2004, p. 26.

% Of the169 establishments reporting production of iron castings, 11 respondents reported information on ductile
iron crankshafts/camshafts; 20 for gray iron motor-vehicle gear boxes; 18 for ductile iron bearing housings; 37 for
gray iron compressor housings; 31 for gray iron pump castings; and 21 for gray iron non-motor vehicle gear box

(continued...)
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Industry Profile

Industry Structure

Iron foundries are highly concentrated, with the top-10 responding gray iron casters accounting for
54 percent of all reported gray iron production volumes and the top-10 responding ductile iron casters
accounted for 62 percent of all reported ductile iron production volumes in 2003. Hence, most iron foundries
are small operations, with more than one-half employing fewer than 100 production and related workers
(PRWs).® Conversely, only a few respondents that cast gray iron (8 of 108) or ductile iron (8 of 100)
employed 500 or more PRWSs.

Responding establishments that cast gray or ductile iron are concentrated primarily in the
industrialized areas of the upper Midwestern states (i.e., Wisconsin, Indiana, Pennsylvania, Ohio, Michigan,
and lowa), as are their downstream customers (especially the automobile industry), for whom iron foundries
are an integral part of the supply chain. Respondents that cast ductile iron are also clustered in Alabama for
production of soil pipe/pressure pipe and components for various other downstream industries.

Foundries that produce rough iron castings largely consider themselves to be job shops. The majority
of these job shops report significantly higher production of broad numbers of products in low-quantity runs’
than do those that consider themselves to be captive operations. However, larger foundries, whether job-shop
or captive operations, tend to specialize in casting a fewer number of products than do smaller operations.

The most common production-related activities cited by both gray and ductile iron foundries are
building of expended-type molds, followed by pattern-making, and rough-castings design (table 5-1).
Approximately one-third of respondents also report machining their rough iron castings. Only the building
of expended-type molds is performed entirely in-house.® Expendable sand molds and cores are most
commonly relied upon by responding establishments for their relatively low cost and high suitability for
casting complex shapes in either gray or ductile irons.® More specialized casting alternatives reported by
several respondents for each type of iron include lost-foam and centrifugal casting.

% (...continued)
castings. Of the 271 purchasers reporting information on iron castings, 13 respondents reported information on
ductile iron crankshafts/camshafts; 43 for gray iron motor-vehicle gear boxes; 24 for gray iron bearing housings; 20
for gray iron compressor housings; 59 for gray iron pump castings; and 32 for gray iron non-motor vehicle gear box
castings.

® Sixty-three (58 percent) of the 108 gray iron casters and 55 (55 percent) of the 100 ductile iron casters reported
employing fewer than 100 PRWs.

" For example, as a job shop, Golden’s Foundry and Machine Co., of Columbus, GA, casts some 15 to 20
different products in a typical day, in either gray iron or ductile iron with the same green sand molding process on
the same casting equipment. Testimony of George G. Boyd, President and Chief Executive Officer, Golden’s
Foundry & Machine, hearing transcript, p. 19. Another job shop, Cumberland Foundry Co. Inc., of Cumberland, RI,
produces between 40 to 50 different types of castings a day, with average weights ranging from a few ounces to 800
pounds and quantity runs averaging less than 50 pieces each, with most in 1- or 2-piece quantities. Testimony of
Albert T. Lucchetti, President, Cumberland Foundry Co. Inc., hearing transcript, pp. 32-33.

8 The extent to which other activities are contracted out reflects both cost differences and degree of technical
sophistication. U.S. industry source, telephone interview with USITC staff, Feb. 5, 2005.

° See also “Sand casting” in ch. 2.
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Table 5-1
Gray and ductile iron foundries: Establishment activities of responding producers, 2004

Number responding that Average percentage

Activity performed activity performed in-house
Gray iron:

Total establishments reporting = 95

Designofroughcastings . ..................... 44 45

Patternmaking .............. ... ... ... 53 52

Mold making, expended type .................. 74 100

Mold/die making, permanenttype ............... 6 91

Machining of rough castings ................... 36 65

Downstream manufacture . .................... 11 60
Ductile iron:

Total establishments reporting = 85

Design of rough castings .. .................... 36 53

Patternmaking ............. ... .. ... ... . . ... 49 51

Mold making, expended type .................. 59 99

Mold/die making, permanenttype ............... 4 94

Machining of rough castings ................... 30 55

Downstream manufacture ..................... 11 51

(S:ource: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Rough castings accounted for about three-quarters of average net sales during 1999-2003 for
respondents that cast either gray or ductile irons (table 5-2). Gray iron casters derived slightly more of their
sales from machined castings than did ductile iron casters, although both increasingly shifted their sales
toward machined castings over the 5-year period. Some respondents shifted sales, in part, as downstream
customers have increasingly subcontracted or sought to reduce their own in-house machining costs.*

Table 5-2
Gray and ductile iron foundries: Responding U.S. producers' average net sales shares, fiscal years 1999-2003
(Percent of total sales)

Item 1999 2000 2001 2002 2003
Gray iron:
Roughcastings ........................ 75 74 73 74 73
Machined castings . .................... 13 13 14 14 14
Downstream products containing
in-house castings ................... 11 11 11 11 11
Other ... .. 1 1 1 1 1
Total ... 100 100 100 100 100
Ductile iron:
Roughcastings ........................ 77 76 75 75 75
Machined castings . .................... 9 9 10 10 11
Downstream products containing
in-house castings ................... 12 12 12 12 12
Other ... ... ... 2 2 2 2 2
Total .. ... 100 100 100 100 100

Note.—Figures may not add to totals because of rounding.

gource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

' U.S. industry official, telephone interview with USITC staff, Feb. 5, 2005.
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Demand Characteristics

The predominant end markets for gray iron cast components are automobiles, trucks, and other motor
vehicles, which together accounted for 59 percent of all shipments by responding foundries in 2003 (table
5-3), despite a long-term trend dating back to the 1970s of material substitution by the automotive industry.™
Motor vehicles have remained the predominant end-use market because of the desired physical properties,
relatively low cost, and ease of casting gray iron'? into engine blocks, cylinder sleeves, brake drums and discs,
and drive-train component housings. Other notable end uses for gray iron include refrigeration, air
conditioning, and heating equipment; construction and municipal castings; and valves and pipe fittings that
do not require the specialized properties of more costly ductile or other irons, or steel.

Table 5-3
Gray iron foundries: End market for responding U.S. producers' shipments, 2003
(Percent)

Share of 2003
shipments of
End market castings by quantity

Motor vehicles:
Automobiles (including light duty trucks, SUVs, vans, etc.) . ......... ... .. ... 39
TIUCKS . oo 18
Other (buses, Motor homes, e1C.) ... ... i e e e e e

Farm and garden machinery and equipment . .. ... .. ...

Mining and oil/gas field machinery and equipment .. ......... .. ... . . . ..

Construction machinery and equipment . ... ... ...

Refrigeration, air conditioning, and heating equipment . .. ....... ... ... . ... . . . e

Industrial machinery . . ... ...

SOl PIPE/PIESSUIE PIPE . . o ot it et e e

Valve and pipe fittings . . . .. ..o

PUMPS @nd COMPIESSOIS . . . ottt e ettt e e e e e e e e

Household applianCes . . . . ...

Construction/municipal Castings . . . . . ..ttt

Other/UNKNOWN . . . L

TOtal .o

|-J>OOI—‘I\)\II—‘I\JCDOJI—‘J>I\)

[EnY
o
o

Note.—Figures may not add to totals because of rounding.

%ource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

By contrast, the predominant end use market for ductile iron castings is soil pipe/pressure pipe (table
5-4), as ductile iron offers flexibility in casting a wide range of sizes and section-thicknesses, along with
fracture and corrosion resistance. The other major end use markets cited are automobiles and trucks, because
the stiffness, impact resistance, and tensile strength make ductile iron suitable for camshafts and crankshafts.

1 A recent example occurred in 1996 when General Motors Corp. redesigned parts for its 90-degree, V-6 and V-8
cast-iron engines with aluminum or reinforced plastic-composite intake manifolds, aluminum water pump, and
aluminum cylinder head to replace gray iron components. Testimony of William T. Blackerby, Jr., Chief Operating
Officer, ASC Industries, Inc., hearing transcript, pp. 77-78. See also Al Wrigley, “Big Three Engine Program to
Drive Demand,” American Metal Market, May 10, 2002; Al Wrigley, “DaimlerChrysler Switching to Aluminum,”
American Metal Market, Sept. 21, 2000; Al Wrigley, “Iron Yields to Aluminum in GM Engines,” American Metal
Market, Aug. 18, 2000; and Al Wrigley, “Ford Converts Engines to Aluminum,” American Metal Market, Jan. 31,
2000.

12 oper, “Foundry Practice and Equipment.”
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Table 5-4
Ductile iron foundries: End market for responding U.S. producers' shipments, 2003

(Percent)

Share of 2003
shipments of
End market castings by quantity

Motor vehicles:
Automobiles (including light duty trucks, SUVs, vans, etc.) ................ . ... 26
TUCKS ettt e 9
Farm and garden machinery and equipment . . ........ ...t e 2
Construction machinery and equipment . . ... .. ... 1
PIUMDING . . . e 2
Industrial machinery . . ... ... e 1
SOl PIPE/PIESSUIE PIPE . o o ottt et e 48
Valve and pipe fitings . . . . . ..o e 4
Other/unknown . ... . 7
TOtal . 100

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Channels of distribution for rough castings largely reflect the supply-chain structures of the major
downstream consuming sectors for each type of iron. Rough gray iron castings (table 5-5) are mostly shipped
to machine shops/other fabricators and original equipment manufacturers (OEMS) (together 62 percent), as
gray iron foundries are an integral part of the tiered OEM supply structure for the automobile, heavy-truck,
machinery, and equipment industries. However, smaller shares of such rough castings are also either retained
for in-house machining or subcontracted to outside machine shops. By contrast, distributors are the
predominant channels for shipping machined castings produced by responding establishments that cast gray
iron components.

Table 5-5
Gray iron foundries: Responding U.S. producers' shipments, by channel of distribution, 2003
(Percent)
Share of 2003
shipments of
Channel of distribution by quantity
Rough castings:
In-house Machining . . ... .. 17
Machining SUDCONEIACIOr . . . . . . ... e e e 10
Machine shop/other fabricators . . ... ... ... e 31
DIStHDULONS . . .o 8
Original equipment manufacturers (OEM) . .. ... .. i e e 31
OtNEr _ 4
TOtal 100
Machined castings:
DIStHDULONS . . . oo 49
Original equipment manufacturers (OEM) . . . ... ... i e 18
In-house for use in downstream products . .......... . ...t 13
OtNEr L _20
TOtal 100

Note.—Figures may not add to totals because of rounding.

(S:ource: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.
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Distribution channels are less concentrated for rough ductile iron castings (table 5-6). Although
machine shops/other fabricators and OEMs received a combined 40 percent of such castings, predominantly
as automotive and truck components, a combined 52 percent were shipped through other channels (i.e.,
contractors, end-use customers, etc.) and distributors, particularly as soil pipe/pressure pipe, and valve and
pipe fittings. As with machined gray iron castings, distributors are also the predominant channels for shipping
machined castings produced by respondents that cast ductile iron components. However, other channels are
also significant customers for a wide range of machined ductile iron castings.

Table 5-6
Ductile iron foundries: Responding U.S. producers' shipments, by channel of distribution, 2003
(Percent)
Share of 2003
shipments of
Channel of distribution by quantity
Rough castings:
In-house Mmachining . . ... .. .. 5
Machining SUDCONEIACIOr . . . . . .. .. e e 2
Machine shop/other fabricators . . ... ... .. . . e 22
DIStIIDUIONS . . o e 24
Original equipment manufacturers (OEM) . . .. ... . i 18
OtNEr . 30
TOtal .o 100
Machined castings:
DIStrULOrS . . . o e 43
Original equipment manufacturers (OEM) . .. ... . i e e 11
In-house for use in downstream products . ... ....... ...ttt 9
OtNEr . o 36
TOtal .o 100

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Producer Trends®®

Capacity, Production, Inventories, and Shipments

Reported production capacity for all types of rough iron castings (table 5-7) fluctuated around 9.7
million short tons during 1999-2002 before declining by 4 percent in 2003 as responding establishments
shutdown about 383,000 short tons of production capacity owing to declining downstream market shares,
rising import competition, and continued financial losses.** Entry of several producers since 2000 was not

13 Certain data have been withheld to avoid disclosure of business confidential information. These data include
rough castings purchased from other companies and other machining costs.

1 For example, Anvil International found itself burdened with “excess” foundry capacity for casting malleable-,
non-malleable, and ductile iron pipe fittings, that the company president attributed to loss of market share to lower-
priced fittings from China. To reduce both the “excess” capacity and production costs, Anvil International spent
approximately $20 million to shut down its Statesboro, GA foundry and combine iron casting operations at its
Columbia, PA foundry in 2001. Testimony of Thomas Fish, President, Anvil International, hearing transcript,
Departments of Commerce, Justice, and State; the Judiciary; and Related Agencies Subcommittee of the House

(continued...)
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sufficient to maintain previous production levels of rough iron castings as production in subsequent years
declined to a level 10 percent below the 8.3-million short tons levels of 1999-2000. Capacity utilization
slightly improved in 2003 as production capacity was reduced, whereas annual inventory levels tracked
downward after 2000 and inventories as a share of production remained relatively steady thereafter. However,
respondents that cast ductile iron reported higher inventory shares (33 percent) than did those that cast gray
iron (6 percent). Certain ductile iron castings, particularly soil pipe/pressure pipe and valves and pipe fittings,
are seasonal products with demand driven by the cycle of construction activity and extent of public works
projects; hence, producers typically build up inventories throughout the year to maintain a wide range of sizes
in stock to meet customer order requests in a timely manner, particularly during the peak sales months during
the summer.™

Table 5-7
All'iron foundries: Responding U.S. producers' capacity, production, and inventories for their rough casting
operations, 1999-2003

Item 1999 2000 2001 2002 2003
Capacity (shorttons) . ..................... 9,687,985 9,722,389 9,620,048 9,744,415 9,360,928
Production (shorttons) .................... 8,320,927 8,323,187 7,407,860 7,554,569 7,461,348
Capacity utilization (percent) . ............... 86 86 77 78 80
Inventory:
Total (shorttons) ....................... 1,307,444 1,548,935 1,535,070 1,478,815 1,478,237
Share of production (percent) ............. 16 19 21 20 20

Note.—Figures may not add to totals because of rounding. Capacity utilization based on establishments that were
able to provide both capacity and production amounts. Inventory share of production based on establishments that
were able to provide both inventory and production amounts.

(S:ource: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Gray Iron

Domestic shipments, internal consumption, and total shipments of rough gray iron castings (table 5-8)
declined, in both quantity and value terms, in almost every year during 1999-2003. Impacts on the foundry
industry from weaker demand by downstream customers were particularly noticeable in 2001. However,
domestic and export shipments did not recover in 2003 as customer demand started improving, a situation
that U.S. industry sources attribute to rising competition and aggressive pricing by foreign iron casters dating
back to 2000*° and to downstream customers moving, or threatening to move, production offshore."’

14 (...continued)
Appropriations Committee, Washington DC, May 22, 2003, p. 14.

8 U.S. industry official, telephone interview with USITC staff, Feb. 7, 2005.

18 Testimony of Randall W. Lawton, President and Chief Executive Officer, Bay Engineered Castings, hearing
transcript, p. 42.

7 Testimony of George G. Boyd, President and Chief Executive Officer, Golden’s Foundry & Machine,
pp. 20-21.
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Table 5-8
Gray iron foundries: Responding U.S. producers' domestic shipments and exports for their rough casting
operations, 1999-2003

Item 1999 2000 2001 2002 2003
Quantity (short tons)
Domestic shipments:
Commercial ............. .. ... 2,323,846 2,226,627 1,935,334 1,955,464 1,918,109
Internal consumption and transfers ......... 1,609,770 1,518,037 1,319,633 1,325,863 1,308,876
EXPOrts . ..o 43,675 59,622 49,539 51,414 50,828
Total . ... 3,977,291 3,804,286 3,304,506 3,332,741 3,277,813

Value (1,000 dollars)

Domestic shipments:

Commercial ...... ... . 1,896,944 1,860,464 1,601,200 1,569,667 1,558,985
Internal consumption and transfers ......... 1,982,805 1,720,332 1,483,362 1,433,360 1,368,361
EXPOrtS . ..o 47,811 59,835 51,458 50,443 50,691
Total .. ... 3,927,560 3,640,631 3,136,020 3,053,470 2,978,037

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Ductile Iron

By contrast, domestic shipments, internal consumption, and total shipments of rough ductile iron
castings (table 5-9) peaked in 2000, in both quantity and value terms, but dropped the following year as
demand by downstream customers declined with the slowdown of U.S. manufacturing activity. These
shipments improved only slightly during 2002-03 as customer demand improved, but increased domestic
shipments in 2002 and 2003 remained below the 2000 level. However, quantities exported rebounded strongly
as the depreciation of the U.S. dollar enhanced the price competitiveness of U.S.-produced ductile iron
castings in foreign markets, enabling several U.S. foundries to sell significantly more abroad with the upturn
of foreign demand.®

Table 5-9
Ductile iron foundries: Responding U.S. producers' domestic shipments and exports for their rough casting
operations, 1999-2003

Item 1999 2000 2001 2002 2003
Quantity (short tons)
Domestic shipments:
Commercial ...........c.iii, 3,256,997 3,408,571 3,150,315 3,173,773 3,165,871
Internal consumption and transfers ......... 551,267 574,878 506,345 487,514 486,104
EXPOrtS ...t 119,810 136,639 117,644 176,797 215,252
Total ..o 3,928,074 4,120,088 3,774,304 3,838,084 3,867,227

Value (1,000 dollars)

Domestic shipments:

Commercial ...........ciii, 2,826,391 2,962,444 2,742,013 2,713,756 2,731,532
Internal consumption and transfers ......... 808,239 743,591 602,885 619,136 592,210
EXPOrts . ..o 114,684 135,664 117,747 166,287 197,381
Total . ... 3,749,314 3,841,699 3,462,645 3,499,179 3,521,123

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

8 U.S. industry official, telephone interview with USITC staff, Feb. 10, 2005.
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Employment

Employment in responding establishments that produce rough gray iron or ductile iron castings (table
5-10) declined during 1999-2003 for all workers and for PRWSs. Job losses were particularly noticeable
beginning in 2001 concurrent with both declining domestic shipments and weaker downstream customer
demand.®* However, employment levels, much like shipments, did not recover even as demand began to
rebound in 2003, which U.S. industry sources attributed to loss of markets owing to price and import
competition along with movement of downstream customers offshore.? Likewise, hours worked by PRWs
at responding gray iron foundries fell each year during the 5-year period, unlike at ductile iron foundries, to
mirror the declining trends in both PRW employment and shipment quantities, owing to the weaker financial
condition of firms in the more competitive gray iron industry. Productivity generally rose during 1999-2003
at responding establishments, albeit slightly more at those that cast gray iron (by 9 percent) than at those that
cast ductile iron (by 7 percent), a reflection of industry efforts to reduce the labor intensity and enhance
production efficiency of foundry operations.?

Table 5-10
Gray and ductile iron foundries: Responding U.S. producers' employees and related information for their
rough casting operations, 1999-2003

Item 1999 2000 2001 2002 2003
Gray iron:
Average number of employees ............ 26,201 25,397 22,760 21,508 20,615
Production and related workers:
Average number . ............ L 21,557 20,820 18,372 17,322 16,480
Hours worked (1,000 hours) . ............ 45,089 43,760 37,858 34,645 34,318
Wages paid (1,000 dollars) ............. 737,987 715,035 642,310 627,945 617,723
Average hourly wages (dollars per hour) . .. 16.42 16.39 17.03 18.20 18.08
Productivity (short tons per 1,000 hours) . .. 89 88 88 98 97
Ductile iron:
Average number of employees ............ 20,363 20,297 19,039 18,751 18,635
Production and related workers:
Average number . ........... ... 17,355 17,256 16,116 15,864 15,690
Hours worked (1,000 hours) .. ........... 39,993 40,952 36,549 36,931 36,298
Wages paid (1,000 dollars) ............. 548,622 564,527 531,447 533,467 543,480
Average hourly wages (dollars per hour) . .. 13.87 13.96 14.81 14.77 15.34
Productivity (short tons per 1,000 hours) . .. 99 100 103 106 106

Note.—Figures may not add to totals because of rounding. Average hourly wages based on establishments that were
able to provide both hours worked and wages paid data. Productivity based on establishments that were able to
provide both production quantity and hours worked data.

gource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

¥ When Anvil International shut down its Statesboro, GA foundry and combined casting of malleable-, non-
malleable, and ductile iron pipe fittings at its Columbia, PA foundry in 2001, 350 jobs were lost at Statesboro.
However, rather than the anticipated addition of 200 jobs, another 100 were lost at Columbia, which the president
attributed to loss of market share to cheaper Chinese castings. Testimony of Thomas Fish, President, Anvil
International, pp. 14-15.

2 Testimony of Randall W. Lawton, President and Chief Executive Officer, Bay Engineered Castings, p. 42; and
testimony of George G. Boyd, President and Chief Executive Officer, Golden’s Foundry & Machine, pp. 20-21.

2 Testimony of Albert T. Lucchetti, President, Cumberland Foundry Co., Inc., p. 33.
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Financial Condition

Rough Iron Castings

Gray iron.—Responding foundries that produced rough gray iron castings reported sharply
deteriorating operating incomes, which declined by $506 million (148 percent) during 1999-2003, and turned
into losses by 2002 (table 5-11). Similarly, a growing share of responding establishments reported operating
losses in each successive year since 1999, to exceed one-half by 2003. Moreover, respondents’ total net sales
declined in both quantity and value terms throughout the 5-year period,?? despite rebounding customer
demand in 2002-03. These declining financial trends reflect the highly competitive nature of gray iron
casting, concurrent with the loss of downstream customers that transferred production offshore,? as evident
in their declining sales unit values (table 5-12). Although the cost of goods sold (COGS) irregularly declined
throughout the 5-year period, respondents reported that each cost component, particularly raw materials,
direct labor, and other factory costs, generally rose as shares of net sales through 2003 (see table 5-11). These
cost escalations drove down gross profits, in terms of both value and unit value, and as a share of total net
sales, with net sales-to-costs margins being particularly squeezed in 2003. Moreover, gray iron foundries were
generally unable to pass along the cost increases for raw materials and energy.?* Gray iron foundries that
consider themselves to be job shops or producers of a broad number of products fared better with declining
but positive operating incomes through 1999-2003 (table 5-13), as job shops were apparently better able to
moderate the cost-price squeeze by diversifying among multiple products and downstream markets. By
contrast, captive producers and those producing a limited number of products have experienced operating
losses since 2000 because of ongoing price pressures® and constraints of servicing specific downstream
markets.

Ductile iron.-By contrast, responding foundries that produced rough ductile iron castings
experienced less severe financial deterioration than did those that produced rough gray iron castings. Ductile
iron casters’ operating incomes declined less, by $417 million (67 percent), and remained positive throughout
the 5-year period (table 5-14). Although a rising share of responding ductile iron establishments also reported
operating losses during the period, this share was lower than for gray iron establishments, reaching 43 percent
in 2003. Similarly, casters of ductile iron indicated that their total net sales declined, but to a lesser degree
than for those that cast gray iron, in both quantity and value terms during 1999-2003.%° Net sales rebounded
in 2003 as ductile iron foundries experienced somewhat less pricing pressures as producers of a

22 Net sales declined, despite four additional establishments that reported sales of rough gray iron castings over
the 5-year period.

2% Testimony of Randall W. Lawton, President and Chief Executive Officer, Bay Engineered Castings, p. 42;
testimony of Roy Hanks, Marketing Manager, ThyssenKrupp-Waupaca, hearing transcript, p. 38; and testimony of
George G. Boyd, President and Chief Executive Officer, Golden’s Foundry & Machine, pp. 20-21.

24 A notable exception is the case of Intermet Corp., which was able to reach agreement with its automotive-
sector customers in January 2005, to amend purchase orders and supply contracts with more favorable cost recovery
terms for ferrous scrap and other raw materials. “Intermet Reaches Agreements with Customers to Amend
Contracts,” Modern Casting, Jan. 3, 2005, found at http://www.moderncasting.com, retrieved Jan. 21, 2005.

% According to one U.S. industry source, even captive foundries must successfully bid for gray iron castings
orders as the parent company shops around for lowest-cost bids and wants its foundries to be as competitive as
outside domestic and foreign sources. U.S. industry source, interview with USITC staff, June 24, 2004.

% Net sales declined, despite three additional establishments that reported sales of rough ductile iron castings over
the 5-year period.
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Table 5-11

Gray iron foundries: Responding U.S. producers' financial results for their rough casting operations, fiscal

years 1999-2003

Item 1999 2000 2001 2002 2003
Quantity (short tons)
Net sales:
Commercial domestic and export sales . . . ... 2,480,884 2,398,884 2,119,128 2,158,369 2,141,496
Internal consumption for production of
machined castings .................. 1,242,293 1,166,498 968,770 926,169 872,986
Other internal consumption or transfers
torelated firms ..................... 187,373 211,807 190,814 217,331 228,147
Total net sales quantities ............... 3,910,550 3,777,189 3,278,712 3,301,869 3,242,629
Value (1,000 dollars)
Net sales:
Commercial domestic and export sales . . . . .. 2,091,325 2,066,958 1,774,565 1,746,496 1,730,096
Internal consumption for production of
machined castings . . ................ 1,181,603 966,732 805,489 763,214 745,986
Other internal consumption or transfers
torelated firms ..................... 627,385 593,701 557,215 550,129 497,787
Total netsalesvalues ................. 3,900,313 3,627,391 3,137,269 3,059,839 2,973,869
Cost of goods sold:
Rawmaterials . ........................ 938,502 949,914 758,568 760,199 783,766
Directlabor ............. ... ... ... .... 894,900 895,313 794,971 785,145 792,823
Energy . ... 200,797 237,074 236,341 213,687 220,575
Other factorycost ...................... 1,329,097 1,299,623 1,154,291 1,128,782 1,154,056
Total costofgoodssold . .. ............. 3,363,296 3,381,924 2,944,171 2,887,813 2,951,220
Grossprofit ......... .. ... 537,017 245,467 193,098 172,026 22,649
Selling, general, and administrative .......... 194,420 191,313 187,981 173,329 185,591
Operatingincome .................cou.... 342,597 54,154 5,117 -1,303 -162,942
Other income and expenses:
Interestexpense ............ ... .. ... ... 46,296 46,464 48,474 46,116 50,571
All other expenses and income ............ 109,181 58,647 84,125 47,103 51,232
Net income beforetaxes . .................. 187,120 -50,957 -127,482 -94,522 -264,745
Depreciation/amortization . ................. 170,972 181,969 172,239 197,810 180,004
Ratio to net sales (percent)
Rawmaterials .. ........... ... ... . ..... 24 26 24 25 26
Directlabor ......... ... ... .. ... ... .. .... 23 25 25 26 27
Energy ....... . 5 7 8 7 7
Other factorycost . ....................... 34 36 37 37 39
Costofgoodssold ....................... 86 93 94 94 99
Grossprofit ......... ... 14 7 6 6 1
Selling, general, and administrative .......... 5 5 6 6 6
Operatingincome .................couvu... 9 1 ® @) -5
Number of establishments reporting:
Operatinglosses . . ........ ... oo 20 27 41 47 51
Financial resultsdata ..................... 97 98 100 102 101

'Less than 0.5 percent.

Note.—Figures may not add to totals because of rounding. The figures above reflect only those establishments that

were able to provide quantity, value, and cost data.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade

Commission.
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Table 5-12
Gray iron foundries: Selected financial unit values for responding U.S. producers' rough casting operations,
fiscal years 1999-2003

(Dollars per short ton)

Item 1999 2000 2001 2002 2003
Total salesunitvalue ..................... 997 960 957 927 917
Raw materialcost .. ......... ... ... ... ... 240 251 231 230 242
Directlaborcost ......................... 229 237 242 238 245
Energycost......... ... 51 63 72 65 68
Other factory cost . ............. ... ....... 340 344 352 342 356
Total costof goods sold .. ................. 860 895 898 875 910
Grossprofit ....... ... . . 137 65 59 52 7

Note.—Figures may not add to totals because of rounding. For each of the above items, unit values calculated only
where establishment provided both value and quantity data.

%ource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Table 5-13
Gray iron foundries: Selected financial information for U.S. producers' rough casting operations for specified
classes, fiscal years 1999-2003

(1,000 dollars)

Class/item 1999 2000 2001 2002 2003
Job shops:
Totalnetsales . ........................ 1,270,942 1,250,116 1,083,234 1,030,046 1,004,933
Operatingincome ...................... 99,672 89,065 38,196 46,299 23,914
Netincome ............ . ... . ... 47,636 49,775 2,439 10,303 -16,960
Captive producers:
Totalnetsales . ........................ 1,960,602 1,708,676 1,451,346 1,419,763 1,339,163
Operatingincome ...................... 141,075 -99,898 -76,352 -93,009 -200,510
Netincome ............ . ... . ..., 35,5625 -163,527 -169,953 -146,297 -260,503
Limited number of products:
Totalnetsales . ............. ... ... ..... 2,275,193 2,000,422 1,667,907 1,680,035 1,572,376
Operatingincome ...................... 167,397 -97,457 -86,415 -73,599 -212,154
Netincome ............. ... ... .. .. 50,029 -170,180 -190,266 -131,061 -273,289
Broad number of products:
Totalnetsales . ........................ 1,029,618 1,046,683 950,703 874,457 883,150
Operatingincome ...................... 117,963 98,451 56,131 25,076 12,892
Netincome ............. ... vuui.n.. 89,004 73,340 35,065 -2,015 -19,594

gource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.
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Table 5-14

Ductile iron foundries: Responding U.S. producers' financial results for their rough casting operations, fiscal

years 1999-2003

Item 1999 2000 2001 2002 2003
Quantity (short tons)
Net sales:
Commercial domestic and export sales . . . ... 3,356,317 3,518,879 3,251,975 3,329,489 3,350,682
Internal consumption for production of
machined castings .................. 208,680 190,297 174,899 175,641 173,051
Other internal consumption or transfers
torelated firms ..................... 312,596 345,813 302,531 278,444 294,911
Total net sales quantities ............... 3,877,593 4,054,989 3,729,405 3,783,574 3,818,644
Value (1,000 dollars)
Net sales:
Commercial domestic and export sales . . . . .. 2,990,055 3,136,954 2,899,401 2,881,185 2,919,063
Internal consumption for production of
machined castings . . ................ 330,599 319,940 305,335 316,214 305,568
Other internal consumption or transfers
torelated firms ..................... 540,225 482,062 372,268 368,362 361,501
Total netsalesvalues ................. 3,860,879 3,938,956 3,577,004 3,565,761 3,586,132
Cost of goods sold:
Rawmaterials . ........................ 1,014,628 1,052,364 938,446 967,090 1,006,653
Directlabor ............. ... ... ... .... 512,211 522,912 489,514 487,198 487,508
Energy . ... 254,527 294,727 311,213 292,543 307,235
Other factorycost ...................... 1,234,907 1,314,542 1,247,975 1,237,137 1,345,944
Total costofgoodssold . .. ............. 3,016,273 3,184,545 2,987,148 2,983,968 3,147,340
Grossprofit ......... .. ... 844,606 754,411 589,856 581,793 438,792
Selling, general, and administrative .......... 222,660 234,150 224,415 219,533 233,720
Operatingincome .................cou.... 621,946 520,261 365,441 362,260 205,072
Other income and expenses:
Interestexpense ............ ... .. ... ... 38,615 46,609 41,268 33,847 28,905
All other expenses and income ............ 24,507 1,139 16,621 30,397 32,927
Net income beforetaxes . .................. 558,824 472,513 307,552 298,016 143,240
Depreciation/amortization . ................. 126,309 134,256 141,190 164,706 173,116
Ratio to net sales (percent)
Rawmaterials .. ........... ... ... . ..... 26 27 26 27 28
Directlabor ......... ... ... .. ... ... .. .... 13 13 14 14 14
Energy ....... . 7 7 9 8 9
Other factorycost . ....................... 32 33 35 35 38
Costofgoodssold ....................... 78 81 84 84 88
Grossprofit ......... ... 22 19 16 16 12
Selling, general, and administrative .......... 6 6 6 6 7
Operatingincome . ................... ... 16 13 10 10 6
Number of establishments reporting:
Operatinglosses . . ........ ... ... 10 20 27 31 37
Financialresultsdata ..................... 84 85 85 87 87

Note.—Figures may not add to totals because of rounding. The figures above reflect only those establishments that

were able to provide quantity, value, and cost data.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade

Commission.

5-13



more specialized product than gray iron,” particularly in the most recent years when unit sales values
declined less during 2002-03 (table 5-15). Each COGS cost component, but particularly other factory costs,
rose as shares of net sales through 2003 (see table 5-14). These cost escalations drove down gross profits, in
terms of both value and unit value and as a share of total net sales, and hence, operating income over the 5-
year period. Unlike the foundries that cast gray iron, ductile iron job shops experienced greater declines in
operating income (nearly 100 percent) than captive producers (64 percent) throughout 1999-2003 (table 5-16).
However, financial performance was less affected by product diversity as respondents that cast a limited
number of products experienced only a somewhat marginally larger decline (65 percent) in operating income
than did those that cast a broader number of products (62 percent).

Machined Iron Castings

Gray iron.—Unlike the rough gray iron castings sector, foundries that also machined gray iron
castings enjoyed positive operating income that rebounded in 2003, after three consecutive years of decline
(table 5-17), as downstream demand revived. Net sales also rebounded from the low level of 2000, to exceed
the 1999 level throughout 2001-03.% Total COGS rose over the 5-year period, but not as a share of net sales
in 2003, which eased the squeeze on net sales-to-costs margins in that year. However, the share of
establishments reporting operating losses increased in each successive year since 1999 to 30 percent by 2003.

Ductile iron.—Unlike the rough ductile iron castings sector, foundries that also machined ductile iron
castings reported operating income that peaked in 2001 (table 5-18). Although net sales and total COGS rose
at roughly the same pace (27 percent and 28 percent, respectively) during 1999-2003, COGS rose as a share
of net sales since 2001 which squeezed net sales-to-costs margins in successive years. Responding
establishments appeared able to hold down the costs of in-house machining, which declined as a share of
COGS since 2000. However, controlling various machining costs was not sufficient to offset the rising cost
share of rough castings produced. The share of establishments reporting operating losses increased since 2001
to reach 29 percent by 2003.

Table 5-15
Ductile iron foundries: Selected financial unit values for responding U.S. producers' rough casting
operations, fiscal years 1999-2003

(Dollars per short ton)

Item 1999 2000 2001 2002 2003
Total salesunitvalue ..................... 996 971 959 942 939
Raw materialcost .. ......... ... ... ... ... 262 260 252 256 264
Directlaborcost ......................... 132 129 131 129 128
Energycost......... ... i 66 73 83 77 80
Other factorycost . ............. ... ....... 318 324 335 327 352
Total costof goods sold .. ................. 778 785 801 789 824
Grossprofit ....... . ... . . 218 186 158 154 115

Note.—Figures may not add to totals because of rounding. For each of the above items, unit values calculated only
where establishment provided both value and quantity data.

%ource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

27 U.S. industry official, telephone interview with USITC staff, Feb. 4, 2005

%8 Increased net sales also reflected, in part, five additional establishments reporting sales of machined gray iron
castings over the period.

% Increased net sales also reflected, in part, four additional establishments that reported sales of machined ductile
iron castings over the period.
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Table 5-16
Ductile iron foundries: Selected financial information for U.S. producers' rough casting operations for
specified classes, fiscal years 1999-2003

(1,000 dollars)

Class/item 1999 2000 2001 2002 2003
Job shops:
Totalnetsales . ........................ 1,921,815 2,067,490 1,853,505 1,775,024 1,795,917
Operatingincome ...................... 165,824 154,249 106,139 68,666 118
Netincome ............ ... ..., 137,068 120,914 78,214 34,822 -31,530
Captive producers:
Totalnetsales . ........................ 1,127,571 1,043,630 895,705 899,743 897,178
Operatingincome ...................... 344,131 242,707 156,141 167,097 123,452
Netincome ............ . ... . viii.n.. 337,439 231,562 149,307 160,309 114,835
Limited number of products:
Totalnetsales . ........................ 2,060,538 2,050,765 1,790,963 1,821,601 1,806,685
Operatingincome ...................... 448,670 351,569 252,211 256,750 158,439
Netincome ............ . ... . ..uii.... 416,364 329,984 217,665 225,230 129,441
Broad number of products:
Totalnetsales . ............. ... ... ..... 872,866 891,953 836,015 821,468 816,940
Operatingincome ...................... 94,051 90,678 71,198 61,202 36,093
Netincome ............. ... . ... ... 68,291 68,548 53,259 39,167 17,612

%ource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Raw Materials and Energy

As the primary furnace input for producing molten iron,* ferrous scrap accounts for the predominant
raw-materials cost share for both gray and ductile iron foundries (table 5-19). Despite escalating scrap prices
in recent years,® substitution among scrap types is less feasible for iron foundries than for steelmakers
because of their tighter composition specifications and size requirements.* Iron foundries that sought pig iron
to offset some ferrous scrap cost increases also encountered escalating prices and limited availability.®
Nevertheless, shifts were slight for the cost shares among these raw materials over 1999-2003, despite a
certain degree of substitution among raw materials possible (between scrap and pig iron, rather than alloys)
with the installed melting technologies.®*

% See also “Iron” in ch. 2.

% Price escalations for ferrous scrap are attributed to rising U.S. scrap exports as the weaker dollar provided
lower prices for foreign buyers, export restrictions by Russia and Ukraine, rising Chinese demand, resumed demand
by U.S. steelmakers, and fewer scrap generators as U.S. manufacturing moves offshore, among other factors dating
back to 2002. Alfred T. Spada, “Ferrous Scrap Pricing, a Case of Supply and Demand,” Modern Casting, Apr. 2004,
pp. 18-20; Kyle Bauer, “Surviving the Scrap Crisis, What Can You Do?,” Modern Casting, Apr. 2004, pp. 21-23;
and Kevin O’Shaughnessy, “Don’t Scrap the Issue, the Points and Counterpoints of Government Intervention,”
Modern Casting, Apr. 2004, pp. 24-26. For more details on ferrous-scrap price trends, see “Raw materials” in ch. 3.

%2 David Borsuk, Sadoff Iron and Metal, cited in Gene Muratore and Joe Ward, “Gaining Insight into Ferrous
Raw Material Trends,” Modern Casting, Nov. 2002, pp. 30-32.

% Price escalations and supply limitations for pig iron are attributed to forward selling, production problems at a
major Russian producer, limited shipments from Brazil, rising Chinese demand, and reduced production by U.S.
integrated steel mills in favor of higher value-added steel mill products. Spada, “Ferrous Scrap Pricing.” For more
details on pig-iron price trends, see “Raw materials” in ch. 3.

% U.S. industry official, telephone interview with USITC staff, Feb. 11, 2005.
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Table 5-17
Gray iron foundries: Responding U.S. producers' financial results for their machining operations, fiscal years
1999-2003

Item 1999 2000 2001 2002 2003
Net sales (shorttons) ..................... 271,260 269,005 264,058 273,272 282,995

Value (1,000 dollars)

Netsales . .......... . 471,463 469,747 488,220 489,695 520,112
Cost of goods sold:
Rough castings produced ................ 271,416 266,393 277,361 273,167 278,424
Rough castings purchased
from other companies .. .............. 21,162 25,856 35,734 43,677 50,790
In-house machiningcosts ................ 77,513 77,901 77,104 84,465 86,506
Subcontracted machining costs . .......... @) @) 2,532 1,891 2,141
Other machiningcosts .................. @) ®) 7,360 8,850 8,670
Total costs of goodssold ............... 374,081 374,961 400,091 412,050 426,531
Grossprofit ......... .. ... 97,382 94,786 88,129 77,645 93,581
Selling, general, and administrative .......... 28,122 30,969 30,279 30,072 29,187
Operatingincome ................ ... 69,260 63,817 57,850 47,573 64,394
Ratio to net sales (percent)
Costofgoodssold ....................... 79 80 82 84 82
Grossprofit ........... ... . 21 20 18 16 18
Selling, general, and administrative .......... 6 7 6 6 6
Operatingincome . ....................... 15 14 12 10 12

Number of establishments reporting:

Operatinglosses . . ........ ... ... 5 7 8 9 10
Financialresultsdata ..................... 28 28 30 31 33

! Data withheld to avoid disclosure of confidential business information.

Note.—Figures may not add to totals because of rounding. The figures above reflect only those establishments that
were able to provide quantity, value, and cost data.

gource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Prices have also risen for electricity, natural gas, and metallurgical coke,* but not to the same degree
as those for ferrous scrap and pig iron. Electricity accounts for the largest share of energy costs for iron
foundries (table 5-20), both for melting iron in electromagnetic-induction and electric-arc furnaces, and for
powering the mold-making, casting, grinding, and other production equipment. Differing price escalations
were reflected somewhat in slight shifts for the respective cost shares among these energy sources during
1999-2003. Both respondents that cast gray iron and those that cast ductile iron report slight natural gas cost
share increases, for which the price increased the most among these fuels. Respondents that cast ductile iron
also have higher reliance on natural gas to control the cooling and annealing of ductile iron castings. Hence,
switching among fuels at iron foundries is constrained by the installed melting and casting technologies.®

% Prices rose for electricity because of escalating domestic demand, for natural gas from constrained global
supplies, and for metallurgical coke attributable to export cut-backs by China to meet rising domestic consumption,
and growing consumption in India and other countries, after a prolonged period of coke oven capacity closures with
far fewer additions worldwide. Nancy E. Kelly, “US, EU Protest Chinese Coke Export Controls,” American Metal
Market, May 28, 2004; and Scott Robertson, “Summit Speakers Warn of Crisis in the Coke Market,” American
Metal Market, Oct. 8, 2003. For more details about energy price trends, see “Energy” in ch. 3.

% Ibid.
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Table 5-18

Ductile iron foundries: Responding U.S. producers' financial results for their machining operations, fiscal

years 1999-2003

Item 1999 2000 2001 2002 2003
Net sales (shorttons) ..................... 144,018 143,920 152,152 150,186 157,440
Value (1,000 dollars)
Netsales . .......... . 269,900 284,516 320,613 320,450 343,040
Cost of goods sold:
Rough castings produced ................ 151,668 147,135 152,703 164,748 201,716
Rough castings purchased
from other companies . ............... @) @) @) @) @)
In-house machiningcosts ................ 67,747 79,604 83,054 75,640 69,174
Subcontracted machining costs ........... 7,859 6,396 6,974 7,811 9,644
Other machiningcosts .................. ® ®) ®) ®) ®)
Total costs of goodssold ............... 234,392 241,250 258,748 268,180 300,074
Grossprofit ......... .. ... 35,508 43,266 61,865 52,270 42,966
Selling, general, and administrative .......... 17,934 20,560 21,952 22,659 23,610
Operatingincome ................ ... 17,574 22,706 39,913 29,611 19,356
Ratio to net sales (percent)
Costofgoodssold ....................... 87 85 81 84 87
Grossprofit ........... ... . 13 15 19 16 13
Selling, general, and administrative .......... 7 7 7 7 7
Operatingincome ........................ 7 8 12 9 6
Number of establishments reporting:
Operatinglosses . . ........ ... ... 3 5 2 6 7
Financial resultsdata ..................... 20 21 22 23 24

! Data withheld to avoid disclosure of confidential business information.

Note.—Figures may not add to totals because of rounding. The figures above reflect only those establishments that

were able to provide quantity, value, and cost data.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade

Commission.

Table 5-19

Gray and ductile iron foundries: Share of total metal raw material costs for responding U.S. producers' rough

casting operations, fiscal years 1999-2003

(Percent)
Item 1999 2000 2001 2002 2003
Gray iron:
Primary metals inscrapform.............. 75 72 72 73 73
Primary metals in other forms ............. 16 16 16 17 17
Othermetal .......... ... ... . ......... 9 11 12 10 10
Total . ... 100 100 100 100 100
Ductile iron:
Primary metals in scrapform . ............. 68 69 68 70 70
Primary metals in other forms ............. 13 12 12 12 12
Othermetal ......... ... ... . ... ..... 19 18 19 18 18
Total . ........ . . . 100 100 100 100 100

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade

Commission.
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Table 5-20
Gray and ductile iron foundries: Share of total energy costs for responding U.S. producers' rough casting
operations, fiscal years 1999-2003

(Percent)
Item 1999 2000 2001 2002 2003
Gray iron:
Electricity . . .. ... ... 52 52 50 52 51
Naturalgas . .........cciiiiinnnn... 13 16 20 16 20
Metallurgicalcoke ...................... 32 29 27 28 27
Other . ... .. 3 3 3 4 3
Total . ... 100 100 100 100 100
Ductile iron:
Electricity . . . ... . 58 54 52 57 53
Naturalgas . .........coiieiiinnnnn.. 18 24 27 21 25
Metallurgicalcoke ...................... 17 17 15 16 16
Other . ... 7 5 5 7 6
Total ......... . . 100 100 100 100 100

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Labor

Aggregate salaries and wages, including overtime, for all employees at responding establishments
generally fell from their 2000 peak and leveled off thereafter (table 5-21) because of the declining number
of employees (see table 5-10). At least one industry official attributed higher wages at least in part to the
limited availability of foundry labor.*” Average hourly wages for PRWs rose more at ductile iron foundries
(up by 11 percent) than at gray iron foundries (up by 10 percent) over the 5-year period (see table 5-10). At
responding establishments that cast ductile iron, average hourly wages were approximately 84 percent of
those that cast gray iron, a reflection of a higher portion of the ductile iron respondents’ employees located
in lower-wage areas outside the industrialized portions of the upper Midwest.*

Health benefits, pensions, and other non-salary and wage costs (excluding employee training) borne
by iron foundries continued to rise in nearly each successive year after 2000. Among these non-salary and
wage costs, pension expenses rose the most during 2001-03 for both casters of gray iron (by 47 percent) and
ductile iron (by 94 percent).

Industry officials cite the importance of employee training to maintain a highly skilled workforce to
remain competitive, particularly to replace talented foundry employees leaving the industry.*® However,
increases in various non-salary and wage costs appear to have left shrinking amounts that responding
establishments could expend for employee training, which fell during 1999-2003. Hence, respondents that
cast ductile iron spent more on training than those that cast gray iron, reflecting this group’s somewhat better
financial condition.

% Testimony of Albert T. Lucchetti, President, Cumberland Foundry Co., Inc., p. 33.

% Regional variations in prevailing wage rates is more relevant than degree of labor organization since the
workforce in the foundry industry tends to be highly unionized across the United States. U.S. industry source,
telephone interview with USITC staff, Feb. 4, 2005.

¥ See e.g., testimony of Randall W. Lawton, President and Chief Executive Officer, Bay Engineered Castings,
p. 45.
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Table 5-21
Gray and ductile iron foundries: Responding U.S. producers' employment costs for their rough casting
operations, fiscal years 1999-2003

(1,000 dollars)

Item 1999 2000 2001 2002 2003
Gray iron:
Salaries and wages (including overtime) . . . .. 1,005,758 1,166,894 997,806 970,403 960,359
Healthbenefits ........................ 147,857 178,840 163,378 169,288 179,561
Pension and profit sharing . ............... 63,214 69,113 65,787 76,283 96,525
Othercosts . ......cviiiiiiiiiiiiiinn 107,948 162,477 152,073 152,239 158,297
Employeetraining ...................... 10,752 10,262 6,795 6,781 6,328
Total employee costs . ................. 1,335,529 1,587,586 1,385,839 1,374,994 1,401,070
Ductile iron:
Salaries and wages (including overtime) . . . .. 921,524 965,351 925,750 905,127 902,639
Healthbenefits ........................ 121,357 137,529 141,523 152,431 162,798
Pension and profit sharing . . .............. 32,980 30,114 28,843 38,288 56,062
Othercosts . .....oviiiiiiiiiii i 112,274 123,937 119,314 116,544 124,608
Employee training ...................... 16,465 16,369 13,927 13,499 14,455
Total employeecosts . ................. 1,204,600 1,273,300 1,229,357 1,225,889 1,260,562

Note.—Figures may not add to totals because of rounding.

%ource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Both the availability and skill level of labor are of concern to U.S. foundries that produce iron
castings. Of particular concern is the exodus of technically skilled workers from the industry as foundries
shutdown.* Moreover, some respondents reported concerns regarding the quality (especially the skill levels
and work ethics) of applicants. Reasons for the difficulties mentioned by respondents in retaining existing
employees and attracting new ones include the difficult work environment and physical labor required, and
also the deteriorating financial condition of many iron foundry operations.

Investment

Capital investments to enhance future competitiveness were either limited or put on hold at iron
foundries owing to lower production levels in 2001 and shrinking profit margins as a result of foreign price
competition, pressure to meet customer-specified prices, and market losses as customers moved production
offshore.** Hence, deteriorating financial conditions generally limited respondent to investing less in each
successive year after 2000 for machinery, equipment, and fixtures (table 5-22). Exceptional aggregate
increases in certain years reflected a small number of respondents that were financially capable of significant
investments.*? Generally, iron foundries reported funding capital expenditures from corporate cash flows and
secured debt rather than unsecured debt or issuance of equity. Most capital investments were for incremental
enhancements, automation, or energy savings with existing production equipment rather than purchases of

0 Randall W. Lawton, President and Chief Executive Officer, Bay Engineered Castings, pp. 43-44.

“ Testimony of Randall W. Lawton, President and Chief Executive Officer, Bay Engineered Castings, p. 42;
testimony of Roy Hanks, Marketing Manager, ThyssenKrupp-Waupaca, p. 38; testimony of George G. Boyd,
President and Chief Executive Officer, Golden’s Foundry & Machine, pp. 20-22; and testimony of Albert T.
Lucchetti, President, Cumberland Foundry Co., Inc., p. 33.

“2 An illustration of the time-frame, size, and risks of capital investment for iron foundries is one operation that
was able to obtain financing from a local bank to adopt the latest technology for large green-sand molding, as part of
a multi-year plan to upgrade the core-making equipment and iron-melting furnaces. This $4-million investment was
undertaken, largely based on indications by an established large-OEM customer that the foundry could anticipate
receiving a significant increase in sales ranging from $3 million to $6 million. However, this investment came on-
line in 2001as the U.S. economy turned down. Testimony of George G. Boyd, President and Chief Executive
Officer, Golden’s Foundry & Machine, p. 21.

5-19



Table 5-22
Gray and ductile iron foundries: Responding U.S. producers' capital and R&D expenditures for their rough
casting operations, fiscal years 1999-2003

(1,000 dollars)

Item 1999 2000 2001 2002 2003

Gray iron:
Capital expenditures:
Machinery, equipment, and fixtures:

Environmentally related .............. 59,216 21,304 13,670 10,425 5,500
Other ... ... ... 170,765 154,601 168,251 99,880 81,360
Land, building, and related improvements . 13,059 32,899 26,761 11,412 11,852
Total .. 243,040 208,804 208,682 121,717 98,712
Research and development expenditures . . . . 726 712 1,213 1,691 2,685
Ductile iron:

Capital expenditures:
Machinery, equipment, and fixtures:

Environmentally related .............. 20,196 20,710 17,987 38,056 17,622
Other ... ... . ... 147,344 201,463 169,305 163,262 85,111
Land, building, and related improvements . . 21,752 22.617 23,326 27,352 14,697
Total .. 189,292 244,790 210,618 228,670 117,430
Research and development expenditures . . . . 7,453 6,544 8,107 9,357 7,268

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

new equipment. By contrast, research and development (R&D) expenditures generally rose in each successive
year for gray iron foundries. Such investments reflected both production process improvements and cost-
cutting measures, not only for enhanced competitiveness, but also in an attempt to survive financial
downturns.*

Debt

Responding iron foundries generally accumulated rising total debt loads over the 5-year period (table
5-23), although they were able to reduce their indebtedness by cutting back on capital investments in 2003.
Increased debt reflects collateralized borrowing to finance new capital investment in production assets
(property, plant, and equipment) owing to the deteriorating financial condition of many iron foundries.
Respondents that cast gray iron were increasingly less financially able to invest in future production
capabilities, as reflected by their original cost of property, plant, and equipment rising during 1999-2001 but
subsequently falling by $194 million (6 percent) over the next 2 years to slightly below the 1999 level.
Likewise, the book value of these assets declined by $183 million (13 percent) over the 5-year period.
Respondents that cast ductile iron were in better financial shape to augment the original cost of their property,
plant, and equipment by approximately $734 million (about one-third) from 1999 to 2003. However, the book
value of these assets only increased by about $254 million (26 percent) over this same period. For both gray
iron and ductile iron foundries, these trends indicate that their production assets were depreciating faster than
they were being replaced. Hence, consistent with limited and declining capital spending previously discussed,
the production assets were likely closer to the end of their expected useful lives in 2003 than in 1999.

# U.S. industry official, telephone interview with USITC staff, Feb. 11, 2005.
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Table 5-23
Gray and ductile iron foundries: Other financial information for responding U.S. producers' rough casting
operations, fiscal years 1999-2003

Item 1999 2000 2001 2002 2003
Gray iron:
Total debt (1,000 dollars) ................ 668,904 680,831 690,135 736,725 682,431
Property, plant, and equipment:
Original cost (1,000 dollars) .. ........... 3,338,303 3,525,474 3,532,085 3,391,183 3,337,774
Book value (1,000 dollars) .. ............ 1,376,462 1,457,927 1,432,322 1,304,778 1,193,499
Ductile iron:
Total debt (1,000 dollars) ................ 599,922 645,764 588,757 670,124 636,573
Property, plant, and equipment:
Original cost (1,000 dollars) .. ........... 2,242,068 2,366,793 2,560,239 2,833,974 2,975,851
Book value (1,000 dollars) .............. 959,463 1,012,007 1,058,473 1,259,197 1,213,578

Note.—Figures may not add to totals because of rounding.

%ource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Purchaser Trends

U.S. downstream customers that responded to the USITC purchaser questionnaire reported that their
purchases of rough iron castings recovered as downstream demand rebounded after 2001, for a net gain of
$439 million (24 percent) over the 5-year period (table 5-24). Although domestic foundries are the
predominant source of rough iron castings, their share of the total declined from 87 percent to 83 percent over
the 5-year period, which is consistent with concerns expressed by domestic foundry industry representatives
about rising import competition and loss of domestic customers.** By contrast, downstream customers
reported wider sourcing of machined iron castings, with domestic sources providing from 52 percent to 57
percent of all machined castings purchased annually during this 5-year period. As purchasers sought less
expensive sources of machined iron castings, domestic iron foundries appeared somewhat successful at
meeting price competition from foreign castings during 2003 compared to the previous year, as the market
share for foreign sources fell from 48 percent to 45 percent.

According to data of foreign purchases aggregated across the six specific cast iron products and
further analyzed in this chapter, Mexico was the predominant foreign source for rough iron castings
throughout the 5-year period (table 5-25), reflecting the Mexican foundry industry’s lower production costs
and integration into the North American supply chain for cast components purchased by the automotive,
machinery, and equipment industries.”® However, Mexico’s share of total foreign purchases declined
significantly during the period, reflecting increased penetration from competing foreign sources. By contrast,
foreign-origin machined iron castings were increasingly purchased from China, as imports rose in each

“ Testimony of Randall W. Lawton, President and Chief Executive Officer, Bay Engineered Castings, p. 42;
testimony of Roy Hanks, Marketing Manager, ThyssenKrupp-Waupaca, p. 38; and testimony of George G. Boyd,
President and Chief Executive Officer, Golden’s Foundry & Machine, pp. 20-21.

* See also “Mexico” in ch. 9.
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Table 5-24
All iron castings: Total reported U.S. purchases of domestic and foreign castings, 1999-2003
(1,000 dollars)

Type 1999 2000 2001 2002 2003
Rough castings:
DomestiC . ...... ..o 1,606,325 1,786,201 1,757,761 1,789,459 1,880,352
Foreign ........ ... .. . i 225,168 329,707 293,389 327,916 375,757
UnKNOWN ..o v e 8,466 12,494 13,386 17,023 22,636
Total ... 1,839,959 2,128,402 2,064,536 2,134,398 2,278,745
Machined castings:
Domestic! ... ... 1,156,680 1,194,433 1,131,999 1,166,700 1,308,409
Foreign ........ ... .. . i 933,255 914,925 991,981 1,063,460 1,070,935
Total ...... .. ... 2,089,935 2,109,358 2,123,980 2,230,160 2,379,344

! Includes data for purchases of castings from unknown sources to avoid disclosure of confidential business
information.

Note.—These data do not indicate all purchases of castings in the United States. See ch. 1 for additional information
on data coverage.

Source: Compiled from data submitted in response to purchaser questionnaires of the U.S. International Trade
Commission.

successive year, by nearly 3-fold over the 5-year period to $59 million, to account for 49 percent of all
imports in 2003. A hearing witness noted increased price competitiveness for machined iron castings from
China and other developing countries since 2001. According to one industry source, more large-volume
castings are being imported from China, whereas many U.S. iron foundries are concentrating on more
specialized, smaller-production volume castings that are less susceptible to relocating production abroad or
sourcing from foreign competitors.*®

* Testimony of Randall Lawton, President, Bay Engineered Castings, pp. 42-44; see also “China” in ch. 9.
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Table 5-25
All iron product groups: Total reported U.S. purchases of domestic and foreign castings, 1999-2003
(1,000 dollars)

Country or region* 1999 2000 2001 2002 2003
Rough castings:
DOMESEIC . ..ot 423,557 453,394 426,994 427,478 418,256
Foreign:
MEXICO © v oot ® ® ® ® ®
Japan . ... ® A A A ®
BEULS ... 1,103 1,347 1,563 3,777 3,770
Canada ..............ciiiiiiinn.. 492 1,544 2,117 2,975 2,948
China............. ... ... .. ..., 844 985 1,355 2,276 2,544
Allother . ... ... . 2,080 2,082 2,661 2,824 3,528
Total, foreign purchases . .. ........... 13,902 17,870 19,708 29,171 30,725
Machined castings:
DOMESHC . .o oot e 181,227 187,576 192,975 220,648 223,661
Foreign:
China ......... ... ... .. . .. .. ... 11,956 27,192 37,792 43,067 59,187
Canada ..............ccciiiiiiinn.. ® ® ® ® ®
MEXICO .« v oot 10,864 14,110 15,085 14,950 14,887
Japan . ... ® A A ® ®
India......... ... . 7,152 6,588 7,332 6,240 3,301
EULS ... . 11,404 2,121 1,897 2,732 2,719
Allother ........ ... ... .. .. .. ... ... 6,001 7,919 6,654 6,449 8,641
Total, foreign purchases . . ............ 81,109 80,667 93,899 96,883 121,445

! Countries and regions are mutually exclusive.
2 Data withheld to avoid disclosure of confidential business information.

Note.—Figures may not add to totals because of rounding. Includes purchases of ductile iron crankshafts/camshatfts,
gray iron motor vehicle gear boxes, ductile iron bearing housings, gray iron compressor housings, gray iron pumps,
and gray iron non-motor vehicle gear boxes. Product group data combined to avoid disclosure of confidential
business information.

Source: Compiled from data submitted in response to purchaser questionnaires of the U.S. International Trade
Commission.

5-23



5-24



Product Profiles

Ductile Iron Crankshaft/Camshaft Castings*’

Industry Profile

Industry structure.—Eleven U.S.
manufacturers reported production of ductile iron
castings for camshafts and crankshafts, one of
which dominated production for the period. These
plants are largely located in the Midwest near their
leading customers, the automakers, to facilitate just-
in-time inventory and delivery. Several of these
foundries are large captive operations
manufacturing camshaft and crankshaft castings for
their vehicle-making parent. Many of these
manufacturers concentrate in only one metal type —
iron — although two companies also reported
producing one other metal type (either aluminum or
steel). Sand casting is the leading method used to
produce these products because of its low overall
cost and ability to produce large iron castings.
Most of these foundries are large, multi-product
companies, nearly all of which manufacture their
own molds but perform significantly fewer
additional activities related to the production of
these castings. The majority of reporting producers
indicated that their customers required certification
of their establishments, with 1SO9000/14000 the
most common certifications.

Product Description and Uses

Camshafts and crankshafts are integral components of
internal combustion spark-ignition and compression-
ignition (diesel) engines, most notably for motor vehicle
applications. The basic function of the camshaft is to
push on valve lifters to open and close the engine valves
by means of the cam lobes incorporated into the
camshaft. This movement provides for the intake of air
and fuel into the cylinder and the release of exhaust
gases from the cylinder through the opened valves. An
engine may have one or two camshafts, depending on its
design. The camshaft is driven by gears, a belt, or a
chain from the crankshaft, and turns at one-half of the
speed of the crankshaft. The crankshaft is the main
rotating shaft running the length of the engine to which
connecting rods from the pistons are attached. The
crankshaft is usually counterweighted to take into
account the weight of the pistons, connecting rods, and
crankpin. The connecting rods, which link the engine
pistons to the offset, but interconnected, segments of the
crankshaft, convert the up-and-down movement of the
pistons into crankshaft rotation.  This motion is
transmitted to the transmission and eventually to the
driving wheels.

Demand characteristics.—U.S. producers’ shipments of ductile iron crankshafts and camshafts
are used almost exclusively in the manufacture of motor vehicles, which accounted for 95 percent of
shipments (table 5-26). These products are largely shipped directly from U.S. producers to original
equipment manufacturers (i.e., motor vehicle producers) for further processing and incorporation into motor-
vehicle engines (table 5-27).

Forged steel crankshafts have increasingly replaced cast ductile iron crankshafts in engine
applications*® because of their perceived superior attributes regarding noise, vibration, and harshness (NVH)*

" The description and uses for this section was largely gathered from the Dictionary of Automotive Terms, found
at http://100megsfree4.com/dictionary/ and How Stuff Works, found at http://auto.howstuffworks.com.

“8 Crankshafts manufactured from bar steel were expected to account for 60 percent of the market by mid-2002
because of the material's capability to improve engine performance and reduce weight. The growth would largely be
at the expense of cast iron, which accounted for 60 percent of the crankshaft market in 2000. “Steel to Gain Market
Share in Engine Crankshaft Applications, Reports American Iron and Steel Institute,” Oct. 10, 2000, found at
http://www.amm.com.

“ Alan P. Druschitz et al, “Influence of Crankshaft Material and Design on the NVH Characteristics of a Modern,
Aluminum Bock, V-6 Engine,” SAE Technical Paper Series, 1999-01-1225, 1999.
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aswell as longevity, strength, resistance,*® and smaller size.>* Ductile iron crankshafts, however, are generally
less expensive to produce than forged steel crankshafts. Japanese and European transplant automakers have
traditionally used forged steel crankshafts in their engines, whereas the so-called “Big Three” U.S.
automakers (Ford, General Motors, and DaimlerChrysler) have generally incorporated ductile iron crankshafts
in their engines.®> General Motors, however, decided in 2002-03 to shift to forged steel crankshafts for
several of its new engine programs, such as its global V-6 engines.*

Table 5-26
Ductile iron crankshaft/camshaft castings: End market for responding U.S. producers' shipments, 2003
(Percent)
Share of 2003 ship-
ments of castings
End market castings by quantity
Motor vehicles:
Automobiles (including light duty trucks, SUVs, vans, etc.) ....................... 92
TIUCKS ot 3
Farm and garden machinery and equipment .. .......... ... .. 3
Construction machinery and equipment . . ... ... ... 1
TOtal . 100

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Table 5-27
Ductile iron crankshaft/camshaft castings: Responding U.S. producers' shipments, by channel of
distribution, 2003

(Percent)

Share of 2003 ship-
ments of castings
Channel of distribution by quantity

Rough castings:
Machine shop/other fabricators . ... ... .. . . 5
Original equipment manufacturers . . ... .. ... .. 94
DN L o e
L1 ] = | 100

! Less than 0.5 percent.

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

% Al Wrigley, “New GM engines will use imported steel,” American Metal Market, Feb. 7, 2003, found at
http://www.amm.com, retrieved Jan. 12, 2005.

51 David Anderson, “Growth seen in power train, suspension systems,” American Metal Market, Nov. 15, 1999,
found at http://www.amm.com, retrieved Jan. 12, 2005.

52 Al Wrigley, “New GM engines will use imported steel.”

5% Al Wrigley, “GM picks forged steel crankshaft for global V-6,” American Metal Market, Jan. 17, 2003, found
at http://www.amm.com, retrieved Jan. 12, 2005.
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Engines are also being developed that incorporate multiple camshafts, such as dual overhead camshaft
engines (DOHC), which directly affects the volume of camshafts demanded in the market.>* However,
alternative metals, particularly steel, are also commonly found in camshaft applications. Camshafts produced
from steel tubing rather than steel bar, for example, have become increasingly popular.®® Moreover, a large
number of automakers® incorporate assembled camshafts into their engines. These camshafts are
manufactured from steel or powdered metal lobes that are heated and then mounted on a ground, hollow steel
tube. These camshafts reportedly have advantages of greater stiffness, lower weight, near net shape, and
overall lower cost.

Demand for these products reflects not only the number of motor vehicles produced,®” which directly
impacts the level of demand for engines that incorporate crankshafts and camshafts, but also reflects the
engine characteristics desired by the automaker, which determines the metal and manufacturing process
required. Trends in engine production closely correspond to those of motor vehicle output, with a resulting
upstream effect on the demand for camshafts and crankshafts as inputs for their manufacture. Since the Big
Three are the principal consumers of ductile iron crankshafts, their recent loss of U.S. market share also may
reduce demand for North American-produced engines and components, including crankshafts. One U.S.
producer indicated that at least one customer was shutting down production and/or sourcing its requirements
from foreign sources. Another U.S. foundry noted the emergence of new suppliers in the marketplace,
including Yasunaga (Japan), Abromex (Mexico), and Teksid (Poland).

Producer Trends®®

Production and inventories —Because of material substitution, most respondents reported declines
in production over the period, which fell by 36 percent to 221,679 short tons in 2003 (table 5-28). Although
data on inventory levels are confidential, these levels remained low during the period, reflecting the shift to
just-in-time inventories adopted by most motor-vehicle manufacturers and their suppliers.

Employment.—Reflecting the decline in U.S. production, reported average annual employment by
U.S. producers of these castings fell by 40 percent during 1999-2003 to 1,232 workers (table 5-29). As a
result, most other employment indicators exhibited commensurate declines. Productivity, however, peaked
in 2002 before declining by 5 percent in 2003 to 102 short tons per hour. The 5-percent overall increase in

% John E. Sacco, “Universal completes upgrade,” American Metal Market, Jan. 10, 1997, found at
http://www.amm.com, retrieved Jan. 12, 2005.

% Al Wrigley, “Tougher competition seen in auto mart,” American Metal Market, Apr. 14, 2000, found at
http://www.amm.com, retrieved Jan. 12, 2005.

% Ford, DaimlerChrysler, Subaru, Mazda, Porsche, and Volkswagen report using assembled camshafts in their
engines. “2004 Light Vehicle Engines,” Ward’s Engine & Vehicle Technology Update.

57 Motor vehicle production declined by 8 percent overall during 1999-2003, to 16.2 million vehicles. The period
low was reached in 2001, when vehicle output totaled 15.8 million units. “North American Car & Truck Production,
1954-2003,” 2004 Ward’s Automotive Yearbook, p. 117.

%8 Certain data have been withheld to avoid disclosure of business confidential information. These data include
inventories, exports, breakouts of domestic shipments and net sales by commercial vs. internal, operating income
and related ratios, and imports.
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Table 5-28
Ductile iron crankshaft/camshaft castings: Responding U.S. producers' production and inventories for their
rough casting operations, 1999-2003

Item 1999 2000 2001 2002 2003
Production (shorttons) .................... 345,903 307,151 236,771 244,839 221,679
Inventory:
Total (shorttons) . .............ccuun... O ®) ®) ®) ®)
Share of production (percent) ............. @) @) @) @) @)

! Data withheld to avoid disclosure of confidential business information.

Note.—Figures may not add to totals because of rounding. Inventory share of production based on establishments
that were able to provide both inventory and production amounts.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Table 5-29
Ductile iron crankshaft/camshaft castings: Responding U.S. producers' employees and related information
for their rough casting operations, 1999-2003

Item 1999 2000 2001 2002 2003
Average number of employees .. ............ 2,048 1,742 1,343 1,322 1,232
Production and related workers:
Number . ..... ... ... 1,845 1,541 1,164 1,143 1,038
Hours worked (1,000 hours) .............. 3,611 3,361 2,284 2,298 2,231
Wages paid (1,000 dollars) ............... 59,402 55,932 42,841 44,249 43,278
Average hourly wages (dollars per hour) . . . .. 16.46 16.65 18.77 19.27 19.42
Productivity (short tons per 1,000 hours) . . . .. 97 92 104 107 102

Note.—Figures may not add to totals because of rounding. Average hourly wages based on establishments that were
able to provide both hours worked and wages paid. Productivity based on establishments that were able to provide
both production quantity and hours worked.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

productivity during 1999-2003 trails slightly the same index for the overall iron foundry industry, which rose
by 7 percent during 1999-2003. Reported average hourly wages increased steadily during 1999-2003 to
$19.42 in 2003. This average hourly wage exceeds the reported ductile iron industry average of $15.34 in
2003,* which may reflect the influence of the higher-wage motor-vehicle industry on this product’s
producers.

Producers’ shipments and exports.—Because of the increased use of alternative metals in
camshaft/crankshaft applications, responding U.S. producers’ shipments of these products fell by 36 percent
during 1999-2003 to 220,367 short tons (table 5-30). Shipment value declined by a slightly larger margin,
totaling $341.7 million in 2003. The decline occurred largely in commercial shipments. U.S. exports
declined throughout the period and accounted for a small share of reported domestic shipments. Such exports
are believed to be largely directed to NAFTA partners Canada and Mexico for use in the regional motor
vehicle market.

Financial condition.—Because of confidentiality considerations, much of this sector’s financial
results cannot be disclosed. However, as total net sales quantities and net sales values declined, sector
operating income also fell by more than 50 percent during 1999-2003 (table 5-31). Two of eight responding

% See table 5-10, Gray and ductile iron castings: Responding U.S. producers’ employees and related information
for their rough castings operations, 1999-2003, p. 5-12.
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Table 5-30

Ductile iron crankshaft/camshaft castings: Responding U.S. producers' domestic shipments and exports for

their rough casting operations, 1999-2003

Item 1999

2000 2001 2002 2003

Quantity (short tons)

Domestic shipments:

commercial ... ... O
Internal consumption and transfers ......... @)
EXPOMS . ..ottt ®
Total ... 346,610

@) @) @) @)
@) @) @) @)
Q) Q) Q) @)
305439 236331 244,121 220,367

Value (1,000 dollars)

Domestic shipments:

Commercial ... ®
Internal consumption and transfers ......... @)
EXPOMS ..ottt e e O
Total ...... ... ... 592,673

@) @) @) @)
@) @) @) @)
9] 9] 9] Q)

! Data withheld to avoid disclosure of confidential business information.

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade

Commission.

Table 5-31

Ductile iron crankshaft/camshaft castings: Responding U.S. producers' financial results for their rough

casting operations, fiscal years 1999-2003

Item 1999 2000 2001 2002 2003
Quantity (short tons)
Rough castings:
Net sales:
Commercial domestic and export sales . . . . 196,197 156,364 103,205 97,739 82,687
Internal consumption for production of
machined castings .................. @) @) @) @) @)
Other internal consumption or transfers
torelated firms ..................... ® ®) ®) ®) ®)
Total net sales quantities ............. 346,522 305,341 236,248 244,074 219,994
Value (1,000 dollars)
Net sales:
Commercial domestic and export sales . . . . 190,739 164,688 96,282 94,768 93,052
Internal consumption for production of
machined castings . ................. O ®) ®) ®) ®)
Other internal consumption or transfers
torelatedfirms ..................... @) @) @) @) @)
Total netsalesvalues . ............... 584,911 483,471 318,590 353,531 342,463
Operatingincome .................... ® ®) ®) ®) ®)
Ratio to net sales (percent)
Operating income . ..................... @) @) @) @) @)
Number of establishments reporting:
Operatinglosses . ......... ... .......... 0 1 1 1 2
Financial resultsdata ................... 7 8 8 8 8

! Data withheld to avoid disclosure of confidential business information.

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Commission.

5-29



producers reported operating losses in 2003. Two large U.S. foundries, Intermet and Citation, produce ductile
iron crankshafts and camshafts, and both are currently in bankruptcy. Most financial indicators for this sector
display significant declines.

Investment.—Capital expenditures in this sector fell by 67 percent during 1999-2002 to an estimated
$3.4 million, in step with the decline in operating income (table 5-32). Capital expenditures nearly tripled
in 2003, however, to $9.1 million. No expenditures for research and development were reported during the
period. According toone U.S. foundry, many U.S. companies have reduced or eliminated R&D expenditures
to save money.®

Purchaser Trends

Respondents’ purchases of both rough and machined ductile iron crankshaft and camshaft castings
more than doubled during 1999-2003, with purchases fairly evenly split between the two categories during
most years of the period (table 5-33). The U.S. industry maintained its dominance of the rough castings
sector after inroads by U.S. imports during 2000-2001, and increased its hold of the machined castings sector
by the end of the period. Because limited purchasing data were provided by U.S. purchasers of these castings,
specific country details cannot be provided to protect business confidentiality. However, imports from Japan
dominated the rough castings sector, and were also a significant source of machined castings for U.S.
purchasers. The Japanese vehicle component sector retains significant links with the large base of Japanese
transplant automakers and parts producers manufacturing in the United States. Mexico was the leading source
of machined castings during the period, in large part because of the closer integration of the Mexican industry
into the North American motor-vehicle industry since the implementation of NAFTA.

Imports of finished engines, which incorporate ductile iron cast crankshafts and camshafts as well
as other types of crankshafts and camshafts, rose by 18 percent during 1999-2004 to $7.1 billion (table 5-34).
Canada and Mexico remained the leading suppliers of engines to the U.S. market because of their extensive
integration into the U.S. motor vehicle industry, whereas Japan was surpassed by Germany in 2004 as the

Table 5-32
Ductile iron crankshaft/camshaft castings: Responding U.S. producers' capital and R&D expenditures for
their rough casting operations, fiscal years 1999-2003

(1,000 dollars)

Item 1999 2000 2001 2002 2003
Machinery, equipment, and fixtures .......... 10,157 5,517 3,586 3,354 9,145
Research and development expenditures . . . . .. 0 0 0 0 0

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Commission.

8 U.S. industry official, interview with USITC staff, United States, June 2004.
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Table 5-33
Ductile iron crankshaft/camshaft castings: Purchases of domestic and foreign castings by responding U.S.
purchasers, 1999-2003

(1,000 dollars)

Year Total
Rough castings:
1000 L 19,302
2000 . 23,983
200 21,540
2002 38,365
2008 46,185
Machined castings:
1000 L 19,036
2000 . 8,246
200 15,084
2002 33,939
2003 41,426

Note.—Domestic and foreign purchases not shown separately to prevent disclosure of confidential business
information.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Table 5-34
Ductile iron crankshaft/camshaft castings: U.S. imports for consumption of downstream products, 1999-
2004

(1,000 dollars)

Country 1999 2000 2001 2002 2003 2004
Canada .................. 2,780,661 2,708,311 2,081,575 2,133,041 2,379,929 2,869,822
Mexico .................. 1,471,621 1,416,037 1,254,197 1,197,325 1,328,201 1,806,325
Germany ................. 390,574 908,114 855,169 1,003,626 1,104,624 990,703
Japan ................... 1,212,129 1,424,922 1,463,912 1,511,961 1,178,639 939,439
Brazil .................... 27,572 25,500 16,791 179,928 268,809 180,147
Sweden.................. 54,975 64,861 49,182 50,324 89,719 174,416
ltaly .......... ... ... 4,147 3,648 27,005 48,619 65,945 90,776
United Kingdom ........... 69,548 79,200 101,335 257,796 183,778 45,369
Singapore ................ 5,187 483 1,203 9,252 9,766 7,580
Korea ................... 2,256 1,783 2,828 5,329 9,441 7,213
Allother ................. 16,535 16,120 16,376 9,886 21,470 15,357

Total ................... 6,035,205 6,648,981 5,869,572 6,407,083 6,640,320 7,127,149

Note.—Downstream products include spark-ignition and compression-ignition engines for motor vehicles (HTS
classifications 8407.34.18, 8407.34.48, and 8408.20.20). Figures may not add to totals because of rounding.

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

third largest supplier of these products to the U.S. market. In addition to Mexico and Germany, Brazil,
Sweden, and Italy recorded the most significant gains during the period. Other notable increases occurred
in imports of engines from Korea. Firms from many of the countries have corporate links with motor-vehicle
manufacturers located in the United States.
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Table 5-35
Ductile iron crankshaft/camshaft castings: Price comparison by responding U.S. producers of domestic and
foreign castings in the U.S. market

Average

Price relative to Number of percent

Country U.S. castings responses difference
Rough castings:

Brazil ......... ... . Lower 1 30

China........ .. i Lower 4 35

India ... ... Lower 1 15

Korea ........... ... ... ... ... . .. Lower 1 20

MEXICO . . .o Lower 1 10

Other . ... Lower 1 5

Machined castings:
Japan ... About the same 1 ®)

*Not applicable.

(S:ource: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Competitive Assessment of Price- and Product-related Factors

Price and non-price factors.—Based on questionnaire responses, U.S. producers consider China the
leading competitive concern for this sector. The price of imports of rough ductile iron castings for camshafts
and crankshafts from China is believed by responding U.S. producers to be on average 35 percent lower than

the U.S. price for comparable goods (table 5-35). Other countries identified as competitive concerns for
rough castings include Korea, Mexico, and Brazil, all of which reportedly supply castings at prices less than
those of the U.S. industry. Japan was cited by U.S. producers as the only competitive concern for machined
castings, which are estimated to be comparably priced to U.S. products.

In contrast, U.S. purchasers’ price experience is largely with machined castings. They report that
foreign-produced machined castings are comparably priced or priced lower than U.S. ductile iron camshafts
and crankshafts (table 5-36). In particular, China and India are believed to supply these products at prices
30 percent below the U.S.-origin casting. Only castings from Japan were noted as being priced higher, with
a 20-percent premium, according to one purchaser.

When asked for the leading countries from which they have increased imports, responding U.S.
purchasers cited China, Japan, and India. Of these three countries, Japan is the only source cited by
responding domestic purchasers as improving its U.S. delivered price. Both U.S. purchasers reporting on
Japan indicated that all other competitive factors were as important as price in their purchase decisions.
Increased metal castings purchases from China and India were largely attributable to the same factors —
better availability, design, range of products, warranty terms, and packaging, and lower transportation costs
— rather than a better price.

Producers’ response to import competition.—Cost/price adjustments were the leading response to
import competition by U.S. producers responding to this question (table 5-37). These foundries indicated that
they lowered prices or suppressed price increases and implemented cost-reduction efforts to improve their
competitive position vis-a-vis their foreign competitors. Responding U.S. producers of ductile iron camshaft
and crankshaft castings largely agreed that their prices for these products remained the same or dropped
during the period, with price declines ranging up to 10 percent. Five firms reacted by improving product
quality. Cost-reduction and quality improvement programs such as lean manufacturing, Six Sigma, and total
guality management have been widely adopted by automakers and their suppliers to reduce waste and product
defects and improve product quality.
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Table 5-36
Ductile iron crankshaft/camshaft castings: Price comparison by responding U.S. purchasers of domestic and
foreign castings in the U.S. market

Average
Price relative to Number of percent
Country U.S. castings responses difference
Rough castings:
Brazil ........ ... Lower 1 15
Japan ... Lower 1 5
Machined castings:
Canada . ... About the same 1 ®)
China............ . .. Lower 1 30
EU-15 ... ... Lower 2 16
EU-15 ... About the same 1 ®)
Eastern Europe® ................ccuiu... About the same 1 A
India ...... ... . . . Lower 1 30
Japan ... Higher 1 20
Japan ... About the same 1 ®
Korea ...........iiiiii i Lower 2 10
MEXICO . ..ot t Lower 3 11
Taiwan . ... Lower 1 20
Thailand ............ ... .. ... ... ..., About the same 1 ®
TUKEY . o Lower 1 10

! Not applicable.
2 Includes Albania, Bosnia-Herzegovina, Bulgaria, Croatia, Czech Republic, Hungary, Macedonia, Poland,
Romania, Slovakia, Slovenia, and Yugoslavia (Serbia and Montenegro).

Source: Compiled from data submitted in response to purchaser questionnaires of the U.S. International Trade
Commission.

Table 5-37

Ductile iron crankshaft/camshaft castings: Responding U.S. producers' responses to import competition
Nature of response Number of responses
Total number of establishments responding ... ... . . 10

Took no or few actions because:

Had already shifted production to other lines of castings . ............ . ... ... .. ... .....
Lacked capital funds to counter foreign competition . .............. . .. ..
OtNEr . .

e

Took the following actions:

Lowered prices or suppressed pPriCe iNCreases . . ... ...ttt e e
Reduced or dropped plansto expand capacity . ............. ot
Cut back or eliminated production . . .. ... . ...
Shifted to other cast products . . . ... ...
Implemented cost-reduction efforts . . ... ...
Improved product qUality . . ... ...
Opened a plantin aforeign Country ... ... ... ..
(1 =

%ource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

PP OO0WWhwo
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To alesser extent, responding producers indicated that they cut back or eliminated production, which
is clearly demonstrated in the industry data presented. Four firms indicated that they took no action against
import competition because they lacked the capital to implement such activities. Raising capital for
investments is particularly difficult in the U.S. motor vehicle parts industry because of the unfavorable
financial condition of many firms in the industry. Suppliers to the U.S. motor-vehicle industry are largely
unable to raise prices to their customers to cover significantly higher raw material prices, and many firms are
consequently experiencing financial difficulties.
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Gray Iron Motor Vehicle Gear Box Castings

Industry Profile

Industry structure.—Based upon questionnaire
responses, the U.S. foundry industry producing gray iron
motor vehicle gear box castings had 20 firms in 2003,
operating 25 foundries. The industry is dominated by two
firms that accounted for 86 percent of the quantity of
production in 2003. Three firms produce over 20,000 tons
annually, and the remainder produce less than 2,000 tons
annually. Two firms have captive foundries. Since 1999,
one medium-size producer has entered and exited
bankruptcy and one captive foundry was closed and
demolished. In May 2004, CNH Global N.V., closed its
foundry at Racine, WI, where CNH, a large producer of
agricultural and construction machinery, had produced
housing, drive train component, axle, and other castings.®*
One firm opened a foundry during this period. In 2001, a
major U.S. foundry ceased operations, and one of its
foundries was purchased and restarted operations in early
2002.

Product Description and Uses

Gray iron motor vehicle gear box castings are
primarily housings or other internal parts of
transmissions, differentials, transfer cases, and
power take-off units (auxiliary gear boxes that
transfer power from the transmission through a
gear box to an output shaft to power non-motive
applications) found on medium- and heavy-duty
trucks and agricultural tractors. Transfer cases are
auxiliary gear boxes that may be or are located
adjacent to the transmission or one of the axles.
Housings for automatic transmissions include
elaborate passageways, cast into one of the
housing halves, that route the automatic
transmission fluid to control the operation of the
transmission. Gray iron castings principally are
used in transmissions for trucks, particularly
medium- and heavy-duty trucks, tractors, and
construction machinery. Traditionally, gray iron
has been used for such gear boxes because of its
strength, machinability, ability to handle heat and
dampen noise and vibration, and low cost.

The foundries producing gray iron motor vehicle
gear box castings principally are located in the Midwest.
The majority of producers indicated that they produce both gray and ductile iron castings. Two reported
producing other iron castings, and one also reported producing aluminum castings. Sand molding was the
method of production reported. Less than one-half of the firms reported that they design castings or produce
patterns, with most indicating that they produce molds, and only a handful performing machining. Slightly
over one-half of the larger foundries produce a high volume of gear box parts primarily for the truck and off-
highway market. Smaller foundries produce in limited volume production runs. For this industry, production
of gray iron motor vehicle gear box castings represented only 2 percent to 3 percent of production, as these
foundries make other products. Both U.S. producers and purchasers indicated that certification by purchasers
is required, and most foundries are certified to 1ISO9000 or higher, or to automotive standards.

Demand characteristics.—U.S. foundries reported that approximately 71 percent of shipments in
2003 were to machine shops or fabricators in which they had no ownership interest (table 5-38). A small
percentage of gray iron gear box castings were machined by the foundries themselves. An even smaller
percentage of shipments were to OEMs. During 1999-2003, the trend has been for foundries and OEMs not
to invest in machining of gray iron castings for gear boxes. No U.S. producer reported shipping machined
castings. The general trend is for OEMs to seek foundries that can reduce their costs. This has resulted in
OEMs asking vendors to perform more operations so that the OEMs do not have to use funds to invest in and
maintain machining, assembly, and related operations and therefore not be burdened by corresponding labor
costs. As discussed later, OEMs are purchasing foreign machined castings.

81 CNH Global N.V., “CNH Announces Tentative Decision to Close Foundry,” press release, found at
http://www.cnh.com/media/detail.asp?id=1452362132003, retrieved Jan. 13, 2005. The foundry and adjacent
assembly factory were demolished for housing developments. CNH Global N.V., “CNH to Recycle Shuttered
Racine Tractor Plant, Clearing the Way for Development of 100 Acre Lakefront Property,” press release, July 27,
2004, found at http://www.cnh.com, retrieved Jan. 21, 2005.
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Table 5-38
Gray iron motor vehicle gear box castings: Responding U.S. producers' shipments, by channel of
distribution, 2003

(Percent)

Share of 2003 ship-
ments of castings
Channel of distribution by quantity

Rough castings:
In-house Machining . ... ... 19
Machining SUDCONEIACION . . . . . . . . o e e e e e 1
Machine shop/other fabricators . . . . ... ... 71
Original equipment ManufaCturers .. ....... ...t e e e 6
(01 = 2
1 17 | 100

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

The principal end-use markets for gray iron motor vehicle gear box castings were automobiles,
principally light duty trucks, SUVs, and vans, that accounted for 46 percent of the market and trucks that
accounted for 38 percent (table 5-39). Farm, garden, and construction machinery accounted for most of the
remainder. Some automobile and agricultural tractor and construction machinery producers have captive
foundries and therefore may produce parts to their needs. The industry producing transmissions for heavy
vehicles is dominated by a handful of companies® that sell to major automobile, truck, and agricultural and
construction machinery OEMs. Other agricultural or construction OEMs, particularly those related to foreign
parent companies, may import finished transmissions.®

Table 5-39
Gray iron motor vehicle gear box castings: End market for responding U.S. producers' shipments, 2003
(Percent)
Share of 2003 ship-
ments of castings
End market by quantity
Motor vehicles:
Automobiles (including light duty trucks, SUVs, vans, etc.) . ............ ... 46
THUCKS .« oo 38

Other (buses, motor homes, etC.) . ... ... i e e 2
Farm and garden machinery and equipment .. ......... ..t e 5
Construction machinery and equipment . ... ... ... 2
Refrigeration, air conditioning, and heating equipment . .. ... ... .. ... . . . ... 1
Industrial machinery . . ... ... 2
Construction/municipal Castings . . . . ..ottt 1
Other/unkKnOWN . . ... 2

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

82 This industry includes Allison Transmissions, a subsidiary of General Motors; Arvin-Meritor, Inc.; Eaton
Corp.; Roadranger (a joint venture between Eaton Corp. and Dana Corp.), Transmission Technologies Corp., and ZF
Transmissions.

8 U.S. industry official, telephone interview with USITC staff, Feb. 18, 2005.
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As a result of regulatory demands and market expectations for improved fuel economy stemming
from vehicle weight reductions, end-users have sought to reduce weight in transmissions and therefore have
increased their use of metals besides gray iron. Gray iron motor vehicle gear box castings have been replaced
by aluminum castings and powder metal components. For example, in 2001 it was announced that for 2002,
General Motors Co., including Allison Transmissions, was replacing gray iron with aluminum on a number
of applications, including transmissions for trucks.** Most producers of transmissions for medium- and
heavy-duty trucks offer transmissions with aluminum housings. According to one large U.S. automobile
producer, many U.S. producers of gray iron motor vehicle gear box castings increasingly have moved to
producing certain transmission components in ductile iron because it is more profitable.*® Gray iron castings
continue to be used in older model transmissions that are used on vehicles currently being produced.®
However, newer model transmissions and transmission components are almost entirely being produced from
aluminum, ductile iron, or other materials.®” Gray iron castings are still used in applications where properties
such as tensile strength or machined surface qualities are required.

Producer Trends® ©°

Production and inventories.—U.S. production of gray iron motor vehicle gear box castings increased
by approximately 3 percent during the period (table 5-40). However, the volume of production fell by almost
13 percentin 2001 from its peak in 2000, but rebounded by 17 percent by 2003. Several responding producers
reported that their production peaked in 1999 or 2000, and subsequently fell, by as much as 73 percent in one
instance. For those responding foundries that reported decreases in consumption of their production, seven
cited material substitution, three noted that customers had shut down production, seven noted reduced demand
for the final product, and seven noted increased imports of the downstream product. These declines were
offset by other foundries increasing production for the agricultural and truck markets.

Table 5-40
Gray iron motor vehicle gear box castings: Responding U.S. producers' production and inventories for their
rough casting operations, 1999-2003

Item 1999 2000 2001 2002 2003
Production (shorttons) .................... 1,071,096 1,086,250 945,872 1,072,903 1,107,964
Inventory:
Total (shorttons) ....................... 26,688 27,486 24,781 25,335 28,957
Share of production (percent) ............. 2 3 3 2 3

Note.—Figures may not add to totals because of rounding. Inventory share of production based on establishments
that were able to provide both inventory and production amounts.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

% The Aluminum Association, Inc., “Aluminum Revving Up for More Auto Gains,” press release, July 30, 2001,
found at http://www.aluminum.org, retrieved Feb. 15, 2005.

% U.S. industry official, telephone interview with USITC staff, Jan. 21, 2005.

% Ibid.

%7 Ibid., and U.S. industry official, email to USITC staff, Mar. 31, 2005.

88 Certain data have been withheld to avoid disclosure of business confidential information. These data include
certain shipments, sales, capital expenditures, and purchases of foreign-produced castings.

% Data provided U.S. producers for gray iron castings for motor vehicle gear boxes include some figures for
brake parts, as U.S. producers were not able to breakout data solely for gear box castings.
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Employment.—During 1999-2003, employment in this industry declined by 7 percent, as did the
number of production workers, by almost 13 percent (table 5-41). Average hourly wages for production
workers producing gray iron motor vehicle gear box castings rose by 5 percent compared with average hourly
earnings of production workers for the overall U.S. gray iron foundry industry which rose by 10 percent, from
$16.42 to $18.08.”° Worker productivity rose from 225 short tons per thousand hours in 1999 to 281 short
tons per hour in 2003, or by 25 percent, and corresponds to the decline in the number of production workers
and also continual capital investments at these foundries.

Table 5-41
Gray iron motor vehicle gear box castings: Responding U.S. producers' employees and related information
for their rough casting operations, 1999-2003

Item 1999 2000 2001 2002 2003
Average number of employees . ............. 3,121 2,969 2,703 2,825 2,888
Production and related workers:
Number . ... ... ... . 2,107 1,944 1,696 1,772 1,837
Hours worked (1,000 hours) .............. 4,768 4,368 3,372 3,726 3,936
Wages paid (1,000 dollars) ............... 72,862 65,456 51,552 61,620 63,248
Average hourly wages (dollars per hour) . . . .. 15.28 14.99 15.29 16.54 16.07
Productivity (short tons per 1,000 hours) . . . . . 225 249 281 288 281

Note.—Figures may not add to totals shown because of rounding. Average hourly wages based on establishments
that were able to provide both hours worked and wages paid. Productivity based on establishments that were able to
provide both production quantity and hours worked.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Producers’ shipments and exports.—Reported U.S. producers’ shipments of gray iron motor vehicle
gear box castings generally followed the automobile and truck markets, which in turn moved with the overall
economy, declining from 1999 through 2001and then recovering into 2003.”* The trend in agricultural
equipment, however, was different with a continual rise in sales during 2000-2003.” Several U.S. producers
noted in their questionnaire responses that the war in Iraq resulted in increased consumption of heavy-duty
transmissions and differentials over the last 18 months.

Reporting U. S. producers’ total shipments fell by 17 percent by quantity from 1999 to 2001, and then
rebounded by 17 percent by 2003 (table 5-42). Total shipments by value declined by 18 percent between 1999
and 2001, and then rebounded by 17 percent by 2003. For two mid-sized producers and a small number of
other producers, the value of shipments declined by up to 46 percent between 1999 and 2000. The decline
in shipment value was attributable to price pressure, import competition, and a shift from gray iron to
aluminum or ductile iron for certain applications. Other producers, however, had shipment values that were
approximately equal to or slightly above their 1999 levels.

Some responding U.S. producers indicated that prices have for their product have declined by up to
10 percent. In contrast, about 60 percent of U.S. purchasers reported that prices have risen, with purchasers
reporting almost equal price increases of 0 to 10 percent, 11 to 20 percent, and 21 to 30 percent. Most of the
remainder of purchasers surveyed stated that prices have remained the same. A few purchasers reported
declines in prices paid, most less than 10 percent.

70 See table 5-10, Gray and ductile iron castings: Responding U.S. producers’ employees and related information
for their rough castings operations, 1999-2003, p. 5-12.

™ Eaton Corp. closed a heavy-duty transmission plant in Shelbyville, TN, because of “depressed conditions in the
truck industry during 2002 and 2001,” and the company’s efforts to rationalize manufacturing operations. Eaton
Corp., Form 10-K, March 2004, found at http://www.sec.gov, retrieved Feb. 23, 2005.

"2 Association of Equipment Manufacturers, U.S. Ag Flash Reports, various issues.
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Table 5-42
Gray iron motor vehicle gear box castings: Responding U.S. producers' domestic shipments and exports for
their rough casting operations, 1999-2003

Item 1999 2000 2001 2002 2003
Quantity (short tons)

Domestic shipments:
commercial . ... Q) @) @) @) )
Internal consumption and transfers ......... @) @) Q) @) @)

EXPOMS ..ottt @) @) @) @) @)
Total ... 1,057,179 1,006,029 877,644 996,751 1,026,098

Value (1,000 dollars)

Domestic shipments:
commercial .. .........oii A A @) @) )
Internal consumption and transfers ......... @) @) @) @) @)
EXPOMS © oottt A A @) @) @)
Total ... 601,228 593,607 490,160 548,885 572,183

! Data withheld to avoid disclosure of confidential business information.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Financial condition.—The generally positive financial results reported by producers of gray iron
motor vehicle box castings from 1999 to 2003 were nonetheless affected by declining net sales and operating
income (table 5-43). Net sales quantities and values for the rough castings segment both declined from 1999
to 2001 but then rebounded, and by 2003 they were not far below their 1999 levels. The vast majority of
operating income, which was positive, was accounted for by three firms. For the industry as a whole,
operating income fell by 33 percent between a peak in 2000 to a bottom in 2001, before rising again in 2002
and declining in 2003. Overall, the industry’s operating income declined by 31 percent between 1999 and
2003. The number of firms reporting operating losses doubled from 4 in 1999 to 8 in 2003 and, whereas the
operating income margin never dipped below double digits, it did decline from 14 percent to 10 percent.
Reported data on machined castings for this industry were minimal.

Investment.—Capital expenditures for machinery, equipment, and fixtures declined by over 60
percent during 1999-2003 (table 5-44). The types of capital expenditures included multi-million dollar
expenditures on furnaces and new casting lines. For example, Deere & Co., a major producer of agricultural
and construction machinery, reportedly installed induction melting furnaces to replace 30-year old arc melting
furnaces in 2000 for approximately $20 million.” Responding U.S. producers noted some expenditures for
robotics. The high level of capital expenditures in 1999 and 2000, along with other improvements to
manufacturing processes, have resulted in increased productivity as noted above. No foundries reported any
expenditures on research and development.

7 Pat Kinney, “John Deere Foundry Wins Award,” WCFCourier.com, found at http://www.wcfcourier.com,
retrieved Feb. 10, 2005.
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Table 5-43

Gray iron motor vehicle gear box castings: Responding U.S. producers' financial results for their rough

casting operations, fiscal years 1999-2003

Item 1999 2000 2001 2002 2003
Quantity (short tons)
Rough castings:
Net sales:
Commercial domestic and export sales . . . . @) @) @) @) @)
Internal consumption for production of
machined castings .................. ® ® ® ® ®
Other internal consumption or transfers
torelated firms ..................... @) @) @) @) @)
Total net sales quantities ............. 1,057,320 1,006,156 882,536 996,661 1,026,449
Value (1,000 dollars)
Net sales:
Commercial domestic and export sales . . .. ® ® ® ® ®
Internal consumption for production of
machined castings . ................. @) @) @) @) @)
Other internal consumption or transfers
torelatedfirms ..................... ® ® ® ® ®
Totalnetsalesvalues . ............... 601,452 593,990 488,242 548,670 572,243
Operating income .................... 86,010 87,960 ® ® ®
Ratio to net sales (percent)
Operatingincome ...................... 14 15 @) @) @)
Number of establishments reporting:
Operatinglosses . ...................... 4 3 7 9 8
Financial resultsdata ................... 18 19 19 21 21

! Data withheld to avoid disclosure of confidential business information.

Note.—Figures may not add to totals because of rounding. The figures above reflect only those establishments that

were able to provide quantity, value, and operating income data.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade

Commission.

Table 5-44

Gray iron motor vehicle gear box castings: Responding U.S. producers' capital and R&D expenditures for

their rough casting operations, fiscal years 1999-2003
(1,000 dollars)

Item 1999 2000 2001 2002 2003
Machinery, equipment, and fixtures .......... 22,267 19,219 @) 12,047 ®
Research and development expenditures . . . . .. 0 0 0 0 0

! Data withheld to avoid disclosure of confidential business information.

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade

Commission.
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Purchaser Trends

A small majority of foreign-produced castings purchased by U.S. purchasers are machined castings
(table 5-45).”* Because of the limited number of responses from purchasers of these castings, volume and
value data cannot be published without revealing the operations of the firms supplying the data. Canada was
the leading source of purchased foreign-produced machined castings, followed by Mexico. Machined castings
from China rose by over 1,800 percent from a small base, with most of the increase occurring in 2002,
becoming a significant source of supply. Purchases from Eastern Europe and Brazil also rose. Purchases of
rough castings from Korea entered the U.S. market in 2002.

Table 5-45
Gray iron motor vehicle gear box castings: Purchases of domestic and foreign castings by responding U.S.
purchasers, 1999-2003

(1,000 dollars)

Year Total
Rough castings:
1900 147,108
2000 171,886
200 e 190,431
2002 188,295
2008 L 173,098
Machined castings:
1900 189,861
2000 193,122
200 L 196,227
2002 212,026
2008 L 213,847

Note.—Domestic and foreign purchases not shown separately to prevent disclosure of confidential business
information.

gource: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Imports of motor vehicle gear boxes, which include transmissions, that incorporate gray iron castings
as well as those of aluminum and other metals, rose by 68 percent during 1999-2004 to $5.1 billion (table 5-
46). Japan was the leading supplier, with Canada and France being a distant second and third leading
suppliers, respectively. Imports from Japan, France, and Germany showed the largest gains during the period.

™ For machined castings, reported quantities and values may not correspond because some purchasers did not
report quantities.
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Table 5-46
Gray iron motor vehicle gear boxes castings: U.S.imports for consumption of downstream products, by
leading suppliers, 1999-2004

(1,000 dollars)

Country 1999 2000 2001 2002 2003 2004
Japan .................... 1,164,158 1,454,083 1,262,582 1,647,949 2,029,531 2,849,247
Canada ................... 935,784 1,002,929 923,093 988,948 813,785 861,371
France ................... 442,918 500,873 650,934 716,347 753,348 807,287
Mexico ................... 155,484 142,510 113,713 128,516 119,374 202,544
Germany .................. 67,786 96,774 94,769 87,972 137,131 173,683
Brazil ..................... 69,661 50,756 40,988 44,089 41,245 65,722
taly ...... ... 16,419 16,684 21,786 38,570 55,801 47,895
Hungary .................. 19 489 2,102 50,328 145,525 18,475
United Kingdom ............ 136,956 122,181 55,264 7,584 10,050 14,170
Sweden................... 18,614 10,960 3,977 3,019 1,662 9,764
Allother .................. 16,504 17,068 20,223 25,288 32,902 27,792

Total .................... 3,024,303 3,415,307 3,189,431 3,738,610 4,140,354 5,077,950

Note.—Downstream products include transmissions and other gearboxes for motor vehicles, and may include those
where the housings and other castings are aluminum and other metals (HTS classifications 8708.40.10, 8708.40.20,
8708.40.30, 8708.50.10, 8708.50.50, and 8708.50.80). Figures may not add to totals because of rounding.

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

Competitive Assessment of Price- and Product-related Factors

Price and non-price factors.—For both rough and machined castings, U.S. producers reported that
foreign prices were significantly below those reported by U.S. purchasers; this was particularly so with regard
to machined castings (tables 5-47 and 5-48). Responding U.S. producer and purchaser perceptions of price
differentials were almost the same with regard to castings supplied by China and India. Rough Chinese
castings were priced approximately 27 percent to 30 percent below the price of U.S. castings, and machined
castings were 28 percent to 38 percent lower. Castings from India also commanded low prices. As noted
earlier, the majority of imports were from Canada and Mexico, where the price differential ranges from 18
percent below the U.S. price to 10 percent above the U.S. price. The difference in the prices for machined
castings is largely the result of high U.S. labor costs for programming and operating the machining of a part,
as the cost of a machine tool and tooling are relatively the same in both countries.”

U.S. purchasers reported that factors such as improved product availability and lead times, rather than
price improvements, influenced their decisions to increase purchases from China. Similarly, purchasers rated
other factors as more important than price for increased purchases from other leading sources, including
Canada, Korea, and Mexico.

7 Chinese industry official, interview with USITC staff, China, Nov. 2004.
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Table 5-47
Gray iron motor vehicle gear box castings: Price comparison by responding U.S. producers of domestic and
foreign castings in the U.S. market

Average
Price relative to Number of percent
Country U.S. castings responses difference
Rough castings:
Brazil ........ ... ... Lower 4 14
Brazil ....... ... . . Higher 1 8
China . ... Lower 9 26
EU-15 . ... Lower 1 10
Germany ... ........ .t Lower 1 10
India ......... .. Lower 3 18
MEXICO . .. Lower 1 15
Machined castings:
Brazil ....... .. Lower 2 18
China....... ... . .. Lower 4 38
France . ....... ... . .. .. . ... . Lower 1 30
Germany . ........ . Lower 1 20
India ............... ... ... .. ... ... .. Lower 2 40
Korea ........ ... . . . . .. . .. . Lower 1 20
MEXICO . . ..ot Lower 2 23

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Producers’ response to import competition.—In response to U.S. import competition, most U.S.
producers reported that they have lacked the funds to counter such competition, whereas two reported that
they had shifted to production of more advanced types of castings (table 5-49). The lack of funds to respond
corresponds to the deteriorating financial condition of this industry as noted earlier. U.S. producers also
reported implementing cost-reduction efforts and lowering prices, raising product quality, and scaling back
on production or capacity expansions. Other producers closed production lines or shifted to other cast
products.
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Table 5-48
Gray iron motor vehicle gear box castings: Price comparison by responding U.S. purchasers of domestic and
foreign castings in the U.S. market

Average
Price relative to Number of percent
Country U.S. castings responses difference
Rough castings:
Canada ..........iiii Lower 3 18
Canada .......... ..o Higher 1 10
China....... ... .. Lower 1 30
EU-15 . ... . Lower 1 5
EU-15 .. ... Higher 1 10
Korea ......... ... . . . ... Lower 3 7
Machined castings:
Brazil . ....... . Lower 3 8
Canada ...........ciiiii Lower 1 3
China....... ... ... Lower 8 28
China ...t About the same 1 ®
EU-15 ... .. Lower 2 5
EU-15 .. About the same 1 ®
Eastern Europe® .................oo.... Lower 2 11
India ......... . . Lower 1 30
Japan ... Higher 1 10
Korea ........ ... . . . . .. . .. Lower 1 10
MEXICO . ..ot Lower 3 8
MEXICO . . v vttt About the same 1 ®
TaWAN . ..o About the same 1 @)
TUrKeY . . Lower 1 10

! Not applicable.
2 Includes Albania, Bosnia-Herzegovina, Bulgaria, Croatia, Czech Republic, Hungary, Macedonia, Poland,
Romania, Slovakia, Slovenia, and Yugoslavia (Serbia and Montenegro).

Source: Compiled from data submitted in response to purchaser questionnaires of the U.S. International Trade
Commission.

Table 5-49

Gray iron motor vehicle gear box castings: Responding U.S. producers' responses to import competition
Nature of response Number of responses
Total number of establishmentsresponding . ............ . . i i 22

Took no or few actions because:

Had already shifted production to more advanced types ofcastings .. ..................... 1
Had already shifted production to other lines of castings ............. ... ... ... . ....... 2
Lacked capital funds to counter foreign competition . ........... ... .. .. ... 7
O T . 2
Took the following actions:
Lowered prices or suppressed PriCe INCrEASES . . . . vttt i ittt et e e 19
Reduced or dropped plansto expand capacity . .............o it 10
Cut back or eliminated producCtion . . . . ... ... i e 14
Closed production liNeS . . . . ... 4
Shifted to other cast products . . ... .. 9
Implemented cost-reduction efforts . .......... .. . . e 20
Improved product qUality . . . ... ... 14
Imported product inStead . . . ... ... . 1
O T . o 4

gource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission
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Ductile Iron Bearing Housing Castings’™

Industry Profile

Industry structure.—Eighteen
companies reported U.S. production of ductile
iron bearing housings. Collectively, the top
five respondents accounted for the majority of
the reported U.S. production. U.S. bearing
housing producers tend to be located in the
midwestern and eastern United States,
providing access to major customers,
particularly motor vehicle manufacturers. With
the exception of one company, all of the large
producers identified themselves as job shops.
Respondents that produced only ductile iron
castings accounted for the bulk of bearing
housing production. Those companies that
produced other castings, in addition to ductile
iron castings, tended to produce gray iron
castings. Essentially all reporting producers
reported sand casting as the method of choice.
All of the large foundries reported making their
own molds, and in particular the expended
variety.

Product Description and Uses

A bearing housing consists of a frame or block designed to
house a complete bearing. The main purpose of a bearing
housing is to hold the bearing and to provide support to the
load that is transferred to the bearing from the shaft. Many
general purpose types of bearing housings are constructed as
a single piece, primarily consisting of ductile iron, and are a
part of a bearing mounting, surrounding the bearing. The use
of metals such as ductile iron provide benefits such as
strength, increased machinability of the casting, and improved
shock resistance.

Primary types of bearing housings include the pillow block and
the flange type. In the case of the pillow block housing, it is
mounted to a surface that is parallel to a shaft axis. The
flange bearing housing can come in many different types,
such as the two-bolt, three-bolt, and four-bolt flange. The
number of bolts varies depending on the use of the housing,
and the shape and fastening support needed for the bearing.
Shapes of the flange housing can differ from square (four-
bolt) to elliptical (two-bolt). Different shapes and sizes of
bearing housings contribute to their use in a wide variety of
items, from clamp mixers to automobiles.

Demand characteristics.— The primary end-use market for bearing housings is the bearing industry.
In turn, bearings are found in a wide array of products, including motor vehicles, industrial equipment and
tools, and aerospace industry parts. Reportedly, motor vehicles is the dominant bearing-consuming industry
worldwide.”” Questionnaire responses from producers indicate that the domestic motor vehicle industry
consumes approximately 85 percent of U.S. bearing housing shipments (table 5-50).

" The description and uses for this section were largely gathered from the following sources: U.S. Customs
Ruling NY 187872, Oct. 22, 2002, found at http://rulings.customs.gov, retrieved Aug. 3, 2004; “Bearings,” Motion
System Design, Dec. 2000, p. A55; e-mail correspondence from U.S. industry official to USITC staff, Nov. 23, 2004;
“The Bearing Housing,” NTN Bearing Corporation of America, found at
http://www.ntnamerica.com/Knowledge/Mounted_Units/Housing.htm, retrieved Aug. 13, 2004; “About Pillow Block
Bearings,” GlobalSpec.com, found at
http://bearings.globalspec.com/LearnMore/Mechanical_Components/Bearings_Bushings/Pillow_Block _Bearings/,
retrieved Aug. 13, 2004; and “Heavy Duty C-Clamp Mixer, Model 400-500-DD-VARI,” Grovhac, Inc., found at
http://www.globalspec.com/FeaturedProducts/Detail ?ExhibitiD=17996, retrieved Jan. 11, 2005.

" International Organization for Standardization (ISO), “Business Plan ISO/TC 4, Rolling Bearings,” found at
http://isotc.iso.ch/livelink/livelink/fetch/2000/2122/687806/ISO_TC_004__Rolling_bearings_.pdf?nodeid=852512&
vernum=0, retrieved Jan. 20, 2005.
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Table 5-50
Ductile iron bearing housing castings: End market for responding U.S. producers' shipments, 2003

(Percent)
Share of 2003 ship-
ments of castings
End market by quantity
Motor vehicles:
Automobiles (including light duty trucks, SUVs, vans, etc.) .............. .. ... 41
TIUCKS oo 44

Farm and garden machinery and equipment . .. ... ... ... 1
Construction machinery and equipment . ... ... ... e 1
Railway eqUIPMENt . .. .. 4
Industrial machinery . .. ... ... 3
Valve and pipe fitings . . . . . ..o 2
PUmMPS and COMPIESSOIS . . . .ottt it et e e e e e e e e e e 1
Construction/municipal CastingS . . . . ... oot 1
Other/unkKnOWN . .. ... 2

TOtal . 100

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

During 1999-2003, there were mixed trends in many industries that are bearing consumers. Some
industries that use bearings in their final products, such as the railway equipment industry, experienced
improved industrial and manufacturing activity, which led to an overall increase in new railcar orders
industry-wide in 2003 after “several years of decline.”’® Meanwhile, the motor vehicle sector realized an 8-
percent decrease in U.S. production of cars and trucks during 1999-2003.” Overall demand for bearings
decreased over the period, partially attributed to mixed automotive demand in the United States.*

Questionnaire respondents indicated that they performed very little machining in-house. As such,
the vast majority of rough castings were first shipped to machining subcontractors or machine shops (table
5-51).

Table 5-51
Ductile iron bearing housing castings: Responding U.S. producers' shipments, by channel of distribution, 2003
(Percent)

Share of 2003 ship-
ments of castings
Channel of distribution by quantity

Rough castings:
Machining SUDCONractor . . . . . .. ... e 28
Machine shop/other fabricators . .. ... .. 53
Original equipment manufacturers . ...... ...t e 13
AN o _ 6
TOtAl . 100

Note.—Figures may not add to totals because of rounding.

gource: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

8 “FY 2003 10-K Report,” Trinity Industries Inc., p. 12, Dec. 31, 2003, found at
http://www.trin.net/invsrela/finance.html, retrieved Dec. 17, 2004.

™ “North American Car & Truck Production, 1954-2003,” 2004 Ward’s Automotive Yearbook.

% Elena Murphy, “Mixed automotive demand slows recovery,” Purchasing, vol. 132 issue 2, p. 41, Feb. 6, 2003.
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Producer Trends®

Production and inventories.—Responses to the Commission’s questionnaire indicate that U.S.
production of ductile iron bearing housings decreased significantly between 1999 and 2003; production was
at its lowest level of the period in 2002, and then rose in 2003 (table 5-52). Production in 2003 was
approximately 29 percent lower by quantity, than in 1999. Meanwhile, reported total inventory levels, by
quantity, declined more than 35 percent between 1999 and 2003. One industry official indicates that
production in the bearing industry, the main customer for bearing housings, has gradually declined in the past
few years, but increased in late 2003. According to the industry official, the bearing industry lags behind
growth trends experienced by its customers, and often will increase production only after its customers have
nearly used up producer inventories, thus accounting for a production increase in 2003 after an economic
upswing and a draw down in inventories during 2002.%?

Table 5-52
Ductile iron bearing housing castings: Responding U.S. producers' production and inventories for their
rough casting operations, 1999-2003

Item 1999 2000 2001 2002 2003
Production (shorttons) .................... 25,834 25,347 15,705 14,120 18,334
Inventory:
Total (shorttons) . .............ccouvv... 1,390 @) @) 440 898
Share of production (percent) ............. 5 ® ® 3 5

! Data withheld to avoid disclosure of confidential business information.

Note.—Figures may not add to totals because of rounding. Inventory share of production based on establishments
that were able to provide both inventory and production amounts.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Employment.—Employment indicators have followed a trend similar to that for bearing housing
production, declining through 2002 before increasing in 2003. The average number of employees declined
from 1999-2002 by approximately 34 percent to 372 workers (table 5-53). From 2002 to 2003, however,
employment in the industry rose by 21 percent, coinciding with the increase in production. The number of
hours worked by production and related workers decreased by 41 percent from 1999-2002, only to rise in
2003 to approximately 295,000 hours, an increase of 21 percent from 2002. Productivity levels declined by
21 percent during 1999-2002 before increasing by 7 percent to 62 short tons per 1,000 hours in 2003, largely
reflecting production growth in that year. The reported average hourly wage rose by nearly $2.00 during
1999-2003, to $16.32 per hour. This increase in hourly wages was greater than that reported for the overall
U.S. ductile iron foundry industry, which rose from $13.87 in 1999 to $15.34 in 2003.%

8 Certain data have been withheld to avoid disclosure of business confidential information. These data include
U.S. imports, U.S. exports, inventory, internal consumption, operating income, and equipment expenditures.

8 U.S. industry official, telephone interview with USITC staff, Jan. 21, 2005.

8 See table 5-10, Gray and ductile iron castings: Responding U.S. producers’ employees and related information
for their rough castings operations, 1999-2003, p. 5-12.
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Table 5-53
Ductile iron bearing housing castings: Responding U.S. producers' employees and related information for
their rough casting operations, 1999-2003

Item 1999 2000 2001 2002 2003
Average number of employees .. ............ 470 419 348 308 372
Production and related workers:
Number . ... ... . ... 389 343 280 244 296
Hours worked (1,000 hours) .............. 412 379 276 244 295
Wages paid (1,000 dollars) ............... 5,929 5,631 4,204 3,874 4,824
Average hourly wages (dollars per hour) . . . .. 14.38 14.84 15.22 15.87 16.32
Productivity (short tons per 1,000 hours) . . . . . 73 67 57 58 62

Note.—Figures may not add to totals because of rounding. Average hourly wages based on establishments that were
able to provide both hours worked and wages paid. Productivity based on establishments that were able to provide
both production quantity and hours worked.

gource: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Producers’ shipments and exports.—Between 1999 and 2003, U.S. producers’ total shipments of
bearing housings decreased by more than 26 percent, to 17,649 short tons in 2003 (table 5-54). A significant
decline in shipments occurred between 1999 and 2002; thereafter, commercial shipments increased by more
than 65 percent (by quantity), largely reflecting improved market conditions in 2003 in downstream
industries.

Table 5-54
Ductile iron bearing housing castings: Responding U.S. producers' domestic shipments and exports for their
rough casting operations, 1999-2003

Iltem 1999 2000 2001 2002 2003
Quantity (short tons)

Domestic shipments:

Commercial .......... ..., 19,330 18,576 9,950 10,151 16,762
Internal consumption and transfers . ........ @) @) @) @) @)
EXPOMS . oottt e e e ® ® ® ® ®
Total . ... 23,923 23,728 14,427 13,925 17,649

Value (1,000 dollars)

Domestic shipments:

Commercial .............ciiiinnnnn. 27,492 31,486 18,514 17,717 30,441
Internal consumption and transfers . ........ ® ® ® ® ®
EXPOMS .\ ottt e @) @) @) @) @)
Total ... 38,609 44,213 29,536 27,089 35,589

! Data withheld to avoid disclosure of confidential business information.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Financial condition.®*-Despite reporting increased net sales value during 1999-2003, the ductile
bearing housing industry reported an overall decrease in total net sales quantities. Net sales quantities
declined slightly to 7,387 short tons in 2003 (table 5-55), with the largest relative decrease from 2000-2001

% No responding producers to the Commission’s questionnaire reported machining operations for this product
group.
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Table 5-55
Ductile iron bearing housing castings: Responding U.S. producers' financial results for their rough casting
operations, fiscal years 1999-2003

Iltem 1999 2000 2001 2002 2003
Quantity (short tons)

Rough castings:

Net sales:
Commercial domestic and export sales . . . . 7,629 13,050 8,232 9,244 7,387
Internal consumption for production of
machined castings .................. 0 0 0 0 0
Other internal consumption or transfers
torelated firms . .......... ... ... ... 0 0 0 0 0
Total net sales quantities ............. 7,629 13,050 8,232 9,244 7,387
Value (1,000 dollars)
Net sales:
Commercial domestic and export sales . . . . 10,596 18,061 12,939 15,341 12,196
Internal consumption for production of
machined castings .. ................ 0 0 0 0 0
Other internal consumption or transfers
torelated firms ......... ... ... .... 0 0 0 0 0
Totalnetsalesvalues . ............... 10,596 18,061 12,939 15,341 12,196
Operatingincome .................... @) @) 122 437 -2
Ratio to net sales (percent)
Operatingincome ...................... ® ® 1 3 A
Number of establishments reporting:
Operatinglosses ....................... 2 1 1 2 4
Financial resultsdata ................... 9 10 10 10 10

! Data withheld to avoid disclosure of confidential business information.
2 ess than 0.5 percent.

Note.—Figures may not add to totals because of rounding. The figures above reflect only those establishments that
were able to provide quantity, value, and operating income data.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

(a decrease of nearly 37 percent).®* Operating income reported by firms on their sales of ductile bearing
housings declined irregularly over the period, and showed a loss in 2003. Forty percent of reporting firms
operated at a loss in 2003, compared to the range of 10-22 percent in prior years in the period examined.

The declining financial results of producers of ductile iron bearing housings may be due in part to
restructuring of operations by bearing manufacturers, their primary customers. For example, an article in the
trade press noted efforts by bearing manufacturers such as Timken Industrial Group to restructure operations
to increase profitability. In the article, Timken noted that many of its bearing customers (equipment
manufacturers) have moved production overseas and that bearing manufacturers are unable to profitably gain
new contracts.®

% The reported figures for the financial information in this product group differ from figures in production and
shipments because many establishments were unable to report financial results.

% John Sacco, “Timkin revamping Ohio bearing unit to cut costs,” American Metal Market, Sept. 4, 2003, found
at http://www.amm.com, retrieved Jan. 20, 2005.
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Investment.—Questionnaire respondents in this product category indicated no expenditures for
research and development from 1999-2003. Several establishments reporting data for ductile iron bearing
housings also indicated they manufactured other products, possibly resulting in no breakouts of research and
development expenditures just for this product group. Further, producers reported a decline in investment for
equipment of 22 percent from 1999-2003, after reaching a high in equipment expenditures in 2001 (table 5-
56).

Table 5-56
Ductile iron bearing housing castings: Responding U.S. producers' capital and R&D expenditures for their
rough casting operations, fiscal years 1999-2003

(1,000 dollars)

Item 1999 2000 2001 2002 2003
Machinery, equipment, and fixtures 768 491 @) @) 602
Research and development expenditures 0 0 0 0 0

! Data withheld to avoid disclosure of confidential business information.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Purchaser Trends®’

Respondents’ purchases of rough castings declined by 31 percent whereas purchases of machined
castings increased by 35 percent during 1999-2003 (table 5-57). Despite decreases in purchases of U.S.-
produced rough bearing housing castings, purchasers continued to source such products domestically, with
foreign sources accounting for a small fraction of the market. However, U.S. purchasers increased purchases
of machined bearing housing castings from foreign sources, whereas purchases of U.S. machined castings
declined. Because limited purchasing data were provided by U.S. purchasers of these castings, specific
country details cannot be published without revealing the operations of the firms that furnished the
information. However, U.S. purchasers of ductile iron bearing housings indicated in the Commission’s
questionnaire that China and Brazil were the primary foreign sources from which they purchased rough and
machined castings.

The decline in purchases of U.S.-produced rough castings may be attributable to an increase in
imports of intermediate and finished goods incorporating bearing housings. Over the period, U.S. imports of
downstream products increased by 59 percent to $438 million in 2004 (table 5-58).

8 Certain data have been withheld to avoid disclosure of business confidential information. These data include
purchases of rough castings and machined castings of U.S. and foreign producers by U.S. purchasers.
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Table 5-57
Ductile iron bearing housing castings: Purchases of domestic and foreign castings by responding U.S.
purchasers, 1999-2003

(1,000 dollars)

Year Total
Rough castings:
1090 . 19,397
2000 .. 18,430
200 13,850
2002 15,424
2008 13,375
Machined castings:
1090 3,926
2000 .. 4,668
2000 4,427
2002 5,384
2008 . 5,314

Note.—Domestic and foreign purchases not shown separately to avoid disclosure of confidential business information.

gource: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Table 5-58
Ductile iron bearing housings: U.S. imports for consumption of downstream products, by leading suppliers,
1999-2004

(1,000 dollars)

Country 1999 2000 2001 2002 2003 2004
Japan ......... ..., 65,275 79,617 73,219 80,579 81,933 107,026
Germany .............o.... 33,518 30,360 30,944 36,944 43,583 55,529
Canada ................... 21,350 25,728 26,826 29,226 36,500 44,790
Mexico ............. ... ... 34,426 44,469 37,156 33,886 32,053 43,911
Brazil ..................... 20,706 22,840 20,595 25,457 26,549 34,552
United Kingdom ............ 27,013 27,254 23,435 27,429 25,634 30,976
China .................... 12,538 14,707 14,587 14,931 16,927 29,896
France ................... 12,032 13,525 11,439 14,435 18,523 18,566
Taiwan ................... 4,138 7,438 8,200 7,216 8,395 9,713
Austria . ......... ... 5,575 8,057 7,117 6,790 6,598 9,029
Allother .................. 39,677 42,787 37,419 42,948 41,352 54,438

Total .................... 276,251 316,782 290,937 319,841 338,047 438,426

Note.—Downstream products include bearings and housed bearings (HTS classifications 8483.30.40 and
8483.30.80). Figures may not add to totals because of rounding.

Source: Compiled from official statistics of the U.S. Department of Commerce.
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Competitive Assessment of Price- and Product-related Factors

Price and non-price factors.—Responses to the Commission’s producer questionnaire showed China,
Brazil, and India to be the leading foreign sources of rough and machined castings. They also identified
China, Brazil, and India as the leading competitors. U.S. producers identified China® as the primary foreign
competitor, with an average rough castings price 36 percent lower (table 5-59) than comparable U.S. products.
Further, China was identified by U.S. producers as the foreign competitor for machined castings with the
lowest price, approximately 43 percent below prices for comparable U.S. products.

U.S. purchasers also identified China, Brazil, and India as the primary foreign competitors of U.S.
producers. These three countries provided U.S. purchasers with rough castings priced from 20-34 percent
lower than comparable U.S. products (table 5-60). For machined castings, one responding U.S. purchaser
indicated that India was the primary competitor, with prices averaging 40 percent lower than comparable U.S.
products. However, more respondents identified China as the primary competitor, with prices averaging 30
percent lower.

Responding U.S. purchasers identified China, Brazil, Taiwan, Finland, and Germany as likely sources
from which to increase foreign purchases. By far, China was the country that was cited most frequently.
With few exceptions (price, availability, and lead time), China was perceived by the majority of respondents
as having improved in nearly all competitive factors. In particular, all respondents noted improvements in
delivery times and declines in transportation costs.

Table 5-59
Ductile iron bearing housing castings: Price comparison by responding U.S. producers of domestic and
foreign castings in the U.S. market

Average
Price relative to Number of percent
Country U.S. castings responses difference
Rough castings:
Australia .......... ... . . . . ... Lower 1 15
Brazil .......... .. .. . Lower 4 35
China....... ... . .. Lower 7 36
France . ....... ... . .. .. . . .. . Lower 1 10
India ......... . . Lower 4 31
Korea ......... i Lower 1 20
MEXICO . ... it Lower 1 50
SouthAmerica . ........................ Lower 1 35
Turkey . ... Lower 1 40
Machined castings:
Brazil ......... ... . . Lower 3 28
China............ .. ... . Lower 3 43
France . ....... ... ... .. . ... . Lower 1 30
Germany . .......... .t Lower 1 20
India ......... . . . Lower 3 35
Korea ......... i Lower 1 20
MEeXiCO . ... Lower 3 27

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

% More respondents indicated that China was the leading country with the largest average price difference than
Mexico or Turkey.
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Table 5-60
Ductile iron bearing housing castings: Price comparison by responding U.S. purchasers of domestic and
foreign castings in the U.S. market

Average
Price relative to Number of percent
Country U.S. castings responses difference
Rough castings:
Brazil ...... ... . Lower 1 34
China....... ... . i Lower 3 32
India ... ... .. Lower 1 20
Machined castings:
Brazil ............. .. About the same 1 @)
China....... ... .. . i Lower 7 30
EU-15 . ... Lower 1 20
EU-15 .. About the same 1 ®
India ... ... . . Lower 1 40
Japan . ... Higher 1 10
MeXiCO . . .o Lower 1 20
Taiwan . ... Lower 4 19

'Not applicable.

Source: Compiled from data submitted in response to purchaser questionnaires of the U.S. International Trade
Commission.

Producers’ response to import competition.—Responses to the Commission’s questionnaire showed
that leading actions taken by U.S. producers to deal with import competition included lowering prices or
suppressing price increases, implementing cost-reduction efforts, and improving product quality (table 5-61).
For example, one firm stated that it looked further into methods to obtain higher mold quality. Another firm
indicated that it did not increase prices during 2001-2003. Several producers stated that they took fewer or
no actions due in part to a lack of funds or because they had already shifted production toward more advanced
types of castings.

Table 5-61

Ductile iron bearing housing castings: Responding U.S. producers' responses to import competition

Nature of response Number of responses
Total number of establishmentsresponding . ............ . . i i 15

Took no or few actions because:

Had already shifted production to more advanced types of castings .. .....................
Had already shifted production to other lines of castings ............. ... ... ... . .......
Lacked capital funds to counter foreign competition . ........... .. ... .. ...
OtNer . .

NNEDN

Took the following actions:

Lowered prices or suppressed PriCe INCrEASES . . . ..ttt i ittt e e s 11
Reduced or dropped plansto expand capacity . .............. it 8
Cut back or eliminated producCtion . . ... ... ... e 8
Closed production liNeS . . . . ... e 3
Shifted to other cast products . . ... .. 4
Implemented cost-reduction efforts . .......... .. . . e 11
Improved product qUality . . . ... ..o 10
L1 T 1

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.
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Gray Iron Compressor Housing Castings89

Industry Profile

Industry  structure.—Based on
responses to the Commission’s producer
questionnaire, 37 companies reported
production of gray iron compressor housings.
The majority of respondents identified
themselves as job shops, with four identifying
their companies as captive foundries. Further,
responses indicate the expended type of the sand
casting method as the most often used
production method.

Collectively, the top five reporting
companies accounted for a large portion of U.S.
production. The majority of the respondents
are located in the midwestern and eastern
sections of the United States, primarily in
Indiana, Pennsylvania, and Wisconsin. This
provides access to manufacturing facilities of
several large corporations that use compressor
housings in their products on the East Coast.
For example, Whirlpool, one of the world’s
leading manufacturers of home appliances, has
all of its U.S. manufacturing facilities located in
the eastern part of the United States.*® A number
of corporations have either captive foundries or
subsidiaries dedicated to producing compressors
and compressor parts such as housings, which
ultimately are placed into their products.

Product Description and Uses

The primary function of a compressor is to aid the movement
and compression of fluid, gas or vapors between internal
portions of a machine. Compressor housings are generally
made out of gray iron, and are an integral part of a
compressor. The use of metals such as gray iron provide
benefits such as the dampening or controlling of vibration,
increasing the machinability of the casting, dimensional
stability and/or high strength to weight ratios. The size of a
compressor housing can vary, depending on the final product,
whether it is a supermarket refrigerator, a commercial air-
conditioning unit, or a pneumatic tool. Compressor housings
are found in various types of items, ranging from refrigeration
products and air conditioners to turbochargers used in
vehicles.

While the purpose of the compressor varies depending on the
product, the compressor housing’s purpose remains the
same, to house and aid the function of the compressor. In
refrigerators and air conditioners, the compressor works by
moving liquid refrigerant around in a pipe. In the air
conditioner of an automobile, the compressor housing is
assembled with seals that assist in controlling leakage of the
refrigerant from the compressor. In the case of
turbochargers, the function of the compressor housing is to
convert the speed-energy of air coming from a compressor
turbine into pressure-energy that can be used by the engine.
The compressor housing “contains the impeller wheel used to
compress the flow of air into the manifold.” The size of the
housing determines the volume of air that can flow through.

Demand characteristics.—The primary downstream market for compressor housings is the
refrigeration, air conditioning, and heating industry (table 5-62).°* Responses to the Commission’s

8 Aluminum is another type of metal often used to cast compressor housings. The description and uses for this
section were largely gathered from the following sources: “Gray Iron Casting FAQs,”Atlas Foundry Company,
found at http://www.atlasfdry.com/grayironfags.htm, retrieved Dec. 17, 2004; “AC Compressor Function,”
Autoswalks, found at http://www.autoswalk.com/accomfun.html, retrieved Aug. 13, 2004; “Mobile Air Conditioning
System Technology Assessment,” California Air Resources Board, Apr. 2004, found at
http://www.arb.ca.gov/cc/042004workshop/appendix-c-1.pdf, retrieved Aug. 13, 2004; “What is a Turbo charger?,”
TurboNation, found at http://www.turbonation.com/turbo.htm, retrieved Aug. 13, 2004; “Powerstroke Turbine,” Free
Auto Advice, found at http://www.freeautoadvice.com/diesel/psdturbo.html, retrieved Dec. 15, 2004; and “Wide
World of Turbo,” Super Street, found at http://www.superstreetonline.com/techarticles/36542/index.html, retrieved

Sept. 16, 2004.
% “Facility Finder,” Whirlpool, found at

http://www.whirlpoolcorp.com/about/facilityfinder/region_detail.asp?region=na, retrieved Jan. 19, 2005.
°! From 2002-2003, consumer disposable income drove demand for the household goods that contain most gray
iron compressor housings. Standard and Poors indicates that “lower mortgage rates supported housing demand and

left consumers with cash to spend on furnishing or decorating their homes. In addition, lower interest rates made the
(continued...)
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questionnaire indicate that the vast majority of rough castings are sold directly to the OEM (table 5-63).
According to the Association of Home Appliance Manufacturers, U.S. shipments of refrigerators increased
2.8 percent from 2002 to 2003 and room air conditioners increased 33.5 percent during the same time period.*?
Despite increasing demand for downstream products that incorporate compressor housings, U.S. production
of compressor housings declined each year between 1999 and 2003. This can be attributed at least in part to
the decline of U.S. production of air conditioners and other products that incorporate compressor housings.*

Table 5-62
Gray iron compressor housing castings: End market for responding U.S. producers' shipments, 2003
(Percent)
Share of 2003 ship-
ments of castings
End market by quantity
Motor vehicles:

THUCKS .« ettt e 2
Refrigeration, air conditioning, and heating equipment .. .......... ... .. .. . . i 91
Industrial machinery . . ... ... 1
PUmMPpPS and COMPIESSOrS . . . .ottt ittt e e e e e e e e e e e e 6
Other/unknown . . .. .. . 1

TOtal o 100

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Producer Trends*

Production and inventories.—Despite steady increases in sales by many major end-use markets for
compressor housings during the period, U.S. production of gray iron compressor housings decreased by
approximately 26 percent to 116,051 short tons in 2003 (table 5-64). This can be partially attributed to the
increasing trend of end-use manufacturers moving production overseas. For example, between 2001 to 2004,
many large corporations such as Matsushita, GE, Whirlpool, and Electrolux closed U.S. production facilities
for products that consume compressor housings.

° (...continued)
financing of consumer durables purchases more affordable.” Standard and Poor’s Industry Surveys, “Household
Durables,” May 6, 2004, found at http://www.netadvantage.standardandpoors.com/, retrieved Oct. 13, 2004.

%2 Standard and Poor’s Industry Surveys, “Household Durables,” May 6, 2004., found at
http://www.netadvantage.standardandpoors.com/, retrieved Oct. 13, 2004. The figures from the table are from the
Association of Home Appliance Manufacturers, found at http://www.aham.org. Please note that this number includes
all shipments to the U.S. market, imported or domestically produced, and excludes export shipments.

% Based on responses to the Commission’s questionnaire, the refrigeration industry is the largest end market for
gray iron compressor housings. A number of major downstream product manufacturers such as Electrolux and
Matsushita have closed U.S. production in the past years.

% Certain data have been withheld to avoid disclosure of business confidential information. These data include
U.S. imports, U.S. exports, internal consumption, and commercial domestic and export sales.
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Table 5-63
Gray iron compressor housing castings: Responding U.S. producers' shipments, by channel of distribution, 2003

(Percent)

Share of 2003 ship-
ments of castings
Channel of distribution by quantity

Rough castings:
IN-hoUSE MAChINING . ...ttt e e e e e e @)
Machining SUDCONEIACIOr . . . . . ... e e 10
Machine shop/other fabricators ... ... ... . . . 6
Original equipment manufacturers . . ... ... e 84
TOtal . 100

!Less than 0.5 percent.
Note.—Figures may not add to totals because of rounding.

gource: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Table 5-64
Gray iron compressor housing castings: Responding U.S. producers' production and inventories for their
rough casting operations, 1999-2003

Item 1999 2000 2001 2002 2003
Production (shorttons) .................... 156,860 153,196 144,454 116,178 116,051
Inventory:
Total (ShOrttONS) . . .+ v v e e %) O O O ®)
Share of production (percent) ............. ® ® ® ® O

! Data withheld to avoid disclosure of confidential business information.

Note.—Figures may not add to totals because of rounding. Inventory share of production based on establishments
that were able to provide both inventory and production amounts.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

A number of multinational manufacturers of compressors or end products using compressors either
closed down production in the United States, decreased production, or are planning to reduce production. At
least one industry official attributes this to severe competition in the end market for compressors, which in
turn has affected component producers.® In 2001, Matsushita Electric Industrial Company closed its air
conditioner compressor factory in North Carolina, citing declining production in the United States by U.S.
home air conditioner manufacturers.®® Additionally, Matsushita closed its refrigerator compressor company
in the United States in 2002, citing “intensified price competition in the U.S. refrigerator compressor
market.”®” Further, Matsushita indicated that it restructured its refrigerator compressor production operations
in light of its global operations, and shifted production from the United States to many facilities in Asia.*®
Others, such as Whirlpool and Electrolux, expanded operations in Mexico by relocating some or all of their

% U.S. industry official, telephone interview with USITC staff, Feb. 11, 2005.

% “Matsushita Discontinues Operations At Its U.S. Air Conditioner Compressor Factory,” Panasonic Press
Releases, Jan. 13, 2001, found at http://ir-site.panasonic.com/relevant/en010113-1/en010113-1.html, retrieved Jan.
18, 2005.

%7 “Matsushita Closes Refrigerator Compressor Company in the U.S.,” Panasonic Press Releases, Jan. 30, 2002,
found at http://ir-site.panasonic.com/relevant/en020130-2/en020130-2-1.pdf, retrieved Jan. 18, 2005.

% Ibid.
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production of appliances.® Electrolux, a Swedish appliance maker, plans to discontinue production of
refrigerators at its Michigan facility in 2005.'®° GE announced job cuts in 2004 at its U.S. refrigerator plant
in Indiana, citing competitiveness issues.'™ Additionally, one U.S. producer indicated that foreign
competitors of the compressor end markets are gaining market share, impacting the volume of compressors
produced in the United States.'® According to an industry trade publication, China supplies “two-thirds of
the world’s air-conditioners and 47 percent of its compressors.™%

Employment—Employment reported by producers of gray iron compressor housing castings showed
al17-percent decrease in the average number of employees between 1999 and 2003, with wages paid declining
around 13 percent (table 5-65). The average number of employees fell each year between 1999 and 2002, and
then increased slightly in 2003. A few establishments that reported increases in production from 2002-2003
hired additional workers that year. Generally, productivity levels fluctuated during the period, mostly due
to overall decreasing production levels, but were 9 percent lower in 2003 than in 1999.

The increase from 2002-2003 in the number of employees was reflected in an increase in the number
of hours worked and wages paid to employees during the year. Average hourly wages reported rose from
$13.65 per hour in 1999 to $14.64 per hour in 2003. These wage levels were lower than those reported for
the overall U.S. gray iron foundry industry, which ranged from $16.42 per hour in 1999 to $18.08 per hour
in 2003.1*

Producers’ shipments and exports.—During 1999-2003, U.S. producers’ reported total shipments
of compressor housings, as measured in quantity, decreased each year and were 26 percent lower in 2003 than
in 1999 (table 5-66). Meanwhile, U.S. exports fluctuated from 1999 to 2003, with a total overall

Table 5-65
Gray iron compressor housing castings: Responding U.S. producers' employees and related information for
their rough casting operations, 1999-2003

Item 1999 2000 2001 2002 2003
Average number of employees .. ............ 1,956 1,923 1,834 1,575 1,623
Production and related workers:
Number ........ .. 1,376 1,348 1,272 1,044 1,089
Hours worked (1,000 hours) .............. 2,915 2,875 2,522 2,142 2,363
Wages paid (1,000 dollars) ............... 39,796 40,898 37,440 32,581 34,600
Average hourly wages (dollars per hour) . . . .. 13.65 14.23 14.85 15.21 14.64
Productivity (short tons per 1,000 hours) . . . . . 54 53 57 54 49

Note.—Figures may not add to totals because of rounding. Average hourly wages based on establishments that were
able to provide both hours worked and wages paid. Productivity based on establishments that were able to provide
both production quantity and hours worked.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

% Jack Lyne, “Whirlpool Eyeing Mexico after $100M Investment in U.S. Manufacturing,” Conway Data Inc.,
Dec. 1, 2003, found at http://www.conway.com/ssinsider/pwatch/pw-031201.htm, retrieved Jan. 18, 2005.

100 “EJectrolux Closing U.S. Refrigerator Factory,” Appliance Magazine, found at
http://www.appliancemagazine.com/news.php?article=5813&zone=0&first=1, retrieved Jan. 18, 2005.

101 “GE Announces Job Cuts at U.S. Refrigerator Plant,” Appliance Magazine, found at
http://www.appliancemagazine.com/latin/news.php?article=7202&zone=32&first=1, retrieved Jan. 18, 2005.

102 y.S. industry official, telephone interview with USITC staff, Feb. 11, 2005.

103 «“Syppliers stifle air-conditioner firms Industry turns to India as compressor producers fall behind,” Global
Manufacture.net, Nov. 2, 2004, found at
http://www.globalmanufacture.net/home/communities/production/compresor.cfm, retrieved Jan. 17, 2005.

104 See table 5-10, Gray and ductile iron castings: Responding U.S. producers’ employees and related information
for their rough castings operations, 1999-2003, p. 5-12.
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Table 5-66
Gray iron compressor housing castings: Responding U.S. producers' domestic shipments and exports for
their rough casting operations, 1999-2003

Item 1999 2000 2001 2002 2003
Quantity (short tons)

Domestic shipments:

Commercial . ...........ciinnnnn. 154,152 150,818 135,881 117,289 113,375
Internal consumption and transfers . ........ @) @) @) @) @)
EXPOMS .. vttt @) @) @) @) @)
Total ... 154,705 151,786 137,001 118,192 113,852

Value (1,000 dollars)

Domestic shipments:

Commercial .............. ... . 150,494 151,054 135,875 117,978 116,847
Internal consumption and transfers . ........ ® ® ® ® ®
EXPOMS ..ottt @) @) @) @) @)
Total ... 151,048 152,188 137,244 119,004 117,416

! Data withheld to avoid disclosure of confidential business information.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

decrease of 8 percent by volume in the 5-year period. However, U.S. exports were small relative to production
throughout the period. Responses to the Commission’s questionnaire also show that exports of gray iron
compressor housings account for a small share of shipments, with the majority of shipments destined for the
U.S. commercial market.

Financial condition.!®—U.S. producers of rough compressor housing castings reported steady
declines in net sales quantities, net sales values, and operating income during 1999-2003. Total net sales
guantities decreased each year during the period and were 26 percent lower in 2003 than in 1999. Total net
sales values declined in all but one year, and fell by 22 percent between 1999 and 2003 (table 5-67).
Operating income reported by responding firms has decreased each year since 2000, from $9.1 million in
1999 and $9.7 million in 2000 to $152,000 in 2003. The number of establishments reporting operating losses
rose throughout the period. The declining profitability and sales of the industry during the period is reflected
by a 98 percent decline in operating income. At the end of the reporting period almost one-half of the
companies had operating losses.

Investment.—Questionnaire responses for this product category showed a decline in investment in
machinery and equipment in each year of the period, for a decline of 79 percent between 1999 and 2003.
Respondents reported little or no research and development expenditures (table 5-68).

105 No responding producers to the Commission’s producer questionnaire reported machining operations for this
product group.
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Table 5-67

Gray iron compressor housing castings: Responding U.S. producers' financial results for their rough casting

operations, fiscal years 1999-2003

Item 1999 2000 2001 2002 2003
Quantity (short tons)
Rough castings:
Net sales:
Commercial domestic and export sales . . .. @) @) @) @) @)
Internal consumption for production of
machined castings .................. 0 0 0 0 0
Other internal consumption or transfers
torelated firms ..................... @) @) @) @) @)
Total net sales quantities ............. 154,240 151,225 136,875 118,408 113,405
Value (1,000 dollars)
Net sales:
Commercial domestic and export sales . . .. @) @) @) @) @)
Internal consumption for production of
machined castings .. ................ 0 0 0 0 0
Other internal consumption or transfers
torelated firms ..................... @) @) @) @) @)
Total netsalesvalues . ............... 150,746 151,590 137,348 119,167 117,636
Operating income . ................... 9,101 9,699 3,798 419 152
Ratio to net sales (percent)
Operating income . ...........c..ouun.n.. 6 6 3 A @)
Number of establishments reporting:
Operatinglosses . ............ ... ... 5 5 9 12 12
Financialresultsdata ................... 25 26 26 26 25

! Data withheld to avoid disclosure of confidential business information.
2 Less than 0.5 percent.

Note.—Figures may not add to totals because of rounding. The figures above reflect only those establishments that

were able to provide quantity, value, and operating income data.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade

Commission.

Table 5-68

Gray iron compressor housing castings: Responding U.S. producers' capital and R&D expenditures for their

rough casting operations, fiscal years 1999-2003
(1,000 dollars)

Item 1999 2000 2001 2002 2003
Machinery, equipment, and fixtures .......... 5,479 4,124 3,421 2,597 1,132
Research and development expenditures . . . . .. 0 0 0 @) 0

! Data withheld to avoid disclosure of confidential business information.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade

Commission.
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Purchaser Trends®

U.S. purchasers indicated that Taiwan was the leading source of imports of rough gray iron
compressor castings whereas China was identified as the leading source of machined compressor housing
purchases throughout 1999-2003. Taiwan is home to large consumers of compressor housings, with
manufacturers such as TCL-Rechi Refrigeration Equipment Company. TCL-Rechi is also Taiwan’s largest
manufacturer of refrigeration compressors, and along with its parent company TCL, is one of China’s top-five
manufacturers of air conditioners. TCL-Rechi plans on adding a compressor production line in Taiwan which
would increase annual output of compressors in 2005, thus becoming one of the world’s top-three
manufacturers of the product with around 10 million units.*’

In response to the Commission’s questionnaire, U.S. purchasers indicated that they purchased
machined compressor housings from both U.S. producers and foreign producers. U.S. purchasers opted to
import significant quantities of machined castings, whereas a majority of rough castings purchases were
produced domestically. Overall, U.S. purchasers responding to the Commission’s questionnaire decreased
total purchases of rough castings by almost 26 percent and increased purchases of machined castings by 492
percent during 1999-2003 (table 5-69).

U.S.-produced rough compressor housing castings accounted for the majority of such purchases, with
foreign-produced castings gaining ground, particularly after 2000. In regards to machined castings, foreign-
produced castings continually increased from 1999-2003, eventually accounting for a large share of total
machined castings purchases.

Table 5-69
Gray iron compressor housing castings: Purchases of domestic and foreign castings by responding U.S.
purchasers, 1999-2003

(1,000 dollars)

Year Total
Rough castings:
1900 74,817
2000 . 64,954
200L e 57,934
2002 L 58,615
2008 L 55,539
Machined castings:
1000 2,465
2000 6,273
200 7,778
2002 L 9,541
2008 L 14,592

Note.—Domestic and foreign purchases not shown separately to prevent disclosure of confidential business
information.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

106 Certain data have been withheld to avoid disclosure of business confidential information. These data include
purchases of rough castings and machined castings of U.S. and foreign producers by U.S. purchasers.

107 « TCL-Rechi fully loaded with orders for compressors to be filled in 2005,” Manufacturing.net, Dec. 24, 2004,
found at
http://www.manufacturing.net/article/NEa1222460.4iw.html?vertical=News&verticalid=486 &industry=Top+Storie
s&industryid=1922, retrieved Jan. 18, 2005.
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Over the past few years, an increasing number of manufacturers have increased production of
compressors and components overseas, then shipped fully assembled components back into the United
States.’®® U.S. imports of downstream products increased by 120 percent from 1999-2004 (table 5-70), as
imports from Japan, Mexico, China, and Canada increased significantly. The greatest increase in imports
were compressors for refrigerating equipment, various types of air compressors, and parts.

Table 5-70
Gray iron compressor housings: U.S. imports for consumption of downstream products, by leading
suppliers, 1999-2004

(1,000 dollars)

Country 1999 2000 2001 2002 2003 2004
Japan .................. .. 241,262 325,160 316,206 546,327 658,545 708,349
Mexico ................... 226,414 267,806 271,233 433,697 502,395 607,089
Brazil ..................... 217,435 220,265 211,203 291,157 286,195 298,679
China .................... 48,135 64,022 59,722 97,860 143,561 221,841
Canada ................... 16,506 35,724 52,770 145,528 123,059 172,651
Germany .................. 85,286 86,025 79,155 91,884 102,133 133,127
United Kingdom ............ 67,648 40,792 33,057 69,533 92,238 105,892
Korea .................... 131,279 141,046 130,313 99,510 108,479 85,963
Belgium . .................. 67,481 94,856 76,068 60,067 63,271 71,841
Singapore . ................ 15,848 24,214 18,603 68,001 53,477 65,855
Allother .................. 215,397 236,380 262,484 330,158 357,818 466,248

Total .................... 1,332,691 1,536,290 1,510,814 2,233,722 2,491,171 2,937,535

Note.—Downstream products include compressors (HTS classifications 8414.30.40, 8414.30.80, 8414.40.00,
8414.80.05, 8414.80.15, 8414.80.16, and 8414.80.20). Figures may not add to totals because of rounding.

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

Competitive Assessment of Price- and Product-related Factors

Price and non-price factors.—Responding U.S. producers indicated that China, Brazil, and India
provided lower prices for rough and machined castings of compressor housings. On average, U.S. producers
reported that rough castings from China were priced 35 percent lower than similar castings from U.S. sources,
those from Brazil were priced 26 percent lower, and those from India were priced 25 percent lower (table 5-
71).

U.S. purchasers reported similar price differences between U.S. and foreign machined castings. U.S.
purchasers indicated that machined castings from China were priced 38 percent lower than similar castings
from U.S. sources, those from India were priced 31 percent lower, and those from Taiwan were priced 25
percent lower (table 5-72). One respondent indicated that the average price difference for a comparable
product from Korea was approximately 40 percent, while another respondent stated that castings from Eastern
Europe were priced 40 percent lower than a similar casting from U.S. sources.

108 U.S. industry official, telephone interview with USITC staff, Feb. 11, 2005.
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Table 5-71
Gray iron compressor housing castings: Price comparison by responding U.S. producers of domestic and
foreign castings in the U.S. market

Average
Price relative to Number of percent
Country U.S. castings responses difference
Rough castings:
Brazil ...... ... . Lower 8 26
China.........ci i Lower 14 35
India ................ ... ... ... ... ... Lower 6 25
Korea ......... ... .. . .. .. . i Lower 1 25
MeXiCO . . .ot Lower 4 13
South America. . ........ciiiiinnnnn. Lower 1 35
Taiwan . ... Lower 1 32
Machined castings:
Brazil ....... ... .. . Lower 5 29
China...... ... Lower 11 35
France . ... ... ... . .. Lower 1 30
Germany . ........ e Lower 1 20
India ................. ... ... .. ... ... Lower 5 32
Korea ......... ... . . .. . . i Lower 2 23
MeXiCo .. ..o Lower 4 19
SINGapore . .........i i About the same 2 ®
Taiwan . ........... About the same 1 @)
"Not applicable.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Table 5-72
Gray iron compressor housing castings: Price comparison by responding U.S. purchasers of domestic and
foreign castings in the U.S. market

Average
Price relative to Number of percent
Country U.S. castings responses difference
Rough castings:
Brazil ......... ... . . Lower 1 25
China........ ... i Lower 1 20
China....... ... . . i Higher 1 10
EU-15 ... . Higher 1 5
MeXiCo . ... oo Lower 3 20
Machined castings:
Brazil ......... ... . . Lower 1 20
China........ ... i Lower 6 38
Eastern Europe! ....................... Lower 1 40
India ... ... .. Lower 4 31
Korea ........ . i Lower 1 40
MeXiCO . . .o Lower 1 25
Taiwan . ... Lower 2 25

1 Includes Albania, Bosnia-Herzngovina, Bulgaria, Croatia, Czech Republic, Hungary, Macedonia, Poland,
Romania, Slovakia, Slovenia, and Yugoslavia (gSerbla and Montenegro).

Source: Compiled from data submitted in response to purchaser questionnaires of the U.S. International Trade
Commission.
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However, U.S. purchasers’ responses regarding price comparisons of U.S.- and foreign-produced
rough compressor housing castings were somewhat different than producers’ responses. U.S. purchasers
reported that rough castings from Mexico were priced approximately 20 percent lower than those from
comparable U.S. sources. Respondents differed regarding China’s pricing. One purchaser indicated that
Brazil’s prices for rough castings are 25 percent lower than those of U.S. producers, which is similar to
estimates provided by U.S. producers.

U.S. purchasers that provided responses to the Commission’s questionnaire cited China, India, France,
Taiwan, and Mexico as sources from which they increased foreign purchases. With the exception of U.S.
delivered price, most U.S. purchasers indicated that improvements in all competitive factors influenced their
decisions to increase purchases from these foreign countries.

Producers’ response to import competition.—A majority of firms reported that they responded to
import competition by reducing prices or suppressing price increases of their castings (table 5-73). Firms did
this in several ways. One firm stated that it paid for the tooling costs while another firm said that it absorbed
the price increases. Other establishments said they shifted production to more types of castings. Many firms
said that they improved product quality, or implemented cost-reduction efforts. Others changed their product
mix or reduced or eliminated production entirely. The industry’s decline in sales and production is reflected
in a high number of firms that said they took little or no action to respond to import competition because of
insufficient capital.

Table 5-73

Gray iron compressor housing castings: Responding U.S. producers' responses to import competition
Nature of response Number of responses
Total number of establishments responding .. ......... . .. 30

Took no or few actions because:

Had already shifted production to more advanced types of castings . .. .................... 2
Had already shifted production to other lines of castings ............. ... ... ... . ....... 3
Lacked capital funds to counter foreign competition . ............ ... 7
Ol 2
Took the following actions:
Lowered prices or suppressed PriCe INCrEASES . . .. vttt i ittt et e e e e 22
Reduced or dropped plans to expand capacity . ... .......... i 8
Cut back or eliminated production . . ... ... ... e 17
Closed production lINES . . . . . .o 8
Shifted to other cast products . . ... 17
Implemented cost-reduction efforts . . .. ... ... 21
Improved product quUality . . . ... ... 15
Imported product iNStead . . . . . . ... e 1
Opened a plantin aforeign country . ... ... i 1
Other . . 3

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.
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Gray Iron Pump Castings

Industry Profile

Industry structure.—A total of 33 firms
responded indicating that they produced gray iron
pump castings. Most foundries producing castings
for the pump industry are presently located in the
Midwest United States, where most foundries were
located originally to take advantage of proximity to
raw materials such as lake sands and proximity to
industrial customers.’®® Newer foundries have been
established in regions of the country that offer
inexpensive access to supplies of electrical energy
and in states that offer savings in the form of tax
incentives.™  According to industry contacts,
foundries producing pump castings for industrial
uses tend to specialize in a narrow range of products
serving a limited number of end-users because such
foundries are limited in the type of castings they
produce by the type of molding equipment that the
foundry possesses.** Other foundries that produce
for the residential sump pump market tend to
produce multiple cast components that make up the
pump because it is more economical for the
customer to have all pump items produced, and
possibly assembled, in the same location rather than
dispersed among multiple locations and assembled
in a single location.'*?

Product Description and Uses

A pump is a device used to raise or transfer fluids,
typically at a constant flowrate or at constant pressure.
The two main categories of pumps are positive
displacement pumps and dynamic pumps. A positive
displacement pump has an expanding cavity, or area, on
the suction side and a decreasing cavity on the discharge
side. Liquid flows into the pump as the cavity on the
suction side expands and the liquid flows from the pump
on the discharge side as the cavity decreases. A positive
displacement pump will produce the same flow at a given
speed, regardless of discharge pressure. A dynamic
pump operates by developing a high liquid velocity and
converting the velocity to pressure in a diffusing flow
passage. The most popular type of dynamic pump is a
centrifugal pump which consists of an impeller and an
intake at its center. When the impeller rotates, liquid is
discharged by centrifugal force into a casing surrounding
the impeller. A dynamic pump will produce varying
flowrates at a given speed. The centrifugal pump
accounts for at least 80 percent of the world’'s pump
production because its is more suitable than positive-
displacement pumps for handling large capacities of
liquid. Principal pump components using gray iron
castings may include the pump casing, cover, impeller,
bearing housing, seal plate, flanges, and volute castings.

Demand characteristics.—-U.S. demand for gray iron castings for use in pumps is dependent on
demand for pumps by both the industrial and residential U.S. markets. Demand for pump castings for the
industrial market is highly dependent on the construction, agricultural mining, petrochemical, and municipal
markets. Another important demand factor for pumps are natural disasters such as hurricanes and floods
which create a demand for pumps to evacuate standing water. The substitution of alternative materials, such
as plastics and ceramics, is more common in the market for residential pump casting components, where price
competitive factors are more likely to dictate the use of materials used in the pump.**®

The leading outlet for rough gray iron castings in 2003 was OEMs who machined 62 percent of these
rough castings shipped by U.S. foundries (table 5-74). Nearly 27 percent of the subject rough castings
shipped were machined by other machine shops or subcontractors whereas 10 percent were machined in-house
in 2003. Nearly 94 percent of machined gray iron pump castings were sold directly to OEMs in 2003.
Foundries producing gray iron castings for the pump market are increasingly being asked by customers to

19 y.S. industry officials, telephone interviews with USITC staff, Jan. 27-Feb. 8, 2005.
19 | pid.,
11 | bid.
12 | bid.
%3 | bid.
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Table 5-74
Gray iron pump castings: Responding U.S. producers' shipments, by channel of distribution, 2003

(Percent)
Share of 2003 ship-
ments of castings
Channel of distribution by quantity
Rough castings:

In-house machining . . ... ... e 10
Machining SUDCONIractor . . . ... ... e 5
Machine shop/other fabricators . . . ... ... .. e 22
DSt ULOrS . . . 1
Original equipment manufacturers . .......... .t e e 62
BN 1
TOtal o 100

Machined castings:
DSt ULOrS . . . 6
Original equipment manufaCturers . ... ... ... .. e 94
TOtal . 100

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

machine the rough castings they produce and even to do some final assembly of the final product. Customers
increasingly find it more economical to have the casting, machining, and some assembly done at a single
location rather than being dispersed among multiple locations.

The major end-use market for gray iron pump castings in 2003 was manufacturers of pumps and
compressors, which accounted for 54 percent of all such shipments by these foundries, followed by
manufacturers of construction machinery and equipment (14 percent) and manufacturers of farm and garden
machinery and equipment (9 percent) (table 5-75). A number of respondents have indicated efforts to broaden
their product mix by selling to a wider range of end-users to avoid dependance on a single end-use industry.

Within the broad market for pump castings, it appears that two separate markets have emerged.
Commodity-type castings are simpler in design, are less highly engineered, tend to be more labor-intensive
to produce, and are less subject to delivery schedules that place a premium on timely delivery of the product.
As a result, commodity-type castings tend to be more vulnerable to imports from low-wage countries with
abundant supplies of less-expensive labor and sufficient engineering skills to produce simple castings. For
such castings, price is the principal competitive factor. According to industry responses, an estimated 90
percent of gray iron pump castings tend to be commodity-type castings.'*

14 U.S. industry official, telephone interview with USITC staff, Feb. 8, 2005.
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Table 5-75
Gray iron pump castings: End market for responding U.S. producers' shipments, 2003
(Percent)

Share of 2003 ship-
ments of castings
End market by quantity

Motor vehicles:

Automobiles (including light duty trucks, SUVs, vans, etc.) .............. .. ... 5
TTUCKS . oot e 2
Farm and garden machinery and equipment . .. ... ... ... 9
Mining and oil/gas field machinery and equipment . .. ........ .. ... . . 4
Construction machinery and equUIPMEeNt . . ... ..ot 14
Refrigeration, air conditioning, and heating equipment . .. ....... ... ... . ... . . i . 1
PIUMDING . . oo 3
Industrial machinery . . ... ... 3
Valve and pipe fitings . . . . ..o 2
PUmMPSs @nd COMPIESSOIS . . .ottt ottt et e e et e et e et e e e e 54
Other/unkKnOWN . . . .. _ 4
TOtal .. 100

Note.—Figures may not add to totals because of rounding.

gource: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

More specialized pump castings tend to be sourced domestically because these castings require a
higher value-added technical and engineering component.'*® Specialized castings contain more intricate cores,
are more detailed in their shape and size, are produced to closer tolerances, and require tighter material
specifications. In specialized applications, liability considerations alone often preclude the use of cheaper
castings."*® In addition, many specialized castings are made using proprietary designs supplied by the
customer. Many of these customers are reluctant to share these designs with foreign foundries who may, in
turn, sell the design to a third party.*” Specialized castings often serve markets operating with tighter delivery
schedules, and imported castings, according to purchasers, generally have more difficulty reaching customers
on time.**® The greater need for product feedback between the customer and the foundry while the part is
being cast also limits the amount of imported specialized castings in the U.S. market.*® Larger pump castings
are typically not sourced from overseas because of their complex design and because it is often not cost-
efficient to ship these items over long distances.

Producer Trends

Production and inventories.—U.S. production of rough gray iron pump castings by responding
foundries declined 11 percent during 1999-2003 (table 5-76) because of a combination of factors. The pump
industry was affected by the worldwide economic downturn and subsequent declining demand by a number
of the major end-users of pumps beginning in 2001. Sectors of the U.S. market for pumps particularly
affected were the construction, chemical, machine tool, and machinery markets. A number of questionnaire

115 Specialized castings include larger castings for use in municipal applications and certain high-pressure
castings for the petrochemical industry.

18 U.S. industry official, telephone interview with USITC staff, Feb. 8, 2005.

17 U.S. industry officials, telephone interviews with USITC staff, Feb. 15, 2005.

118 U.S. industry officials, telephone interviews with USITC staff, Feb. 8, 2005.

19°U.S. industry officials, telephone interviews with USITC staff, Feb. 15, 2005.
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Table 5-76
Gray iron pump castings: Responding U.S. producers' production and inventories for their rough casting
operations, 1999-2003

Item 1999 2000 2001 2002 2003
Production (shorttons) .................... 65,816 76,717 64,058 60,062 58,751
Inventory:
Total (shorttons) ....................... 1,617 1,753 1,532 1,601 1,823
Share of production (percent) ............. 2 2 2 3 3

Note.—Figures may not add to totals because of rounding. Inventory share of production based on establishments
that were able to provide both inventory and production amounts.

gource: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

respondents have indicated that the decline in demand by end-users bottomed out in 2003 and that producers
have begun to experience rising demand and production since then.'?

Other factors reported as adversely affecting production during 2001-2003 include the role of both
imported castings and imported pumps. A number of pump castings formerly sourced from U.S. companies
are now being replaced by less-expensive “commodity” castings from foreign sources.*** Production of pump
castings has also been adversely affected by U.S. pump customers’ movement of their production facilities
from U.S. to foreign locations, and the subsequent replacement of their U.S. casting suppliers with foreign
suppliers.*? These foreign produced pumps are then either sold to foreign customers or are exported to the
U.S. market. U.S. production appears to have also been negatively affected by imports of less-expensive
foreign pumps. A number of questionnaire respondents have alleged that the price of certain assembled
foreign pumps sold in the U.S. market is less than the cost of the pump castings produced in the United
States.'?® Inaddition, producers of gray iron castings for use in many consumer-oriented pumps cite increased
substitution of plastic components for gray cast iron components as a reason for their decreased production.

Employment.—The average number of production and related workers for responding rough gray
iron pump castings foundries declined 24 percent during 1999-2003 (table 5-77), reflecting declining
production of castings beginning in 2001 and efforts to increase productivity of foundry operations. Total
number of hours worked declined 23 percent and total wages paid declined 13 percent. Average hourly wages
for the industry rose to $13.92/hour in 2003 from $12.38/hour in 1999. Productivity in the industry rose from
27 short tons per 1,000 hours in 1999 to 30 short tons per 1,000 hours in 2003. Productivity increased as
foundries sought to increase the automation of their facilities, particularly in material handling and finishing
operations where the labor content is high, through the use of robotic technology. In addition, questionnaire
respondents have indicated that productivity has been improved through product redesign to permit reduced
labor content of certain castings.'?

120 .S, industry officials, telephone interviews with USITC staff, Jan. 27-Feb. 8, 2005.

121 U.S. industry officials, telephone interviews with USITC staff, Jan. 27-Feb. 8, 2005.

122 According to producer questionnaire respondents, between 1999-2003 four U.S. customers moved pump
production facilities from the United States to China and India, representing a loss in sales of domestically-produced
castings to these pump producers.

122 U.S. industry officials, telephone interviews with USITC staff, Jan. 27-Feb. 8, 2005.

124 Ibid.

5-68



Table 5-77
Gray iron pump castings: Responding U.S. producers' employees and related information for their rough
casting operations, 1999-2003

Item 1999 2000 2001 2002 2003
Average number of employees .. ............ 1,945 1,962 1,807 1,661 1,556
Production and related workers:
Number ........ ... . 1,396 1,409 1,284 1,154 1,067
Hours worked (1,000 hours) .............. 2,531 2,702 2,262 2,079 1,953
Wages paid (1,000 dollars) ............... 31,329 34,682 29,368 28,180 27,183
Average hourly wages (dollars per hour) . . . .. 12.38 12.84 12.98 13.55 13.92
Productivity (short tons per 1,000 hours) . . . . . 27 28 28 29 30

Note.—Figures may not add to totals because of rounding. Average hourly wages based on establishments that were
able to provide both hours worked and wages paid. Productivity based on establishments that were able to provide
both production quantity and hours worked.

gource: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Producers’ shipments and exports.—Total U.S. producers’ commercial shipments (by quantity) by
responding foundries producing rough gray iron pump castings declined 12 percent during 1999-2003 (table
5-78) because of declining demand for both cast iron pumps and pump castings beginning in 2001 and
increased substitution of imported pumps and pump castings for domestically produced products. U.S.
exports of the subject rough castings were small (3 percent or less of total U.S. shipments) throughout the
period.

Table 5-78
Gray iron pump castings: Responding U.S. producers' domestic shipments and exports for their rough casting
operations, 1999-2003

Iltem 1999 2000 2001 2002 2003
Quantity (short tons)

Domestic shipments:

Commercial . .........cciiiinnnn. 61,767 71,107 59,609 56,314 54,424
Internal consumption and transfers ......... 4,005 4,031 3,480 2,700 ®
EXPOrtS . ..o 960 1,471 1,254 1,015 @)
Total .. 66,732 76,609 64,343 60,029 58,507

Value (1,000 dollars)

Domestic shipments:

Commercial .......... ... 86,991 95,826 79,294 72,300 72,633
Internal consumption and transfers . ........ 6,868 10,794 8,751 @) @)
EXPOMS .« v oveee e e e 1,330 2,149 1,936 0 O
Total ... 95,189 108,769 89,981 82,381 83,409

! Data withheld to avoid disclosure of confidential business information.

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Some responding foundries indicate that U.S. production dedicated for the export market during
1999-2003 was adversely affected by the weakness in Asian agricultural and construction markets during this
period. These Asian markets suffered lingering effects of the Asian currency crises of 1997 which negatively
affected the ability of these nations to import pumps from the United States.
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Financial condition.—The financial results of responding gray iron pump castings foundries
deteriorated during 1999-2003 as net sales quantities and value and operating income for all gray iron castings
declined during 1999-2003 (table 5-79). At the same time, operating income as a percentage of net sales also
declined for rough and machined castings during this period, reflecting higher expenses beginning in 2001
because of rising raw material costs. Operating income for responding foundries declined 65 percent during
this period with operating income as a percent of sales declining to 2 percent in 2003. By 2003, 18 of the 29
producers reporting data had operating losses. Both sales and operating income have been negatively
affected by a decline in shipments to traditional end-users beginning in 2001 and by a rise in prices paid for
certain key raw materials, principally pig iron, steel scrap, and coke.'® According to one industry officials,
raw material costs increased by an average of nearly 10-15 percent between 2001-2003, and foundries found
it difficult to pass these cost increases on to customers because of price competition in end-use markets.'?
Operating income for producers of machined gray iron castings, which represent a small share of responding
producers’ total castings shipments, returned to profitability in 2003 after three consecutive years of losses.

Investment.—Capital expenditures on machinery, equipment, and fixtures by responding gray iron
pump castings producers declined 71 percent during 1999-2003 (table 5-80) with declines beginning in 2001
due principally to declining sales and profits. As industry sales declined, profits and cash generation
declined, and capital projects were postponed.’*” Other factors affecting changes in capital expenditures
include limited access to capital, anticipated demand by customers for castings, and normal replacement of
capital equipment because of wear and tear.’”® Research and development expenditures by the reporting
foundries during this period were nil or negligible and showed no discernible trend. According to one
industry official, research and development expenses tend to be low because many of these markets are
mature, the technology is often well-established, and there is less product innovation relative to other
industries.'?® Most research and development expenditures appear to be oriented toward the use of automation
in the casting finishing process.™*

Purchaser Trends

U.S. purchases of domestic- and foreign-produced rough gray iron pump castings by responding
purchasers increased 16 percent in quantity during 1999-2003 (table 5-81). The U.S. industry’s share of the
rough gray iron pump castings market declined during 1999-2003 reflecting rising imports from China,
whereas the U.S. industry’s share of the machined castings market rose during the same period. Imports from
China and Canada provided most of the import increase during this period. U.S. imports from Mexico and
Indiadeclined during 1999-2003. Machined gray iron pump castings increased by quantity during 1999-2003
with imports from China and Brazil increasing during this period whereas imports from India declined.

125 U.S. industry officials, telephone interviews with USITC staff, Jan. 27-Feb. 3, 2005.
126 U.S. industry official, telephone interview with USITC staff, Jan. 27, 2005.

121°y.S. industry officials, telephone interview with USITC staff, Jan. 27-Feb. 3, 2005.
128 U.S. industry official, telephone interview with USITC staff, Jan. 27, 2005.

129 pjd.

130 |pjd.
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Table 5-79

Gray iron pump castings: Responding U.S. producers' financial results for their rough casting and machining

operations, fiscal years 1999-2003

Item 1999 2000 2001 2002 2003
Quantity (short tons)
Rough castings:
Net sales:
Commercial domestic and export sales . . . . 60,265 69,799 59,535 56,406 53,852
Internal consumption for production of
machined castings .................. @) @) @) @) @)
Other internal consumption or transfers
torelated firms ..................... @) @) @) @) @)
Total net sales quantities ............. 64,534 73,366 62,957 59,582 56,084
Value (1,000 dollars)
Net sales:
Commercial domestic and export sales . . . . 86,711 96,106 78,603 72,565 70,610
Internal consumption for production of
machined castings . ................. @) @) @) @) @)
Other internal consumption or transfers
torelatedfirms ..................... @) @) @) @) @)
Totalnetsalesvalues ................ 98,108 110,800 92,397 85,299 82,191
Operating income .................... 4,407 4,244 2,163 2,201 1,527
Ratio to net sales (percent)
Operatingincome ...................... 4 4 2 3 2
Number of establishments reporting:
Operatinglosses ....................... 8 7 13 15 18
Financial resultsdata . .................. 29 30 30 31 29
Machined castings:
Net sales (shorttons) ................... @) @) @) @) @)
Value (1,000 dollars)
Netsales ................ciiion... @) @) @) @) @)
Operatingincome ...................... @) @) @) @) @)
Ratio to net sales (percent)
Operatingincome ...................... @) @) @) @) @)
Number of establishments reporting:
Operatinglosses . ......... ... ... ...... 0 1 1 1 0
Financial resultsdata ................... 1 1 1 1 1

! Data withheld to avoid disclosure of confidential business information.

Note.—Figures may not add to totals because of rounding. The figures above reflect only those establishments that

were able to provide quantity, value, and operating income data.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade

Commission.
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Table 5-80
Gray iron pump castings: Responding U.S. producers' capital and R&D expenditures for their rough casting
operations, fiscal years 1999-2003

(1,000 dollars)

Item 1999 2000 2001 2002 2003
Machinery, equipment, and fixtures ............. 5,967 7,981 5,565 2,667 1,711
Research and development expenditures . . ....... ® A 0 A ®

! Data withheld to avoid disclosure of business confidential information.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Table 5-81
Gray iron pump castings: Purchases of domestic and foreign castings by responding U.S. purchasers, 1999-
2003

(1,000 dollars)

Year Total
Rough castings:
1900 71,225
2000 87,771
200 83,784
2002 L 79,331
2008 L 82,913
Machined castings:
1000 15,669
2000 31,273
200 41,687
2002 L 40,834
2008 L 54,238

Note.—Domestic and foreign purchases not shown separately to prevent disclosure of confidential business
information.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

China was the leading foreign supplier of rough and machined gray iron pump castings, as reported
by U.S. purchasers in 2003. Imports from China generally consist of highly price-sensitive commodity-type
castings where Chinese castings often have a competitive advantage because of low labor costs in China.
For commodity-type castings, China’s distance from the U.S. market is a less important competitive factor
as timely delivery of the product and feedback between the foundry and the customer are not as critical as for
specialized castings.

Mexico was the second leading supplier in 2003 of rough gray iron pump castings. Since the
implementation of NAFTA, Mexico has played an important role as a supplier of basic commaodity type
castings because of lower labor costs relative to the United States and close geographical proximity to the
U.S. market.

U.S. imports of downstream products produced using gray iron pump castings increased 59 percent
during 1999-2004 (table 5-82). Mexico accounted for the largest absolute import increase during this period
whereas Germany, Canada, and Japan were the largest suppliers of these imports to the United States in 2004,
accounting for 18 percent, 15 percent, and 12 percent, respectively, of imports.
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Table 5-82
Gray iron pump castings: U.S. imports for consumption of downstream products, by leading suppliers,
1999-2004

(1,000 dollars)

Country 1999 2000 2001 2002 2003 2004
Germany .................. 548,734 578,074 499,827 483,243 535,758 687,550
Canada ................... 368,543 415,906 444,189 475,986 494,494 566,525
Japan .................... 363,587 397,938 356,536 335,307 383,115 467,494
Mexico ................... 187,377 218,961 250,276 353,714 417,321 462,338
China .................... 100,194 133,266 140,463 177,358 222,567 328,668
taly ....... ... 158,022 160,143 148,338 176,951 249,044 285,217
United Kingdom ............ 180,597 184,470 167,368 182,372 182,753 198,125
Taiwan ................... 44,385 58,348 60,459 63,600 79,871 101,535
Brazil ............. .. ... ... 41,702 43,978 38,973 37,942 44,725 74,935
France ................... 70,452 62,082 64,500 62,920 69,044 72,634
Allother .................. 350,146 415,277 415,183 441,736 488,512 597,555

Total .................... 2,413,741 2,668,443 2,586,109 2,791,126 3,167,203 3,842,578

Note.—Downstream products includes various pumps for liquids (HTS classifications 8413.11.00, 8413.19.00,
8413.20.00, 8413.30.10, 8413.30.90, 8413.40.00, 8413.50.00, 8413.60.00, 8413.70.10, 8413.70.20, 8413.81.00,
8413.91.10, 8413.91.20, and 8413.91.90). Figures may not add to totals because of rounding.

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

Competitive Assessment of Price- and Product-related Factors

Price and non-price factors.—According to foundry respondents, U.S. producers consider China to
be the leading foreign competitor in the U.S. market in terms of price for both rough and machined pump
castings (table 5-83). Questionnaire respondents reported that prices of imported rough and machined gray
iron pump castings from China are on average 26 percent and 42 percent lower, respectively, than the price
for the same castings from U.S. producers. Other countries identified as competitive in both rough and
machined castings include Brazil and India, with prices, on average, ranging from 21 percent to 34 percent
lower than U.S. prices.

U.S. purchasers of gray iron pump castings also list China as a leading foreign competitive source
for both rough and machined castings (table 5-84). According to purchasers, Chinese rough castings are 33
percent lower in price, on average, and Chinese machined castings are 39 percent lower in price, on average,
than comparable U.S. produced castings. Commodity-type castings tend to be more vulnerable to imports
from China.

When asked for the leading countries from which they have increased imports, U.S. purchasers
largely selected China. The 24 respondents that increased purchases from China cited improvements in non-
price factors, such as design, technical support, and packaging, as leading factors influencing their purchase
decisions. Similar response patterns were cited for India, Mexico, and Taiwan, with service, support, and
other non-price factors noted as the leading purchase determinants.
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Table 5-83
Gray iron pump castings: Price comparison by responding U.S. producers of domestic and foreign castings
in the U.S. market

Average
Price relative to Number of percent
Country U.S. castings responses difference
Rough castings:
Australia ........ ... e Lower 1 15
Brazil ......... ... .. . Lower 9 25
Canada ...........iii Lower 1 25
Chile ...... .. . Lower 1 15
China . ... Lower 17 26
France . ....... ... ... .. . . .. Lower 1 10
India ......... . .. . .. Lower 7 21
Korea .......... . Lower 2 20
MEXICO . .. Lower 3 17
Machined castings:
Brazil ....... .. Lower 6 26
China........... .. Lower 18 42
France . ....... ... . .. .. . ... .. Lower 1 30
Germany . ... Lower 1 20
India ............. ... .. ... .. ... ... .. Lower 4 34
Korea ........ ... . . . . .. ... Lower 1 20
MEXICO . . ..ot Lower 3 15
Taiwan . ... Lower 3 28

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Producers’ response to import competition.—According to foundry respondents, cost/price
adjustments were the leading response to import competition offered by U.S. producers responding to this
question (table 5-85). These foundries indicated that they lowered prices or suppressed price increases and
implemented cost-reduction efforts to improve their competitive position relative to foreign competitors.
Cost-reduction efforts consisted primarily of automating their production operations, principally the materials
handling and finishing operations, in order to lower labor costs.

A significant number of respondents indicated that in the market for commodity-type castings there
is very little that U.S. foundries can do to respond to low prices offered by low-value imports from low-wage
nations like China. According to these producers, no amount of productivity improvements would allow their
castings to compete on a price basis with low value imports when the prices of such imports are priced lower
than the U.S. cost to produce the castings. A number of such foundries shifted production to other, more
specialized cast products, including castings for the air conditioning compressors, motor vehicle (particularly
trucking) and pipe fitting and coupling markets.*** These cast products are similar in shape and material
requirements to castings used in pumps.

Finally, a significant number of respondents indicated that they took no or few actions to respond to
import competition because they lacked the capital funds to counter foreign competition. Many firms have
found it difficult to raise capital funds through borrowing because of the unfavorable outlook for certain
segments of the pump casting industry.**

181 U.S. industry official, telephone interview with USITC staff, Feb. 8, 2005.
132 | bid.
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Table 5-84
Gray iron pump castings: Price comparison by responding U.S. purchasers of domestic and foreign castings
in the U.S. market

Average
Price relative to Number of percent
Country U.S. castings responses difference
Rough castings:
Canada .......... . Lower 1 15
Canada .......... ... Higher 1 10
China....... ... . . . Lower 5 33
EU-15 . ... Lower 2 7
India ........c. . Lower 1 50
Japan ... Higher 1 20
MexXiCo . . ... Lower 1 15
MeXiCo .. ... Higher 1 5
Talwan . ... Lower 4 34
TUrkey . .. Lower 1 15
Machined castings:
Brazil ...... ... .. ... Lower 1 50
Canada . ..........iiii About the same 1 @)
China........ ... .. . . i Lower 14 39
ChiNa . ..o About the same 1 @)
EU-15 . ... Lower 1 20
EU-15 .. About the same 2 @)
India ....... ... . Lower 5 37
India ....... ... . Higher 1 5
Japan ... Lower 1 10
Korea ....... .. . i Lower 2 28
KOrea ... About the same 1 @)
MeXiCO . . .ot Lower 2 23
MEXICO . . oot About the same 1 ®
Taiwan . ........ Lower 3 20
Taiwan .. ... Higher 1 12
TUKEY o Lower 1 10
'Not applicable.

gource: Compiled from data submitted in response to purchaser questionnaires of the U.S. International Trade
ommission.
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Table 5-85
Gray iron pump castings: Responding U.S. producers' responses to import competition

Nature of response Number of responses

Total number of establishmentsresponding . ........... .. . i i 33

Took no or few actions because:

Had already shifted production to more advanced types ofcastings .. ..................... 4
Had already shifted production to other lines of castings ............. ... ... ... . ....... 6
Lacked capital funds to counter foreign competition . ........... ... .. .. .. 9
OtNer . 3
Took the following actions:
Lowered prices or suppressed PriCe INCrEASES . . . . v vttt et e e e e 21
Reduced or dropped plansto expand capacity . ..............iii i 11
Cut back or eliminated producCtion . . . .. ... ... e 16
Closed production liNES . . . ... .o 9
Shifted to other cast products . . ... 17
Implemented cost-reduction efforts . .......... .. . . e 24
Improved product qUality . . . ... ..o 17
Imported product inStead . . . . ... ... . 1
Opened a plantin a foreign CoUNtry ... ... ... e 2
Ol 3

gource: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

5-76



Gray Iron Non-Motor Vehicle Gear Box Castings

Industry Profile

Industry structure.—Twenty-one firms
reported production of gray iron non-motor vehicle
gear box castings.™** Another 8 firms indicated that
they produced such castings, but were unable to
report production data. For the firms that reported
data, this industry is dominated by 2 large producers
that accounted for 75 percent of production in 2003,
by quantity. Another four foundries, with annual
production of approximately 3,600 tons to 8,300
tons each in 2003 accounted for another 19 percent,
and the remaining foundries, each of which
produced 1,200 tons or less, accounted for almost 7
percent. One producer exited the industry in 2003.

Product Description and Uses

Gray iron non-motor vehicle gear box castings are
primarily used in the housings of transmissions,
differentials, transfer cases, and power-take off units
(auxiliary gear boxes that transfer power from the
transmission through a gear box to an output shaft for
applications other than propelling the vehicle) found on
construction equipment and stationary gear boxes. The
stationary gear boxes are used in a variety of industries
such as mining, paper-making, petroleum and natural
gas extraction and pumping, power generation, and other
industrial applications. Gray iron castings, however, are
not used in drive axles for non-motor vehicles, such as
construction machinery. Traditionally, gray iron has been
used for the gear box housings because of its strength,
ability to handle heat, machinability, noise dampening
characteristics, and low cost.

Reporting producers were located in Alabama,
California, Indiana, lowa, Illinois, Kansas,
Minnesota, Pennsylvania, Texas, and Wisconsin.

All but one firm that reported production are job shops that also produce other types of castings for
other industries; the one exception is a captive producer. Most of these firms produce both gray and ductile
or other iron castings. Two reported also producing aluminum castings, and one also reported producing
copper castings. Sand casting was the method used to produce these products, with two firms reporting that
they also used the lost foam method of casting. Most producers reported making their own molds, with many
also fabricating their own patterns, but foundries were less involved in casting design and machining. The
majority of producers reported that purchasers required certification of their establishment, typically an 1SO
9000 certificate or higher.

Demand characteristics.—A large portion of U.S. producers’ shipments were to machine shops or
other fabricators (table 5-86). These fabricators are likely to be gear box producers that manufacture either
standard or custom gear box products, that in turn are sold to end-users or to OEMs. The foundries supplying
gear boxes typically do not perform machining; in general, gear box producers tend to have their own
machining operations.***

In 2003, the end-use markets for gray iron non-motor vehicle gear box castings were principally for
motor-vehicles,** farm and garden, mining, oil/gas field machinery, and construction machinery, as well as
refrigeration, air-conditioning, and heating equipment (table 5-87). Each of these industries has different
economic and technical drivers.

133 Several large producers of gray iron non-motor vehicle gear box castings for construction machinery were
unable to separate their castings production for agricultural machinery, including tractors. Therefore, data for these
producers’ responses have been included in the section on gray iron motor vehicle castings.

13 American Gear Manufacturers Association official, telephone interview with USITC staff, Feb. 17, 2005.

135 Some producers that were not able to separate data for gray iron non-motor vehicle castings from gray iron
motor vehicle castings, however, were able to identify end-use markets for their shipments.
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Table 5-86
Gray iron non-motor vehicle gear box castings: Responding U.S. producers' shipments, by channel of
distribution, 2003

(Percent)
Share of 2003 ship-
ments of castings
Channel of distribution by quantity
Rough castings:

In-house machining . . .. ... .. 1
Machining SUDCONTIacCtOr . . . ... ... 1
Machine shop/other fabricators . . ...... ... .. 61
Original equipment manufacturers . ... .. ... ... 23
BN 15
TOtAl . 100

Machined castings:
Original equipment manufaCturers . ... ... ... . e 100
TOtal . 100

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Table 5-87
Gray iron non-motor vehicle gear box castings: End market for responding U.S. producers' shipments, 2003
(Percent)
Share of 2003 ship-
ments of castings
End market by quantity
Motor vehicles:
Automobiles (including light duty trucks, SUVs, vans, etc.) ..............c .. 17
TIUCKS oo 8
Other (buses, motor homes, etC.) .. ... ...t e e 13
Farm and garden machinery and equipment . . ... ... .t e 13
Mining and oil/gas field machinery and equipment . ............. ... . . . . 13
Construction machinery and equipment . ... ... ... 10
Refrigeration, air conditioning, and heating equipment ... ... ... .. ... . . . ... 4
Industrial machinery . . ... ... 9
PUmMPs @nd COMPIESSOIS . . ...ttt et e ettt et e e e e e e e e 1
Construction/municipal CastingS . . . . . .ttt 1
Other/unknown . ... . 10
TOtal 100

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Small gear boxes frequently have aluminum castings for the housing, rather than gray iron. Housings
for large, custom-made gear boxes are typically fabrications made from steel plate, particularly if the order
size is small (less than 6 units), because the cost of the tooling to make such castings tends to exceed the cost
of producing the fabrications, even though for engineering reasons castings would likely be preferable for
structure and noise dampening.**

138 U.S. industry official, telephone interview with USITC staff, Feb. 23, 2005.
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Responding U.S. producers and purchasers reported that foreign foundries have entered the U.S.
market, but most were not able to identify these competitors. However, Thyssen Krupp Funicoes Ltd., of
Brazil, was identified as a new competitor.

Producer Trends®’ 1%

Production and inventories.—Reported U.S. production'* of gray iron non-motor vehicle gear box
castings in short tons fluctuated during the period, but was lower in 2003 than in 1999; between 1999 and
2003, production declined by 9 percent (table 5-88). Production for particular downstream industries, such
as the oil and gas equipment industry, were particularly robust in 2000 and 2001; production peaked in 2001.
Most producers indicated that the trend in consumption had increased or remained the same. However, five
responding producers reported that market demand declined because of reduced demand for downstream final
products, increased imports of downstream products, instances of material substitution, and a factory closing
by a downstream U.S. customer. For foundries in this industry, inventories as a share of production accounted
for 2 to 3 percent of their total production.

A major consumer of gray iron non-motor vehicle gear box castings is the gear box industry, which
purchased $56.6 million of iron and steel rough and semifinished castings in 2002.° Since 2002, the gear-
making and gear box industry has grown at about 4 percent to 5 percent annually, as a result of rising demand,
particularly from the mining equipment industry.*** Gear box producers have also been subject to price
competition, as customers have demanded world class prices for this intermediate product.*?

Table 5-88
Gray iron non-motor vehicle gear box castings: Responding U.S. producers' production and inventories for their
rough casting operations, 1999-2003

Item 1999 2000 2001 2002 2003
Production (shorttons) .................... 115,731 114,025 116,601 102,936 105,568
Inventory:
Total (shorttons) ....................... 3,200 2,917 2,563 2,782 2,621
Share of production (percent) ............. 3 3 2 3 3

Note.—Figures may not add to totals because of rounding. Inventory share of production based on establishments
that were able to provide both inventory and production amounts.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

137 Certain data have been withheld to avoid disclosure of business confidential information. These data include
shipments and sales for internal consumption, net sales of machined castings and related data, research and
development expenditures, and purchases of rough castings.

138 Data for gray iron non-motor vehicle gear box castings provided by responding U.S. producers include data for
other products, such as counterweights for forklift trucks.

1% Data for U.S. production, shipments, and other indicators are likely to be understated as certain producers did
not supply numerical data and other producers categorized their production as gray iron motor vehicle gear box
castings.

10 This compares with $80.9 million purchased in 1997. U.S. Census Bureau, 2002 Economic Census, Speed
Changer, Industrial High-Speed Drive, and Gear Manufacturing: 2002, EC02-311-333612 (RV), Dec. 2004.

11 U.S. industry official, telephone interview with USITC staff, Feb. 17, 2005.

2 Ibid.
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Employment.—Based on questionnaire responses, the average number of employees involved in
producing gray iron non-motor vehicle gear box castings decreased by 271 persons, or 20 percent, between
1999 and 2003 (table 5-89). Average hourly wages reportedly rose by 12 percent over the period, from $13.58
to $15.20. This compares with average hourly wages for production workers at all gray iron foundries, which
rose by 10 percent, from $16.42 to $18.08.'* Productivity fell in 2000, but has risen each year since, with the
largest increases occurring during 2001 and 2002. The increase in productivity since 2000 reflects reductions
by responding U.S. producers in the average number of employees by 22 percent, of production workers by
24 percent, and of hours worked by 28 percent, and a smaller decline in production (7 percent).

Table 5-89
Gray iron non-motor vehicle gear box castings: Responding U.S. producers' employees and related information
for their rough casting operations, 1999-2003

Item 1999 2000 2001 2002 2003
Average number of employees . ............. 1,364 1,396 1,296 1,150 1,093
Production and related workers:
Number ........ .. 1,044 1,084 986 872 826
Hours worked (1,000 hours) .............. 2,081 2,336 2,090 1,648 1,695
Wages paid (1,000 dollars) ............... 28,256 31,629 28,654 25,181 25,760
Average hourly wages (dollars per hour) . . . .. 13.58 13.54 13.71 15.28 15.20
Productivity (short tons per 1,000 hours) . . . . . 56 49 56 62 62

Note.—Figures may not add to totals because of rounding. Average hourly wages based on establishments that were
able to provide both hours worked and wages paid. Productivity based on establishments that were able to provide
both production quantity and hours worked.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Producers’ shipments and exports.—Based on questionnaire responses, the quantity and value of total
net sales for this industry fluctuated during 1999-2003. Both indicators were lower in 2003 as compared with
1999-the value of shipments was 8 percent lower, whereas tons shipped were 9 percent lower (table 5-90).
According to one industry official, the large decline in commercial shipments was caused in part by a loss of
business to Chinese imports based largely on price considerations.'** However, U.S. exports, although small
relative to total shipments throughout the period (less than 4 percent) rose each year during the period.

Reporting U.S. producers that accounted for the majority of U.S. shipments stated that prices in the
U.S. market fell by up to 10 percent during 1999-2003. Several other producers asserted that prices declined
by up to 20 percent. However, other producers reported that prices generally remained the same. Most
reporting U.S. purchasers noted prices increased in the U.S. market by up to 10 percent for both U.S.- and
foreign-produced castings. A few purchasers reported price increases ranging from 11 to 30 percent. Very few
purchasers reported price declines.

143 See table 5-10, Gray and ductile iron castings: Responding U.S. producers’ employees and related information
for their rough castings operations, 1999-2003, p. 5-12.
44 U.S. industry official, telephone interview with USITC staff, Feb. 23, 2005.
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Table 5-90
Gray iron non-motor vehicle gear box castings: Responding U.S. producers' domestic shipments and exports
for their rough casting operations, 1999-2003

Iltem 1999 2000 2001 2002 2003
Quantity (short tons)

Domestic shipments:

Commercial . ........ ... . i 108,512 105,951 90,123 86,882 85,211
Internal consumption and transfers ......... ® ® ® ® ®
EXPOMS ..ottt @) @) @) @) @)
Total ... 112,539 121,724 113,784 100,112 102,455

Value (1,000 dollars)

Domestic shipments:

Commercial .......... ..., 104,211 103,883 88,167 81,409 80,249
Internal consumption and transfers . ........ @) @) @) @) @)
EXPOMS ..ottt et e e ® ® ® ® ®
Total ... . 109,329 120,212 111,437 94,476 98,627

! Data withheld to avoid disclosure of confidential business information.

gource: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Financial condition.—The financial results of operations reported by gray iron non-motor vehicle
gear box producers declined from 1999 to 2003 (table 5-91). Net sales values and operating income for the
rough castings segment both peaked in 2000 and then declined irregularly. By 2003, net sales values were
down close to 20 percent from their 2000 highs (and down close to 10 percent from their 1999 level) whereas
operating income was down by one-half from its 2000 level and over 40 percent from its 1999 level.
Operating income margins fell from 5 percent in 1999 to 3 percent in 2003, and the number of firms reporting
operating losses doubled from 6 to 13 (and in 2003 accounted for over one-half of industry establishments).
Whereas the firms that reported losses were small- to medium-sized producers, even large producers reported
declining profitability over the period. A few firms reported losses throughout the period, with some of the
losses becoming more severe and some becoming smaller.

With respect to the machined castings segment, net sales and operating income peaked in 2001 and
2000, respectively, before declining precipitously. By 2003, both had lost about two-thirds of their 1999
values. The operating income margin increased from 2 percent in 1999 to 12 percent in 2000 before settling
back in at the 2 percent level for the remainder of the reporting period.

Investment.—Capital expenditures were made by a handful of firms, and declined by 73 percent over
the period (table 5-92). Such expenditures peaked in 2000, but fell each of the following years. The high level
of expenditures in 2000 and 2001 is attributable to one firm replacing major production machinery. One firm
also conducted a small amount of research and development.
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Table 5-91

Gray iron non-motor vehicle gear box castings: Responding U.S. producers' financial results for their rough
casting and machined operations, fiscal years 1999-2003

Item 1999 2000 2001 2002 2003
Quantity (short tons)
Rough castings:
Net sales:
Commercial domestic and export sales . . . . 109,487 108,667 93,081 91,403 89,061
Internal consumption for production of
machined castings . ................. Q) Q) @) @) @)
Other internal consumption or transfers
torelated firms ..................... @) @) @) @) @)
Total net sales quantities ............. 113,091 122,808 114,529 100,960 102,864
Value (1,000 dollars)
Net sales:
Commercial domestic and export sales . . . . 99,830 101,225 87,660 82,456 80,054
Internal consumption for production of
machined castings . ................. @) @) @) @) @)
Other internal consumption or transfers
torelatedfirms ..................... @) @) @) @) @)
Totalnetsalesvalues ................ 103,653 115,375 108,638 92,342 94,912
Operating income .................... 5,388 6,618 3,504 @) 3,176
Ratio to net sales (percent)
Operatingincome ...................... 5 6 3 ® 3
Number of establishments reporting:
Operatinglosses ....................... 6 5 10 10 13
Financial resultsdata ................... 23 22 23 23 23
Machined castings:
Net sales (shorttons) ................... @) @) @) @) @)
Value (1,000 dollars)
Netsales ................ciiion... @) @) @) @) @)
Operatingincome ...................... @) @) @) @) @)
Ratio to net sales (percent)
Operatingincome ...................... @) @) @) @) @)
Number of establishments reporting:
Operatinglosses . ......... ... ... ...... 0 0 0 0 1
Financial resultsdata ................... 2 2 2 2 3

! Data withheld to avoid disclosure of confidential business information.

Note.—Figures may not add to totals because of rounding. The figures above reflect only those establishments that

were able to provide quantity, value, and operating income data.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade

Commission.
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Table 5-92
Gray iron non-motor vehicle gear box castings: Responding U.S. producers' capital and R&D expenditures
for their rough casting operations, fiscal years 1999-2003

(1,000 dollars)

Item 1999 2000 2001 2002 2003
Machinery, equipment, and fixtures .......... 6,834 8,803 7,966 3,896 1,822
Research and development expenditures . . . . .. ® A A 0 0

! Data withheld to avoid disclosure of confidential business information.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Purchaser Trends

The value of U.S. purchases of foreign-produced rough castings rose by 72 percent and the quantity
purchased declined by 8 percent during 1999-2003. Because of limited data from U.S. purchasers, specific
country details cannot be provided so as to maintain business confidentiality. U.S. purchases of foreign-
produced machined castings declined in both quantity and value. The leading source of purchases of rough
castings was Mexico, followed by Brazil and the EU15, with minor amounts from China and Canada. In
contrast, the leading source of machined castings was China, followed by Brazil, Mexico, India, Korea, and
a number of other countries. Responding purchasers cited lower costs for machined castings from China,
Brazil, and Mexico as compared with U.S. costs.

During 1999-2003, responding purchasers reported a declining trend in purchases of both rough and
machined castings (table 5-93). Purchases of foreign-produced rough castings rose to account for 20 percent
of reported purchases in 2003, whereas foreign-produced machined castings as a share of purchases fell to
47 percent. The decline in both rough and machined purchases corresponds with U.S. foundry reports that
imports of finished downstream products have been supplanting gear boxes produced or assembled from
imported components in the United States. Further, imports of downstream products that incorporate a gear
box may also have risen.

Table 5-93
Gray iron non-motor vehicle gear box castings: Purchases of domestic and foreign castings by responding U.S.
purchasers, 1999-2003

(1,000 dollars)

Year Total
Rough castings:
1900 105,610
2000 . 104,240
200L e 79,163
2002 L 76,619
2008 L 77,871
Machined castings:
1000 31,379
2000 24,661
200 21,671
2002 15,807
2008 L 15,689

Note.—Domestic and foreign purchases not shown separately to prevent disclosure of confidential business
information.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.
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U.S. imports of downstream products (finished gear boxes) rose by 10 percent to $618.4 million
during 1999-2004 (table 5-94). In 2004, Germany was the leading supplier, followed by Italy, Japan, and the
United Kingdom. Imports from Spain rose dramatically in 2004. Imports from China have risen continually
during 1999-2004. Several large European gear box companies produce gear boxes in the United States, and
are likely to import certain products from Europe. Further, European gear box producers are known for their
high quality gear box products and have a reputation for making sophisticated gear boxes. Significant skill
is required in producing the gearing that is incorporated in gear boxes.

Table 5-94
Gray iron non-motor vehicle gear box castings: U.S.imports for consumption of downstream products, by
leading suppliers, 1999-2004

(1,000 dollars)

Country 1999 2000 2001 2002 2003 2004
Germany .................. 123,421 118,157 120,329 96,882 123,177 132,310
taly ....... ... o 99,685 110,468 123,812 137,739 123,222 116,505
Japan .................... 102,986 116,132 93,637 73,555 88,567 97,503
United Kingdom ............ 58,101 68,799 65,915 31,114 38,531 90,490
Canada ................... 26,743 26,569 33,861 30,501 24,852 24,582
Spain ......... ... ... 5,942 6,725 5,479 5,915 5,414 23,222
France ................... 21,510 16,575 26,027 17,799 24,669 22,253
China .................... 8,692 12,761 10,769 14,246 17,725 21,763
Belgium ................... 49,630 30,339 14,026 11,501 12,894 19,305
Mexico ................... 19,132 17,800 13,430 13,104 11,925 14,697
Allother .................. 45,167 46,816 45,542 39,362 44,477 55,736

Total .................... 561,009 571,141 552,827 471,718 515,453 618,366

Note.—Downstream products includes gear boxes for stationary applications such as in factories, mills, oil and gas
fields, as well as gear boxes, including transmissions, differentials, and transfer cases for construction and material
handling machinery, and marine applications (HTS classifications 8483.40.30, 8483.40.50, and 8483.40.70).
Figures may not add to totals because of rounding.

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

Competitive Assessment of Price- and Product-related Factors

Price and non-price factors.—U.S. producers reported lower prices for foreign-produced gray iron
non-motor vehicle gear box castings, on average ranging from 10 percent to 50 percent below their own prices
(table 5-95). Producers reported much lower prices for foreign machined castings compared with rough
castings. U.S. purchasers reported average prices for foreign-produced castings compared with U.S. castings,
with similarly low prices from most foreign sources (table 5-96). Both U.S. producers and purchasers reported
that the prices of rough and machined castings from China ranged from 30 percent to 39 percent lower than
U.S. prices. Prices for Mexican-produced castings were 15 percent to 20 percent below U.S. prices. However,
U.S. producers reported much lower prices for castings from Brazil (17 percentto 33 percent lower) compared
with U.S. purchasers reporting only a 10-percent lower price.
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Table 5-95
Gray iron non-motor vehicle gear box castings: Price comparison by responding U.S. producers of domestic and
foreign castings in the U.S. market

Average
Price relative to Number of percent
Country U.S. castings responses difference
Rough castings:
Australia ........ ... e Lower 1 15
Brazil ......... ... .. . Lower 7 17
China....... ... ... Lower 9 36
France .. ... ... . . . e Lower 1 10
India ............. ... .. ... ... ... ... .. Lower 3 20
Korea ......... ... .. . . .. . .. Lower 2 23
MEXICO . . ..ot Lower 2 15
Machined castings:
Brazil ......... ... . . Lower 2 33
China....... .00, Lower 11 38
France . ....... ... ... .. . . . Lower 1 30
Germany . ........ e Lower 1 20
India ......... . .. . .. Lower 4 31
Korea .......... . Lower 1 25
MEXICO . ... Lower 3 20
Taiwan . ..o Lower 1 50

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

For U.S. purchasers, other factors were also important in influencing their decisions to increase
purchases of foreign-produced castings. For imports from Canada, purchasers cited factors such as better
delivery times, lower order size, and better design. For Chinese castings, purchasers noted better product
availability, better delivery times, improved product quality and design as some of the reasons they increased
purchases of Chinese castings.

Producers’ response to import competition.—Many responding U.S. producers indicated that they
lacked capital funds with which to counter foreign competition (table 5-97). This corresponds to the
deteriorating financial health of this industry as noted above. Because of foreign competition, the majority
of U.S. producers have lowered prices or limited price increases, implemented cost-reduction efforts, and
improved product quality. Producers have also responded by reducing or eliminating production, closing
production, as well as reducing or eliminating plans to expand capacity in this product. Some producers have
shifted to the production of other cast products.
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Table 5-96
Gray iron non-motor vehicle gear box castings: Price comparison by responding U.S. purchasers of domestic
and foreign castings in the U.S. market

Average
Price relative to Number of percent
Country U.S. castings responses difference
Rough castings:
Brazil ......... ... .. . Lower 1 10
Canada .......... ... Higher 1 8
China....... ... ... Lower 1 30
EU-15 . ... . Lower 2 8
EU-15 ... . Higher 1 20
Korea ........ ... .. . . .. ... i Lower 1 4
MEXICO . . ..ot Lower 2 30
Machined castings:
Brazil ........ ... ... Lower 2 10
Canada . .........oiii Lower 1 3
China............ .. .. ... . . Lower 6 39
EU-15 . ... . Lower 2 5
EU-15 ..o About the same 1 @)
India ......... . . . Lower 2 50
INdia . ..o About the same 1 @)
Korea ........ ... . . . . .. . .. . Lower 2 15
MEXICO . . ..ot Lower 1 20
Taiwan . ... Lower 3 23
*Not applicable.

gource_: Compiled from data submitted in response to purchaser questionnaires of the U.S. International Trade
ommission.

Table 5-97

Gray iron non-motor vehicle gear box castings: Responding U.S. producers' responses to import competition
Nature of response Number of responses
Total number of establishments responding .. ......... . .. 24

Took no or few actions because:

Had already shifted production to more advanced types of castings .. ..................... 3
Had already shifted production to other lines of castings ............. ... .. .. ... ........ 4
Lacked capital funds to counter foreign competition .......... ... .. .. . . . i 8
L1 = 1
Took the following actions:
Lowered prices or suppressed PriCe INCrEASES . . . . .ot v vttt et e e e 21
Reduced or dropped plans to expand capacity . ... ...... ... 10
Cut back or eliminated producCtion . . . ... .. 14
Closed production iNES . . ... ..o 3
Shifted to other cast produCtS . . ... ... o 9
Implemented cost-reduction efforts . . ....... ... 19
Improved product quUality . . ... ... e 14
Imported product INStead . . . ... ... e 1
L1 = 2

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.
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CHAPTER 6
U.S. STEEL FOUNDRY INDUSTRY

This chapter provides a general overview of the U.S. steel foundry industry as a whole, based on
responses to the USITC producer and purchaser questionnaires, fieldwork, and interviews with leading
industry participants. The chapter begins with a discussion of the structure of the industry and leading
demand characteristics. Next, producer trends are presented, with emphasis on the financial condition of
respondents to the producer questionnaire, concluding with a discussion of purchaser trends.

Steel castings are used in the agricultural, construction, manufacturing, power generation, processing,
and transportation industries. Typical products made from steel castings include compressors, mechanical
components, pumps, tools, and valves. Steel castings vary significantly in size, chemical and physical
composition, and end-use requirements. Almost two-thirds of rough steel castings are machined in-house,
with a significant portion of the remainder shipped directly to original equipment manufacturers (OEMS).
In 2003, 18 percent of respondents’ purchases of rough steel castings were from foreign producers, compared
with 15 percent in 1999. By contrast, 35 percent of respondents’ purchases of machined steel castings in
2003 were from foreign producers, compared with 48 percent in 1999.

Of the 465 respondents to the foundry questionnaire, 87 reported producing steel castings' in the
United States during 1999-2003. The American Foundry Society (AFS) collects information on the foundry
industry based on metal types. Questionnaire data collected by the USITC account for 65 percent of steel
foundry production in 2003 as reported by the AFS.? Of the 463 U.S. firms responding to the purchaser
guestionnaire, 154 respondents reported purchasing steel castings. Results from the producer and purchaser
guestionnaires are discussed in this chapter to provide an overview of the steel foundry industry, and to
perform more product-specific analysis of steel valves.®

Industry Profile

Industry Structure

The U.S. steel foundry industry is concentrated in the Midwest, comprising 40 foundries - a legacy
of the historic aggregation of manufacturing firms along the shores of the Great Lakes. Steel foundry
operations range from fewer than 10 employees to more than 500 at a single plant, with the majority
employing fewer than 100 workers.* One-third of the volume of steel castings shipped in 2003 accounted
for 80 percent of total shipment value.® The majority of responding foundries were job shops, with fewer than
20 percent identified as captive producers. Typically, both captive producers and job shops produce a broad

! Of the 87 identified steel foundries, 55 produce steel castings exclusively. Sixteen foundries produce both steel-
and iron-based castings, with 4 of these firms also producing non-ferrous castings. The remaining 16 foundries
produce both non-ferrous castings and steel-based castings only.

2 AFS, “38" Annual Census of World Casting Production-2003,” Modern Casting, Dec. 2004, p. 26.

% Of the 87 establishments reporting production of steel castings, 12 respondents reported information on steel
valves. Of the 154 purchasers reporting purchases of steel castings, 46 reported information on steel valves.

*In 2003, the median number of employees for domestic steel foundry operations was 76, with one-third of
reporting firms employing 50 or fewer employees in steel foundry operations.

5 Steel castings with values of $2,000 per ton or less accounted for two-thirds of steel castings shipments by
volume, but only 20 percent by value in 2003. By comparison, steel castings with values greater than $2,000 per ton
accounted for only one-third of steel castings shipments by volume, but 80 percent by value in 2003.
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number of products in low quantity runs, with only 14 responding foundries producing a limited number of
products in high quantity runs. In addition to castings operations, steel foundries perform a range of other
production-related activities, including pattern and mold making (table 6-1). Steel castings are usually
component parts of larger finished products so downstream manufacture is not a major activity for most steel
foundries. Steel foundry products are increasingly cast to precise shapes that require little or no machining
after casting. Largely owing to their relatively high value, rough castings account for a large proportion of
total sales (table 6-2).

Demand Characteristics

Steel castings are used in the agricultural, construction, manufacturing, power generation, processing,
and transportation industries. Typical products made from steel castings include compressors, mechanical
components, pumps, tools, and valves. Steel castings vary significantly in size, chemical and physical
composition, and end-use requirements.® By quantity, railway equipment dominates steel castings shipments
(table 6-3). Such equipment, together with construction, industrial, and mining and oil/gas field machinery
and equipment, accounts for 86 percent of domestic steel castings shipments. Almost two-thirds of rough

Table 6-1
Steel foundries: Establishment activities of responding producers

Number responding that Average percentage
Activity performed activity performed in-house
Total establishments reporting = 77
Design of rough castings ....................... 42 75
Patternmaking ............. ... . ... ... 39 63
Mold making, expended type .................... 55 94
Mold/die making, permanenttype . ................ 19 43
Machining of rough castings . .................... 49 66
Downstream manufacture . ...................... 18 60

gource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Table 6-2
Steel foundries: Responding U.S. producers' average net sales shares, fiscal years 1999-2003
(Percent of total sales)

Item 1999 2000 2001 2002 2003

Roughcastings .......................... 55 56 56 57 56

Machined castings ....................... 29 28 28 28 28
Downstream products containing

in-house castings ................... 14 13 13 13 13

Other ... ... 0 2 2 2 2

Total ... 100 100 100 100 100

Note.—Figures may not add to totals because of rounding.

gource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

® Unit values for steel castings shipped by responding domestic producers in 2003 ranged from slightly more than
$200 to more than $100,000 per ton.
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Table 6-3
Steel foundries: End market for responding U.S. producers' shipments, 2003
(Percent)

Share of 2003
shipments of
End market castings by quantity

Motor vehicles:

Automobiles (including light duty trucks, SUVs, vans, etc.) ............... .. i,

TTUCKS . oottt
Mining and oil/gas field machinery and equipment .. ......... .. ... . .
Construction machinery and equipment . . ... ... ...
Railway eqUIpmMeNt . . ... e
Industrial machinery . .. ... ...
Valve and pipe fitings . . . . . ..ot
PUMPS @nNd COMPIESSOIS . . . ottt ittt et e e e e e e e e e e e
Aircraft (including related engines) . . ... ..
Other/UNKNOWN . . .

Total .

[o)]
|O’)HHI\JOOI—‘©CXJNH

[EnY
o
o

Note.—Figures may not add to totals because of rounding.

gource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

steel castings are machined in-house, with a significant portion of the remainder shipped directly to OEMs
(table 6-4). More than 90 percent of machined castings are shipped to either distributors or OEMs.

Demand for steel castings is to a certain extent dependent on the U.S. railway equipment industry.
According to industry sources, production of railway freight cars and locomotives reached a 20-year high in
1998 when 75,000 cars were produced. Due to railcar surpluses and the economic downturn, production
declined steadily to 18,000 by 2002. Additionally, longer wheel life cycles, owing to improvements in wheel
production process and metallurgy, have also affected demand for rail wheels as wheels are replaced less
frequently.” The demand for steel valve castings, another major market, is largely influenced by oil and
natural gas prices, which increased during 1999-2003 and resulted in more U.S. oil and gas development and
production activity.?

" Marybeth Luczak, “Reinventing the Wheel,” Railway Age, Jun. 2004, Vol. 205, Iss. 6, p. 22; Robert E.
Paaswell, “Building Railcars in New York,” Five Borough Institute, found at
http://www.fiveborough.org/5boroughreport/railcars_paaswell.html; John E Carroll, Jr., “Deja vu All Over Again,
Railway Age, July 2002; Dan Sandoval, “Foundry Business to Come Back Down to Earth,” June 26, 2001; and
Kenneth H. Kirgin, “Metal Supply and Demand Trends, U.S. Casting Industry Snapshot - 2002,” found at
http://www.castsolutions.com/archive/08.2_01_feature_article.html, retrieved Apr. 22, 2005.

8 Based on the number of rotary rigs in operation. U.S. Department of Energy, Energy Information
Administration, Monthly Energy Review, Feb. 2005, p. 83.
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Table 6-4
Steel foundries: Responding U.S. producers' shipments, by channel of distribution, 2003
(Percent)

Share of 2003
shipments of
Channel of distribution by quantity

Rough castings:
In-house machining . ... ... .. 65

Machining SUDCONEIACION . . . . . ... e e 3
Machine shop/other fabricators .. ... ... ... . 3
DIStHDULONS . . . . 5
Original equipment manufacturers (OEM) .. ... ... i e 21
Other 2
TOtal .o 100
Machined castings:

DIStHDULONS . . . .o 56
Original equipment manufacturers (OEM) .. ... ... e e 36
In-house for use in downstream products . . ... ... i 4
OtNEr . _ 5

TOtal . 100

Note.—Figures may not add to totals because of rounding.

(S:ource: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Producer Trends®

Capacity, Production, Inventories, and Shipments

Following a drop in demand during 2000-2002, respondents’ production volume increased by
16 percent in 2003 in response to improved conditions in downstream domestic manufacturing (table 6-5).
Responding foundries produced approximately 619,000 tons of steel castings in 2003, with shipments valued
at more than $1.3 billion. Despite year-to-year changes in production, production capacity largely remained
constant during 1999-2003. This is because relatively high fixed-cost capitalization requirements mitigate
against rapid reductions in production capacity during periods of decreased demand.'® Instead, variable
inputs, such as labor and raw materials, are adjusted downward, resulting in relatively low capacity utilization
rates during these periods.

® Certain data have been withheld to avoid disclosure of business confidential information. These data include
certain internal consumption and transfer quantities of rough steel castings, net sales quantities of machined steel
castings, and certain production costs of machined steel castings.

10 See table 6-15 for additional information on steel castings capitalization.
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Export shipments for rough steel castings grew during 1999-2003 as domestic consumption
contracted, especially during 2001-2002 (table 6-6). During 1999-2003, exports averaged approximately
5 percent of total respondents’ shipments by quantity, and they averaged 9 percent of total shipments by
value. Despite a drop during 2001-2002, the value of export shipments increased by 19 percent during 1999-
2003, while the value of domestic shipments contracted by slightly more than 10 percent. The contraction
in the value of domestic shipments coincides with an expansion of U.S.-based producers’ foreign steel
castings operations during this period. According to domestic producers, foreign operations are essential for
firms that intend to continue to produce steel castings for the global market, as an increasing share of
manufacturing is performed outside the United States in locations where U.S.- produced castings are not
competitive due to their relatively higher transportation and production costs.**

Table 6-5
Steel foundries: Responding U.S. producers' capacity, production, and inventories for their rough casting
operations, 1999-2003

Item 1999 2000 2001 2002 2003
Capacity (shorttons) . ................... 928,834 938,160 936,923 927,816 928,614
Production (shorttons) .................. 713,175 611,943 558,926 534,006 618,815
Capacity utilization (percent) . ............. 80 68 62 60 69
Inventory:
Total (shorttons) ..................... 39,645 36,186 35,655 35,614 38,325
Share of production (percent) ........... 12 13 14 14 13

Note.—Figures may not add to totals because of rounding. Capacity utilization based on establishments that were
able to provide both capacity and production amounts. Inventory share of production based on establishments that
were able to provide both inventory and production amounts.

gource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Table 6-6
Steel foundries: Responding U.S. producers' domestic shipments and exports for their rough casting
operations, 1999-2003

Item 1999 2000 2001 2002 2003
Quantity (short tons)
Domestic shipments:
Commercial ............ ... ... ... . . ... 221,976 214,739 176,463 151,950 163,399
Internal consumption and transfers ......... ® @) @) @) @)
EXPOMS .\ttt e e e @) @) @) @) @)
Total ... 709,321 609,280 556,421 530,870 613,420

Value (1,000 dollars)

Domestic shipments:

Commercial ............iii, 909,063 944,605 884,625 745,393 760,570
Internal consumption and transfers ......... 416,647 402,387 363,941 363,620 431,259
EXpOrts . ... . 111,004 123,193 131,914 119,871 131,759
Total ..o 1,436,714 1,470,185 1,380,480 1,228,884 1,323,588

!Data withheld to avoid disclosure of confidential business information.
Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

11 U.S. industry officials, telephone interviews with USITC staff, Feb. 7 and 10, 2005. Officials represent steel
castings suppliers to a range of industries, and include a Tier 1 automotive supplier.
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Table 6-7
Steel foundries: Responding U.S. producers' employees and related information for their rough casting
operations, 1999-2003

Item 1999 2000 2001 2002 2003
Average number of employees . ............. 13,303 13,089 12,272 10,894 10,490
Production and related workers:
Average number ............. ... . ... ... 11,240 11,038 10,286 9,028 8,756
Hours worked (1,000 hours) .............. 22,612 22,571 20,647 18,018 17,901
Wages paid (1,000 dollars) ............... 293,422 306,489 292,319 266,338 272,188
Average hourly wages (dollars per hour) . . . .. 12.98 13.58 14.16 14.78 15.21
Productivity (short tons per 1,000 hours) . . . .. 31 27 27 30 35

Note.—Figures may not add to totals because of rounding. Average hourly wages based on establishments that were
able to provide both hours worked and wages paid data. Productivity based on establishments that were able to
provide both production quantity and hours worked data.

(S:ource: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Employment

During 2000-2003, responding domestic producers trimmed employment rolls, largely in response
to decreasing demand during 2000-2002 (table 6-7). Despite a 22-percent decline in the number of
production and related workers during 1999-2003, productivity increased by 13 percent. The productivity
increase is largely attributable to efficiency gains as a result of investment in new technology and the
development of employee incentive programs on the part of some firms. One major domestic steel foundry
instituted a 2-tier pay structure, where new hires receive a decreased base wage but are eligible for annual
performance bonuses based on production output. According to management, the results of this incentive
system have exceeded expectations in terms of increased productivity."

Financial Condition

Rough Castings

During 1999-2003, respondents’ net sales values of rough steel castings decreased by less than 9
percent, while operating income for rough steel castings operations decreased by 54 percent as the costs for
raw materials and energy increased (table 6-8). As a percentage of net sales, operating income declined from
9 percent in 1999 to 4 percent in 2003. The most significant factor in the reduction of operating income in
percentage terms was energy costs, which increased by almost 39 percent on a per ton basis during 1999-2003
(table 6-9). Among responding firms reporting operating losses, unit energy cost increases (as high as 50
percent during 1999-2003) were the most significant drain on operations. Less drastic increases in unit costs
for raw materials also contributed to the decline in operating income.

Captive producers increased both their operating and net income margins during 1999-2003 (table
6-10). By contrast, job shop operating margins fell from 11 percent to 5 percent during the same period,
while net income margins declined from 6 percent in 1999 to 1 percent in 2003. Although respondents with
a limited number of products typically reported higher operating margins than those producing a broad
number of products, both sets of respondents reported similar net income margins, decreasing from 6 percent
in 1999 to 1-2 percent in 2003.

12.U.S. industry official, telephone interview with USITC staff, Feb. 7, 2005.
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Table 6-8

Steel foundries: Responding U.S. producers' financial results for their rough casting operations, fiscal years

1999-2003
Item 1999 2000 2001 2002 2003
Quantity (short tons)
Net sales:
Commercial domestic and export sales 231,629 228,982 189,532 165,753 192,143
Internal consumption for production of
machined castings ............. ® @) @) @) @)
Other internal consumption or transfers
torelated firms ................ O ®) ®) ®) ®)
Total net sales quantities .......... 587,586 517,856 495,544 463,078 503,118
Value (1,000 dollars)
Net sales:
Commercial domestic and export sales 938,832 986,455 929,983 798,703 843,179
Internal consumption for production of
machined castings .. ........... 309,533 306,605 284,856 274,820 305,951
Other internal consumption or transfers
torelated firms ................ 53,264 59,279 55,208 45,803 37,185
Total net salesvalues ............ 1,301,629 1,352,339 1,270,047 1,119,326 1,186,315
Cost of goods sold:
Rawmaterials . ................... 260,212 270,117 254,999 224,932 261,365
Directlabor ...................... 294,862 309,437 298,926 264,094 276,030
Energy . ... 64,290 70,376 77,834 68,648 75,851
Other factorycost ................. 436,854 451,605 451,591 403,808 399,361
Total costof goods sold . . ......... 1,056,218 1,101,535 1,083,350 961,482 1,012,607
Grossprofit ......... . ... . ... 245,411 250,804 186,697 157,844 173,708
Selling, general, and administrative 129,185 140,475 137,538 123,856 120,554
Operatingincome ................... 116,226 110,329 49,159 33,988 53,154
Other income and expenses:
Interestexpense . ................. 39,685 39,848 25,964 5,508 32,086
All other expenses and income .. ..... -1,396 673 -759 450 964
Net income beforetaxes .............. 77,937 69,808 23,954 28,030 20,104
Depreciation/amortization ............. 52,559 53,947 57,025 57,753 52,835
Ratio to net sales (percent)
Rawmaterials . ..................... 20 20 20 20 22
Directlabor ......... ... ... ... . .... 23 23 24 24 23
Energy ........ ... 5 5 6 6 6
Other factorycost . .................. 34 33 36 36 34
Costofgoodssold .................. 81 81 85 86 85
Grossprofit ........... ... .. ... ... 19 19 15 14 15
Selling, general, and administrative 10 10 11 11 10
Operatingincome ................... 9 8 4 3 4
Number of establishments reporting:
Operatinglosses . . .................. 14 16 20 21 25
Financial resultsdata ................ 67 71 72 71 71

'Data withheld to avoid disclosure of confidential business information.

Note.—Figures may not add to totals because of rounding. The figures above reflect only those establishments that
were able to provide quantity, value, and cost data.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
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Table 6-9
Steel foundries: Selected financial unit values for responding U.S. producers' rough casting operations,
fiscal years 1999-2003

(Dollars per short ton)

Item 1999 2000 2001 2002 2003
Total sales unitvalue ..................... 2,215 2,611 2,563 2,417 2,358
Raw materialcost ........................ 443 522 515 486 519
Directlaborcost ......................... 502 598 603 570 549
Energycost......... .. .. 109 136 157 148 151
Otherfactorycost ........................ 743 872 911 872 794
Total costof goods sold .. ................. 1,798 2,127 2,186 2,076 2,013
Grossprofit ....... .. ... . 418 484 377 341 345

Note.—Figures may not add to totals because of rounding. For each of the above items, unit values calculated only
where establishment provided both value and quantity data.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

Table 6-10
Steel foundries: Selected financial information for U.S. producers' rough casting operations for specified
classes, fiscal years 1999-2003

(1,000 dollars)

Class/item 1999 2000 2001 2002 2003
Job shops:
Totalnetsales . ........................ 885,542 929,238 881,085 757,497 789,776
Operatingincome ...................... 94,792 88,529 45,815 28,969 38,933
Netincome ............ . ... iiuo... 57,511 52,679 20,997 26,274 7,826
Captive producers:
Totalnetsales . ........................ 174,566 181,072 169,497 170,222 186,661
Operatingincome ...................... 8,099 7,226 8,088 10,875 14,612
Netincome ............ . ... ... 5,911 5,052 6,799 10,240 14,131
Limited number of products:
Totalnetsales . ........................ 340,257 320,083 267,101 229,617 287,386
Operatingincome ...................... 48,045 33,048 -3,931 6,552 28,538
Netincome ............. ... ..., 20,845 5,556 -16,890 11,773 5,883
Broad number of products:
Totalnetsales . ............. ... ... ..... 935,622 1,003,923 970,412 876,667 884,360
Operatingincome ...................... 65,911 73,463 49,317 28,576 25,435
Netincome ............. ... . ... .. ... 54,414 59,656 36,567 15,205 12,949

%ource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.



Machined Castings

During 1999-2003, respondents’ net sales values of machined steel castings decreased by a total of
about 4 percent, while operating income for machined steel castings operations decreased by a total of 29
percent (table 6-11). As a percentage of sales value, operating income declined from 15 percent in 1999 to
11 percent in 2003. The most significant factor in the decline in operating income was machining costs,
which increased by more than 27 percent on a per ton basis during 1999-2003. Machined steel castings
producers cite increasing labor costs as another factor in the decline in operating income for machined
castings operations.*®

Raw Materials and Energy

Responding steel foundries purchase scrap steel, primary steel, and alloying metals, in varying
amounts depending on the products manufactured (table 6-12). Although respondents do have some ability
to adjust their relative consumption of scrap steel and primary steel by substituting one for the other, prices
for the grades of scrap required by steel foundries typically move in tandem with prices for primary steel.
Some foundries, particularly those which produce proprietary products for sale directly to end users, are able
to pass raw materials cost increases along to their customers.** Many foundries, however, are not positioned
to do so. In particular, steel foundries producing commaodity products for sale to OEMs are more likely to
be caught in a “cost squeeze” where they are not be able to pass raw materials cost increases along to their
customers. Increasing scrap costs have also led to creative cost-saving arrangements, such as some foundries
purchasing steel scrap directly from their scrap-producing downstream customers.*

Electricity and natural gas are not directly substitutable in the steel foundry process. Although the
decreasing energy share of electricity costs for responding steel foundries during 1999-2003 is in part a result
of relatively flat electricity prices, the increasing share of natural gas costs during the same period is the result
of price increases (table 6-13). The cost of natural gas is a growing concern to foundry industry officials,
many of whom believe that natural gas prices will increase even further because it is not assured that both
the supply and the delivery system for natural gas will grow as quickly as required by increasing demand.*
On the other hand, Energy Information Administration estimates suggest relatively constant natural gas
prices, with the probability of only modest price increases in the future.*

Labor

Although respondents’ total employment costs decreased as the workforce downsized (table 6-14 and
see table 6-7), per employee costs increased by 22 percent during 1999-2003. Most of the increase was
driven by salaries and wages, which increased by 19 percent on a per employee basis during this period.
However, health benefits, which averaged 11 percent of total employment costs during 1999-2003, increased
by more than 35 percent on a per employee basis to an annual average of more than $5,000 per employee in
2003. Other costs (including unemployment insurance and worker’s compensation), which averaged 9
percent of total employment costs during 1999-2003, increased by 39 percent on a per employee basis, to an
annual average of $4,400 per employee in 2003. Responding producers’ questionnaire data consistently
ranked these cost trends as serious issues impacting the viability of their operations. Industry officials

¥ U.S. industry officials, telephone interviews with USITC staff, Feb. 7 and 8, 2005.

¥ Ibid.

> Ibid.

18 U.S. industry officials, telephone interviews with USITC staff, Feb. 7, 8, and 9, 2005.

" Energy Information Administration, Annual Energy Outlook 2005 with Projections to 2025, DOE/EIA-0383
(Washington, DC: U.S. Department of Energy, 2005), pp. 95-99.
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Table 6-11
Steel foundries: Responding U.S. producers' financial results for their machining operations, fiscal years 1999-
2003

Item 1999 2000 2001 2002 2003
Net sales (shorttons) ..................... ® @) @) @) @)

Value (1,000 dollars)

Netsales . .......... i, 822,876 761,990 696,892 668,391 786,256
Cost of goods sold:
Rough castings produced . ............... 403,671 373,722 343,694 339,610 390,446
Rough castings purchased
from other companies . ............... @) @) @) @) @)
In-house machiningcosts ................ 212,014 222,048 207,798 182,898 237,087
Subcontracted machining costs ........... 13,817 17,148 15,822 15,216 15,527
Other machiningcosts .................. @) ®) ®) ®) ®)
Total costs of goodssold . .............. 639,941 622,007 577,599 546,447 653,660
Grossprofit ......... .. .. . 182,935 139,983 119,293 121,944 132,596
Selling, general, and administrative .......... 59,221 58,866 53,112 44,671 45,033
Operatingincome .................ccou... 123,714 81,117 66,181 77,273 87,563
Ratio to net sales (percent)
Costofgoodssold ....................... 78 82 83 82 83
Grossprofit ........... ... . 22 18 17 18 17
Selling, general, and administrative .......... 7 8 8 7 6
Operatingincome . ....................... 15 11 9 12 11

Number of establishments reporting:

Operatinglosses . . ........ ... .. o, 9 12 12 12 14
Financialresultsdata ..................... 36 39 40 40 41

'Data withheld to avoid disclosure of confidential business information.

Note.—Figures may not add to totals because of rounding. The figures above reflect only those establishments that
were able to provide quantity, value, and cost data.

gource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Table 6-12
Steel foundries: Share of total metal raw material costs for responding U.S. producers' rough casting
operations, fiscal years 1999-2003

(Percent)
Item 1999 2000 2001 2002 2003
Primary metals in scrap form ............... 61 58 56 59 60
Primary metals in otherforms . . ............. 23 26 28 24 23
Othermetal ........... ... ... ... o... 16 16 16 17 18
Total ... 100 100 100 100 100

Note.—Figures may not add to totals because of rounding.

gource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.
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Table 6-13
Steel foundries: Share of total energy costs for responding U.S. producers' rough casting operations, fiscal years
1999-2003

(Percent)
Item 1999 2000 2001 2002 2003
Electricity ....... ... ... . . . 73 69 66 72 68
Naturalgas ......... ... .. 24 30 33 27 31
Metallurgicalcoke ........................ ® @) @) @) @)
(0] 12 7=] S 2 1 1 A @)
Total ....... .. 100 100 100 100 100

!Less than 0.5 percent.
Note.—Figures may not add to totals because of rounding.

(S:ource: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

Table 6-14
Steel foundries: Responding U.S. producers' employment costs for their rough casting operations, fiscal
years 1999-2003

(1,000 dollars)

Item 1999 2000 2001 2002 2003
Salaries and wages (including overtime) ...... 395,018 418,981 389,939 353,490 371,427
Health benefits . ......................... 50,212 54,873 59,252 53,597 53,507
Pension and profit sharing ................. 17,277 19,295 15,962 12,827 14,577
Othercosts .......... ..., 42,159 47,409 47,365 44,565 46,081
Employeetraining ........................ 1,085 1,218 1,031 915 873

Total employeecosts ................... 505,751 541,776 513,549 465,394 486,465

Note.—Figures may not add to totals because of rounding.

gource_: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
ommission.

explained that employment costs are the most difficult manufacturing input to control because the prevailing
costs of labor, health benefits, and other employment costs are set by local markets, and cannot be influenced
by management techniques.*®

Investment

Respondents’ fixed-cost capital expenditures decreased from $77 per ton of annual capacity to $62
per ton reflecting the declining financial position of for the steel castings industry (table 6-15). Fixed capital
investments for individual firms range from several million dollars to tens of millions of dollars, with an
industry average of $14 million for steel foundries responding to the producer questionnaire. Increases in
environmentally-related expenditures, especially during 2000-2002, were a particular concern among
responding producers. Responding steel castings producers overwhelmingly cited environmental regulations

8 U.S. industry officials, telephone interviews with USITC staff, Feb. 7 and 8, 2005. Industry officials cited the
unique labor demands of the steel foundry industry as an inherent constraint. Because the work is relatively arduous,
and working conditions are dirtier and more dangerous than in some other industries, steel foundries have difficulty
attracting a sufficient number of suitable entry-level workers. Also, since steel foundry skills are necessarily
acquired on-the-job, industry officials cited high labor turnover and low retention as a constraint to labor force
development. Finally, the costs of unemployment insurance and worker's compensation are typically higher for the
steel foundry industry than for other industries because premiums are affected by workforce layoffs and workplace
accidents, which, despite diligent avoidance efforts, have occurred within the industry.
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Table 6-15
Steel foundries: Responding U.S. producers' capital and R&D expenditures for their rough casting operations,
fiscal years 1999-2003

(1,000 dollars)

Item 1999 2000 2001 2002 2003

Capital expenditures:
Machinery, equipment, and fixtures:

Environmentally related . ............... 2,128 3,460 7,906 6,031 2,194
Other........ ... i, 60,557 44,196 44,624 37,665 48,374
Land, building, and related improvements . . .. 8,824 13,690 11,152 2,779 7,116
Total . ..o 71,509 61,346 63,682 46,475 57,684
Research and development expenditures . . . . .. 5,118 5,266 5,725 6,883 8,017

Note.—Figures may not add to totals because of rounding.

Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.

as the government policy having the greatest impact on their castings business. Producers also stressed the
significance of research and development (R&D) expenditures to their continued competitiveness. During
1999-2003, respondents’ R&D expenditures increased by almost 57 percent, from 4 percent to 15 percent of
their rough casting operating income.

Debt

The ratio of book value to original cost for property, plant, and equipment decreased from 42 percent
to 32 percent during 1999-2003, reflecting the additional investments made by responding producers of steel
castings during that period (table 6-16).

Purchaser Trends

Respondents to the Commission’s purchaser questionnaire sourced 80 percent of their rough steel
castings, by value, from domestic producers during 1999-2003 (table 6-17). However, purchases of rough
steel castings of foreign origin increased by 25 percent during this period. In 2003, 18 percent of
respondents’ purchases of rough steel castings were from foreign producers, compared with 15 percent in
1999. By contrast, respondents’ purchases of machined steel castings of foreign origin were relatively flat
during 1999-2003 (with the exception of 2000), even as purchases of machined steel castings of domestic
origin increased by almost 65 percent in value. In 2003, 65 percent of respondents’ purchases of machined
steel castings were from domestic producers, compared with 52 percent in 1999.
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Table 6-16

Steel foundries: Other financial information for responding U.S. producers'rough casting operations, fiscal years

1999-2003
Item 1999 2000 2001 2002 2003
Total debt (1,000 dollars) .................. 246,132 242,064 240,652 268,868 275,676
Property, plant, and equipment:
Original cost (1,000 dollars) . .............. 974,690 1,029,380 1,078,468 1,068,540 1,111,132
Book value (1,000dollars) ................ 413,707 417,134 406,513 358,187 356,202
Note.—Figures may not add to totals because of rounding.
Source: Compiled from data submitted in response to producer questionnaires of the U.S. International Trade
Commission.
Table 6-17
All steel castings: Total reported U.S. purchases of domestic and foreign castings, 1999-2003
(1,000 dollars)
Type 1999 2000 2001 2002 2003
Rough castings:
Domestic* ........ ... ... ... .. ... 256,554 488,405 566,879 356,085 260,707
Foreign ......... . 45,251 106,791 134,947 137,976 56,492
Total ....... ... 301,805 595,196 701,826 494,061 317,199
Machined castings:
Domestic* ........ ... ... ... ... . ..., 119,815 117,285 141,929 164,964 197,591
Foreign ..........c. i, 109,471 175,705 107,512 92,344 106,333
Total ... . 229,286 292,990 249,441 257,308 303,924

! Includes data for purchases of castings from unknown sources to prevent disclosure of business confidential

information.

Note.—Figures may not add to totals because of rounding. These data do not indicate all purchases of castings in the
United States. See ch. 1 for additional information on data coverage.

Source: Compiled from data submitted in response to purchaser questionnaires of the U.S. International Trade

Commission.
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Product Profile

Steel Valve Castings

Industry Profile

Industry structure.—In response to the
Commission’s questionnaire, 12 foundries in the United
States reported producing steel valve castings. Three
foundries located in Wisconsin, Alabama, and Nebraska
account for approximately 55 percent of the quantity of
steel valve castings reported, and 73 percent of the
production value. Most foundries are multi-product job
shops that produce in low quantity for various industries,
including, for example, the pump, energy, and
transportation industries. Sand casting and investment
casting are the leading methods used to produce steel
valve castings. Most foundries that produce steel valve
castings manufacture their own molds and patterns, as
well as machine rough castings. Establishments that
produce steel valve castings have increased automation
to increase efficiency, as well as to reduce lead times and
operating costs.’* Most U.S. producer respondents
reported that being qualified as an Approved
Manufacturer was an important factor in the marketing of
castings. U.S. producers cited 1ISO 9000/14000 as the
most common certifications.

U.S. producers of steel valve castings vary in the
channels by which they distribute their products. In
response to the Commission’s questionnaire, U.S.
producers of steel valve castings reported that OEMs are
the most important channel of distribution, with
approximately 80 percent of shipments of rough castings
and 75 percent of machined castings going to OEMs
(table 6-18).

Product Description and Uses

Taps, cocks, valves and similar devices are used to
c