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PREFACE

On September 1, 1986, at the request of the Committee on Finance of the
U.S. Senate, 1/ the U.S. International Trade Commission instituted
investigation No. 332-232, U.S. Global Competitiveness: The U.S. Automotive
Parts Industry, under section 332(g) of the Tariff Act of 1930 (19 U.S.cC.
1332(g)). 2/ The Commission was asked by the Committee on Finance to provide
information on, and analyze, measures of the currvent competitiveness of the
U.S. industry in domestic and foreign markets; the competitive strengths of
U.S. and major foreign competitors in these markets; the nature of the main
competitive problems facing the U.S. industry; the sources of these problems
and to what extent they are transitory or reversible situations as opposed to
fundamental or structural problems; and the competitive strategies of U.S. and
foreign industries and the importance of global markets to future
competitiveness. The study also includes a detailed analysis of selected key
products 3/ that are important to the U.S. automotive parts industry and are
representative of different segments of the industry in terms of manufacturing
process, import competition, marketing, and its financial condition.

Notice of the investigation was given by posting copies of the notice of
investigation at the Office of the Secretary, U.S. International Trade
Commission, Washington, DC, and by publishing the notice in the Federal
Register (51 F.R. 27263, July 30, 1986). 4/

~ The Commission held a public hearing on this investigation as well as the
four others in this series (investigation Nos. 332-229 through 332-233) 5/ at
the U.S. International Trade Commission Building in Washington, DC, on
February 24, 1987. At that time, 15 separate interested parties presented
testimony in connection with this investigation. 6/

In the course of this investigation, the Commission compiled data and
information from questionnaires received from 243 producers, 163 importers,
and 112 purchasers. 7/ This listing was derived from mailing lists in
previous Commission investigations, a Trinet Market Share Report, the Custom's
Net Import File, and individual firms in the automotive parts industry. U.S.
producers responding to the questionnaire accounted for over 90 percent of
total industry shipments 8/ during 1982-86. In addition, data provided by

1/ The request from the Committee on Finance is reproduced in app. A.

2/ Commissioner Rohr did not participate in this investigation.

3/ The products covered include batteries, bearings, engines, autosound
components, shock absorbers, transmissions/transaxles, and tires.

4/ A copy of the Commission's Notice of Investigation is reproduced in app. B.
5/ The Committee on Finance also requested that the Commission conduct
investigations on U.S. international trade competitiveness with respect to
building block petrochemicals and major consuming industries; the U.S. textile
mill industcy; optical fibers, technology and equipment; and the steel sheet
and strip industry. ’

6/ See calendar of witnesses in app. GC.

1/ A discussion of the survey design and methodology appears in app. D.

8/ Total industry shipments compiled from official statistics of the U.S.
Department of Commerce. .
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producers in the seven selected products represented an estimated 85 to 95
percent of their respective industry shipments. Finally, information was
gathered from various public and private sources: U.S. Embassies and
consulates, interviews with domestic parts firms; foreign automakers and parts
companies in Japan, Taiwan, Korea, and Brazil; importers; and purchasers of
automotive parts, as well as from public data gathered in other Commission
studies. 1/

The information and analyses provided in this report are for the purpose
of this report only. ©Nothing in this report should be construed to indicate
how the Commission would find in an investigation conducted under other
statutory authority covering the same or similar subject matter.

1/ In the use of this report it should be noted that during the period covered
by this investigation, 1982-86, the general price level in the United States,
as measured by the gross national product price deflator, increased by 14
percent. To express dollar values contained in this report in constant 1982
dollars, the values presented may be divided by the following factors:
1983--1.04, 1984--1.08, 1985--1.11, 1986--1.14.
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EXECUTIVE SUMMARY

The U.S. automotive parts industry is composed of some 15,000 firms that
produce finished components used in autos, trucks, and buses. The major focus
. of the automotive parts industry is the production and sale of original
equipment parts to motor-vehicle producers, and to a lesser degree,
replacement parts to the aftermarket.

The economic health of the parts industry is directly related to the
health of the motor-vehicle industry; thus, U.S. shipments of auto parts
generally follow trends in U.S. auto production. U.S. sales of parts peaked
in the late 1970's, decreased during the economic recession of 1980-82, then
increased during 1983-86.

Owing to several empirical obstacles, the size of the domestic market for
auto parts and the relative importance of imports into this market have been
difficult to measure. In recent years, increased imports of motor vehicles
have slowed U.S. auto production and therefore diminished the size of the
domestic market for parts. At the same time, while imports of parts have
increased substantially there have been difficulties in quantifying the
magnitude of these imports because many auto parts are imported as components
of engines and other assemblies. However, the Commission has been able to
obtain sufficient data to estimate both the size of the domestic auto parts
market and measure the relative importance of imports.

According to questionnaire data presented in table A, U.S. shipments of
automotive parts increased irregularly during 1982-85, rising from $51.1
billion in 1982 to $83.0 billion in 1986, or by 62 percent. Net profits
before taxes, however, followed a different trend, increasing from $4.0
billion in 1982 to $10.8 billion in 1984, and then declining to $8.3 billion
in 1986. Employment in the U.S. automotive parts industry during 1982-86 rose
by 21 percent, from 504,580 workers in 1982 to a peak of 610,570 workers in
1985, then decreased by 3 percent to 591,638 workers in 1986. The U.S. auto
parts trade deficit and the imports to consumption ratio both increased
substantially during 1982-86. The U.S. trade deficit rose from $1.2 billion
in 1982 to $10.0 billion in 1986, and the ratio of imports to consumption
increased from 13 percent to 20 percent during the corresponding period
(fig. A).

Based on comparisons of data compiled from responses to the Commission's
questionnaires with broader industrial measures, sales by the U.S. auto parts
industry expanded more rapidly than the durable goods component of the U.S.
gross national product (GNP), the overall GNP, and all manufacturing, but not
quite as rapidly as the entire motor vehicle and equipment industry
(table B). Shipments of auto parts increased by an average annual rate of
12.6 percent during 1982-86, compared to increases in shipments of motor
vehicles and equipment (13.1 percent), durable goods (9.4 percent), overall
GNP (8.2 percent), and all manufactured goods (3.8 percent). The increase in
shipments of auto parts is largely attributable to the strong rebound in the
automotive sector during 1983-85. Employment followed trends in shipments;
the number of production and related workers employed by U.S. parts makers
increased at an average annual rate of 4.1 percent during 1982-86, which
overshadowed the decline in all manufacturing (-0.8 percent), but was slower
than the rate for the motor vehicle and equipment industry (6.3 percent).
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Table A
Profile of the U.S. automotive parts industry and market, 1982-86
Average
Absolute annual
change, percentage
1986 change,
from 1986 over
Item 1982 1983 1984 1985 1986 1982 1982
Shipments:
Total (million dollars)..... 51,146 61,605 75,187 84,459 82,992 31,846 12.9
Industry coverage
(percent).......... Cereees 92.3 91.1 91.6 95.9 87.8 -4.5 -1.4
Net sales 1/ (million ’ : v .
dollars)...... Ceseeeas veeee. 59,539 72,703 86,683 101,232 111,573 52,034 16.9
Net profit (before taxes)
(million dollars)......... 4,012 7,799 10,834 9,434 8,350 4,338 20.1
Ratio of net profits (before
taxes) to net sales : :
(percent)...... Cteeeeaaean . 6.7 10.7 12.5. 9.3 7.5 .1 2.8
Capital expenditures:
Domestic (million dollars).. 1,657 1,479 1,425 2,623 2,782 1,125 13.8
Abroad (million dollars).... 334 319 1,524 1,073 953 619 29.9
Total (million dollars)..... 1,991 1,798 2,949 3,696 3,735 1,744 17.0
Ratio of domestic capital
expenditures to shipments
(percent)....... e " 3.2 2.9 3.9 4.4 4.5 1.3 8.9
R&D expenditures:
Domestic (million dollars).. 1,269 1,355 1,597 1,642 2,074 805 13.1
Abroad (million dollars).... 142 137 172 204 282 140 18.7
Total (million dollars)..... 1,411 1,492 1,769 1,846 2,356 945 13.7
Ratio of domestic R&D
expenditures to shipments
(percent)....... eeeeretaans 2.5 2.2 2.1 1.9 2.5 2/ 2/
Employment:
Total (number).............. 504,580 537,045 596,283 610,570 591,638 87,058 4.1
Production and related
workers (number)..... +oeo. 445,344 459,352 554,965 563,334 554,117 108,773 5.6
Exports (million dollars)..... 5,773 7,060 8,922 9,357 8,914 3,141 11.5
Imports (million dollars)..... 6,941 8,238 14,001 15,396 18,950 12,009 28.5
Trade balance i
(million dollars)........... (1,168) (1,178) (5,079) (6,039) (10,036) (8,868) 71.2
Apparent consumption
(million dollars)........... 52,314 62,783 80,266 90,498 93,028 40,714 15.5
Ratio of imports to
consumption (percent)....... 13.3 13.1 17.4 17.0 20.4 7.1 11.3
Ratio of exports to
consumption (percent)....... 11.0 11.2 11.1 10.3 9.6 -1.4 -3.3

1/ Some producers were unable to separate net sales of parts from overall operations; thus,

net sales are greater than shipments.
2/ Less than 0.05 percent.

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

International Trade Commission.



Figure A :
Automotive parts: U.S. exports, imports, and trade balance, 1982-86
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Source: Compiled from data submltted in response to questionnaires of the U.S.
International Trade Commission.

Along with the increase in shipments, the trade deficit in auto parts
‘increased rapidly during 1982-86 at an average annual rate. of 74 percent.
During the same period, the trade deficits in all manufacturing and complete
motor vehicles increased at slower rates of 47 percent and 35 percent per
year, respectively. The rise in U.S. imports of parts largely reflects
increased imports by General Motors, Ford, and Chrysler (the Big Three), an
increase in the number of foreign-owned U.S. auto producers (which import much
of their requirements for parts), and increased imports by other U.S.
importers (truck manufacturers, mass merchandisers, trading companies, and
other independent purchasers). At the same time, the import share of the U.S.
market for parts increased at a faster pace than did the import penetration
ratio for all manufacturing and complete motor vehicles durzng 1982-86.

Competition in the U.S. market for auto parts is expected to increase in
the coming years as U.S. automakers continue to purchase parts from both’
domestic and foreign sources, Japanese auto producers located in the United
States continue to purchase high-value components from Japan, and’
Japanese-owned parts firms open production facilities in the United States
Thus, U.S. parts makers are in a very competitive and 1ncre351ngly
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Table B )

Comparisons of the U.S. automotive parts industry with other U.S. industries, 1982-86
Average
annual
percentage
change, 1986

Item .. 1982 1983 1984 1985 1986 over 1982

U.S. gross national product : .

(billion dollars)............ ,» 3,069.3 3,304.8 3,662.8 3,998.1 4,206.1 8.2

Shipments: :

Durable goods (billion
dollars).......conuuus ceereas 499.9 555.3 655.7 703.5 716 .8 9.4
Auto parts industry (billion . -
dollars).....vcivieveencnns . 51.6 61.6 75.2 84.5 83.0 12.6
Motor vehicle and equipment in-
dustry 1/ (billion dollars).. ~110.1 144.4 176 .4 186.1 2/ 180.4 13.1
All manufacturing (billion c o
dollars)......... Cesesaasanas 1,960.2 2,054.9 2,253.4 2,279.1 2,273.3 3.8
Trade (deficit): ' ' . A
Auto parts industry (billion A
dollars)......cooovuneennnn. (1.1) (1.1) (5.1) (6.0) (10.1) -74.1
Complete motor vehicles 3/ ' . -
(billion dollars)............ © (l4.6) (20.8) (27.9) 37.7) (48.6) -35.1
All manufacturing (billion : )
dollars).....cocivreninonananns (31.8) (57.5) (107.9) (132.1) (149.4) -47.2
Employment: :
Auto parts industry (thousand
PELSONS) ..ot vrierneasnnsns 505 537 596 611 592 4.1
Motor vehicle and equipment
industry 1/ (thousand
PELSONS) e v v ot vseresecrenosnne 616 ‘659 753 152 2/ 788 6.3
All manufacturing :
(thousand persons)........... 17,818 17,453 17,855 17,503 2/ 17,275 -.8
As a share of net sales: '
Capital expenditures:
Auto parts industry ,
(percent) . ....coivviivnnrnnnn 2.8 2.0 2.8 2.6 2.5 -
Motor vehicle and equipment
industry 1/ (percent)........ 4.2 1.9 1.9 3.1 4/ -
All manufacturing (percent).... - 3.7 3.1, 3.4 3.9 4/ -

Income before taxes: ' i )

Auto parts industry (percent).. 6.7 10.7 12.5 9.3 1.5 -
Motor vehicle and equipment )

industry 1/ (percent)........ _ 1.0 5.1 5.2 5.9 4.4 -
All manufacturing (percent) 6.3 6.2 7.0 ‘5.8 5.8 -

Import penetration:

Auto parts market (percent).... 13.3 13.1 17.4 17.0 20.4 PN
Complete vehicle market 3/ ' ‘

(percent)........cvvveeianns 25.0 22.6 19.1 26.4 30.0 -
All manufacturing (percent).... 12.1 12.1 13.6 14.2 15.1 -

1/ Includes products in Standard Industrial Classification industry

2/ Estimated by the staff of the U.S. International Trade Commission.

grouping 371.

3/ Only complete motor vehicles as defined in the Tariff Schedules of the United States.

4/ Not available.

Source: Unless otherwise noted, data for the auto parté induétry are compiled from data
submitted in response to questionnaires of the U.S. International Trade Commission; other data

are compiled from official statistics of the U.S. Department of Commerce.
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international market in which they must lower costs, improve quality, ensure .
timely delivery, and expand design and research and development efforts The

prlnclpal findings of the 1nvestlgat10n are outlxned below

o Certain U.S. auto parts makers gaired in competitive strength during
1982-86. However, many U.S. firms recognize the importance of
contiriuing to improve gua11tyl delivery, and costs 1n order to
prosper in the 1990's. :

Although the U.S. auto parts industry is gaining in competitive strength
through the increased implementation of certain quality, delivery, and cost
strategies, data compiled from the Commission's producer questionnaire
indicate that many U.S. parts makers believe that all major countries
producing auto parts (with the exception of West Germany), held an overall
cost advantage compared with the United States with respect to 11 key areas
that compose the cost structure of the industry.. U.S. producers indicated
that they held an advantage only in the-.cost of fuel V1s a—v1s foreign
competitors (pp. 8-3 and 8-4). . : ~

At the same time, three—fourths of U.S. producers believed that, overall,
they were competitive in U.S. and major foreign markets during 1982-86.
Certain production control techniques, such as statistical process control,
just-in-time.delivery, and the Taguchi method (p. 7-14) are being employed by
U.S. parts makers to attain world-class quality standards In R&D and 4
engineering support, the U.S. ‘industry is taking advantage of increasingly
affordable computer software and hardware in-systems such as computer-aided-
design, computer-aided engineering, and artificial intelligence. Horeover,
the U.S. industry is striving to increase communication and process
standardization by means of commercial cooperative arrangements. In the
marketing area, U.S. producers indicated their w1111ngness to respond to
customers, provide better service, sign long-term contracts, increase sales
inventories, and offer rebates and longer warranties (pp. 7-20 and 7-21).

Based on experience to date, U.S. suppliers manufacturing commodity-type
high-volume mechanical components will probably find themselves in a declining
competitive position vis-a-vis other major parts-producing nations. U.S.
parts makers producing components with relatively high technology :
requirements, or the need for flexible response to end user demand, could
produce products competitive with major foreign suppliers (p. 10-5).

o U.S. auto parts producers have endeavored to maintain global market
share through a variety of actions designed to enhance their
competitiveness. In response to rising competitive pressures, U.S.
parts firms are increasing their level of foreign investment, as
well as their participation in joint ventures, mergers, and
licensing arrangements. .

The structure of the U.S. automotive parts industry has become
increasingly complex in the last decade. The manufacture of auto parts has
undergone a large degree of internationalization because of the activities as
both automakers and parts producers of the Big Three, the changing demands on
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parts suppliers, and the domestic content requ1rements of foreign
governments. U.S. motor vehicle manufacturers are beginning to. award.
single-source, long—term contracts to independent suppliers, and.are forging
relationships with foreign motor-vehicle manufacturers to acquire both parts
and complete vehicles. The internationalization of motor vehicle and auto
parts manufacturing has enhanced the competitiveness of. the parts
manufacturers. Further complicating the structure of the industry, the
large-scale introduction of electronics in automobiles has prompted new
companies to enter the field, and pressed established firms to respond to
changing demand. The competitive results of structural change could leave a
U.S. industry composed of larger companies made up of smaller, more flexible
units (pp. 3-1 to 3-7, 10-3).

o Based on estimates derived from motor vehicle production and
' registration data, world consumption of motor-vehicle parts is
estimated to have increased from $210 billion in. 1982 to $305 billion
in 1986, or by 45 percent. In 1986, consumption of original
equipment parts is estimated to have been $244 billion, and
production of aftermarket parts, $61 billion.

World consumption of motor-vehicle parts is directly related to the
number of new motor vehicles'produced and the total number of automobiles,
trucks, and buses currently in operation. It is estimated that 70 to 80
percent of total world parts production is used in the assembly of new
automobiles, trucks, and buses, and the remaining 20 to 30 percent is destined
for aftermarket use. 1In 1986, the United States produced almost 11 million
motor vehicles, or almost 24 percent of the total world production (up from 19
percent of world production in 1982) (figs. B and C). The United States
accounted for an even higher percentage of total world registrations of motor
vehicles, with 172 million vehicle registrations in 1986, or 34.8 percent of
the world total of 494 million registered vehicles (p. 2-2).

o 1In 1986, North Amer1ca (the United States, Canada, and Mexico)
accounted for over one-half of world automotlvegparts imports, up
from a’ 37—percent share in 1982.

Total world parts trade (1mports) increased by an estimated 53 percent
during 1982-86. Europe was the second largest market after North Amerlca,
accounting for an estimated 40 percent of the import total. The bulk of
imports into North America, the Far East, and Western Europe were
intraregional transactions. Developing country 1mports declined by an
estimated 50 percent during the perlod (pp. 2-2 to 2-4).

o Domestic shipments of automotive parts by U.S. producers rose by 62
percent during 1982-86 and consumption of the parts profiled in this
study increased overall by 78 percent. Both were outpaced by a
tripling of imports.

The rise in the value of domestic shipments of automotive parts during
the period, from $51.1 billion in 1982 to $83.0 billion in 1986, and the
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Figure B o .
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increase in consumption of parts to an estimated $93.0 billion in 1986 is
closely linked to ‘the strorg rebound in the automotive sector following the
economic decline of 1980-82. The parts producing subsidiaries of the Big
Three, collectively, accounted for 53 percent of total U.S. shipments in 1982
compared with 62 percent in 1986. Factory sales of trucks rose by 8l percent
to 3.4 million units, and passenger car sales increased nearly 50 percent to
7.5 million units in 1986. . Apparent consumption of automotive parts rose at a
higher rate than domestic shlpments during 1982-86, because of accelerated
growth in 1mports, which nearly tripled from $6.9 billion 1n 1982 to

$18.9 billion in 1986 (pp. 3-2, 3-4 to 3-6).

o U.S. imports of automobiles dhring 1982-86 increased by almost 125
percent, in terms of value, and trucks increased by almost 97
percent during the same period. The principal causes for these
increases include the effects of Japanese voluntary export
restraints and the demand for more luxurious automobiles and
lightweight trucks by U.S. consumers.

The combined total of U.S. imports of automotive parts and U.S:. imports
of motor vehicles increased from $30.7 billion in 1982 to $71.8 billion in
1986, or by almost 134 percent. The average annual percentage increase for
autos/trucks and automotive parts dur1ng 1982-86 was 22 percent and 29
percent, respectively (p. 2-7).

o U.S. imports of automotive parts by the Big Three increased by more
than’ 100 percent during 1982-86, to $5.6 billion, and imports by
Japanese automakers located in the United States more than tripled
from $486 million in 1984 to $1.6 billion in 1986.

The bulk of these imports were from either wholly owned subsidiaries of
auto manufacturers or joint venture operations and were intended for orlginal
equipment use. 1In 1986, the Big Three imported engines, valued at :
$1.5 billion, and transmissions, valued at $1.0 billion, according to
respondents to the Commission's questionnaire. Increased sourcing offshore
underscores the growing internationalization of the motor—vehlcle assembly and
parts industries (pp. 2-5 to 2-6). '

o The financial performance of the automotive parts industry was mixed
during 1982-86, showlng a strong climb in net sales and fluctuating

profits.

The improvement in market conditions was reflected by an 88-percent
increase in net sales, from $59.5 billion in 1982 to $111.6 billion in 1986.
The ratio of net profits before taxes to sales rose from 6.7 percent to
12.5 percent during 1982-84, then fell to 7.5 percent in 1986. Capital
expenditures and research and development (R&D) spending averaged to about 3
percent and 2 percent, respectively, of net sales during 1982-86 (pp. 3-8).



o There has been a tremendous 1ncrease in ‘the level of fore1gn 1nvestment
in the U.S. automotive industry in recent years. The impact of :
Japanese investment on employment in the auto parts industry has_;
been a controversial subject; however, there are indications that
such investment will represent an employment gain in the industry.

There is intense competition among U.S. State governments to attract
Japanese and other foreign automakers and auto parts firms to locate in their
States. Many U.S. parts makers claim that incoming Japanese firms will create
overcapac1ty in an industry that is forecasted to have relatively slow rates
of growth during 1988-97. The effect of having auto parts produced abroad and
imported as opposed to producing them in the United States is to lower
employment in the U.S. parts industry (pp. 5-4 to 5-10).

s

o The U.S. auto parts industry is affected by a number of U.S. and -
foreign government trade and nontrade policies. U.S. 'industry
sources claim that unfair trade practices and nontariff barriers by

" foreign competitors serve as competltlve xgpedlments 1n both the
U.S. market and forelgn markets.

The U.S.-Canada Automot1ve Products’ Trade Act' (APTA) of 1965 is aimed at
expanding automotive trade between the two countries; and the Japanese o
Voluntary Restraint Agreement (VRA) provides temporary protection for the U.S.
automobile industry by limiting imports from Japan. The Generalized System of
Preferences (GSP) provides duty-free entry to certain products (including
automotive) from designated countries, and the 806 30/807 00 tariff prov1s1ons
“allow U.S. automakers to take advantage of lower costs ‘abroad’ by
internationalizing operations. Foreign trade zones (FTZ' 's) are used for
warehousing, transshipment, further processing, and exportatxon of domestic ’
and foreign merchandise, and the market-oriented, sector-specific (MOSS)
talks, which were concluded in August 1987, were principally aimed at
increasing U.S. auto parts sales to Japanese automakers (p. 6-16). Nontrade
related policies of the U.S. and State governments regulate and benefit the
U.S. automotive parts industry in the areas of research ‘and- development tax,
safety, emissions, and fuel economy (p 6- 19)

U.s. producers allege that the domestic'parts industry faces unfair trade
-practices affecting imports such as underpricing, dumping, subsidies,
targeting, and counterfeiting. Nontariff barriers affecting U.S. exports
include quantitative restrictions and similar specific limitations, 'strict
distribution practices, nontariff charges on imports, government participation
‘in trade various standards, and customs procedures and admxnlstratlve
practices (p. 6-2). :

0 Auto parts production is becoming 1ncrea51ngly dependent on advanced
manufacturing techniques; thus, the machine tool, computer, and
robotics’ 1ndustr1es are developxng a var1ety of automated production

machinery.

U.S. auto parts producers have responded to competltxve pressures by
1ncrea51ng the level of automation of their production processes. In
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addition, new advances in material usage and the proliferation of automotive
electronics have stimulated the use of advanced manufacturing processes that
utilize numerically controlled machine tools, computers, and robotics. ‘A
significant example is the plastics machinery industry. Plastics are becoming
increasingly prevalent in automobile parts; as'a result, the U.S. market for

~ plastic machinery has grown from an estimated $750 million in 1982 to about
$1.7 billion in 1986. " U.S. producers currently dominate in the various U.S.
markets for auto parts production machinery, and are continuing to innovate in
product design to maintain market share. ‘Foreign producers, principally from
Japan and West Germany, have made significant inroads in the U.S. market for
production machlnery in- recent years (pp 7-1 to 7-12).

o Major U.S. upstream.supﬁiier industries would be affected by shifte.in"
the level of competitiveness of the U.S. auto parts industry.

A number of U.S. 1ndustr1es are significantly affected by changes in the
output of U.S.-made automotive parts .-The supplying industries most likely
affected by changes in the output.of motor—vehicle parts are iron and steel
forgings -and foundries, the ‘aluminum and nonferrous castings' industry, and the
electrometallurgical products industry. No other industry directly or
indirectly supplied more than 25 percent of its output to the makers of auto
parts. This implies that no other industry (besides those listed above) would
experience more than a 12,5-percent drop in demand 1f the output of auto parts
were reduced by- one—half (pp. 9-1 to 9 3)

Shifts in materlals content in passenger cars over the past decade
(carbon steel declined by 29 percent, cast iron declined by 17 percent, high-
strength steel increased by 87 percent, plastics increased by 33 percent, and
aluminum increased by 63 percent) occurred in response to the auto industry's
movement to produce lighter weight, more fuel efficient, better performlng "
vehicles and to reduce productLOn costs (pp 9-4 to 9-5).

(o] The U.S. market for automotive electronics grew to $4 billion in 1986
and is expected to expand at about 10 percent annually through the
turn of the century. At present, the most widespread application
for automotive electronics is in engine management systems des1gned
to increase fuel efficiency and decrease emissions.

U.S. automakers began using ‘electronics in the mid-1970's to help achieve
the federally mandated fuel efficiency and pollution control regulations. The
regulations have become more stringent over the years, thereby spurring i
innovation in product -design. ' As novel applications develop, new and.
sometimes exotic uses for electronics are being implemented for the safety,
comfort, and convenience of the driver and passengers. Examples of new
product innovations include electronically assisted brakes, suspensions, and
transmissions as well as more esoteric systems like navigational control,
heads—up display, and collision avoidance devices. The market for automotive
electronics is likely to grow as more high technology electronics producers
enter the market ‘and electronic. systems become increasingly commonplace. By
the year 2000, industry sources indicate that the average value of electronics
in an automobile may approach $2,000, (compared to about $525 in 1986), and
the entire U.S. market for automotive electronics will be about $14 billion
(compared to about $4.0 billion in 1986) (pp. 11-1 to 11-20).
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INTRODUCTION

This report examines the factors affecting competitiveness in the global
market for automotive parts. ' It profiles the U.S. industry and major foreign
competitors and discusses the actions that U.S. firms have taken to become

" more competitive in both the domestic and world markets. The report also

reviews the implications of structural changes for U.S. producers of
automotive parts. ' - . .

Competitiveness of the U.S. parts industry is a much- discussed ‘topic
because of the increasing level of imports and the recent decline in exports,
along with the rise in new U.S. parts production facilities established in the
United States by foreign firms. It has been said that competitiveness is an
idea that everyone understands, but no one can define or quantify. A
discussion of the concepts and determinants of competitiveness can be found in

app. D.

The U.S. automotive parts industry is currently undergoing a massive
restructuring process. The major U.S.-owned motor-vehicle producers are in-
the process of decreasing their internal production of parts and outsourcing,
turning to both independent domestic parts suppliers and foreign-owned parts
firms. Concurrently, foreign-owned parts manufacturers are establishing U.S.
production facilities to supply not only Japanese automobile and truck plants
located in the United States and Canada, but also to compete with U.S.-owned
parts producers. Thus, while nonintegrated U.S. parts producers have an
opportunity to gain additional sales because of the increased outsourcing by
the domestic vehicle manufacturers, they also face increased competition from
of fshore parts producers and from new foreign-owned firms in the United States.

As the world automotive industry expands its internationalization, so
will the parts industry. Joint ventures and/or licensing agreements between
companies located in different areas of the world have become a common method
of entering a country. In addition, these ventures have added an additional
source for components that may be utilized by both parties of the joint
ventures, or exported to a third country. Finally, internationalization has

helped new industrialized countries, such as Korea, Mexico, and Taiwan to
become major sources of components, creating additional competition for U.S.
parts producers.

Other key issues facing the industry are the changing relationships
between management and labor, suppliers and purchasers, and business and
Government. U.S. management and labor are learning that it is to their mutual
advantage to work together, instead of maintaining an adversarial
relationship. The industry is also working much more closely with its
customers, especially in the design phase of components. Automakers are
increasingly demanding a product with "no"” defects and delivered at a specific
time, so the relationship between the two has to be close. Finally, the
Federal and State governments are providing various forms of aid, both
financial and nonfinancial, to attract or retain the auto parts plants and are
working closely with both the vehicle and parts manufacturers.
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Manufacturing techniques, such .as material substitution, increased use of
robotics, and other new types of machinery, and new software concepts such as
artificial intelligence; have dramatically changed the parts industry. Parts
producers have also begun to employ many new management techniques and to make
large expenditures for new machinery and research and development.

All of these issues, as well as many less important issues such as
nontariff barriers and marketing policies, are thoroughly discussed and
analyzed in this study. In addition, seven specific automotive parts are
covered in detail in the final chapter of the report. These products are
autosound components, batteries, bearings, engines, shock absorbers, tires,
and transmissions. -



CHAPTER 1. MAJOR FACTORS DETERMINING COMPETITIVE ADVANTAGES IN THE
GLOBAL MARKET FOR AUTOMOTIVE PARTS

The three major factors that determine the competltlve pos1t10n of an .
automotive . parts manufacturer are quality, cost,, and the. ab111ty to. deliver
components in a timely manner. If a parts. supplier cannot prov1de thesé three
factors in the world automotive market in today's 1nternatlonal environment,
the probab111ty that this manufacturer will contlnue operat10ns profitably
into the next decade is marginal. 1/ Virtually all major world-class motor-
vehicle manufacturers stress that these three criteria must eventually be met
by each supplier if the supplier and the vehicle producer are to remain
_competitive in the global market for motor vehicles. |

There are many variables that lie behind the three major factors. During
the last two years, the value of the dollar has declined. substantxally in
relation to the currency of many of our tradlng partners, mak1ng U.S. parts-
suppliers much more cost competitive. Other variables are the costs of raw.
material; labor, capital, and utilities; government regulatory policies;
'government trade policies; educational levels of managers and production
workers; production practices and technology (e.g., robotics,. computer—a1ded
design, and numerically controlled machinery); and suppller/customer e
relationships. -

" Price, Quality, and Delivery

During the Commission's hear1ng on the automotive parts industry, the
president and chief executive officer of Nissan Motor Manufacturing Corp.,
U.S.A., testified that his company's procurement policy.was very
straightforward. "“We source on the basis of three criteria: . quality, cost,
and timeliness of delivery," stated Nissan's pre51dent 2/ He continued by
saying, "This means that the qua11ty of parts American companies ‘offer us,
must be as good as the quality we're getting from Japan or better, the. cost -
has to be lower, and we must be assured of t1me1y delivery.” 3/ The. vice
president in charge of General Motors' materials management staff said that
their new Suppller Assessment Program evaluates supp11ers in areas of quality,
cost, and delivery, as well as technology and management 4/ He stated "It
is most important to think about suppliers in terms of the quality and the
cost of their products, rather than thinking of supp11ers from a geographlcal
base perspective.” 5/ . _ o . .

The quality, cost, and delivery criteria are also>wellirecogniied_by all
major U.S. automotive suppliers. The president of the Budd Co., a major
mnonintegrated supplier of stampings, wheels, brakes, frames, and ‘other

1/ Arthur Andersen & Co., Cars_and Competition, July 1987, p. 7.

2/ Transcript of the hearing, pp. 162-163. '

3/ 1bid. o . -

4/ Theodore G. Coutilish and Michelle Krebs, "Taklng the Ax to Suppllers,"
Automotive News, July 27, 1987 p. E2. '

5/ 1Ibid.
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associated auto products, warns, "Automotive suppliers that don’'t have a cost
competitive, quality image aren't going to be around over the long pull."” 1/
According to Budd's president, all Budd divisions are emphasizing quality
since there is a definite relationship between quality and cost reductions.
Since vehicle manufacturers are seeking not only stable prices from their

~ suppliers, but many times expect actual cost reductions over time for the
components they purchase, the auto suppliers must reduce costs while
malntain1ng quality levels. -

thle many world vehicle manufacturers have traditionally produced many
of their own parts through wholly owned parts subdivisions, the trend in some
auto companies is changing. For example, the Ford Motor Company at one time
produced virtually all of its own parts. Ford now produces approximately half
of its own parts, while General Motors produces approximately 65-70 percent of
its requirements, and Chrysler produces less than 30 percent. 2/ However, all
three companies have stated that their own subsidiaries no longer will ‘
automatically be selected as the ‘supplier of a new part. Each subsidiary will
have to bid against -outside suppliers -and meet all criteria in order to supply
the specific part. The vice president of materials handling for General
Motors summarized the automaker's position on'outsourcing when he said, "We
must sort out the best places to get things done, to buy materials and - ;
components at the most competitive cost, be they manufacturers outside of
General Motors or manufacturers outside of the country." 3/

Supplier/Customer Relationships

Relationships between automotive parts suppliers and their principal
customers, the vehicle manufacturers, vary widely throughout the world. 1In
some countries, the major parts suppliers are wholly 'or principally owned by
the 'vehicle producers. 1In other countries, the suppliers are mostly
independently owned. Some vehicle manufacturers fully develop a new component
and merely provide the specifications to the supplier. Other vehicle
manufacturers and their suppliers work very closely together and jointly
develop new components. In .the past, many auto manufacturers signed
short-term contracts with their suppliers (typically, 1 year 'in duration).
Others negotiated 3- to 5-year contracts. These longer term contracts are
becoming. increasingly commonplace. The number of component suppliers that
supply the identical product to the vehicle manufacturer varies from one to
more than five, depending on both the 1nd1v1dual manufacturer and/or the
component 1nvolved . - :

Currently in Korea, there are approximately 820 auto parts producers; 55
are classified as large producers, and the remaining 765 are classified as
small-to-medium-size producers. 4/ Of the large firms, all are either wholly
or partially owned by the Korean vehicle producers, and almost 700 of the

1/ "Budd Bounces Back," Automotive News, July 27, 1987, p. E28.

2/ Lynn Adkins, "Auto Supplxers Race Into The Future,” Dun's Business Honth
October 1986, p. 59.

3/ Ira G. Black, "Out-Sourcing Gains Homentum," Automotive Industr1es, June
1982, p. 9.

4/ USITC staff interview with Korean Auto Industries Corp. Association, Seoul,
Korea, Apr. 29, 1987. '
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remaining 765 smallltomedium—s1ze parts suppliers are affiliated with the .
vehicle manufacturers. ‘1/ 'In comparison, there are approxlmately 10,000 to
20,000 parts suppliers to the 10 pr1nc1pa1 Japanese. vehicle producers in
Japan, with 500 of these suppliers considered primary suppliers to the
industry. 2/ However, unlike Korea, while the majority of the primary

~ suppliers are affiliated with the auto producers, the small-to-medium-size
firms are not. g

In addition, whereas one maJor automaker in Japan has a d1rect
relationship with only 200 to 300 parts makers, General Motors of the United
States deals with approxlmately 3,500 different suppllers just for assembly
operations. 3/ At an annual meet1ng of the American Die. Castlng Institute,
the principal staff engineer of ‘the research’ department of Ford Motor Co.
mentioned that Ford had 2,300 large volume suppliers, but Toyota had only 250
large suppliers. 4/ According'to a report conducted by a Japanese consulting
group, the reason for the small number of Japanese companies with which direct
bus1ness is- conducted ‘is because of the’ practlce of "unit orderlng," as the
primary Japanese parts suppller is given the respon51b111ty of subassembly as
well: 5/ 1In addition, Japanese auto producers tend to limit the number of
parts suppllers for each 1nd1V1dual part unlike many U.S. or European. auto -
producers

Japanese‘adtomakers hdvé also tended to have longer contracts with their .
suppliers. With longer contracts and only one or two suppliers for each part,
the customer/supplier relationship tends to be closer. The two parties are
more likely to work out problems, and the suppliers know that they can plan
their future financial’ and other ‘requirements much_ easier know1ng that they
don't have to renegot1ate a new contract each year. .

European ‘and U.S. automakers have tended to adopt Japanese practlces in
recent years. The resulting trend to limit the number of suppliers has
accelerated dramatically durlng the last 5 years. European manufacturers are
switching their purchases of parts from multxple to dual or single sources. . A
professor.-of- operations management at Boston University said that single
sourcing was belng attempted in Europe by some auto companies, and that, if it
is successful, more will try the method 6/ Also, although the three major
U.S. motor-vehicle producers (General Motors, Ford, and Chrysler) continue to
have a large number of primary and secondary suppliers, they have drastically
reduced the number of suppliers during the last 5 years. Ford has announced
that although it 1ntends to reduce the overall number of suppllers, at the

1/ 1986 annual publlcatlon of the Korean Auto Industrles Corp. Association,
P. 33, R v

2/ Thé Structure of the Japanese Auto Parts Indust;x, Dodwell Marketlng
Consultants, 1983, p. 3, and "The Relat1onsh1p Between Japanese Auto and Auto
Parts Makers," Mitsubishi Research Inst1tute, Inc , Feb., 6, 1987 P- 3

3/ . Ibid. -

4/ ‘Andrew - Coll1er, "Dle Casters Must WOrk Closely With the OEM's," Amerlcan
Metal Market, Nov. 11, 1980, P. 14,

5/ "The Relatlonshlp Between Japanese Auto and Auto Parts ‘Makers,
p. 4. .. .
6/ W1111am Dullforce, "A Slngular Way to Increase Compet1t1veness," Financial
Times, Oct. 24, 1986, 'p. 14,

op. cit.;r
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same time, it will try to concentrate on a few new suppliers that can provide
better quality than some of the current suppliers. 1/ General Motors, which
now has approximately 35,000 suppliers for all of its operations, hopes to cut
this number to less than 18,000 in the future. 2/

State of Technology

Many of the basic technological developments for the auto industry
originated in the electronics and aerospace industries, whereas most of the
actual practical applications of the principles for the auto industry are
developed by the automotive manufacturers and their primary suppliers, or in
joint effort with technologically advanced industries. In some cases, the
major auto producers and/or their component suppliers either own or are
subsidiaries of electronics and/or aerospace companies.

Technology in the automotive industry can be separated into three basic
areas. First, the level and types of technology in the motor vehicle itself,
such as electronics usage or mechanical technology in the vehicle. Another
~ area of technology is the type of machinery, both hardware and software, used
in producing and designing the vehicle, as well as the type of machines used
in the day-to-day operations of the particular company. Finally, the types of
material used in the vehicle can also be used to help define the level of
technology in the automotive industry.

Most advancements in technology in the motor vehicle itself during the
last decade have been due to one of four factors: (1) fuel efficiency; (2)
lower emissions, which decrease air pollution; (3) safety issues; and (4)
electronics developments. After the second worldwide petroleum crisis in
1979, virtually every auto manufacturer in the world began developing new
engines, transmissions, and other components which would increase the fuel
mileage of their automobiles and trucks. Efforts to increase fuel mileage and
lower emissions led auto manufacturers to further redesign their engines. 1In
order to meet governmentally mandated safety regulations in most countries,
auto manufacturers again faced major challenges requiring even more
technological developments for their vehicles. Pressures to meet cost and
quality considerations have stimulated increased adoption of electronic parts
(see chapter 11).

In the area of manufacturing equipment, the automotive industry is again
one of the leaders in technology developments. The U.S. automotive industry
is the primary user of robotics, accounting for 50 to 60 percent of the world
market for robots. 3/ Computer-aided design and computer-aided manufacturing
(CAD/CAM) is used extensively by the automotive industry, and manufacturing
automated protocol (MAP) is currently being pioneered by the automakers. 4/

1/ Joseph M. Callahan, "Ford's Looking for a Few (Good) Suppliers,” Automotive
Industries, July 1986, p. 30.

2/ Theodore G. Coutilish and Michelle Krebs, op. cit.

3/ Competitive Position of U.S. Producers of Robotics in Domestic and World
Markets, USITC Publication 1475, December 1983, p. VII.

4/ Roger Rowand, "GM Moves Forward on MAP in Three Truck Plants,” Automotive
News, Aug. 10, 1987, p. 14.
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Some of the other highly advanced manufacturing machinery. and techniques used
by the world automotive 1ndustry include computer—lntegrated manufacturing
(CIM), automatic guided vehicles (AGV), machlne vision, numerically controlled
machine tools, and programmable stamping. :

As autos and trucks have been required to become more fuel efficient and
at the same time have been built to last longer, new materials.have been
developed to meet these demands. Processes such as hot- d1p galvanizing and
electrogalvanizing have been developed by the steel 1ndustry to prevent metal
corrosion in body panels, making the vehicles last longer. l/ In order to
lighten the vehicle to increase fuel efficiency, many .cast iron and steel
components have been replaced with aluminum, plastic, and other lightweight
materials. For example, in 1977, there were approximately 2,811 pounds of
iron, steel, copper, and zinc in the average U.S.-built automob1le .This,
dropped to 2,278 pounds by 1987. 2/ Plastic and_aluminum usage durlng the .
corresponding period, however, increased from 265 pounds to- 368 pounds per.
average automobile. 3/ ' e :

. Most of the new usage for aluminum has been in the engine and
transmission where it has replaced cast-iron parts such as cylinder heads,
engine blocks, and transmission cases.. In some cases, aluminum has been used
in body panels to replace steel, but most. of the substitution for steel in the
outer body panels of vehicles has. been plastlc Automoblles .have used plastlc
for the front. and rear bumpers for a number of years, but in some current
models, plastic is being used in hoods, suspension parts, and even fenders..
One U.S.-based plastics company has recently developed a new process that it
calls a low thermal mass mold. 4/ Once this process is perfected, the plastic
component may be taken d1rect1y from the mold and. installed on the vehicle,
saving the manufacturer up to 50 percent in the cost of labor 1ntens1ve E
finishing of parts made by the current mold1ng process.

Exchange Rate and Other Internatlonal
Econonic Consxderatlons

Exchange rate trends have tended to alter world trading patterns in the
automotive parts industry, but have not been as significant as many believe.
In virtually every case, there are many factors that alter patterns .in auto
parts trade, but seldom does an auto supplier build ‘a new production facility
_in another country or outsource parts from another country based solely on.
currency trends. 5/ However, short-term fluctuations do have an effect on
current pricing policies, and could alter trade between two countr1es until
the currency fluctuation pattern reverses.

During the last 2 years, the U.S. dollar has declined substantially in
relation to many of the world currencies, especially the Japanese yen and the
West German mark, and to a lesser extent to that of. some. of'the'other major

1/ Al Wrigley, "Material Usage," Wards Automotlve Yearbook 1987, p 29

2/ Ibid., p. 30.

3/ Ibid.

4/ "DuPont Develops ‘Blow Holdlng Process For Out- of- the—Hold Class A F1n1sh "
Ward's Automotive Reports, Aug. 3, 1987, p. 243,

5/ Frank Gawronski, "Sayonara to Parts Suppliers," Automotive News, Dec. 15,
1986, p. E6.
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U.S. automotive parts trading partners (see p. 8-10). This has caused an
increase in the price of parts supplied to U.S. automobile producers from
these countries, making U.S. parts suppliers more price competitive. 1/ It
has also caused many of the foreign parts producers’ to change their
procurement decls1ons and product mix. "2/ '

Some of ‘the other major 1nternatxonal economic considerations that affect
the motor-vehicle manufacturing 1nvestment and parts trade include inflation
and interest rates, capital costs ‘and avallablllty, investment policies,
Government incentives and restrictions, debt levels, and political. stability.
For example, in certain Céntral and South American countries, inflation rates
and political stability are very important factors regarding new or additional
investments in parts production facilities. 'In the Far East, most of the
countries are politically stable and havée relatively little foreign debt
burden (with the exception of Korea), and also provide various financial
incentives for. either joint’ ventures or wholly owned production facilities by
foreign parts producers

Labor Cost and Othef:LabérfRelated Factors,

. Another factor determining the competitive position of the U.S. auto
parts industry is unit labor cost. Unit labor cost depends on wage rate and
labor productivity, where the latter also involves labor/management
relations. Unfortunately, the Commission is riot able to present data on unit
labor cost primarily because of difficulties in measuring labor product1v1ty
for the large and widely diverse collection of auto parts produced. However,
- information was collected on wage rates (including fringe benefits) and
certain aspects of labor/management relations, The substantial differences in
wage rates across countries, particularly between industrialized and
developing countries, are not a reliable indicator of differences in unit
labor costs because wage rates are generally correlated with labor
productivity, i.e., high wage countries tend to have high labor productivity.

Actual hourly compensatiOn'costs-in 1985 for production workers in all
manufacturing sectors for major manufacturing countries ranged from a low of
$1.22 per hour in Brazil to a high of $12.72 per hour on average in the United
States. 3/ Hourly compensation costs for production workers in the motor-
‘'vehicle and equipment manufacturing industry (SIC 371) for the 17 major auto
producing countries in 1985 ranged from a low of $1.73 per hour in Brazil to a
high of $19.73 for the Uniteéd States. 4/ All of ﬁhese data include benefits,
which may be as little as 8 percent of actual hourly earnings in Mexico, to
over 90 percent of actual hourly earnings in some Europeanfcountries. 5/

1/ William J. Hampton, "U.S. Auto-parts Makers Get a Fighting Chance,"”
Business Week, Dec. 1, 1986, p. 113.

2/ Phillip Burgert, "European Subcontractors Scrambling to Deal With Decline
in Dollar's Value," American Metal Market/Metalworking News, Nov. 10, 1986,

p. 7. ' . SR

3/ Unpublished data prepared by the U.S. Department of Labor, Bureau of Labor
Statistics, Office of Product1v1ty and Technology, February 1987.

4/ 1Ibid.

5/ 1bid.
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Labor/management relations in the automotive parts industry vary
dramatically, depending on the country. Government policies in some European
countries make it very difficult to lay off or terminate employees, but in.
other countries, the companies have much more control over the labor force.
For example, in the United States, many parts workers belong to the United
Auto Workers (UAW) Union, but the companies can temporarily lay off an
employee, or even close a production facility, without getting the approval of
the U.S. Government or the union. Labor/management.relations in some
countries are basically confrontational, yet in other countries, such as Japan
or Taiwan, they seem to be somewhat more cooperative.

Capital Costs

U.S. producer responses to the Commission's questionnaire indicate a
belief that foreign parts makers face lower capital costs than do U.S. parts
firms. The measurement of capital costs is complex and the specific ways in
which capital costs may be higher in the United States were not indicated in
the questionnaires.

Market interest rates will vary across countries because of differing .
expected inflation rates, tax policies, perceived political risks,
expectations of currency trends, and foreign exchanges and international
capital movement restrictions. Costs of capital faced by individual firms
will also depend on tax treatment of depreciation and new investment and
property income, perceived riskiness of the firm and/or its industry, its
ability to generate funds internally, and direct and indirect government
subsidies, among other things. '

Other Competitive‘Factors

Some other competitive factors that influence the international
competitiveness of the automotive parts firms are cost of raw materials and
other input factors (e.g., utilities and transportation), regulatory
governmental policies (e.g., performance requirements and local content laws),
educational levels of workforce, and types of training available for employees.

While many countries impose few trade barriers to imports of parts, some
virtually exclude the importation of any automotive parts. The United States
imposes virtually no trade barriers, and it does not 1imit U.S. investment by
foreign companies. Basically, parts imported into the United States must meet
the same safety and emission standards as parts produced by domestic
manufacturers, and no additional requirements are placed on the importer
except an average tariff rate of approximately 3.5 percent ad valorem. 1/
Other countries, such as Brazil, allow relatively few imported parts into the
country, and require auto assemblers to purchase many of their components from
Brazilian parts producers. 2/

Another related factor concerning a parts producer's competitive position
in a specific country is related to costs of resources. If a country has to

1/ Estimated by the staff of the U.S. International Trade Commission.
2/ USITC staff interview with officials of General Motors do Brasil, Sao
Paulo, Brazil, May 11, 1987.
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import most of its raw or semi-finished materials from distant sources, the

. transportation and related costs may make the parts less price competitive if
the parts are then exported to a third country, or simply imported originally
into that country as a finished component. Some countries have very low,
sometimes subsidized, utility and fuel costs. Other countries or
states/provinces within a country are sometimes willing to pay fully or
partially a parts company's employee training expenses or other employment
expenses. All of these factors, along with other cost-saving benefits, may
entice either a motor-vehicle or parts manufacturer to produce within a

particular country.



CHAPTER 2. GLOBAL AUTOMOTIVE PARTS MARKET

_ World Consﬁmpt{on

The Commission's estimate of world consumptlon of both orlg1nal equlpment
and aftermarket motor-vehicle parts during 1982 86 are shown in figure 2-1.
These estimates are based on questionnaire data collected by the Commission
from the domestic automotive parts industry, official data published by the
U.S. Department of Commerce, and interviews with foreign industry executives,

World consumptlon of motor—vehlcle parts 1ncreased each year durlng
1982-86, although the annual rate of increase varled from a h1gh of 14 percent
in 1982-83 to 5 percent in 1985-86. World consumption. of motor-vehicle parts
is d1rectly related to the productlon of new motor vehicles and the total
number of motor vehicles in use. According to industry sources, an estimated
70 to 75 percent of world parts production is used in the assembly of new
motor vehicles. The remaining 25 to 30 percent of auto parts are destined for
the aftermarket where they are utilized either for repair or maintenance
(e.g., replacement body panels, spark plugs, and tires) or as accessories
(e.g., radios and wheels)..

Figure 2-1
Automotive parts: World consumption, 1982-86

D Hftermorket
A .1-210
1982 42 ) T lOrl?mcI
- 4240
1983 | 48
60
1o84dl| 52 '
. 280
1085 | 58
, 305
1086/ | O ,
‘ Jan - 0 T /Billion
0 80 _ 180 240 gaq dollars

Source: Estimated by the staff of the U.S. International Trade Commission on
the basis of questionnaire data; official statistics of the U.S. Department of
Commerce, and foreign industry executives.
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Industry sources indicate that the United States accounts for
approximately 25 to 30 percent of the total world market for automotive
pafts. This is due, in ldrge part, to the structure of our transportation
system, which is geared to passenger automobile travel. Additionally, the
United States has a large integrated highway system and reasonable gasoline
~ prices vis-a-vis other nations. Industry sources assert that the United’
‘States is the largest unrestricted market for automotive partsfin'the world. 1/

Although there are no reliable statistics published regarding the value
of world production of automotive parts, there are relatively accurate data
available concerning total world vehicle production and total world
registrations of automobiles, trucks, and buses (table 2-1).

Table 2-1 ; 4
Motor vehicles: U.S. and world production and registrations, 1982-86

Item 1982 1983 1984 . 1985 1986

Production:
United States

(1,000 units)....... e 6,985 - 9,205 10,939 11,652 © 10,909

Total world

(1,000 units)............ 36,113 39,755 42,057 44,779 45,694

Share of United States to
total world production

(percent).......... ceeeee 0 19.3 23.2. .26.0 - 7.26.0 23,
Registration Lo ‘ ¢ )

United States :

(1,000 units).........o... 159,509 163,861 166,496 1/ 169,500 1/ 171,95

Total world

9

0

(1,000 units)............ 438,918 456,030 473,278 1/ 484,301 1/ 494,100

Share of United States to
total world . . -
registrations (percent).. 36.3 35.9 35.2.. . 35.0 . 34,

8

1/ Estimated by the staff of the U.S. International Trade Commission.

Source: Based on data published by Automotive News and by the Motor Vehicle
Manufacturers' Assoc;ation.

The United States produced almost 11 million motor vehicles in 1986 or
almost one-quarter of the total world motor-vehicle production. 1In addition,
the United States accounted for an estimated 35 percent of all vehicles
registered in the world in 1986.

1/ Statement of the Automotive. Service Industry Association before the U.S.
International Trade Commission, Feb. 24, 1987, p. 7.
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World Trade Patterns

World trade.in automotive parts increased from $26.1 billion in 1982 to
$39.9 billion in 1986, or by 53 percent. 1/ The data on world trade in
automotive parts are derived from United Nations statistics, although the
coverage of these data is not complete. Much of the expansion in this trade

" "was the result of the increasing internationalization of the automobile

industry, in both developed and a few developing countries. However, imports
of auto parts into many developing countries that do not have an establxshed
or growing auto industry generally fell over the period.

North America

Imports of automotive parts into North America (United States, Canada,
and Mekico) more than doubled during 1982-86, as this area continues to be the
world's largest import market. North American parts imports increased from 37
percent of the world total in 1982 to 50 percent in 1986. The share of trade

among the three North American countries as a percentage of total imports into
the region fell from 81 percent in 1982 to 70 percent in 1986. Thus, the

share of imports from non-North American countries rose from 19 percent in
1982 to 30 percent in 1986.

Shipments from Japan, Taiwan, and Korea more than quadrupled over the
period, accounting for 18 percent of North American imports in 1986, versus
a 7.5-percent share in 1982. The United Kingdom tripled its shipments to
North America, and imports from France and West Germany almost tripled during
1982-86. The European share of imports into North America amounted to 10.5
percent in 1986, with West Germany and France accounting for 3.8 percent and
1.6 percent, respectively.

European Community

The European Community (EC) is the second largest motor-vehicle parts
import market, accounting for an estimated 40 percent of world parts imports
in 1986. Until 1983, the EC led all regions of the world in imports of
automotive parts, but has since experienced a slower growth rate than the rest
of the developed world. -

Nearly 90 percent of all EC parts imports are from EC member countries;
the Far East accounts for an additional 4 percent of imports, and North
America, 3 percent. West Germany is by far the largest supplier to the EC,
accounting for nearly 40 percent of total EC imports; France ranks second with
15 percent, and Italy and the United Kingdom each account for about 7 percent.

1/ These data do not include all parts, but are based on Standard
International Trade Classification (SITC) item number 73289, which includes
parts grouped into three basic categories: body parts, major mechanical or
operational parts, and miscellaneous parts. The body parts includes such
items as doors and bumpers; mechanical and operational parts include-
transmissions, brakes, and exhaust systems; and miscellaneous parts consists
of hundreds of different items.
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Belgium is the largest EC automotive parts importer, accounting for 29
percent of the EC total. The principal reason that Belgium is the leading
importer is that it imports a large number of unassembled automobile kits for
assembly and eventual re-export. The other top EC automotive parts importing
countries are West Germany (19.3 percent), .the United Kingdom (18.3 percent),
and France (i3.3 percent). - Spain is the fastest growing European automotive
market (GM and Ford are increasing investment in Spain), with total parts
trade nearly doubling over .the period.

Far East

The Far East (Japan and Korea) was the fastest growing import market in
terms of percentage growth, increasing by 150 percent during 1982-86.
Although it accounted for about 30 percent of world motor-vehicle production
in 1986, the Far East. accounted for only about. 2 percent of world parts
imports. . R .

In dollar terms, most of the growth in trade in the region reflects
increased exports. from Japan. Japan increased its proportion of exports
within the Far East from 30.3 percent in 1982 to 46.4 percent in 1986. West
Germany, the second leading supplier to the Far East, more than doubled its
shipments during 1982-86, accounting for nearly one-fifth of total exports
into the Far East. Exports from Australia increased fivefold, for a 4-percent
share; exports from Korea increased sixfold, accountlng for 2 percent of all
1mports into the Far. East. :

Less developed countries - . -.

Data for less developed countries (LDC's) as a group are incomplete;
however, imports by these countries are estimated to have fallen by 50 percent
during 1982-86 (principally because of economic contractions in many
countries). Brazil is the leading LDC that exported parts to other LDC’ s,
accounting for 3 percent of the total. Japan was the leading exporting
country to the LDC' s,.accountlng for 28.9- percent of the total.

Afrlcan 1mports of automotlve parts fell by over one-half during the
period, accounting for just under 2 percent of the world import totals.
France accounted for nearly 33 percent of the exports to this region, followed
by West Germany (15.4 percent), and Italy (13.6 percent).

The share of world 1mports into the Middle East fell from 3 percent in
1982, to less than 1 percent in 1986. Saudi Arabia accounted for one-third of
the import:total throughout the period. The United States led all exporters
to the region, capturing 36.0 percent of the total. Japan and West Germany
followed with 23.9 percent and 21.9 percent, respectively.

Imports lnto Latin American countrles-fell-steeply over the period, and
accounted for just 1.5 percent of the world total in 1986. Intra-Latin
American trade accounted for an estimated 15.0 percent of the import total,
with Brazil representing one-half -of that amount. The United States was the
leading exporter to the region over the period, accounting for 27.5 percent.
France and Japan had 13.9 percent and 12.2 percent shares, respectively.
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Increasing Internatlonallzatxon of U S. Automotxve
Parts Industry

- The internationalization of the automotive industry has led to large

' trade flows between the United States and several other countries. Prior to
the mid-1970's, most automobiles were designed‘and produced entirely by the
final assembler in the domestic market from locally produced components.
Today an automobile assembled in the United States may have a Japanese-built
engine, French-built transmission, a wiring harness from Mexico, electrxcal
parts from Bra711, and a radio from Taiwan. 1/ :

Of fshore prdduction and purchasing

U.S.-based motor-vehicle producers have been 1nvolved in the 1mportat1on
‘and offshore productxon of automotive parts for decades.. Initially, foreign
sourcing fulfilled a need for parts that were either not produced in the
United States or were less expensive when purchased from foreign suppliers.
Eventually, however, U.S. producers expanded foreign sourcing of parts for
different reasomns, including local content and ‘local productlon requirements
mandated by forexgn Governments as a cond1t10n for forexgn sales

: u. S. 1mports of automotive’ parts by the Bxg Three 1ncreased from
$2.7 billion in 1982 to $5.6 billion in 1986, or by over. 100 percent; .imports
by Japanese-owned auto plants located in the United States 1ncreased from $486
million in: 1984 to $1.6 billion in 1986; and 1mports by" other U.s. 1mporters_
(truck manufacturers, mass merchandisers, trad1ng companies, and other
independent purchasers) rose by 176 percent, from $4.3-billion in 1982 to
$11.8 billion in 1986 (fig. 2-2). Most of these imports were utilized by the
motor-vehicle manufacturers for original equipment -use, and a small portion of
these imports were for the aftermarket. In addition, most of these parts were
imported from either wholly-owned subsxd1ar1es of the auto manufacturers or
joint-venture operations. For example, in 1986, the Big Three 1mported '
engines valued at almost $1.5 billion from Canada, Japan, Brazil, and West
Germany, and transmissions valued at over $1.0 billion from Canada, Mexico,
West Germany, Japan, and France. 2/ These imports reflect the fact that both
the motor-vehicle assemblers and the automotive parts producers operate on' an
international basis and compete in global industries.

1/ U.S. International Trade Commission, The Internationalization of the
Automobile Industry and Its Effects on _the U.S. Automoblle Industrx, USITC
Publication 1712, June 1985, p. 2.

2/ Compiled from data submitted in response to quest1onnalres of the U S.
International Trade Commission. : : Lo )
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Figure 2-2 _ , , ,
Automotive parts: U.S. imports by Japanese automakers located in the United
States (transplants), the Big Three, and all other importers, 1982-86
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,/// Importere
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1/ Withheld to:avoid disélosure of business confidential information.

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

Extent of increased imports of complete vehicles by U.S.—ba;ed manufacturers

U.S. imports of new automobiles and trucks increased from less than 1,500
units in 1947, 1/ to over 6 million new automobiles and trucks in 1986. 2/
Most of the automobiles imported in 1986 were from Japan, Canada, and West N
Germany, and virtually all of the trucks were sourced from Canada and Japan.
The following tabulation, based on data derived from official Commerce

1/ When returning military personnel brought back mostly British sports cars, .
according to USITC staff interview with Richard erght “automotive
writer/editor, The Detroit News, Detroit, MI, Aug. 21, 1987.

2/ The U.S. Automobile Industry: Monthly Report on Selected Economic
Indicators, USITC Publication 1954, February 1987, pp. 2 and 4.
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statistics, shows the U.S. imports of automobiles and trucks for 1982-86 (in
thousands of units):

Average
annual
ercentage

' change,
Item - 1982 1983 1984 1985 1986 - 1986 over 1982

Automobiles...... 2,926 3,134 3,559 4,395 4,691 12.5
Trucks........... 682 766 1,003 1,227 1,330 18.2
Total........ 3,608 3,900 4,562 5,622 6,021 13.7

U.S. imports of automobiles increased by over 60 percent and trucks by 95
percent during 1982-86, and the increase in both autos and trucks combined
amounted to almost 67 percent. However, in terms of value, these imports
increased at a much more substantial rate, as shown in the following
tabulation (in millions of dollars): 1/ '

Average
annual
percentage
. : change,
Item ‘ 1982 1983 1984 1985 1986 @ 1986 over 1982

Automobiles...... 20,195 23,394 29,264 36,412 45,301 22.4
Trucks........... 4,130 4,531 6,169 7,314 . 8,125 18.4
Total...... .. 24,325 27,925 35,433 43,726 53,426 21.7

U.S. imports of autos during 1982-86 increased by almost 125 percent in
terms of value, and trucks increased by almost 97 percent during the same
period. The principal causes for the much higher increase in value when
compared with the increase in units can be attributed to the effects of
Japanese voluntary export restraints (p. 6-9), which led to the upgrading of
Japanese auto exports, and the demand for more luxurious autos and lightweight
trucks by U.S. consumers.

If the imports of automotive parts is added to the value of motor-vehicle
imports, the value of all automotive imports increased from $30.7 billion in
1982 to $71.8 billion in 1986, or by almost 134 percent (fig. 2-3). The
average annual percentage increase for these products for 1982-86 was 23.7
percent, with automotive parts showing the largest average annual percentage
increase of 28.8 percent.

Imports of motor vehicles by the Big Three.--During the last 25 years,
each of the three major U.S.-based auto manufacturers has imported complete
vehicles from Canada and Japan. 2/ 1In addition to these two countries, one or

1/ Compiled from official statistics of the U.S. Department of Commerce.

2/ These vehicles were imported by domestic auto producers from either wholly
owned or partially owned subsidiaries of foreign motor-vehicle manufacturers
and are commonly referred to as "captive imports.”
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Figure 2-3 . . : _ Ny
Motor vehicles and parts: U.S. imports of trucks, automobiles, and parts,
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Source: Complled from data submitted in response to questlonna1res of the U.s.
International Trade Comm1551on and off1c1al statistics of the U.S. Department
of Commerce.

more of these producers has imported at least one automobile model from the
United Kingdom, France, West Germany, Italy, Mexico, or Korea during .the last
20 years (table 2-2). In addition, a recenE'Unlted Auto Workers study
indicated ‘that by 1990, GM could 1mport as much a 11 percent of its .U.s.
models from either wholly-owned overseas sub51d1ar1es or JOlnt ventures, and
both Ford and Chrysler could 1mport up to 27 percent of each of their autos
sold in the United States. 1/ It should be noted that these estimates do. not
include 1mports from' Canada, which would increase these estimates by 5 to 10
percent for each company.

All three major U.S. automobile manufacturers imported automobiles from
Europe during the 1960's .and early 1970's, although the total number was
relatively small in relation to each company's domestic production. Virtually
all of the imports were subcompact models that each manufacturer used to
complete their model lines. Two major factors contributed to the decline in
the importation of automobiles from Europe by U.S. manufacturers. First, U.S.
manufacturers began producing competing fuel-efficient subcompact models in-
domestic facilities, and secondly, some of the imported autos reportedly had
quality problems 2/

1/ "1990's Will Present Hard Choices for U.S. Industries,™ American Metal
Market, July 23, 1987, p. 14.
2/ USITC staff 1nterv1ews w1th U.S. and European automakers.

B
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Table ,2—2 ’ e . . . . (R o N K o
Automobiles and trucks: U.S. retail sales of vehicles imported by General Motors, Ford,
and Chrysler, 1982-87 : : : : . ‘

Average
‘annual
chliange,
' - : , . 4 C e ' 1987 over
Company - 1982 1983 1984 1985 _ 1986 1987 1/ . 1982 1/

S A A 77, | YN v e - Percent

General Motors . ' : S ‘ o e g B
Canada 2/..... 456,118 - .639,991 = 650,708 -647,318 ‘' 547,570 535,000 3.2

Japan......... 22,304 15,530 - 14,600 - 84,860 160,363 - 140,000 44.4
Mexico l/..... : - - 5,500 27,000 '20 ;000 -~ 15,000 T e
Korea...... oo - = R S =" 35,000 = -

‘Subtotal...: 478,422 655,521 - 670,808 = 759,178 727,933 - 725,000 8.7
Ford oo B Ll S
Canada ‘'1/..... 318,510 317,943 . 486,318 544 551 . 581,379 560,000 12.0

Japan,........ . 32,967 5,657. R o - - -
West Germany. . - Lo e e 8 974 - 14,315 15,000 - .

. Korea......o0. - T - S e e = - 25,000 .- -

Mexico........ __ - - - = ' 12,000 -

Subtotal...,. 351,477 323,600 486,318 553,525 595, 694 612,000 11.7

. Chrysler : L ' C e el Ce

Canada 1/..... 222;780 224,090 329,158 342,462 357 523‘ - 350,000 9.4

Japan,..Q..... 142,287 137 1925 143,016- 175,530 214,234 235,000 10.5

Mexico 1/. - ) 6,100 1 14,000 . 40 000. . 60,000 -

Subtotal " 365, 067 361, 615' 478,274 531,992 611,757 645,000 12.1

Total....... 1, 194 966 1,340,736 1 635, 400 1 844, 695 1, 935 384 1,982, 000 10.7

1/ Estimated by the staff of the U.S, International Trade Commission
2/ shipments of automobiles and trucks to the United stetes from Canadian essembly
plants. .

Source: Compiled from data published by Ward's Automotive Automotive News, and the
Motor Vehicle ‘Manufacturers Association of the United states, except as- noted

In addition to imports of autos from Europe, both GM and Chrysler have
imported autos from Japan during the last 10 years:. All three U.S. producers
imported lightweight pickup trucks from Japan beginning in the early 1970's;
however, GM and Ford ceased importation of pickup trucks from Japan in the
early 1980's because each established production facilities for compact trucks
in the United States. Although Chrysler is currently producing a smaller
pickup truck in the United states, it has continued to import a compact truck
from Japan.

During the last 2 years, all three U.S.-based auto companies have begun
sourcing autos from other countries as well. All three U.S. -companies: .
currently import either autos or lightweight trucks from wholly-owned
- subsidiaries in Hexico 1/ Both GM and Ford currently import autos from Korea

o

1/ GM will discontinue 1mports of a lightweight truck its only vehicle
1mported from Hexico, sometime 1n 1987 R
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into the United States, and Ford imports -into Canada subcompact model from a
Jjoint venture in Taiwan--a model which may eventually be exported to the
United States. 1/

Influence of imported vehicles on U.S. parts manufacturers.--While it is
_probably true, other things being the same, that an increase in the import
supply of complete motor vehicles will cause a loss in productlon and

- employment 1n the domest1c parts industry, there are several reasons why it 1s,
.difficult to assess the magn1tude of the effects with any degree of
precision. First, it is necessary to know how many domestic vehicles would
have been purchased by U.S. consumers had the supply of imports not
increased. For example, if foreign and domestically produced autos and trucks
are not substitutable at all, then there would be a minimal effect on
productlon of U.S.-built vehicles. Second, since U.S. motor-vehicle producers
are 1ncreasxng their offshore purchases of parts, a certain percentage of the
content of U.S.-made vehicles that would have replaced these imported vehicles
would have been foreign. ‘Third, many of the imported vehicles, especially ’
those from, Canada and to a much lesser extent Japan and West Germany, contain
parts produced by domestic parts manufacturers. Thus, an increase in 1mport ‘
supply of autos and trucks could cause an increase in U.S. parts productlon
and employment 1f there were no change in U.S. vehicle production.

Joint ventures and investments'overseas

RESS

Just as the Big Three have all entered into joint ventures overseas and

have established foreign fac1lxt1es. so have 1ndependent automobile parts

. manufacturers. For example, Sheller—Ryob1 is'a joint venture between Sheller
Globe U.S.A. and Ryobi of’ Japan. Sheller Globe, a large 1ndependent U.Ss.
.parts maker, indicates that its primary interest in forming the joint venture
was to tie up with a Japanese company, and to get into a new product line by
using Ryobi's technology. In éxchange, Ryobi (which exports to several U.S.
customers) sought to ease rising trade tensions and use a U.S. management team
in a domestic plant. 2/ 1In addition, the four largest independent producers
(Borg Wagner, Budd, Rockwell, and-TRW)‘all have relationships with companies
in Canada and Europe, and all but Budd have ties to Japan and Brazil. 3/
Respondents report that U.S. producers were attracted to invest in Latin
America in order to reduce labor costs; investments in Europe were made in )
order to gain access to high quality components; and investmeiits in Japan were
undertaken for both of the reasons above. Another motive for foreign
investment by U.S. auto parts makers is the ability to enter markets and ga1n
market share .in those countries, - especially where local content requirements
in motor—vehlcle productxon apply 4/ ' '

Industry sources 1nd1cate that U.S. automakers favor three countries as
production sites for parts—~Canada Mexico, and Brazil Canada, with

1/ Interview with offlcxals of Ford Lio Ho Taiwan, Apr. 27, 1987, by USITC
staff.

2/ Louise Kertesz, "Sheller Globe Strateg1zes," Automotive News, July 27,
1987, p. E33.

3/ Ward's Automotive Yearbook 1987, Detroit, MI.

4/ USITC staff interviews with both domestic and foreign company executives
and independent automotive analysts.
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substantial capacity and advanced production technology, also benefits from a
free-trade agreement that provides incentive for duty-free trade of
original-equipment parts (APTA, p. 6-7). Mexico and Brazil have proved to be
relatively stable low-wage countries whose workforces are capable of producing
quality components. U.S. automakers have sought joint ventures in other areas
as well, especially in Asia (table 2-3). 1In these joint ventures, U.S. '

'~ companies are able not only to lower production costs, but also exchange

knowledge of manufacturing technology to gain market access,

Industry sources claim that the increase in joint ventures is principally
due to. increased international competition and changing political environments.
A spokesman for MEMA indicates that they are especially supportive of this
activity where the joint venture is an OE producer supplying both U.S. and
Japanese automakers; however, he expressed caution regarding certain joint
ventures when the U.S. firm was in a minority ownership position. 1/

Table 2-3 . . ’
Automotive parts: Joint ventures by U.S. and foreign automakers, 1985

U.S. company Foreign company Country
General Motors - Tsuzu ' Japan
Suzuki : : Japan
Toyota Japan
Daewoo . South Korea.
Hindustan . : India
Hua Tung ' - Taiwan
Ford Motor Co. : BMW West Germany
Hyundai South Korea
Otosan , . Turkey
Fiat : Italy
Renault France
Mazda Japan
Lio Ho - Taiwan
Chrysler Mitsubishi Japan
Peugeot France
Maserati ' o Italy
American Motors 1/ vaM' : Mexico
Renault France
Mahindra ‘ India :
Beijing Jeep , People's Republic
S of China . T

1/ Chrysler purchased American Motors in August 1987.

Source: U.S. International Trade Commission, Intérnationaliiation'of the -
Automobile Industry and Its Effects of the U.S. Automobile Industry,
(investigation No. 332-188) USITC Publication 1712, June 1985.

1/ Interviews with MEMA officials, Washington, DC, Aug. 14, 1987.



U.S. parts producers responding to the Commission's questionnaire
reported that their total cumulative direct investment abroad for all foreign
affiliates in all countries engaged in the- productlon of auto parts rose by 55
percent from $3.1 billion in 1983 to $4.9 billion in 1986 (table 2-4). To
date, U.S. investment in Canada topped the list at $1.3 billion by 1986, and
U.S. investment in Brazil. followed at $673.9 million the same year. The
largest 1ncreases were recorded in Japan .and Italy; U.S. direct investment .
abroad rose by nearly. fourfold in both countries -during 1983-86. ‘

Table 2- 4 ' - o L : : ,
Automotive parts ~U.S. direct investment abroad, as of Dec. 31 of 1983 and .
1986,1/ : . :

Country of L C - : . Average annual change,

foreign aff111ate 1983 1986 1986 over 1983
--~1,000 dollars—-- Percent
Canada.......ovvvvevrososnseee + 169,767 - 1,346,643 ~'.20.5
Brazil..... et er et 538,953 673,909 7.7
United Klngdom ...... veiiie.... 578,105 544,065 -2.0
MeXiCO. ..o iieiineererneranas 197,693 . - 469,800 33.5
Japan.......... ettt es e 84,203 322,785 55.8
France........ s rete et ea s 333,977 319,438 -1.5
West Germany........coovuveness 156,956 . 231,412 13.7
Ttaly......iveennnnnn ceeea oo 51,631 - 175,846 49.8
Spain........ceviieeennnn cee e 44,643 - 117,204 38.0
Australia...... et 21,907 © . 85,747 56.9
All other countries........... 352, 937. . 575,989 17.7
Total.......oivvvvnenrinas 3,130,772 4,862,838 15.2

1/ Reported in U.S. dollars by questionnaire respondents.

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

Respondents rated manufacturing costs, labor costs, net price, and
quality as the most important factors in their decisions to invest abroad:
(both to serve the local market and to export) (table 2-5). Development costs
were rated as the least important reasons for such investment.

U.S. producers’' total investment income from direct investment abroad
(i.e., return on debt and equity investment in foreign affiliates producing
auto parts) rose from $899.6 million in 1983 to $1.0 billion in 1986 (table
2-6). Total investment income from Canada and. Brazil amounted to $321.4
million and $191.4 million, respectively, in 1986. 1Income from Brazil dropped
by 18 percent during 1983-86, whereas income from Canada and Mexico rose by 38
percent and 91 percent (to $90.5 million), respectively, during the period.
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Table 2-5

Automotive parts: WNumber of responses from 110 U S producers regardlng the
importance of factors in their decxsxons to 1nvest abroad, 1983- 86 1/ Yo
‘Item , 1 2 73 4 5.
Manufacturing costs............ 2 - 17 26 - 36
Labor €OStS...vvvrvvnrerennnn. 3 2-- 14 28 ¢ -33
Net product price............ .3 0:- 20 . 20 - . 30
Quality............... v .. 4 5- 20~ 22 -~ 25"
Performance requirements..... . 8 5 31 .23 ° 14
_Re11ab111ty of supplier....... 8. 9 18  29° 14
" Technical ability of - B R
supplier..............vu. SANE b O 7 31r. w4 13 -
- Availability of raw e o - A
materials........... ... 15 o 12 .-29 - (16 1
~ Transportation costs.......... s~ . 9. .38 23 T 1I.
Availability of parts from a S R R
~ foreign plant..... Ceeieens .. 8 g 9 11 " 9 9
. Utility costs.......covnvivnen 11 : ‘ 7. 35 * 9 " = 8 -
’Development costs...;.;.,;;..; 32 R ﬂ-' -7._ 18‘ 1 72

1/ Response i S 1nd1cates no 1mportance,."5" ind1cates most 1mportant

Source: Compiled from data submxtted in response to- questxonnaires of the
U.S. International Trade Commission. :

Table 2-6 .

Automotive parts: U.S. producers' total investment income from direct
investment abroad (return on debt and equity in fotexgn affiliates producing
auto parts), as of Dec. 31 of 1983 and 1986

Country of : _ - Average annual
_ . . - change,
foreign affiliate : 1983 1986 1986 over 1983
--1,000 dollars-- . Percent
Canada.........con0. eveeeies. 232,988 321,405 11.3
Brazil............ e 232,468 191 437 -6.0
MeXiCO. nvvrnenerernennnn L oo, 47,363 90,473 16.0
West Germany........oceevuevns 47,295 . 73,760 - 24.1
France.............. eeereans . 20,543 48,612 - 33.3 .
N £ .+ 20,853 . - 44,455 T 28.7
" United Kingdom............. V.. 22,126 41,498 = 23.4
Venezuela........ooovvenenn e 26,726 . 47,154 = 20.7
Japan......... e veebiede. 2,152 20,925 . 24.5 .
SPAIN. . ittt ‘9,481 - 24,220  95.3
Australia............. Ceeeiaes 3,580 . 5,195 - 13.1
South Africa............ccvven 14,586 . 1,938 -24.7
. All other countries........... 228,812 193,432 =25.6
Total...... . .vivuvununnns . 899,573 1, 004 504 - 4.9

Source: . Compiled from data submitted in response to questxonnaxres of the
U.s. Internatlonal Trade Commission.
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Hetgers, licensing. and other cooperative agreements

In recent years, cooperatlve agreements 1n the automotive parts industry
have centered on such high- technology sectors such as robotics, machine
vision, and artificial intelligence. 1/ "The major impetus behind these
high-tech ventures has been the rapid growth of automotive electronics and a
greater emphasis on electronics in the production of auto parts. As the
number of electrical circuits in a car increases (due to the substitution of
electrical and electronic systems for mechanical operatlons) automakers. and
auto parts producers are in greater need of access to high-tech manufacturlng
capabilities. One way they have achieved this is through mergers, such as . -
GM's purchase of Hughes Aircraft and Chrysler's purchase of Gulfstream
Aerospace. Similar acquisitions have been made by major auto parts producers
such as Eaton and Allied Signal, which have been active in pursuing companies
with electronics expertise. These auto parts firms have developed foreign
relatlonshlps as well, through licensing of production overseas and investment
in foreign auto parts companies. Industry sources believe that these
arrangements will become more: widespread between Japanese and U.S. firms. 1In
fact, U.S. producers responding to the Commission's. questlonnalre stated that
technical cooperation agreements are necessary for certain U.S. firms to avoid
technical obsolescence.:; Another industry source estimated that _because of
these agreements,: about. 20 percent of the value of items sold to OE automotive
manufacturers by independent U.S parts producers are of foreign origin.

*

"1/ The U.S. ‘Automobile Industry, p. 40..



CHAPTER 3. U.S. INDUSTRY PROFILE

Structure of the Industry

The U.S. auto parts industry is extremely large and diverse with some
15,000 firms producing thousands of different products. The products range.
from simple parts such as windshield wiper blades to complex units such as
engines. Most auto parts fall in the Standard Industrial Classification (SIC)

"+ 3714 (motor-vehicle parts and accessories), but other relevant industries are

SIC 3465 (automotive stampings), SIC 3592 (carburetors, pistons, and rings),
SIC 3647 (vehicle lighting equipment), SIC 3691 (storage batteries), and SIC
3694 (engine electrical equipment). Motor-vehicle parts and accessories
accounted for 68 percent of the total value of shipments of motor-vehicle
parts and stampings in 1984, followed by automotive stampings (18 percent);
engine electrical equipment (6 percent); storage batteries, and carburetors,
pistons, and rings (3 percent each); and vehicle lighting equipment (1
percent), according to U.S. Department of Commerce data. 1/

The largest U.S. auto parts producers are parts subsidiaries of the three
largest U.S. automakers. According to data compiled from the Commission's
questionnaire, the parts-producing subsidiaries of General Motors (GM), Ford,
and Chrysler (the Big Three) accounted for an increasing share of U.S.
shipments of auto parts during 1982-86 (table 3-1). 1In 1985, for SIC 3714, GM
had about 21 percent of the market, Ford had approximately 15 percent, and
Chrysler had about 5 percent. 1In total, approximately 41 percent of sales by
U.S. companies were accounted for by the parts operations of GM, Ford, and
Chrysler. 2/ '

In addition to the parts-producing subsidiaries of the automakers, there
are several large independent diversified auto parts producers that account
for significant shares of industry sales. Borg Warner, reported by Trinet to
be the largest publicly held independent parts supplier, produces engine,
transmission, and suspension components; complete transmissions; turbo
chargers; plastic parts; and other miscellaneous auto parts. Borg Warner's
share of the market in 1985 was about 3 percent. 3/

The Budd Co., which had 2 percent of the market in 1985, produces body
stampings and frames, wheels, brakes, and plastic and plastic-related parts.
Rockwell International, which accounted for approximately 2 percent of the
market in 1985, produces axles, brakes, universal joints, electronic vehicle
management systems, plastic body panels, door and hood locking parts, seat
recliners, motors and actuators, suspension components, and other
miscellaneous parts. TRW, which also had a market share of about 2 percent in
1985, produces electric and electronic parts, electromechanical devices,

1/ 1986 U.S. Industrial Outlook, U.S. Department of Commerce, January 1987, p.
36-11.

2/ Market Share Report, SIC 3714, Trinet, Inc., 1986.

3/ 1Ibid.
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Table 3-1 v
Automotive parts: Shipments of U.S. auto parts by subsidiaries of General

Motors, Ford, and Chrysler, 1982-86

Average
annual
percentage
change,
: ) 1986 over
Item 1982 1983 1984 1985 1986 1982
The Big Three's
shipments . E . :
(billion dollars)...... . 26.9 34.5 41.9 52.4 51.4 17.6
Total shipments . S ,
(billion dollars)...... . 51.1 61.6 75.2 84.5 83.0 12.9

Ratio of the Big
Three's shipments
to total shipments- . ‘
(percent)........... vee. 52.6  56.0 55.7 62.0: - 61.9 -

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

piston rings, ball joints, power steering systems, steering gears and
linkages, hydraulic motors, suspension assemblies, seat belts, valves, and
other mlscellaneous parts. 1/

Taken together, these top four independent suppliers accounted for almost
10 percent of the market for SIC 3714 in 1985. Combined with the subsidiaries
of the Big Three automakers, the top seven suppliers accounted for over 50
percent of the market in 1985. According to Trinet, other diversified
suppliers with at least 1 percent of the 1985 market included Eaton (1.9
percent), Fruehauf Corp. (1.6 percent), Allied Signal (1.5 percent), Arvin
Industries (1.3 percent), and A O Smith (1.0 percent).

The Bureau of the Census also publishes concentration ratios for the auto
parts industry. The 1982 Census of Manufactures indicates that 61 percent of
U.S. producers' shipments for SIC 3714 in 1982 was accounted for by the top 4
firms, 69 percent by the top 8 firms, 77 percent by the top 20 firms, and 85
percent by the top 50 firms. The differences between the Trinet market share
estimates and the Census Bureau concentration ratios are due, at least in
part, to a difference in coverage. However, both sources describe an industry
with a small number of large- and medium-sized diversified auto parts
producers, each accounting for a significant portion of the total market, and
a large number of smaller producers, each accounting for less than 1 percent

of the market.

1/ Market Share Report, SIC 3714, Trinet, Inc., 1986.
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Auto parts producers tend to be concentrated in the Midwestern and North
Central States. Parts producers supplying auto assemblers must increasingly
locate near assembly facilities in order to minimize transportation costs and
facilitate coordination with automakers' just-in-time (JIT) production and
inventory schedules (see p. 7-15). 'However, parts makers supplying the
aftermarket have little incentive to locate near the assembly sites and are
scattered across the country.

During 1982-86, an increasing number of Japanese-owned parts firms
manufacturlng a wide variety of products set up production plants in the
United’ states (see chapter 5 and app G)

Degree and Type of Integration

" GM, Ford,-and Chrysler are all diversified companies producing automotive
and nonautomotive products. Industry sources estimate that currently GM
produces 70 percent of its auto parts requirements in-house, Ford is estimated
to produce 'about 50 percent of its needs and Chrysler about 30 percent. The
Big Three are both diversified across industries and vertically integrated in
the motor-vehicle business (producing components as well as end products).
Their  investment strategies include both diversification and less vertical
integration; for example, when GM purchased Hughes Aerospace and Electronlc
Data Systems and entered into a joint venture with Fanuc, it began
consolidating parts production. (GM's decision to invest in these
high-technology enterprises was based both on the profitable financial
performance of these companies and the possibility of future exchanges in
manufacturing expertise and technology ) 1/ Chrysler has also been scaling
back parts production while concurrently purch351ng nonautomotlve compan1es
such as Gulfstream Aerospace.

Industry sources indicate that U.S. automakers' goal of a decrease in
vertical integration is designed to take advantage of new manufacturing:
techniques such as flexible manufacturing and JIT production. 1In addition,
U.S. auto producers believe that independent U.S. and foreign suppliers have
comparative advantages including lower wages, better technology, lower energy
costs, and lower raw materials costs. The most significant tradeoff is a
decrease in control. There is some indication, however, that U.S. producers
are beginning to follow the Japanese auto producers' lead by obtaining equity
interest in parts suppliers to increase their control and still be able to
avail themselves of the suppliers' comparative advantages.

GM plans to increase outsourcing by about 10 percent. 1In order to
achieve this goal, GM is sending out purchasing people and engineers to both
independent and captive suppliers to determine whether or not they have a
long-term future with the company. GM's objective is to assess systematically
the strengths and weaknesses of suppliers and offer advice for improving cost
and quality. It also plans to reduce its base of suppliers to only the most
capable. This reassessment could mean a reduction of up to 40 peréen; of its

1/ USITC staff interview with Delco Electronics off1c1als, Kokomo, 1IN, July
17, 1987. .
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existing suppliers, said the manager of supplier relations for GM's Buick-
Oldsmobile-Cadillac powertrain operation in Lansing, MI. 1/

According to an analyst for Solomon Brothers Inc., for every s:ngle )
percentage point of change in GM's mix of captive-to-outside purchasing,
independent suppliers will have an opportunity to acquire up to $450 million
in new business. At present, GM's outside suppliers account for about 30
percent of the company's parts, subassemblies, and materials business. An
increase to 50 percent would mean about $8 billion in new business. Moreover,
U.S. automakers are moving toward purchasing contracts up to 5 years or more
in duration; thus, the actual value of new business would be several times the
estimated $8 billion figure. 2/ The increase in new business reflects a
reshuffling of business from the Big Three to independent suppliers, rather
than a net increase for the parts industry as a whole.

Independent parts suppliers are significantly less vertically integrated
than the automakers. The degree of diversification of many of these companies
is fairly significant. Many are subsidiaries of firms that participate in a
wide variety of industries. Borg Warner, the leading independent auto parts
supplier, had net sales of $3.4 billion in 1986. Of that, 34 percent was
automotive related, 31 percent was chemical and plasties related, 32 percent
was accounted for by protective services, and the remainder was information
services. 3/ Rockwell International had net sales of $12.3 billion in 1986,
of which 13 percent was automotive related, 45 percent was accounted for by
electronics and aerospace, 34 percent for electronics, and the remainder was
miscellaneous industries. TRW had net sales of $6.0 billion in 1986 with
automotive parts accounting for 39 percent, electronics and space systems
accounting for 56 percent, and other industries accounting for 5 percent.

Budd Co., the second largest independedt auto parts supplier, had net sales of
$1.2 billion in 1986. Budd is the only supplier of the top four 1ndependents
that is concentrated in the automotive market. 4/

Domestic Market

Original-equipment and réplacement markets

The U.S. market for automotive parts increased from $52.3 billion in 1982
to $93.0 billion in 1986, representing a 77-percent increase overall, as shown
in the following tabulation: 3/

1/ David Barkholz, "Suppliers Hold Their Breath As GM Teams Rate Operatlons."
Automotive News, July 6, 1987, p. 46.

2/ Al Wrigley, "Massive Auto Supply Outsourcing by 1995: Delphi,”
Metalworking News, Mar. 23, 1987, p. 29.

3/ Million Dollar Directory, Dunn and Broadstreet, Parsippany, NJ, 1987.

4/ Standard and Poors Corporation Records, New York, NY, 1987.

5/ Compiled from data submitted in response to questionnaires of the U.S.
International Trade Commission. '
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_ Value 1/

Year (billion dollars) .
1982......... cesees 52.3
1983............... 63.8

1984....... ceeeses. 80.3
1985........... cee. 90.5
1986.........0..... 93.0

There are two basic market segments for motor-vehicle parts--the original
equipment (OE) segment and the aftermarket. Producers in the OE market sell
their products directly to vehicle manufacturers, either for assembly into new
cars, trucks, and buses, or for dealers' service operations. Aftermarket
manufacturers generally supply replacement parts for sale to independent
repair facilities or the general public. 2/

In part because of warranties on new cars, replacement parts are )
generally purchased from the OE vehicle dealer until motor vehicles are about .
3 years old. After the vehicles are older than 3 years, owners generally
purchase replacement/repair parts from aftermarket facilities. These time
periods vary, however, tending to be longer for imported motor vehicles. 3/
Additionally, extended warranties have also changed these tlme perlods by
shlftxng demand for certa1n parts to OE vehicle dealers.

Motor-vehicle parts distributed in the aftermarket traditionally were
sold from the manufacturer to warehouse distributors and jobbers 4/ that would
then sell them to retail sales and service outlets. Since the 1960°'s,
however, mass merchandisers have been directly purchasing certain "fast
moving” parts from producers and selling them under private labels. These -
parts include high-turnover products, such as spark plugs, mufflers,.filters,
and shock absorbers. Recently, there has been a great deal of overlap in
distribution channels as nonautomotive retailers, such as department, . grocery,
and drug stores, have begun to carry a wide variety of automotive items. This
trend, along with the growth in jobbers and national auto parts service
specialists, has contributed to a significant consolidation of the aftermarket
distribution process for motor-vehicle parts. 5/

In addition to these changes in the'distribution channels, technical
advancements in vehicles have led distributors to stock .a broader inventory.
The increased market share of imported autos has also added to the need for a
wider array of parts. The average number of replacement parts now maintained
by a distributor serving the aftermarket is well over 80,000 items. 6/

1/ It should be noted that many time series in this study are in nominal value
terms; thus, they do not necessarily indicate real (quantity) trends since the
trend could be caused by a price increase.

2/ U.S. Department of Commerce, A Competitive Assessment of the U.S.

Automotive Parts Industry, March 1985, p. 3. :

3/ 1Ibid.

4/ A jobber typically operates a chain of automotlve parts stores under a welr
publicized private name. )
5/ U.S. Department of Commerce, The U.S. Automobile Industry, 1984, December
1985, pp. 53-54.

6/ Ibid.
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U.S. Industry

U.S. producers' shipments

The value of U.S. producers' shipments of automotive parts rose by 62
percent from $51.1 billion in 1982 to $83 0 billion in 1986, as shown in the
following tabulation: 1/ :

Year - Shipments

(billion dollars)
1982..... eee... 5101
1983......0000n.. 61,6
1984...... eeeee. 15,2
1985....... vives. B4LS
1986...... e 83.0

The steadlly rls1ng sh1pments of automotlve parts durlng the early 1980°'s is
largely attributed to the improved health of the domestic automotive industry
follow1ng the 1981-82 economic- downturn. As the production of automobiles and
light trucks increased from approximately 10 million. units in 1984 to about
11.6 million units in 1985, the value of shipments of automotive parts
shipments increased proportionately. As the 1986 production level of .autos
and light trucks dropped to 11 million units from 11.5 million units in 1985,
so the value of shipments of domestic auto parts declined slightly.

When compared with the gross national product (GNP), both U.S. shipments
and U.S. imports of automotive parts show a higher rate of growth during
1982-86. The average annual 'percentage increase for GNP during this period
was 7.6 percent, while the increase for U.S. shipments and U.S. imports was
11.6 percent and 26.6 percent,. respectively.

Imﬁorts

Total imports of automotive parts almost tripled from $6.9 billion in
1982 to $18.9 billion in 1986 (fig. 3-1). The ratio of imports to consumption
rose during the period, increasing irregularly from 13.3 percent in 1982 to
20.4 percent in 1986 as shown in the following tabulation: 2/

o . - Ratio of imports
Year to consumption

gpercgntz
1982........... 13.3
1983..........." 13.1
1984........: .. 17.4 .
1985........... 17.0
1986........... 20.4

1/ Compiled from data submitted in response to questibnnaires of the U.S.
International Trade Commission. .
2/ Ibid.



Figure 3-1 .
Automotive parts: -U.S. imports and apparent consumption, 1982-86
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Source: Compiled from data submitted in response to questionnaires 0: cue u.o.
International Trade Commission.

_U.s. auto producers-responding to the Commission's questionnaire reported
lower purchase.prices, better ability to meet specifications, intracompany and
affiliated company.transfers, and greater willingness to supply required

. volumes as the principal reasons .for their imports during 1982-86 (table 3-2).

Egpofts, | - T ' . N

,‘Accofding to data compiled from the Commission's questionnaire, the value
of U.S. exports of auto parts increased by 62 percent, from $5.8 billion in
1982 to $9.4 billion in 1985, then dropped off to $8.9 billion in 1986, as
shown in the following tabulation: 1/

Year Exports
gbi;lion dollars)

1982....... 5.8
1983....... 7.1
© 1984....... 8.9
. 1985....... 9.4
W © - -1986....... 8.9

1/ Compiled from data submitted in response to questionnaires or the U.S.
International Trade Commission.



Table 3-2 : ’
Automotive parts: U.S. producers' ranking 1/ of factors that were the’

principal reasons for their imports, 1982-86

Item Ranking _
Lower purchase price (delivered)....... 1
Shorter delivery time............ R § |

Engineering/technical assistance...... .7

Favorable terms of sale.............. .. 9

Favorable exchange rates...... ceeeaen .. 8

Reliability of supplier......... -

Intracompany and affiliated company
transfers on a basis:

Competitive with unaffiliated firms.. 3
Ability to meet specifications..... vee. 2
Willingness to supply required

Volumes......ovvvveervrrernnssnnsenes 4
Ability to supply metric sizing........ 11
Quality...... ettt e e 7

1/ Ranking numbers range from 1 to 11, number 1 1nd1cat1ng the most important
reason for 1mport1ng and number 11 indicating the least 1mportant reason for
importing. Some factors were ranked equally in importance.. Ta

Source: Compiled from data submitted in response’ to- questlonnalres of the
U.s. Internatxonal Trade Commission. : :

The world motor vehicle industry's procurement of parts on a worldwide
basis and its participation in joint ventures have significantly altered U.S.
~ trade flows in automotive parts. According to the U.S. Department of = - -
Commerce, Canada (where the U.S. auto producers have assembly operations) was
the most important foreign market for U.S.-made automotive parts, receiving 66
percent of total U.S. exports in 1986, compared with 60 percent in 1982 (table
3-3). The U.S. trade balance with Canada, however, shiftéd from a surplus of
$1.9 billion to a deficit of $840 million during the period (fig. 3-2). U.S.
shipments to Mexico accountedAfor 13 percent of total automotive parts exports
in 1986 and 10 percent in 1982, with a similar trend in the automotive parts
trade balance. Other 81gn1f1cant export markets during the S-year perlod
1nc1uded West Germany and the United Klngdom

Financial experience of U.S. producers

Reflecting an upswing in production and improved pricing levels for
automotive components, net sales climbed steadily from $59.5°billion in 1982
to $111.6 billion in 1986, an increase of 88 percent (fig. 3-3). 1/
Although the industry as a whole remained profitable throughout the period

1/ Some producers were unable to separate net sales of parts from overall
operations, thus net sales are greater than the shipments.
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Table 3-3 : : o :

Automotive parts and accessories: U.S. exports of domestic merchandise,
imports for consumption, and trade surplus or deficit, by specified trade
partners, 1982 and 1986 . :

(Million dollars)

1982 : 1986 : .

U.S. " U.S. Surplus U.s. U.S. .- Surplus
Trade partner exports imports or (deficit) exports _imports or (deficit).
Canada.......... 6,383 4,525 1,858 8,571 - 79,411 (840)
Mexico.......... - 1,115 648 467 1,735 2,253 - (518)
West Germany.... 227 507 - (280)." 266 1,427 . (1,161)
United Kingdom.. - 196 - 189 : 7 226 476 (250).
Japan........... ;128 1,822  (1,694) . 225 4,505 (4,280)
Brazil.......... 51 310 . (259) 99 716 - (617)
All other....... 2,542 1,109 1,433 1,917 - 2,412 (495)

Total....... .10,642 9,110 1,532 ' 13,039 ° 21,200 (8,161)

Source: Compiled from official statistics of the U.s. Department-offCommerce.

Figure 3-2 . : :
Automotive parts and accessories: U.S. trade balance with major trading
partners, 1982 and 1986 .
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Figure 3-3 _ -
Automotive parts: ‘U.S.. producers' total net; sales, - total net.profit, and
return on sales, 1982-86
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Source: . Compiled from data submitted in response to quest10nna1res of the U.Ss.
Internatlonal Trade Commission.

1982-86, net operating profits fluctuated widely. From a low of $4.0.billion
in 1982, net operating profits more. than doubled to $10.8 billion in 1984,
then decllned gradually. to $8.3 b11110n in 1986 (Net " operatlng profit was
calculated by subtracting general, selling, and administrative expenses from
net sales; thus, the net profit data do not include taxes paid on that income,
nor has depreciation or amortization been subtracted from the total.) U.S.
automotive parts producers' return on sales ratios paralleled the trend in net
profit throughout the period as shown in the following tabulation: 1/

Year Return
(percent)
1982....... .. . 6.7
1983........ . 10.7
1984......... 12.5
1985......... 9.3
7.5

1/ Compiled from data submitted in response to questxonna1res of” the U.s.
Internatlonal Trade Commission.. : . .
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(The fluctuating level of profits can be partly attributed to the accounting
. procedures -of producers, many of whom provide data only as intracompany:
transfers to their parent corporations.) -

Financial data for U.S. parts makers not affiliated with GM, Ford, or
Chrysler (i. e., independent), differ from that reported in the totals above.
“Independent producers' net sales increased annually during 1982- 86 to $52.6
billion, and their net profits fluctuated upward to a peak of $2.5 billion in
1986, reflecting the shakeout that saw many small parts firms cease operations
in 1986 (fig. 3-4). Independent parts companies' return on sales rose from a
low of 3.8 percent in 1982 to a hlgh of 6.1 percent in 1984, as shown in the
follow1ng tabulation: 1/ .

Year o Percent

1982, 0 veennnns
1983...cvurerniinn

According to respondénts to the Commission's questionnaire, net sales of
U.S. producers' automotive parts operations located outside of the United
States rose steadily by 44 percent overall to $19.0 billion in 1986 from
"$13.2 billion in 1982 (table 3-4). Net operating prof1ts for these operations,
however, more than doubled to $1 4 billion.

Changes in capaclty

espondents to the Commission's questionnaire were asked to 1nd1cate the
" amount. of automotive parts capacity that would be added to or subtracted from
present levels because of changes planned during the next 3 years in domestic
production facilities. Responses indicate a greater overall degree of
expansion of manufacturing capacity compared with planned reduction.
Expansions are planned to occur principally through adding to existing
“facilities, followed closely by renovating or restructuring existing
facilities. Constructing new facilities, reactivating closed facilities, and
purchasing new facilities were not deemed viable options by most of the
respondents. : ’

Reductions in capacity were, for the most part, planned as permanent
actions, through dismantling operations, selling plants, or other permanent
contractions. ‘Anticipated capacity changes in each of the seven automotive
parts areas profiled, as a percent of current capaclty levels, is shown in
figure 3-5. :

1/ Complled from data submitted in response to’ questxonnalres of the U.S.
"International. Trade Commission.
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Figure 3-4 : : :
Automotive parts: U.S. independent producers' total net sales and total net
profit, 1982-86 : ' Billion
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. Source: Compiled from data submitted in response to questionnaires of the U.S.
International Trade Commission. o £ .

Table 3-4 _
Automotive parts: Financial data for U.S. producers' automotive parts
operations located outside of the United States, 1982-86 '

Average
annual -
change,
: : S : 1986 over
Item : 1982 1983 - 1984 - 1985 1986 ~ 1982
Percent
Net sales : ‘
(less discounts,
returns, and pre-
paid freight)
(rmillion . .
dollars)..... 13,244 13,406 16,218 17,680 19,037 10.3
Net operating pro- . : ’ :
fit (million
dollars)...... 662 971 1,496 1,411 1,420 21.1
Return on sales .
(percent)....... 5.0 7.2 9.2 8.0 7.5 =

Source: Compiled from data submitted in response to questionnaires of the
U.S. International Trade Commission.
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Figure 3-5 o :
Automotive parts: U.S. producers' planned capacity level changes, 1986-89
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Source: Compiled from data submitted in response to questionnaires'of the U.S.
International Trade Commission. :

Capital expenditures

Capital expenditures for facilities and equipment for the production of
automotive parts in the United States declined from $1.7 billion in 1982 to
$1.5 billion in 1983 before climbing 87 percent to $2.8 billion in 1986 (table
3-5). 1In 1983, the lowest level of capital expenditures, was closely tied to
the decline of passenger car production in 1982 (to less than 5 million units).
Producers responding to the Commission's questionnaire indicated that the
subsequent increase in capital expenditures in U.S. facilities reflects the
rebound in the auto industry, the ongoing effort to economize on expensive
labor, and overall awareness by U.S. producers that manufacturers with less
modern plants will suffer the effects of increased foreign competition. Thus,
the automotive parts industry has increased its efforts to employ more
advanced manufacturing techniques through the installation of new machinery
and equipment, and to improve facility utilization with the goal of lowering
overall production unit costs and improving productivity. The average annual
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Table 3-5 .
Automotive parts: U.S. producers' capital expenditures in the United States, and

by foreign country, 1982-86 1/

Average
annual
change,
1986 over
Item 1982 1983 1984 1985 1986 1982
—————————————————— 1,000 dollars-——-———ce e Percent
United States.... 1,656,822 1,478,574 2,424,943 2,622,908 2,782,159 13.8
Canada....... e 47,667 63,139 210,295 507,249 200,944 43.2
Japan........... . 8,359 40,492 - 14,747 106,470 126,651 -97.3
United Kingdom... 39,161 40,977 49,078 89,754 = 100,077 26.5
Mexico........... 16,212 8,898 17,225 23,212 94,529 55.4
Brazil........... 31,350 22,961 35,782 89,638 80,407 26.5
West Germany..... 26,535 25,042 32,281 - 47,761 51,586 18.0
France........ e 12,121 11,994 15,491 31,733 42,686 37.0
Italy........ R 6,318 7,280 15,557 14,949 - .- 13,056 19.9
Taiwan...... cenae - - - 45 7 107 -
All other........ 150,520 105,519 148,186 176,581 ~ 256,116 14.2
Total........ 1,995,065 1,804,876 2,968,585 3,710,300 3,748,318 17.1
United States as o - o o
a percentage
of total _ :
world....... N 83.3 - '82.2 82.2 ~71.0 ' 74.5 -

1/ Reported in U.S. dollars by questionnaire respondents.

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

increase in'capital éxpénditures during the period 1982-86 amounted to 14
percent. Capital expenditures in U.S. facilities as a percent of net sales
amounted to 4 percent over the period of 1982-86.

However, several respondents to the questionnaire noted that changes in
the Federal tax law in 1986 and. the resulting loss of investment tax credit
will make it less likely that many new plants will be built. Hobeover,‘a
number of respondents stated that the low wages paid to workers in Korea,
Taiwan, and Brazil could not be matched with increased investment in capital
equipment and the resulting price competition would make it difficult for many
U.S. firms to start/continue recapitalization efforts. ' :

U.S. producers’' capital expenditures in domestic facilities declined from
83 percent of their total world expenditures in 1982 to 74 percent in 1986.
. The decline in investment in domestic facilities and the almost tripling of
investment in foreign-based facilities is representative of the shift by U.S.
manufacturers to offshore production.facilities. Reasons given by U.S.
manufacturers for this trend include lower labor costs, lower cost of
production facilities because of the value of foreign currency relative to the
dollar, and joint ventures in manufacturing and technology.
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According to respondents to the Commission’s questionnaire, Canada
reportedly received the largest influx of capital expenditures, rising from -
$47.7 million in 1982 to $200.9 million. in 1986, representing a threefold
increase (fig:. 3-6). Japan received a fourteenfold increase in capital
expenditures, from $8.4 million in 1982 to $126.7 million in 1986. The United
Kingdom received the third largest amount of expenditures from U.S. “
manufacturers of automotive parts for production facilities and ‘tooling, with
a 1 1/2-fold increase from $39.2 million in 1982 to $100.1 million in 1986.
Other countries in which U.S. automotive parts producers made direct
- investments include Mexico, which experienced a fivefold increase to
-$94.5 million, Brazil, which received a .l 1/2-fold increase to $80.4 million,
and West Germany, which doubled to $51.6 million. :

‘Figure 3-6 v
Automotive parts: U.S. producers' annual foreign investment, by countries,
1982-86
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Source: Compiled from data submitted in response to questionnaires of the U.S.
International Trade Commission. : :

Research and development

Respondents to the Commission's questionnaires reported that research and
development. (R&D) expenditures on pure research, developing new or improved
products and manufacturing methods, and on testing new materials produced in
domestic automotive parts facilities increased steadily to $2.1 billion in



1986, a 63-percent increase over the 1982 level (table 3-6).
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period, R&D expenditures committed to U.S.-owned facilities in foreign

countries increased to $282 million in 1986, or by 99 percent.

firms' expenditures on R&D -of domestically produced automotive parts as a
percent of their total world expenditures remained fairly stable at

approximately 90 percent throughout the period 1982-86.

increase in R&D amounted to 14 percent during 1982-86.

Table 3-6
Automotive parts:

United States and abroad, 1982-86 1/

U.S.-owned

.The average- annual

buring the same

U.S. producers' research and development expendltures in. the

Average

. annual

change,

1986 over

Item 1982 1983 1984 1985 1986 1982

—————————————————— 1,000 dollars- - ~-———mmmm—— Percent
United States...... 1,269,035 1,354,846 1,596,968 1,641,754 2,073,774 13.0
United Kingdom..... 31,099 - 27,810 28,719 31,606 54,104 14.9
West Germany ....... 21,108 21,872 21,473 - 24,281 35,234 13.7
France........oe0.. -13,861 13,112 14,048 16,936 29,598 20.9
Canada............. 10,262 12,735 22,181 23,092 26,191 26.4
Brazil............. 6,514 5,884 6,458 7,260 8,513 6.9
All other.......... 58,836 55,696 78,332 100,849 128,567 21.6
Total........ .. 1,410,715 2,355,981 13.7

1,491,955 1,768,179 1,845,778

1/ Reported in U.S. dollars by questionnéire respondenté.

Source:

The 'increase in R&D spending in the United States parallels the 68-

percent rise in capital investment in domestic facilities over the period.

Compiled from data submltted in response to. questxonnaires of the U.S.
International Trade Comm1551on . :

Respondents indicated that efforts are being made to engineer, build, and test
new products through computer processes such as computer-aided-design/computer-
aided-manufacturing (CAD/CAM), and to evaluate new materials and production:

methods that will result in better performance and reduced manufacturing costs.

U.S. producers reported that facilities in the United Kingdom received the
largest overall spending on 1986, amounting to $54.1 million, up 74 percent
Respondents indicated that plants in
West Germany received the second largest amount of R&D expenditures, amounting

from the 1982 level (figs.

to $35.2 million, an increase of 67 percent over the 1982 level.

3-7 and 3-8).

Production

facilities located in France and Canada also received increasgs in R&D funds.

The increase in R&D spending on foreign-based facilities reflects an

increase in joint ventures with industrialized and newly industrialized

countries.’

spread the risk and cost of development.

Producers responding to the questionnaire indicated that
automotive parts producers engage in joint ventures in the area of R&D to
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Figure 3-7 .
Automotive parts: U.S. producers R&D spending in major foreign countries,
1982 and 1986 . B . .
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Source: Compiled from data submitted in response to questxonnalres of the U. s
International Trade Commission. ,

Figure 3-8 . _
Automotive parts: U.S. producers' R&D spending in foreign countries, 1986
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Although R&D expenditures as a percent of net sales in the United States
remained. relatively constant at about 2 percent over the period during
1982-86, the Japanese Auto Parts Industry Association (JAPIA), claims that
Japanese parts makers invest in R&D at a higher rate (about 3 percent in 1986)
than U.S. firms. 1/ Further,. a U.S. industry source stated that U.S.
suppliers must increase R&D-related spending to re-engineer and test parts if
they are to meet the requirements of and increase sales to Japanese-owned
automakers.

U.S. employment, hours worked, and wages

Total U.S. employment in the automotive parts industry, as reported by
questionnaire respondents, climbed steadily, rising 21 percent between 1982
and 1985 to 610,570 persons, before declining by 3 percent to 591,638 persons
in 1986 (table 3-7). Paralleling the trends in employment, the number -of
hours worked rose by 35 percent from 736 million to 996 million hours during
1982-85, and then declined by 4 percent to 953 million hours in 1986.

~

Table 3-7 S .
Automotive parts: Number of U.S. employees, man-hours worked, and wages paid,
1982-86

o Coe - Ce e S Average
annual
per-
centage
change,

s ST . : : 1986 over
Item 1982 _1983 1984 1985 1986 1982
Number of
employees:
All persons.... 504,580 537,045 . 596,283 610,570 591,638 4.0
Production and p :
related 4 ot . :
workers...... 445,344 459,352 554,965 563,334 554,117 5.5
_Man-hours o
worked ' ' C
(1,000 hours).. 736,171 - 828,849 . 969,518 996,185 952,794 6.6
Wages paid '

(1,000 dollars).. 9,007,879 _10,671,047 14,125,443 15,453,365 16,400,786 16.2

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

"The gradual rise in employment in the automotive parts sector from the
low recessionary levels in 1982 reflects a recovery in the auto industry,

1/ Interview with JAPIA officials, Tokyo, Japan, Apr. 20, 1987.
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which generated 1ncreased activity in related industries. Respondents to the
Commission's questionnaires allege that much of the recent decline in
employment levels can be attributed to increased imports. Other industry
sources indicate that the slight decline in employment during 1985-86 partly
reflects increased efforts by U.S. suppliers to incorporate labor saving
equipment. S :

A comparison of hourly wages and compensation paid to production workers
in the automotive parts industry and hourly wages and compensation paid in all
‘operating U.S. manufacturing establishments indicates that production workers
in the automotive parts industry are receiving wages above the average for
U.S. manufacturing establishments, as shown in the following tabulation:

U.S. automotive-. ° Workers in all operating

" Year . parts_workers 1/ manufacturing establishments 2/
1982.....,...... $12.24 L $11.50 -
1983..... eeede. 12,90 ©11.97
1984............ ° 14.57 - o 12.40
1985..... e - 15.51 . 3/ 12.82
1986............ 17.21 - 3/ 13.09

1/ Compiled" from data submltted in response to questlonna1res of the U.s.
International Trade Commission:
2/ Compiled from unpublished data of the U.s. Department of Labor, Bureau of
Labor Statisties. .
3/ Estimated.

Automotive parts workers hourly wages have increased by 41 percent over the
5-year period, where all workers' wages rose by 14 percent over the same
~period (fig. 3-9). The avérage annual percentage change amounted. to 9 percent
for U.S. automotive parts workers and 3 percent for workers in all operatlng '
manufacturing establishments. :



Figure 3-9
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Automotive parts: Index of u.s’ automofivefpérts’wbnkers' wages to alIuUﬂS.
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CHAPTER 4. MAJOR FOREIGN COMPETITORS

Major foreign competitors of the U.S. automotive parts industry are
Canada, Japan, Mexico, and West Germany. In recent years, however,
competition has increased from Brazil, Korea, and Taiwan, as well as from
other newly industrialized countries.

Brazil

Industry structure.--The Brazilian automotive parts industry, established
in 1957, consists of some 2,000 firms. About 600 of these are located in the
Sao Paulo region, close to the auto assembly facilities of Ford, General
Motors, and Volkswagen. 1/ A number of Brazilian auto parts producers are
subsidiaries of U.S.-owned parts makers, the majority of which established
operations in Brazil to supply original-equipment parts to the major Brazilian
auto assemblers. However, many of these U.S.-owned firms have since
established export programs. Many did so to take advantage of the incentives
of the BEFIEX program. 2/

The Brazilian automotive parts industry employs about 30,000 workers
(fig. 4-1). Average wages, including fringe benefits, vary between U.S. $3.60
and $5.20 per hour for skilled workers and $1.85 to $3.16 per hour for ‘
semi-skilled and nonskilled employees. Although the typical employee works
8 hours a day, 5 days a week, many production workers work 6 days a week. 3/
In general, overtime during working days carries a 50-percent premium, and
Sundays and holidays carry a 100-percent premium up to a total of 8 hours a
day; above 8 hours, the premium rises to 150 percent. Principal fringe '
benefits provided by certain major companies include a Social Security-type
pension plan administered by the Government of Brazil, government medical and
dental services, accident insurance, a termination pay fund, sick pay,
maternity leave, yearly vacations, and uniforms and other accessories needed
for specific work categories. Additional benefits provided by certain firms
include free medical, hospital, dental, and medicine services beyond that
which is provided by the government; subsidized transportation; and subsidized
meals. 4/ :

Brazilian automotive parts producers' capital expenditures for new blanﬁ
and equipment increased irregularly from $271 million in 1982 to $400 million
in 1986 as shown in the tabulation on the following page. 5/

Most Brazilian parts makers devote less than 3 percent of sales to
research and development (a ratio similar to that of the U.S. industry and

1/ USITC staff interview with General Motors do Brasil officials, Sao Paulo,
Brazil, May 11, 1987.

2/ 1bid.

3/ USITC staff interview with Cofap officials, Sao Paulo, Brazil, May 13, 1987.
4/ USITC staff interview with U.S. Department of State officials, Sao Paulo,
Brazil, May 11, 1987.

5/ Report from the U.S. Consulate, Sao Paulo, Brazil, June 1987.
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Figure 4-1
Automotive parts: ’Brazilian.hoprly and salaried employees, 1982-86
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Source: Report from the U.S. Consglate, Sao Paulo, Brazil, June 1987.

; Value

' ' ’ T (Million
Year ~ 7 dollars)
1982, ... . it 271
1983.......... cree e 189
1984. .0 ieirnenennnn. 232
1985..... e e PPN 254

1986...... e 400

many foreign industries). 1/ - Industry sources state that Brazilian
subsidiaries of multinational corporations benefit greatly from the transfer
of technology from parent companies.

According to industry sources, the unpredictable nature of the Brazilian
economy makes future capital investment projections difficult. High real
interest rates during January-June 1987, for example, made financing new
investments extremely expensive. Industry sources also indicate that
investment incentives are inhibited by Government-enforced price controls on

1/ USITC staff interview with Sindipecas officials, Sao Paulo, Brazil, May 12,
1987; and USITC Publication 1950, report on The Effect of Developing Country
Debt-Servicing Problems on U.S. Trade, March 1987,
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domestic sales. 1/ 1In addition to the high cost of cap1ta1 ‘and the - cycllcal
demand in the Brazilian market, exchange rate trends “have had a negatlve
impact on the international competitiveness of Brazilian auto parts

producers. Despite these problems, industry sources stated that Brazilian
parts producers are expected to invest in new plants and equipment at a steady
rate in order to remain competitive in the global market. Most investment is
carried out via commercial lending. Bond issuances or stock issuances are
also commonplace. The National Development Bank (BANDES) is the principal
Government of Brazil source available for f1nanc1al lending to auto parts
producers.

Brazil's large foreign debt has resulted in a growing trend toward "debt
for equity swaps" by U.S., European, and Japanese banks. 2/ The exchange
takes place when a creditor bank offers Brazilian Central Bank paper at face
value for Brazilian cruzados, then assumes an equity position (with a partner)
in a local firm. With an increasing number of swaps planned for the
automotive parts sector, it is likely that U.S. firms’ equlty interest in the
Brazilian automotive parts industry will grow in the near future.

Domestic market.--The Brazilian domestic market for automobiles is about
1 million vehicles per year, amounting to about $5.5 billion. The principal
purchasers of automotive parts are Brazilian automakers. The four largest,
which account for almost all domestic productlon are subsidiaries of Ford,
General Motors, Volkswagen, and Flat 3/ -

Brazilian production of automotive parts climbed by 27 percent during
1982-86 to $6.5 billion in 1986 -(table 4-1). .About 60 percent of domestic
production is for the OEM market. Capaclty utilization rates increased from
71 percent in 1982 to 84 percent 1n 1986 . o

Table 4-1
Automotive parts: Braz111an productxon and capaclty ut111zat10n, 1982 86

PRI

Average
~ annual
percentage
change,
1986 over
Item 1982 1983 1984 1985 1986 1982
Production (billion dollars)....'5S.1- 3.8 5.9 5.6 6.5 6.3
Capacity
t111zat10n (percent) ......... 71 70 78 80 84 4.3

Source: Repqrt from the U.S. Consulate, Sao Paulo, Brazil, June 1987.

1/ USITC staff interview with Sindipecas officials, Sao Paulo, Brazil, May 12,
1987; and USITC Publication 1950, report on The Effect of: Developlng Countrx

Debt-Servicing Problems on U.S. Trade, March 1987.

2/ USITC staff interview with U. S. Department of State off1c1als, Sao Paulo,

Brazil, May 11, 1987.

3/ USITC staff interview with Slndlpecas Off101815, Sao Paulo, 'Brazil, Hay 12,
1987.
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Trade.--Approximately 200 Brazilian manufacturers export automotive parts
to more than 100 countriés. Brazilian exports 1/ of automotive parts. rose by

114 percent (fig. 4-2) during the period to $1.5 billion in 1986, as shown in
the following tabulation:

Year Value .
(Million
dollars)

1982......... PN 700

1983..... BN 800

1984. ... civvvienns 1,300

1985. ... ciiiiinnnn 1,400

1986.......... Ceeae 1,500

Figure 4-2 .
Automotive parts: Brazilian production and exports, 1982-86
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Source: Report from the U.S. Consulate, Sao Paulo, Brazil, 1987.

Exports to the United states, the largest export market, ranged from 37
percent of total exports in 1982 to 60 percent in 1984 and 1986 (table 4-2).
Exports destined for Latin American countries fell during 1982- 86, largely
because of declining economic conditions .in that region. 2/

1/ Report from the U.S. Consulate, Sao Paulo, Brézil, June 1987.
2/ Transportation costs amounted to 8.4 percent according to USITC Publication

1375, Report on Investigation No. 332-141 on Transportation Costs of U.S.
Imports, April 1983. -
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Table 4-2 :
Automotive parts: Major export markets for Brazilian-produced automotive
parts, 1982-86

Annual

average
change,
. _ 1986 over
Market 1982 1983 1984 1985 1986 1982
———————————————— 1,000 dollars--—----—~————o--v Percent
United States.... 243.0 418.0 763.9 808.6 870.0 37.6
Italy...:..ovve.. 79.7 79.9 125.2 162.0 145.0 16.1
West Germany..... 78.4 - - 65.6 72.3 -2.0
Argentina...... . - 45,6 59.4 - 72.5 12.3 .

Source: Estimated from the report from the U.S. Consulate, Sao Paulo, Brazil,
June 1987. :

U.S. industry sources claim that the Government of Brazil has undertaken
programs that restrict the importation of automotive parts while developing
local industries and strategic sectors to conserve foreign exchange reserves.
For example, Brazil limits imports by levying high tariffs; Brazilian tariffs
for automotive parts range from 8 to 205 percent ad valorem, with the tariffs
on most products ranging between 25 and 90 percent (the average U.S. tariff
rate for parts is 3.1 percent). 1In addition, there are important surcharges
(extrapolated from the tariff rate) on imports of certain products. Tariffs,
along with the relatively high transportation costs between the United States
and Brazil, 1/ render most U.S.-produced parts nonprice competitive in the
Brazilian market. 2/ -

In addition to high tariff rates, import licenses are mandatory for most
automotive parts. Licenses are issued by the Foreign Trade Department of the
Banco de Brasil (CACEX). An important facet of obtaining import licences is
the fact that the Brazilian "law of similars"” can be used to limit imports of
products that are already manufactured in the country. Although there are
many exceptions to this rule, the application of any specific exemption from
this rule is not automatic and is subject to negotiation between the '
Government of Brazil and the importer. However, it should be noted that there
is a duty drawback system commonly used by Brazilian parts makers that permits
the Brazilian Government to suspend or reimburse import duties and other taxes
on certain imports when they are used in the manufacturing of a product for
export. 2/

Government programs.--The Government of Brazil has initiated several
noteworthy programs to encourage domestic competition, promote alternative
fuels, control automotive emmissions, and stimulate exports. A 1979
Government of Brazil decree restricted new parts making projects by Brazilian
auto assemblers. However, these limitations can be relaxed if a particular

1/ Ibid. . .
2/ Report from the U.S. Consulate, Sao Paulo, Brazil, June 1987.
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automotive part is not produced by a Brazilian firm. This decree has had the
effect of stimulating an increase in the number of independent producers. 1/

Brazil has a special program to promote the development of an
alcohol-burning engine. - The research that led to the development of this
engine was the result of a joint effort by the Government of Brazil and auto
manufacturers. The Brazilian Government has also announced controls to reduce
auto emissions; thus, there has also been research efforts aimed at reducing
alcohol engine emissions. 2/

The BEFIEX program is the most important Government of Brazil program for
encouraging exports of automotive parts. BEFIEX is a contractural agreement
between the Government and a specific manufacturer. Under a BEFIEX contract,
a firm can receive exemptions from import duties as well as a direct rebate,
based on the percentage of local value added, of the industrial products tax
(IPT). In exchange for these incentives, the firm commits to a certain level
of exports over a period of ‘time (typically 10 years). The value of imports
receiving tax benefits is typically a percentage of the value of exports
pledged. 3/ For example, in exchange for $300 million of imports that receive
tax benefits, a firm might commit to $800 million of exports. Auto parts
manufacturing subsidiaries of multinational firms account for approximately
one-third of all BEFLEX contracts. Potentially, if a firm did not comply with
its contractual obligatioms, strict financial penalties could be enforced.
However, in practice, if a firm is unable to comply, a contract is typically
renegotxated w1th the Government.

_Another less’ frequently used government program, Resolution 68 of the
"Conselho Nacional do Comercio Exterlor"’(CONCEX), pernits the Foreign Trade
Department of the Bank of Brazil (CACES) to draw upon the resources of the
Fundo de Financiamento a Exportacao (FINEX) to provide f1nanc1ng for exports.
Financing can be extended to exporters or foreign importers. Exporters can
receive financing for up to 85 percent of the value of the merchandise. 4/

Canada

Industry structure.--There are over 2,000 firms producing automotive’
parts in Canada, employing some 84,000 persons. They are generally
categorized as captive suppliers of major automobile assemblers (all of whom
are foreign owned), 1ndependent forelgn-owned companies, and independent
Canadian-owned companies. In-house original equipment parts (e.g., engines
and transmissions) produced by the major auto assemblers accounted for about
40 percent of total Canadian production in 1984-85. ' Industry sources report
that General Motors (GM) manufactures approx1mate1y 70 percent of its auto
parts in-house, Ford approximately 45 percent, and Chrysler about 25
percent. 5/

1/ USITC staff 1nterv1ew with U.S. Department of State officials, Sao Paulo,
Brazil, May 11, 1987. '

2/ USITC staff interview with U.S. Department of State officials, Sao Paulo,
Brazil, May 11, 1987.

3/ 1Ibid.

4/ Report from the U.S. Consulate, Sao Paulo, Brazil, June 1987.

5/ USITC staff interview with officials of the Canadian Automotive Parts
Manufacturers Association, Toronto, Canada, Apr. 30, 1987.



Other Canadian suppliers range from large multinational companies to
small jobbers. According to industry sources, approximately 20 multinational
suppliers account for about 25 percent of total original equipment '
production. About 500 other firms account for most of the rest. The center
of the industry is located in Southern Ontario, and the bulk of production is
destined for export to the United States. 1/

According to industry sources, the largest independent auto parts
manufacturers in Canada include Canadian-owned firms such as Magna
International Inc., Woodbridge Group, A.G. Simpson, and ABC Plastic Moulding;
and U.S.-owned firms like Budd Canada Inc., Hayes-Dana Inc.; Kelsey Hayes
Inc., Rockwell Internatlonal and TRw Canada 2/ ‘

There has been a noteworthy 1ncrease in 1nvestment in the Canadian -
automotive industry in recent years, -resulting in additional capacity of up to
700,000 automobiles by 1992. Industry sources indicate that recent
investments include (1) $3 billion investment by GM to expand a truck plant in
Oshawa, Ontario; (2) $300 million Honda plant in Alliston, Ontario, creating
additional capacity of 80,000 units annually; (3) $400 million Hyundai '
facility in Bromont, Quebec, resulting in an additional 250,000 units, “(4)
$500 million Toyota plant in Cambridge, Ontario, with new capacity of 50,000
to 100,000 units annually; (5) over $1 billion investment by AMC Renault ‘in
Bramalea, Ontario; and (6) $700 million GH—Suzuk1 joint.venture in Ingersoll,
Ontario, with an annual output of 20,000 units a- year 3/ Many foreign-owned
automakers invested in Canada because the average Canadian assembly plant wage
cost is nearly US$8 per hour less than 1n the Unlted States -4/

Domestic market.--The total Canadian market for automotive parts was.
about $13 billion in 1984 (table 4-3). The market is expected to reach
$20 billion by 1989, reflecting a compound growth rate ‘of nearly 10 percent in
nominal terms. S/ Shipmerits, imports, and exports are all: projected to expand
during 1986-89 (fig. 4-3). The principal cause of "’ this anticipated growth is
continued economic expansion, which is providing for increased vehicle usage
and an increase in the number of vehicles per capita. The Canadian original-
equipment market accounts for about’ 75 percent of 1ndustry consumpt1on, the
aftermarket accounts for the remaining 25 percent. '

The three major end users of -automotive parts in Canada are the original-
equipment manufacturer (OEM) (motor vehicle assemblers); the aftermarket, and
commercial fleet operators. The major auto asseémblers purchase about 85
percent of Canadian auto parts output. The principal end user’ of replacement
parts is retail trade for the consumer market, which includes retail service
stations, new car dealers, and auto parts and accessories outlets. Abdut 50
percent of the retail trade in aftermarket products i§ conducted through
service stations. With longer warranty -periods, new car dealers are offering
more servicing facilities and are increasing theif‘sales of :auto parts.

1/ 1bid.

2/ 1bid. : : v ‘ :

3/ Country Marketing Plan, Post Commercial Actlon Plan, Canada, 1987 p. 1.

4/ 1bid.

5/ The Coopers & Lybrand Consulting Group, Report on the Canadian_ Automotive
Parts, Accessories and Services Equipment Market, Sept.-24, 1986.  pp. 6 and 9.




Table 4-3
Automotive parts and accessories and automotive service equipment: Canadian
net apparent market, 1984-89

Average
annual
: . . change,
Item ) A _ 1984 1985 . 1986 1/ 1989 1/ 1984-89
: : ———————————— H11110n dollars———--~—~--= Percent
Automotive parts and
accessories: , : _

Net apparent market.........: 12,665.0 14,495.0 16,220.0 20,080.0 12.2
Original equipment share.. 10,765.2 12,320.7 13,787.0 17,068.0 12.2
Aftermarket share......... 1,899.8 2,174.3 2,433.0 3,012.0 12.2

Automotive service '
equipment: : o S » . )

Shipments.............. .00~ 15,5 19.7 21.2 - 24.0 11.6

Imports..... Y 1. - 79.7 81.7 84.3 16.9

Exports 1/...... 7.5 7.8 8.1 11.4 11.0

Net apparent market......... = 53.2 91.6 94.8 96.9 16.2

Total net apparent market..... 12,718.2 14,586.6 16,314.8 20,176.9 16.2

1/ Estimated by fhe Coopers-&vLybrand Consulting Group.

Source: Statistics Canada, Manufacturing Division, External Trade Division
Industry Estimates, The Coopers & Lybrand Consulting Group.

Canadian owners of imported autos go to dealers for service about twice as
often as U.S. auto owners, because it is perceived that an imported auto
requires spec1alxzed repair knowledge. .The dealers typically install 1mported
components provided by the manufacturer. 1In 1984, there were 47 major mass
merchandisers with approximately 1,700 outlets, which accounted for nearly 30
percent of the sales of af;grmarket products. Demand in this sector should.
remain strong through 1990 ;as the aftermarket continues to expand. 1/

The third major end users--commercial fleet operators--describes service
or manufacturing firms .with their own vehicle fleets. Demand for vehicles in
this market is gradually contractlng, thus, parts for trucks and buses will
not be in hlgh demand.

Trade.--Because of the Automotive Products Trade Agreement (APTA), which
provides duty-free trade between the United States and Canada in original-
equipment auto parts (p. 6-7), the United States is the major supplier of auto
components to the Canadian market. In 1985, the U.S. import share of auto
parts was about 90 percent, whereas Japan accounted for less than 5 percent.
Canadian imports from Japan, Korea, and Mexico will continue to grow as sales
of automobiles from these countries continue to expand.

1/ Country Marketing Plan, Post Commercial Action Plan, Canada, 1987, p. 3.



Figure 4-3 4
Automotive parts and accessories: Canadian shipments, imports, and exports,
1984-86 and 1989 1/
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1/ Data for 1986 and 1989 estimated by the Coopers & Lybrand Consulting Group.

Sources: Statistics Canada, Manufacturing Division, External Trade Division.
Industry estimates, The Coopers and Lybrand Consulting Group.

Canadian imports of aftermarket parts from the United States currently
enter Canada at a duty of 9.2 percent ad valorem, whereas original-equipment
parts enter duty free. TImports from "developing countries" such as Korea and
Mexico enter Canada at a rate approximately two-thirds of the rate levied
against "developed countries" such as the United States and Japan. Canadian
Customs also requires that all auto parts shipped to Canada meet certain
import mandates such as bilingual labeling in French and English and metric
sizing.

Government programs.--The Canadian Government provides aid to the
Canadian automotive industry to develop process technology through the Auto

Centre for Automotive Parts Technology. During 1984-86, the Centre aided some
700 firms, and provided approximately 10,000 person days of training. Firms
receiving loans from the Centre can be eligible for partial deferral of
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principal and interest payments for up to 3 years. To date, about 50 Canadian
firms have received such loans. 1/

France

Industry structure.--There are approximately 350 companies in France that
produce automobile parts, employing approximately 108,000 persons. During
1986, five of the largest French auto parts suppliers were either sold to, or
entered into joint ventures with foreign companies. Valeo, the largest French
auto parts producer, with 1985 sales of about $1.3 billion, was taken over by
Carlo de Bendetti, the manager of the Italian firms Olivetti and Fiat. De
Carbon, France's leading manufacturer of shock absorbers, with 1985 sales of
$27 million, entered into a joint venture with Delco Products. Allinquant,
France's second largest producer of shock absorbers, was sold to Fichtel and
Sachs of West Germany. Matra, with its two equipment subsidiaries, is
negotiating a joint venture with Fiat of Italy. Renault and Bendix recently
formed a joint-venture subsidiary (Renix) for the productlon of electrical and
electronic auto parts in France. 2/

Domestic market.--Apparent consumption of auto parts in France decreased
from $7.2 billion in 1983 to $5.2 billion in 1984 before increasing to
$7.0 billion in 1986 (table 4-4). About 53 percent of the market was
accounted for by the OEM. 3/ ~

Table 4-4
Automobile parts: French production, exports, imports and apparent
consumption, 1983-86

. Ratio of
Apparent imports to
Year Production  Exports Imports consumption  consumption
———————————————— Million dollars-—--~—------—-—-—-~  Percent
1983.......... veve. 9,245 5,063 2,995 7,177 41.7
1984........... eee. 1,222 4,518 2,468 5,172 47.7
1985.......0000h . 7,097 4,396 2,558 5,259 48.6
1986....... et 9,430 5,904 3,468 6,994 49.6

Source: The Department of Commerce Post Commercial Action Plan of France.

France's automotive parts market ranked fourth worldwide in 1985, after
the U.S., Japanese, and West German markets. It is expected to grow at an
"average annual rate of 3 percent through 1990. The expansion of the parts
market is reportedly due to the aging of the French automobiles, new
regulations in France controlling the sale of used cars, new EC regulations
regarding pollution controls, a general trend towards increased comfort,

1/ 1bid.
2/ Report from U.S. Embassy, Paris, France, April 1987.
3/ Country Marketing Plan, Post Commercial Action Plan, France, 1986, p. 17.
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_quality, and safety in automobiles, and new demands for fuel efficiency. l/‘
Import penetration, which reached almost 50 percent in 1986, is expected to
grow by an additional 3 percentage points by 1990.

Sales of selected automotive parts in France fluctuated upward by 29
percent during 1982-86 to an estimated $6.8 billion in 1986 (table 4-5).
Sales of chassis equipment showed the highest average annual increase, rising
from $2.6 billion in 1982 to $3.6 billion in 1986. . S

Trade.--Exports of auto parts increased by 17 percent during'the period
1982-86 to $5.9 billion. The United States was the principal export market,
followed by the EC countries. The growth in exports in 1986 was primarily
related to increased foreign activity by a French-based automaker. Imports of
auto parts increased from the 1982 level by 16 percent to $3.5 billion in 1986.

Table 4-5

Automotive parts: French sales of selected products, 1982-86
Average
annual
change,
: ' 1986 over
Item 1982 1983 1984 .1985 1986 1982
o ———— Million dollars~—----—--—~ Percent
Electrical equipment......... 915 871 1,008 858 1,082 4.3
Engine equipment......... PN 765 715 840 - 824 952 1.9
Chassis equipment........ .... 2,565 2,587 2,954 2,643 3,564 8.6
Body equipment........ N 870 806 882 155 1,068 5.3
Tooling for motors and ' I ’
garages..... Cere e . 150 130 - 126 103 - 144 1.0
6.6

Total............cicvvuv. 5,265 5,109 - 5,810 ' 5,183 6,810

Source: Estimated from the report from the U.S. Embassy, Paris, France, April
1987, : ’

Imports from the United States rose from $317 million in 1983 to $550 . million
in 1986. The increase in imports from the United States and other countries-.
is largely related to an expansion in the transfer of technology. 2/

P

1/ Country Marketing Plan, Post Commercial Action Plan, France, 1986.
2/ Country Marketing Plan, Post Commercial Action Plan, France, 1987, p. 5.
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Import duties on selected automotive parts entering France range from
about 5 to 14 percent ad valorem; the value-added tax ranges from almost ‘19
percent to 33 percent, as shown in the ‘following tabulation: 1/

Value-added

- Import duty . tax
Bearings: iron, self- °
lubricating, and porous... 4.9 18.6
Shock absorbers........ seee. 8.2 L 18.6
New car tires............... 5.8 . " - 18.6
. Car radios with speakers....’'14.0

L .. 33.3

Government programs.--Although the industry does not receive direct
Government assistance, the Government is nevertheless present through the
nationalized automaker, Renault. Industry sources indicate that there is some
discussion of changing Renault's legal status from 'state agency" to
“nationalized company The change may be one step towards the company's
privatization. )

Japan -

Industry structure.--There are over 10,000 -producers of automotive parts
in Japan employing some 600,000 persons. Approximately 8,000 of these
producers are small firms having 29 workers or less, about 1,300 are
medium-sized firms having 30 to 99 workers, and about 600 are large companies
having 100 or more workers. 2/ :

Most Japanese auto parts producers are affiliated with one of the 11°
Japanese automakers. Most of the auto producers are linked to larger networks
of Japanese companies representing a wide range of industries. These networks
are known as "keiritsu” industrial groups. The keiritsu structure links firms
in different industries to form conglomerations of companies. - The keiritsu
structure is an interweaving of companies through equity exchanges,
interlocking directorates, intra-group financial commitments, joint R&D
‘efforts, and membership to exclusive management councils or clubs. The
objective of these groups is to work collectively to. increase total group
sales. and employment. Member companies generally have a strong tendency to
purchase from other member companies; this structure makes it difficult for
-potential outside suppliers (domestic or foreign) to sell to companies in the
group. 3/

1/ According to an April 1987 report from the U.S. Embassy.

2/ The Structure of the Japanese Auto Parts Industry, Dodwell Marketing
Consultants, 1986, and Stephan B. Wickman, "The Character and Structure of the
Economy,™ Japan: A Country Study, ed. Fredericka Bunge (Washington, DC: The
American University, 1983), pp. 141-196.

3/ The Structure of the Japanese Auto Parts Industry, Dodwell Marketing
Consultants, 1983. .
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There are six major keiritsu groups in Japan. At the core of each is a
major Japanese bank. 1/ Tied to the bank and to each other are such diverse
operations as raw material producers, manufacturers of intermediate and final
products, and service providers such as trading companies, insurance firms,
shipping lines, construction companies, and other ancillary service
providers. 1In 1984, these six groups accounted for almost 18 percent of net

" 'profits of all Japanese businesses, almost 17 percent of total sales, over 14

percent of paid-up capital, and almost 5 percent of the Japanese work-force
(fig. 4-4). 2/ The groups and their affiliated auto producers are Mitsui
(Toyota Motor Co.) 3/, Mitsubishi (Mitsubishi Motors), Sumitomo (Toyo Kogyo,
commonly known as Mazda), Fuyo (Nissan), 4/ Sanwa (Daihatsu), 5/ and Dai-chi.
Kangyo (Isuzu Motors). Other Japanese auto producers are associated with
smaller, less organized industrial groups such as Suzuki Motors, part of the
Tokai group. The largest Japanese auto producer that has no apparent group
affiliation is Honda Motor Co.

The Japanese auto producers, together with their affiliated auto parts
producers, are typically large enough to be considered "keiritsu” style
groupings. 6/ The major auto producing groups are the Toyota group (includes
Daihatsu Motors and Hino Motors through equity interest), the Nissan Group
(includes Fuji Heavy Industries Group and the Nissan Diesel Group through
equity interest), the Toyo Kogo Group, Honda Motors, Mitsubishi Motors, Isuzu
Motors, and Suzuki Motors.

Japanese auto producers rely more heavily on noncaptive suppliers than
U.S. auto producers. The U.S. average for outsourcing of parts by automakers
is 50 to 55 percent; for Japanese automakers, the average is about 75 percent.
The auto producers typically set up associations of their parts suppliers
known as "Kyoryokukai” to enhance cooperation and solidarity. Although the
recent trend has been towards a slight relaxation of group ties, members of
these associations typically sell most of their output to their one,
affiliated auto producer. Parts producers are usually very specialized, and
produce only one or two types of parts. On the other hand, each particular
automobile part used by an automaker is typically produced by several
companies within each Kyoryokukai, so that the auto producer has multiple
suppliers, thus encouranging competition in price and quality. 7/

The Toyota Motor Co., Japan's largest auto producer (with 3.7 million
vehicles produced in 1985), has 220 primary auto parts suppliers and over
1,000 secondary and tertiary suppliers. Toyota has formed two auto parts

1/ Henry C. Wallick and Mable Wallick, "Banking and Finance," Asia's New
Giant, How the Japanese Economy Works, ed. Hugh Patrick and Henry Rosovsky
(Washington, DC: The Brookings Institute, 1976) p. 294,

2/ Masaichi Hiogami, "Industrial Groups,”™ Japan Economic Yearbook, 1986.

3/ Toyota is a significant grouping unto itself and only loosely connected to
the Mitsui Group.

4/ WNissan is also a significant group unto itself and only loosely connected
to the Fuyo Group.

5/ Toyota has equity interest in Daihatsu.

6/ Industrial Groupings in Japan, Dodwell Marketing Consultants, 1985.

1/ "The Relationship Between Japanese Auto and Auto Parts Makers," prepared by
Mitsubishi Research for the Japan Automobile Manufacturers Association, 1987,
and USITC staff interview with the Ministry of International Trade and
Industry officials, Tokyo, Japan, Apr. 20, 1987.
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Figure 4-4 _ o ) .
Keiritsu groups: Structure of the six Keiritsu groups and their role in the

Japanese economy, 1984.
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supplier groups: Kyoho-Kai and Eiho-Kai. Toyota's equity interest in its
affiliated suppliers ranges from 1.4 percent to 60.4 percent, with the average
around 25 to 30 percent. Toyota has a 14.6 percent interest in Daihatsu,
Japan's ninth largest automaker (with 1985 production of 579,000 vehicles),
and a 10.4 percent interest in Hino Motors, a leading Japanese truck
manufacturer (with 1985 production of 69,063 vehicles)..  Daihatsu Motors has
approximately 140 primary suppliers, and its parts association is called
Daihatsu Kkoyu-Kai. Hino Motors has some 220 primary suppliers that form the
parts association Hino Kyoryoku-Kai. 1/ '

The Nissan group is comprised of Nissan Motor Co., Nissan Diesel, and
Fuji Heavy industries. Nissan Motor Co., the second largest Japanese auto
producer (with production of 2.5 million vehicles in 1985), has about 160
primary auto parts suppliers and some 800 secondary and tertiary suppliers.
Nissan's two supplier associations are Takara-Kai and Shoho-Kai. WNissan
Diesel has 60 parts suppliers that form the association Nissan Diesel
. Yayoi-Kai. Nissan Diesel produced 36,351 trucks and buses in 1985. Fuji
- Heavy Industries, which ranked eighth in vehicle production in 1985 with
‘584,384 vehicles, has a total of more than 700 suppliers that are divided into
three Kyoryokukai's: Gunma Kyoryoku-Kai, Kyoryoku-Kai, and Isesaki
Kyoryoku-Kai. 2/ ' . . .

The Toyo Kogyo group, which ranked third in production of automobiles in
1985 (with almost 1.2 million vehicles), has some 250 primary suppliers that
form two supplier associations, Yoko-Kai and Toyu-Kau. Mitsubishi.Motors, the
fourth ranking Japanese auto producer in 1985 (with almost 1.2 million
vehicles), has 340 primary parts suppliers that form the Kashiwa-Kai
association. Honda, ranked fifth in 1985 (with production of slightly more
than 1.1 million vehicles), has some 400 to 500 suppliers, but does not have
them grouped into supplier associations like the other major auto producers.

' Suzuki Motors has some 101 primary suppliers grouped into the Suzuki Kyoryoku
Kyodo Kumiai auto parts association. 1In production, Suzuki was ranked as the
sixth largest Japanese auto producer in 1985 (with production of 781,901
vehicles). 1Isuzu, the seventh largest Japanese producer of automobiles in
1985 (with 587,015 vehicles), has 279 primary suppliers grouped into -the Isuzu
Kyowa-Kai parts association. 3/

Even though there seems to be some movement in Japan to relax the
relationship between parts producers and automakers, each parts supplier is
still heavily dependent on purchases from the patron automaker. This whole
concept of industrial grouping along the lines of the keiritsu structure has
caused problems for foreign producers trying to penetrate the Japanese
market. 4/

1/ World Motor Vehicle Data, 1987, Motor Vehicle Manufacturers Association;
and The Structure of the Japanese Auto Parts Industry, Dodwell Marketing
Consultants, 1983.

2/ World Motor Vehicle Data, 1987, Motor Vehicle Manufacturers Association;
and The Structure of the Japanese Auto Parts Industry, Dodwell Marketing
Consultants, 1983.

3/ 1bid.

4/ Indicated from responses to Commission questionnaires. “See also Rodney
Clark, The Japanese Company (New Haven, CT: Yale University Press, 1979) pp.
73-87.
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The Japanese Auto Parts Industries Association (JAPIA) has about 300
members who account for approximately 80 percent of industry production. 1/
Most member companies have direct transactions with major automakers. JAPIA
members' production increased by 50 percent during 1982-85 to $49.1 billion in
1985 (table 4-6). Production of original equipment parts increased at a
faster rate than did production of aftermarket products; production for export
rose by 131 percent to $3 billion in 1986 (fig. 4-5). The total number of
employees increased from 280,000 in 1982 to 329,000 in 1986; the number of
production workers rose by 14 percent during 1982-86 to 199,000 in 1986. 1In
addition, shipments and R&D expenditures increased during 1982-86, as did R&D
as a percentage of sales (table 4-7).

Table 4-6 ’ :
Automotive parts: JAPIA members' production and employment, 1982-86

Annual
_ average
- : percentage
- : change,
= : 1986 over
Item : : 1982 1983 1984 1985 1986 1982
Total production
(billion dollars)..... eeena ‘ 32.7 38.8 43.3 49.1 17 10.7
Employment: C :
Production workers (number). 173,912 174,3/7 182,192 192,105 198,702 3.4
Office workebS‘(numbep) ..... 105,737 113,412 112,930 125,943 130,269 5.4

1/ Not available.

Source: Report from the U.S. Embassy, Tokyo, Japan, March 1987.

1/ USTITC staff interview with JAPIA officials, Tokyo, Japan, Apr. 20, 1987.
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Figure 4-5 .

Automotive parts: JAPIA members'. production of original equipment parts,
aftermarket parts, parts for export, and ratio of parts for export to total
production, 1982-85
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Source: Report from the U.S. Embassy, Tokyo, Japan, 1987.

Table 4-7 o
Automotive parts: JAPIA members' sales and research and development expenditures,

1982-85

Average
annual
percentage
change,
: ' 1985 over
Item 1982 1983 1984 1985 1982
Shipments (million dollars)........ 37,692.4 37,900.2 42,435.1 47,413.6 5.9
Research and development ' | . . .
expenditures (million dollars)... 893.4 920.7 1,068.9 . 1,233.8 2.4
Ratio of research and development .
expenditures to sales (percent)... 2.4 2.4 2.5 2.6 2.0

Source: Report from the U.S. Embassy, Tokyo, Japan, March 1987.
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Most of the larger Japanese parts makers spend a larger percentage of
sales on R&D than do smaller firms. Larger firms may also focus more on
development of new materials rather than mechanical improvement of motor
vehicles. 1In addition, Japanese parts firms are also spending R&D funds on
the development of electronic instruments for automotive use. 1/

Domestic market.--The Japanese market for automotive parts increased
irregularly from $33.2 billion in 1982 to $45.0 hillion in 1986, or by 36
percent (table 4-8). By far the largest purchasers of autoparts are the
Japanese automakers.

Table 4-8 ‘
Automotive parts: Japanese shipments, .exports, imports, and apparent
consumption, 1982-86

: ) Ratio of
: . Apparent . imports to
Years Shipments Exports Imports consumption  consumption
e Million dollars---~---——--—-~~ Percent
1982....... 37,692 . 4,607 150 33,235 | 0.5
1983...... . 37,900 6,384 295 31,811 .9
1984....... 42,435 co. 7,369 379 - . 35,445 - 1.1
1985....... 47,413 9,003 - 375 38,785 1.0
1986....... 1/ 54,524 10,000 ‘491 45,015 - 1.1

1/ Estimated by the staff of the U.S. International Trade Commission.

Source: Shipments, report from the U.S. Embassy, Tokyo, Japan, March 1987.

Japanese automakers claim that they purchase parts in terms of price,
quality, delivery, and other terms irrespective of national or corporate
origin. 2/ According to Ministry of International Trade and Industry (MITI)
officials, the central characteristics of these procurement policies. include
the following: :

(1) Emphasis on the role of parts makers in parts development and
design. In many cases, when a new part is developed, the automaker
will join the parts supplier in designing the part. Tt also
frequently occurs that an automaker will give a parts supplier a
general idea of the part and then the supplier will do the actual

- design and development work.

(2) Emphasis on applying the "just-in-time™ delivery system.

"Just-in-time" means producing the exact volume required, when it is
required, with minimal defects. Just-in-time permits a flexible
response to market demand, and reduced costs through sharply reduced
inventories.

1/ Report from U.S. Embassy, Tokyo, Japan, March 1987.
2/ USITC staff interview with JAMA and JAPIA officials, Tokyo, Japan, Apr. 20,
1987.
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(3) Emphasis on developing capabilities for model changgg; Japanese
automakers introduce model changes every 4 years; it is imperative
‘that parts makers develop the approprlate parts qu1ck1y and at a
competitive price.

(4) Efforts by Japanese automakers to 1mport parts and local procurement
‘ of parts. For example, Japanese automakers have improved in-house
~ parts import organization, including the establlshment_of import
promotion teams and sponsored seminars and meetings to explain parts
purchasing policies and procedures. 1/ ° '

Seven Japanese automakers have built, or are planning to build auto

" assembly facilities in the United States; their total output should
approximate 2 million units by the mid-1990's. At present, about 150
Japanese-based parts makers have set up manufactur1ng plants in the United
States; according to-an internal report by the U.S,. Department of Commerce,
approximately 300 Japanese-owned parts firms will locate in the United States
by 1990 (see Japanese foreign direct investment in the United States, p. 5-1).

Japanese parts makers also have factories in about 36 other countries
(e.g., the United States, Taiwan, Korea, Thailand, Malaysia, and Indonesia).
Japanese auto producers are evaluatlng the possibility of 1mport1ng auto parts
from such neighboring countries to balance the effects of the rising yen.

Such strategic reassessments are affecting the long-term planning of Japanese
automakers, with obvious repercussions for Japanese parts makers. For
example, industry sources indicate that Japanese parts firms are reducing
capital expenditures in anticipation of contxnued slugglshness in the Japanese
market. 2/

Industry sources clalm that Japanese automakers have asked certaln
suppliers to participate in foreign purchasing by making 1nvestments,
providing technolcgy, and building up production systems suitable for labor
skills in countries that ensure the same level of product technology as in
Japan. Moreover, further restructuring in the Japanese parts industry is
evidenced by some second-tier automakers moving to create new tieups in parts
sharing. For example, in 1986, Mitsubishi Motors Corp and Mazda Motor Corp.
agreed to share about 15 parts, chlefly electrical; in addition, four Japanese
truck producers began a program to share standard1zed parts in medium- and
heavy-duty trucks. 3/

1/ USITC staff Interview with MITI officials,. Tokyo, Japan, Apr. 20, 1987.
2/ Report from U.S. Embassy, Tokyo, Japan, March 1987.

3/ Frank Gawronski, "Sayonara to Parts Suppliers,” Automotive News, Dec. 15,
1986, p. E6.
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Trade. ——Accord1ng to JAPIA, Japanese exports of all automotive parts rose
from $4 5 billion in 1982 to $8 2 billion in. 1985, as shown in the following
tabulatlon

i

Exports 1/
Year » (Million dollars)
1982............ 00 ceeee 4,518
1983...... et e 5,831
1984..... e ces 7,353
1985. ... .. v . 8,200

1/ Publication of the Japan Auto Parts Industries Association.

During 1984-85, the bulk of Japanese ekporté (47'percent) went to North
America, followed by Europe .(11 percent) and Southeast Asxa (9 percent)
(figure 4-6 ‘and 4-7, table 4-9).,

" Japanese imports of automotive'parts have increased from $150 million in °
1982 to $491 million in 1986 (table 4-8). As a share of the market, imports
have increased irregularly from 0.5 percent in 1982 to 1.1 percent in 1986.
The largest source of such imports in 1986 was the United States ($145
million) followed closely by West Germany ($142 m1111on)

~ Government ‘programs.--In an effort to address'the growing U.S. trade
deficit with Japan in automotive parts, provide U.S. parts makers greater
access to the Japanese market, and promote better understanding of the role of
the keiretsu system, in May 1986, the Japanese Government and the United -
States Government agreed to add auto parts to the so-called market-oriented
sector-selective (MOSS) talks, a higher level forum than prev1ously accorded
auto parts talks (see descr1pt1on of HOSS talks, p. 6-16).

Korea

Industry structure.--Industry sources ‘indicate that about 800 Korean
parts makers manufacture about 200 major automotive parts, prlnclpally tires,
batteries, engine parts, shock absorbers, bearing caps, rearview mirrors,
brake pistons, combination lamps. cooling fans, control cables, body
stampings, pumps, parking ‘brake ‘levers, and tube connectors. The bulk of
Korean parts are manufactured by Korean automakers, or by d1vers1f1ed
producers that produce auto parts along with other products,

Prior to 1985, Korean automakers produced mostly for the Korean market,
exported little (predominantly to the Middle East), and imports were tightly
controlled. Beginning in 1985, however, exports of automobiles to the United
States and Canada increased dramatically. Total auto production expanded
rapidly and growth in the Korean automotive parts industry expanded
accordingly. 1/

1/ USITC staff 1nterv1ew with Korean Government off1c1als, Seoul, Korea,"
Apr. 29, 1987.
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Figure 4-6 . :
Automotive parts: Japanese exports by major markets, 1982 e
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Table 4-9
Automotive parts: Japangsghggporks’py_mankets, 1982-85 1/

(In thousands of dollars)

Fiscal year ending Mar. 31--

Market 1982 1983 1984 1985
East Asia............. vieeeeee. 376,846 532,928" ° 555,558 593,686
Southeast ASid..........ovvuvuun 690,470 740,287, ' 678,878 773,285
Middle East....... Cereraerenee. 476,765 . 525,881 523,482 545,884
Europe...... e vvee.... 629,373 739,361 ..°786,184 1,035,248
North America........ veevseae.. 1,228,148 2,491,063 - 3,333,348 4,402,472
Central America........... ce... 175,476 197,260 . 261,461 T 293,570
South America......... e 159,812 - 145,452 125,482 129,588
Africa........ e e 455,122 . - 482,376 = 419,619 370,955
(010-Y:1 £ K- WA ceeve. 284,973 373,490 . 493,280 578,116
Communist countries........... . 130,123 156,376 194,808 280,497
Total........ R veee.... 4,607,111 ° 6,384,478 7,369,105 9,003,304

1/ The Japanese fiscal year ends Mar. 31.

Source: The Japanese Ministry of Finance.

Korean parts makers are increasing their emphasis on R&D. For example,
Hyundai is focusing on the development of hlgh—end items for the Excel model
such as engine screw terminals, rollback springs, steering assemblies, and
air-conditioners. Daewoo reportedly is producing knuckle carburetors and
aiming to export more advanced components through its affiliated companies. 1/

In addition, 32 Kor'ean technology agreements were formed with foreign”
firms in 1986, up over 40 percent from 1984. The bulk of such agreements
(about 75 percent) were with Japanese firms, and the rest were split between
the United States and West Germany. Ten joint ventures were formed in 1986;
an example, Mando, established Halla Climate Control Co. to produce oil
coolers and compressors for radlators in a 50/50 JOlnt venture with Ford Motor
Co. 2/ SRS

Labor disputes at Korean parts maklng fac111t1es durlng August 1987
interrupted supplies of parts to Korean automakers Korean. parts workers have
been seeking higher wages and rej resentation in company management. Labor
uprisings could force Korean automakers' to reexamine their parts procurement
procedures. Problems with timely supply could force. Korean auto prodicers to
consider alternate sources of parts. 3/ ‘

1/ "Auto Parts Industry,” Korea Buyers Guide, p. 68.

2/ USITC staff interviews with Korean automakers and Korean Government
officials, Seoul, Korea, Apr. 29-May 1, 1987; and "Auto Parts Industries,”
Korea Buyers Guide, p. 69.

3/ USITC staff interview with Korean Government officials, Seoul, Korea, Apr.
29, 1987.
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Domestic market.--Korean production of complete automobiles rose from
162,500 vehicles in 1982 to 601,000 units in 1986 (930,000 units are projected
for 1987) (fig. 4-8). Korean exports of complete automobiles increased from
20,284 vehicles in 1982 to 306,000 units’ 1n 1986 (600,000 units are prOJected
in 1987)

Trade.--Korean exports of automotive parts followed export sales of
finished. v vehicles, rising from $68 million in 1982 to an estimated
$247 million in 1986 (table 4-10). During 1986, Korean exports were shipped
to 130 countries. The most prevalent items included bearings, car stereos,
gears, leaf springs, and radiators. 1/ Total sales .of Korean automotive parts

Table 4-10 , ‘ ,
- Automotive parts: Korean sales, exports, and imports 1982-86
» Average ’%
annual
. I . - change, 1986
Item ' 1982 1983 . 1984 1985 1986 over 1982
—————————— é-——Hlllxon dollars-fmrf*——————— Percent
SaleS............ 783 949 ¢ 1;155 T 1,379 2,272 30.5
Exports..... e 68 . 74-. - - 108 149 1/ 247 38.1

Tmports......... . = 30 - 331. 300 - - 2/-2.9

1/ Est1mated
2/ Average annual change 1985 over 1983.

Source: Report from the U.S. Embassy, Seoul,'quea,.Harch 1987.

rose from $783 million in 1982 to $2.3 billion in 1986. Korean imports
decreased from $340 million in 1983 to $301 million in 1985, and were
primarily from Japan, reflecting the workxng relationship between Korean and
Japanese producers. 2/

Korean imports of auto parts are dutiable at tariff rates ranging from 5
to 60 percent ad valorem and require an import license issued by a Korean
foreign-exchange bank. Requests for licenses generally have been approved
without delay, unless the product was restricted under Korea's Official Trade
Plan covering the period July 1, 1986-June 30, 1987. Imports of regulated
jitems were permitted under the plan only if approval was granted by the Korean
Automobile Industry Cooperative Association (KAICA). Certain auto parts
products were restricted under the plan as follows: internal combustion
engines, pumps for liquids, and other parts and accessories, except those of
tractors for agricultural use. However, the restrictions on these.items were

1/ "Auto Parts Industry,” Korea Buyers Guide, p. 68.
2/ USITC staff interview with U.S. Embassy officials, Seoul, Korea, Apr. 29
1987.
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Figure 4-8 - o
Automobiles: Korean production and exports, 1982-87
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Source: Report from the U.S. Fmbassy, Seoul, Korea, 1987,

lifted effective July 1, 1987, under the Goqernment of Korea's impqri
liberalization plan. 1/ ' ' '

. Government programs.- The Government of Korea has instituted a S-year '
localization program, under which efforts are made ‘to increase domestic
production of imported products. The localization program has two key goals:
(1) to restructure Korean industries; i.e., to shift from simple assembly to
more complex production; and (2) to improve international competitiveness and

1/ Report from U.S. Embassy, Seoul, Korea, March 1987.



4-25

reduce the bilateral trade deficit with Japan (Korea s pr1nc1pa1 source of
auto parts imports). e . .

Both large and small Korean firms are participating in the local
production program. For example, Lucky is planning to produce engineering
plastics such as PET, PBT, polymer, nylon, and ABS; Kolon has completed its
production facilities for engineering plastics; Dongyang Nylon has developed a
fire-retardant nylon resin; Hyundai Cement and Daehan Ink Paint are gaining
expertise in the production of engine parts; and Pacific Development plans to
manufacture reinforced plastic components for gears and gear boxes. 2/ Under
the program, about 1,800 auto parts and components (estimated value at $1.1
billion) that are currently imported will be localized during 1987-91. 1In
1986, 78 Korean firms manufactured 111 products (valued at $58 million) under
the plan; in 1987, 380 items are targeted to be similarly produced.

The Government of Korea has also developed a Korean Industrial Standard
(K1IS) that is adapted from similar foreign systems--e.g., Japan (JIS), U.S.
(U.L.), and the guidance of International Standards Organization (IS0O), and
the International Electrotechnical Commission (IEC). At present, over 7,000
items in the KIS are classified into 15 categories. The central aim of the
KIS marking mandatory system is to. ensure safety control. 3/

Mexico .

Industry structure.--The Industria Nacional de Autopartes (INA), a
Mexican trade association, categorizes approximately 105 Mexican producers of ’
automotive parts. The INA reports annual sales of $2.0 billion in 1986.

Following the Mexican economic crisis of 1981-82, production levels of
nearly all manufactured goods in that country declined to about 50 percent of
their previous levels. The automotive industry was particularly affected,
since major manufacturers had been expanding capacity in anticipation of a
growing domestic market. Production of automotive parts, however, fluctuated
upwards during 1982-86, reflectxng the slowly recovering Mexican automotive
market (table 4-11).

Total employment in the Mexican motor—vehicle industry increased by 2
percent to 234,000 in 1986 (table 4-12). ' Although the minimum wage rose in
terms of the Mexican peso during 1982-86, because of the peso depreciation it
fell to about US$1.00. . Highly skilled maintenance and technical workers
received approximately US$3.00 per hour; however, the majority of workers were
compensated at approximately US$1.00 per hour. Total hourly wage and
compensation for the automotive industry declined during the period by 42
percent to an estimated $1.48 per hour in 1986 (table 4-12).

1/ USITC staff interview with Korean Government off1c1als, Seoul, Korea, Apr.
29, 1987,

2/ "Auto Parts Industry," Korea Buxers Gu1de, p. 69.

3/ Report from U.S. Embassy, Seoul, Korea, March 1987.




Table 4-11
Automotive parts:

Mexican production of selected products, 1982-86

1982

1985

Average annual
change, 1986

Item 1983 1984 1986 over 1982
———————————————— 1,000 units———————cmecemn Percent
Batteries........ 3,103 2,798 3,616 - 3,611 3,636 2.0
Bearings......... 5,700 5,250 5,050 7,750 17 2/ 7.9
Autosound : ' '
components:
AM radio re-
ceivers without .
tape players.... 274 128 116 148 1/ 2/ -14.3
AM/FM stereos - .
without tape : : - . :
players......... 30 12 17 10 “1/ 2/ -23.9
AM/FM stereos ‘ ' '
with tape : :
players...... oo 6 5 7 12 SV 2/ 19.5
Shock absorbers..... 1/ 3,300 1/ 4,214 3,800 3/ 3.6
TileS..eevverenesnns 1/ 1/ 9,861 10,381 9,173 4/ -1.8

1/ Not available.

2/ Average annual change, 1985 over 1982.
3/ Average annual change, 1986 over 1983.
4/ Average annual change, 1986 over 1984.

Source: Report from U.S. Embassy, Mexico

City, Mexico, March 1987.

Table 4-12 : : : : C :
Automobiles and automotive parts: Mexican employment and hourly wages, 1982-86
Average
annual
: change, 1986
Item 1982 1983 1984 1985 1986 over 1982
- ' Percent
Total employment : -
(1,000)..... cod. 228.3  206.4 204.3 209.0 234.0 0.6
Hourly wages...... $2.55 ° $1.97 . $2.56 $2.39 $1.48 -12.7.

Source: Report from U.S. Embassy, Mexico City, Mexico, March 1987.

* During July-August 1987, the Mexican automotive industry was affected by

labor disputes.

On July 1, 1987, 10,500 workers at Volkswagen de Mexico

initiated an 8-week strike, which ended with the company granting a 78-percent
wage increase. 1/ (The inflation rate in Mexico for 1986 and 1987 was

1/ USITC staff telephone interview with staff of Automotive News, Sept. 24,

1987.
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estimated at about 140 percent annually.) Production of 1988 models was
delayed because of powertrain and sheet metal component shortages caused by
the strike. 1/

Ford Motor Co. of Mexico has noted significant improvement in the quality
of parts provided by Mexican suppliers. According to Ford's Director of
Supply and Planning Policies, the average quality rating of Ford Mexico's
suppliers has improved by approximately 50 percent in the past 18 months.
Additionally, some 45 Mexican suppliers sold approximately $344 million worth
of materials to Ford of North America in 1986. 2/

Despite the downturn in the Mexican market for auto parts during
1982-86, one sector of the {ndustry, the maquiladora program, has prospered
in recent years. Established in 1965, this program allows for in-bond :
production, and relaxes Mexican foreign investment restrictions, allowing for
100 percent control of maquiladora operations by foreign companies. The
principal proviso is that virtually all production must be exported. The two
most significant reasons for companies locating assembly operations in
maquiladoras are low wage rates and close proximity to the United States. The
labor rate in maquiladoras is typically less than US$1.00 per hour.
Currently, over 90 percent of the maquiladoras are located along the border.
By the end of 1985, there were about 735 maquiladoras, employing over 200,000
persons.

Although the industries that are represented in maquiladoras vary widely,
typical articles produced include products which are highly competitive in the
U.S. market, have an easily segmented production process, and are
comparatively labor intensive. Automotive wiring harnesses, for example, are
assembled extensively in maquiladoras, with General Motors, Ford, and Chrysler
all having maquiladoras producing these parts (e.g., General Motors has about
six such firms). 1In addition to the Big Three, almost all of the U.S.-based
independent producers of wiring harnesses operate in maquiladoras. Other
automotive products produced in maquiladoras include autosound components,
seat belts, automotive electrical articles, engine parts, radiators, steer1ng
wheel covers, brake pads, and seat belts. : :

Domestic market.--Sales of new motor vehicles in Mexico fell sharply,
from about 470,000 units in 1982 to less than 275,000 in 1983, and then
climbed slowly to about 400,000 in 1986. 3/ The heavy drop in sales and (
production of new cars had' a strong impact on Mexican auto parts production,
which fell from $1.2 billion in 1981 to less than $1 billion in 1983. 4/
Offsetting the decline in demand from motor-vehicle producers was the steadily
rising demand for auto parts in the replacement market. Additionally,
Government measures designed to restrain imports protected Mexican auto parts

1/ "Mexican Police Turn Back Striking VW Workers," Automotive News, Aug. 24,
1987, p. 52.

2/ Stephen Downer, "Mexico to Cut Auto Parts Tarlff to 30% from 40%,"
Automotive News, July 13, 1987.

3/ World Motor Vehicle Data Book, Motor Vehicle Manufacturers Association,
Detroit, MI, eds. 1982-87.

4/ Report prepared for the U.S. Department of Commerce by Batres, Valdes,
Wygard y Asociados, S.C., Mexico City, Mexico, November 1983.
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producers and the import penetration ratio fell from almost 30 percent in 1982
to less than 10 percent in 1983. 1/ According to industry officials, greater
emphasis has been placed on production for export because of Government
pressure and the depressed state of the local economy. Industry sources
estimate that of the 500,000 cars and trucks that w1ll be sold in Mexico in
1988, one-half are destined for export.

Trade.--Complete data for Mexico's imports and exports are not available.
However, since the United States is by far Mexico's largest trading partner,
official U.S. trade statistics can be used as an approximation. U.S. imports
from Mexico increased from $648 million in 1982 to $2.3 billion in 1986, or by
almost 255 percent. Much of this increase can be attributed to an increase in
the use of maquiladora facilities by U.S. based producers. U.S. exports to
Mexico increased from $1.1 billion in 1982 to $1.7 billion in 1986, or by
55 percent. This increase is also due to an increase in maquiladora activity.
According to the Director of Industrial Relations for General Motors de Mexico,
because of the falling value of the Mexican peso, Mexico "could replace Korea
as a components supplier. It has the raw materials, cheap labor, (and) market
adjacency to the United States.”™ 2/

Car and truck assemblers are required to earn at least 50 percent of the
net foreign exchange needed to cover their foreign-exchange budget by
exporting automotive parts manufactured domestically (parts used in finished
autos and trucks can be included in this 50 percent). A maximum of 20 percent
can be earned by the export of automotive parts from maquiladora operations. 3/
Imports by Mexican parts firms or Mexican auto assemblers are controlled by
import licenses issued only to approved companies. The Mexican Government
currently levies a 40-percent import duty on all parts imported by automakers,
which is scheduled to be reduced to 30 percent by October 1988. 4/

Government programs.--The most significant Government of Mexico policy
affecting automotive parts operations is the Automotive Decree of 1983. The
two major components of the decree affecting the automotive parts industry are
local content and balance of trade requirements, The minimum local content
requirement in 1987 for Mexican-produced automobiles is 60 percent, and ranges
from 60 to 90 percent for trucks and buses. Moreover, Mexican parts makers
are required to adhere to a similar 60 percent local content minimum; further,
they are mandated to average 80 percent local content across their entire
range of their product lines, including those for direct exports. 5/ Mexican
auto parts firms (nonmaquiladora) are restricted to 40 percent foreign
ownership by the Government. :

1/ 1Ibid.

2/ Stephen Downer, "Mexico to Cut Auto Parts Tariff to 30% from 40%,"
Automotive News, July 13, 1987. '

3/ stephen Downer, "Mexico to Cut Auto Parts Tariff to 30% from 40%,"
Automotive News, July 13, 1987.

4/ Report from U.S. Embassy, Mexico City, Mexico, March 1987.

S/ Stephen Downer, op. cit.
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Spain

Industry structure.--Automobile production and automotive parts
production are major industrial sectors in Spain, with six firms engaged in
the production of automobiles, and about 1,000 more engaged in the production

- of automotive parts. Although Spanish parts makers' net sales fell by 19
percent to $3.2 billion in 1985 from the 1982 level, capacity utillzatxon
remained steady at about 74 percent durxng 1982 85 (table 4- -13).

Table 4-13 - . _

Automotive parts: Spanish capacity utilization, net sales, total workers, ‘
production workers, wages, capital expendxtures. and research and development
expenditures, 1982-85 :

Average
annual
‘percentage
: : ' ‘ ‘change, 1985
Item 1982 . 1983 1984 1985 over 1982
Capacity utilization g - ‘

(percent)....... ceen 74.5 73.0 74.0 .2/ 3/-0.2
Net sales - _ ' R .

(million dollars)... 4,007 © 3,350 - 3,265 17 3,235 . =-5.2
All workers (number).. 90,676 89,156 87,658 1/ 86,185 -1.3
Production workers 1/ a I ' o

(number)...... veee.. 69,800 68,650 67,496 - 66,362 . -1.3 .
Hourly wages.......... $4.42 ° $3.76 $3.61 - $3.69 4.4
Capital expenditures ‘ . » , ’

(1,000 dollars)..... 160,285 134,009 98,601 . 78,805 -21.1

Research and develop-
ment expenditures ' .
(1,000 dollars)... 59.6 49.4 2/ 2/ -

s A -

1/ Estimated by the U. S Embassy, ‘Madrid, Spa1n
2/ Not available.
3/ Average annual change, 1984 over 1982.

Source: Report from the U.S. Embassy, Madrid, Spain, ?ebruary‘1987.

Ford and GM are two of the four largest automakers in Spain. 'ForelgnQ
owned firms in the Spanish automotive parts industry accounted for 56 percent
of Spanish sales during 1982-83. .

The number of production workers employed in the Spanish automotive parts
industry decreased from an estimated 69,800 workers in 1982 to 66,362.in.
1985. Average hourly wages for total industry workers declined from US$4.42
in 1982 to US$3.69 in 1985. Aggregate capital expenditures decreased by 51 -
percent to $78.8 million in 1986.

Industry sources report that the Spanish automotive industry is not
highly advanced with respect to technological development and depends to a
great extent on the transfer of foreign know-how, foreign investment, and
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imports of strategic parts. Because most major parts manufacturers in Spain
are also subsidiaries or affiliates of large, multinational corporations, very
litLle R&D for the automotive parts lndustry is undertaken in that country.
Devclopment expenditures by Span1sh automot1ve parts firms totaled about
$50,000 annually 1/ '

Domestlc market .—-Renault, Talbot- Peugeot C1troen, Ford GH, and
Seat-Volkswagen are the 51x maJor Spanish car manufacturers Together, their
production of passenger cars rose from 927,500 in 1982 to about 1.2 million in
1985. Spain has become Europe's most significant source of subcompact
passenger cars; exports as a percentage of production rose from 53 percent in
1982 to 62 percent in 1985. Motor- vehicle production of all types is
projected’ to increase 51gn1f1cantly from 1988 to 1990. "Apparent consumptlon
of passenger vehicles rose about 8 petrcént during the period.

The aftermarket for automotive parts is more “important in Spain than in
other western European nations because of the age of the automotive stock
(about three-fourths of all cars and trucks are over 5 years old). 2/
Spanish consumption of automotive parts is expected to grow substantially
duringh19§8—9q'to about, $8 billion, more than twice the 1985 level.

Trade.--Spanish domestic content provisions require that 60 percent of
the value of the parts used to manufacture a car must be made in Spain.
Except for these requirements, industry sources report no other nontariff
barriers, e.g., quotas and licenses affecting 1mports of automotive parts. 3/
Since 1972, Spain has been a member of Europe s automobile and automotlve,
parts productlon system, where each country produces’ certain parts and exports
the parts to other European countries for local vehicle manufacture. Exports
account for about 26 percent of all Spanish’ parts product1on and are shipped
almost solely to EC countries. ‘477 In 1984 and 1985, Spanish imports and
exports of automotlve parts and equipment were v1rtua11y identical, at about
$1.3 billion.

Government programs.--The Government of Spain owns m1n1mal shares in
certain Spanish parts firms though the National Institute of Industry (a ’
state-owned holding company). -Moreover, the Spanish Government has made known
its desire to divest itself of thosé shates in recent ' years. The Government
provides funding for projects in the automotive parts field through
its Center for Industrial Technology and Development. ’

Taiwan

Industry structureé. ——The Ta1wan Transportat1on Vehlcle Hanufacturers,
Assoéiation (TTVMA) estimates that there are over 2,000 Taiwan firms producing
automotive parts. 5/ Most of these firms are small in size, with 70 percent

1/ Report from the U S. Embassy, Madrld Spaxn February 1987.

2/ 1Ibid.

3/ 1bid. e ' :

4/ Report. from -the U.S. Embassy, Hadr1d Spa1n February 1987

5/ Interview with officials of the Taiwan Transportation Vehicle Manufacturers
Association, Taipei, Taiwan, Apr. 27, 1987.

..
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capitalized at less than $1.5 million each. Industry sources state that only
‘seven firms produce or1g1nal equ1pment ‘parts. 1/ - x

Prlor to 1985, Talwan authorltles prov1ded incentlves for foreign , -
. automakers to - construct assembly plants. in Taiwan by creatlng import barriers
and levying a 70-percent.domestic content. requirement on the auto assemblers
in order to develop the Taiwan automotive’ parts industry. By year end 1986,
eight auto assembly plants were established in Taiwan, including a joint
venture with Ford, five joint ventures with. Japanese automakers, and two
technical cooperation agreements-—one w1th a French f1rm and one with a -
Japanese company _~g: S

In uarch 1985, Talwan began a new auto 1ndustry deveIOpment plan. - Taiwan
authorities ind1cated that a new plan was instituted because the. Taiwan auto
_parts. industry had become highly fragmented; with many small parts firms ]
" supplying each of the” eLght auto assembly plants. These. small parts makers
' were unable to produce original equipment products, they. produced lower
valuc-added parts for the Taiwan aftermarket. The new' auto plan is targeted
" at“encouraging. competitlon in the. 1ndustry by lowerlng the domestic content
‘ratio to 50 percent and lowering import duties on auto parts from about 70
percent to 50 percent.. 2/ 1In addition, foreign investment was encouraged (no
local equxty investment is requxred for auto parts projects, 5-year tax
holidays, duty-free import of machinery, ‘and exemptions from export”
.performance ratxos) ' Moreover, exporters are able to get 180 to 360 day
export loans from the EXIH Bank of Talwan

The TTVHA has about 344 member companles,_almost one- third of which
" produce ‘electrical parts for cars . TTVHA industry data are presented 1n
table 4- 14.‘f‘u i _w’h.- . .

, The H1n1stry of Econom1c Affazrs (HOEA) estlmates that. Taiwan's auto
parts’ output grew at a- compound ‘annual rate of 17 percent during 1975-86,
reaching $769«m;111on in 1986.  Most of the growth occurred during 1975-80,

when. output.'rose, 35 percent. annually Taiwan product1on of selected
'automotlve parts is presented in table 4-15. : '

Talwan parts makers have concentrated on lower value products. e. g.,'V
tlres, jacks, light bulbs, sound and environment equipment, and other basic

electrical items. 3/ The Industrial Economics Research Institute surveyed 177 -

of the largest Taiwan suppllers, the Instltute 'S report shows the followlng '

_ The powetftrain/tires categdby is. largely tires that accounted for
-approximately 69 percent, or $108 million, of the total production in 1984 by
the 177 firms. The other major product in this group was rear axle-
assemblies, with output valued at. $20 million in 1984. Wiring systems ($70
million in 1984) were the largest item in the relatxvely low-tech electrical
"~ category; batteries. and lights were the next most important items with 1984
outputs of $16 8 million and. $10 6 mllllon, respectlvely Seats ($23 million -

1/ Interview with officials of the Amerlcan Instltute in Taiwan (AIT), Apr.
. 27, 1987.

2/ USITC staff interview with the AIT,. Taxpe1, Taiwan, Apr. 27,.1987.

3/ Interviéw:wiith the:American’ Instxtute in Taiwan,’ Ta1pe1, Ta1wan, Apr 27,
1987.



Table 4-14
Automotive parts:
December 1985
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TTVMA members' capital, employees, and fitrms, as of

Table 4-15
Selected automotive parts

Taiwan proddctioﬁ. 1976 and.1982é86.:

Item __Capital . _Employees Firms
: ~Million dollars. ‘Numbet- Number
Engine parts and flttxngs ....... 151 10,752 54
Electrical parts , ‘ -
" for engine and body........... 250 - - 40,785 103
BOGY. vttt iiaiaasa 219 9,594 68
Power train, - steetlng, ‘and : B o
brakes..........co0uuus fevieces. 129 8,682 .46
Body decoration.......... . . 8 1,548 14
Rubber and plastics............. 11 1,875 15
Other parts..........covvvvuvnnn 22 2,454 . 44
Source:

-Report from American Institute in Taiwan.'yaipei, Taiwan, Harch 1987.

- 1983

1984

1986

Item 1976 1982 1985

Tires (1,000 pe).w....... 911 2,220, 2,984 3,753 4,236 5,382
Tubes (1,000 pe)......... 1,005 1,834 2,332 4,818 5,646 6,580
Bulbs (millions)......... 65.7 - 163.1°  302,4 328.7  436.0 ' 559.3
Batteries (1,000 pc)... 794 3,023 - 3,919 4,102 4,336 5,534
Jacks (1,000 set)..._ ..... 177 . 4,928 '25 234 ~ 4,081 3,332 3 ,601
Source: Report from the Amerlcan Instltute in Taiwan. Talpei Taiwan, Harch
1987. . .

Table 4-16

Automotive parts:
products, 1982-84

(In. millions of dollars)

Taiwan production, of_iIT_mgjOt auto;barts.firms; by

Item 1982 1983 - 1984

Engine parts............. . 3 39 o471

Power train/tires......... 151 . . = 137 156
Steering....... Wi 6 . ‘ - 8 '8
Suspension............... . 10 . S ¥ - 15
Brakes........ e i 12 - R 14 b ¥ A
Electrical........couuvnnnn 81 115 148 .

BOAY. .o tvvunenerrenennsns 72 C . 88 96
Accessories..........veuus 59 . 72 84

Source: Report from the American Institute in Taiwsn, Taipei, Taiwan, March

1987.
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in 1984) were the most 1mportant item under body parts, followed by safety
glass ($17 million), and ‘instrumerit panel assemblies ($13 million). Jacks
($30 million) accounted for 36 percent of the accessory group, followed by. .=
air-conditioners ($16 million).

. Foreign investment has been an important factor in the development of
Taiwan's automotive parts industry. Many Japanese suppliers located
production operations in Taiwan in order to meet Taiwan's domestic content
requirements. A 1985 survey by the Industrial Economic Research Institute
indicated that of the 177 factories it surveyed, 67 had some kind of technical
cooperation with foreign flrms, covering 88 products. Of the 88 products,
threc were made by sub51d1ar1es (two Japanese and one American), 28 by
cooperative ventures having forexgn equlty investment, and 57 on a "pure”
(i.e., nonequity) technxcal cooperatlon basis. Of the product total, 74 were
with Japanese firms and- 6 were with U.S. companies. 1/ However, many Japanese
firms concentrated investment in relatively unsophisticated products and
restricted the transfer of technology with respect to certain products. .Thus,
these technical cooperation arrangements were often assembly-type operations.

Industry sources indicate that ‘the above situation is changing at
present. Japanese parts makers are reported to be increasing technical
cooperation arrangements and empha5121ng the production of top 'quality -
Taiwan-produced products in response to the appreciation of the yen.
Japanese-owned firms may ship these. Taiwan-produced’ auto. parts to. Japan for
OEM production of autos, or . for thlrd—country export

Domestic market. ——Ta1wan productlon of ‘passenger cars, a sxgnlflcant
market for Taiwan auto parts, grew from about 130,000 units in 1982 to Just
under 160,000 units in 1985.° However, apparent consumption of auto parts in
Taiwan fell from $581 million in 1982 to $391 million in 1986, or by 33
percent. The fall in apparent consumption was principally due to
significantly increased exports, as both domestic production and imports of
auto parts rose by about 25 percent in Taiwan from 1982 .to 1986.

Trade.--As Taiwan's auto production stagnated between 1983-85, Taiwan .
parls makers began to increase exports. Total exports of automotive parts
rose by 145 percent to $710 million in 1986. Exports have increased from 48
percent of production to 92 percent during 1982-86, as shown in figure 4-9. -

The bulk of the growth in the Taiwan automotive parts industry has been
in the electrical, body, -and accessories segments. 1In 1984, export ratios for
most of the products in these three groups ranged between 55 and 69 percent of
output. Export ratios for groups such as engine parts, power train (including
tires), and steering systems were lower--averaging about 20 percent of
output. These products are typically used by the eight Taiwan auto assemblers
for production of autos destined for the Taiwan market. :

In 1985, parts and accessories accounted for the bulk (about 70 percent)
of total Taiwan exports; auto electrical parts and rubber and plastic products
accounted for about 15 percent and 11 percent, respectively (table 4-17).

' 1/ Report from the AIT, Taipei, Taiwan, March 1987.
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Figure 4-9. , [ v
Automotive parts:  Taiwan production and exports, 1982-86 Million
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Table 4-17 )
Automotive parts: Percentage distribution of Taiwan exports among product
categories, 1982-85

Itenm 1982 1983 1984 1985
Rubber/plastics........ Crereseeees 10.1 -10.8 . 10.3 10.9
Metal .parts....... P . .8 .8 .4 .5
Power train and parts............. 7.7 4.5 3.9 3.2
Electrical pacts................ .. 22.3 17.8 19.4 15.0
AccessSOTies......ccovvvvvvnvnunnnas 57.8 64.9 64.9 69.1
Instruments...........ccc0vvuen, .. 1.3 1.2 1.1 1.3
Total......ovvvevnnnnenn s 100.0 100.0 100.0 100.0

Source:; Report from the American Institute in Taiwan, Taipei, Taiwan, March
1987.

A TTMVA report indicates that Taiwan exported $546 million of auto parts
in 1984. Products with export values of over $1 million are presented in
table 4-18.



Table 4-18 : o
-Automotive parts: Taiwan exports. 1984

(In m1111ons of dollars)

Item _ | , R 1984

Accessories for motor vehicles..... ceerenenie. 1165
Parts of motor vehicles..............covivs. .. 115.3
Jacks......... Cteterreressereseiereeaseasaeses 62,2
Wiring harnesses........v.eceeravernnssns vise. 58.5
Car sound equipment............. .0 .copvueei... 54.3

- Tire and tire products......ii......c.eiuene.. 49.8
Engines and parts: T : S

Complete engines............. R 2
Engine parts. .....;.;...;...,.,,.;..J,.......?’4;0
Pistons and pins........cvvviiviciveveenanes 4.2
Inlet exhaust valves....... heiedeerenieenie 1.6
-Subtotal, engines and parts............... 16.8
Auto bulbs..;.;....,............Q}...;;[..,..,'715a5
Motor electrical lighting equipment........... 11.1
"Electrical ‘signaling equipment........ vereeess 1.8
DC electric fans............... reeerieiaceses 5.9
Wheels......... ... P 18 -
SInstruments. .. ... i ii i iiie e s e, 502
Body parts......civviieieeressiaidiiinieineiees 3.2
RAAIiGtOTS. .. iiiviir i iniiiinnseiesnnnnrnoies . 2.2
Brakes, parts....... fieeesierovonsenssosnesnses 2.0
CAbleS. ...ivererivnnineeernrnnasoveosnsnseeess 1.3
Air filters. .g........y.;....;.{.......}.{..,. 1.2
Auto air-conditioners............eievuveveee.s 1.0
All other...... NES O L 3 -
: a5 v

Total. ...}...,..1.;;~;....,....;,.;..

Rt

'SOurce. Report from the Amerlcan Instltute in Taiwan, Tazpel. Taxwan. March
1987.

Taiwan exports of certain automotive parts (including shock absorbers,
rods and axles, chassis frames, transmission shafts, universal j01nts. brake
systems, gears, steering racks, auto and manual transmlss1ons, ‘and .
miscellaneous parts) are shlpped predomxnantly to the United States - The
United States received about 66 percent (by value) of Taiwan exports of
automotive parts in 1986; declining slighting from 67 percent in 1985, but up
markedly from 42 percent in 1982. Saudi Arabia, Japan, Australia, Canada,
Nigeria, and Singapore each absorb about 2 to 3 percent of exports,. whereas=
other exports are scattered among an additlonal 50 counttxes 1/

About 80 percent of Ta1wan 1mports of automotxve parts are used in
domestic auto assembly plants.. The TTVMA estimates that Taiwan 1mported about
'$332 million of auto parts in 1986, compared with $267 m1llion in 1982.

1/ USITC staff interview with TTVMA off1c1als, Ta1pe1,,Taxwan, Apr. 27, 1987.
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Principal imports included automatic and manual transmissions, brake systems,
cylinder blocks, and carburetors. Japan, and the United States are the.largest
suppliers at about 80.percent and 6 percent, respectively. 1/

In July 1987, Taiwan authorities announced that tariffs on imported
components would be reduced from 35 percent to 20 percent, and the 55-percent
"tax on most built-up imported cars would be cut by about one--third. U.S.
industry sources claim that these moves were taken to reduce Taiwan's large .
balance of payments surplus and to offset further protectlonlst moves against
Taiwan. 2/ - .

Government programs ——The Taiwan author1t1es have establlshed 1nspect10n
and safety standards for 33 safety critical automotlve parts that. are .
characterized as "strategic components" (e.g., bear1ngs, camshafts, cyl1nder
heads, connecting rods, disc brakes, and vacuum boosters). Taiwan producers
manufacturing these products are ellglble to receive tax hol1days and certain
R&D aid. Taiwan authorities have also taken definitive steps to reducev, k
counterfeiting and trademark 1nfr1n5ements ;{ The chief means of - crackdown
‘in these areas include increased inspections and jthe enforcement of severe
criminal and monetary penalties for convicted counterfeiters. = ...

The United Kingdom

Industry structure.--There are currently about 300 major manufacturers..of
automotive components .in the United Kingdom, in addition to approximately .-
2,000 small- to medium-sized companies. During 1982-86, about 28 British
parts makers ceased operatxons, and 18 new firms began auto parts ... : -
production. 4/ ; ) » S ' P

The British automotive parts 1ndustry employs about 275 000 workers The
average wage per week is US$232 after taxes, excludlng frlnge benefits. S/;
- Fringe -benefits for production workers include free membership to private
health programs. sub81d12ed meals, and sub51d1zed travel to and from work.

Industry sources estimate that 1nvestment in new plant and equlpment in-
the British auto parts industry during 1987-92 will exceed $160 million. The
British Society of Motor Manufacturers and Agents indicated that about
$16 m1111on is spent on R&D annually 6/ e e L

“ “The Un1ted Klngdom .S automoblle 1ndustry exper1enced sxgn1f1cant .
structural changes during 1977 87. These changes have had a major /impact on:
the United K1ngdom s parts makers.” Automakers have reduced ‘the number of
veh1cle models, thus,’the number of dlfferent parts has been reduced '

1/ Ibid: -~

2/ USITC staff’ telephone 1nterv1ew w1th Automot1ve News off1c1als, Aug 25
1987.

3/ USITC staff 1nterv1ew w1th TTVHA and BOED offlclals, Ta1pe1, Talwan,
Apr. 27, 1987. -

4/ Report - from U.s. Embassy, London England May 1987

5/ 1bid. *

6/ Report from the U.S. Embassy, London, England, May 1987.
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Domestic market.--Automakers in the United Kihgdom are reexamining their
parts procurement procedures. Automotive parts for different models are - _
: 1ncreas1ngly purchased from the same source, resulting in a ‘trend 'towards the

in-house purchase of certain products by many automakers.  The trend. toward
greater commonality in auto parts is projected to reduce demand for most parts
by 70 percent during 1987-94, according to. 1ndustry sources. 1/

‘Ford and General Motors (which trade under the names of Vauxhall and
Bedford in the United Kingdom) are significant factors in the United Kingdom
market. Ford is the market leader in the United Kingdom, and Vauxhall occupies
second place. Both firms. have their own parts—mak1ng operatlons-—Ford trades
under the name "Motocraft” and Vauxhall under the name "Hopar"

‘Based on information obtained from a Hay 1987 report of the'U S. Embassy,
in London, it is estimated that the total market for automotlve parts was -
$12.7 billion in 1983, as shown 1n the following tabulation:

Item ' . S VaLue'< Lare |
cem . T : . f{million dollatS)i:“

Automotive parts: : .
Domestic product1on.;,..,.....; 8,0354.0 .

IMPOrtsS. ..ooverunen. ceeeeemee.. 8,186.4 . .
- Exports....... criederienaaeesss 3,486.8

Net apparent macket........ cee.. 12,733.6

The automobile accessor1es 2/ market stood at $409 mxllxon

Item S ',.'. _Value . ’
SN gmllllon dollarS)

Automotive accessories:

Domestic productxon.}...,....Q 388.5"
Imports.. ceeesdiessessseese - 123.1
EXports.....ccoeenus N ... 102.3

Net apparent'market ...... ve...  409.3

The service equxpment market amounted to 3100 m1111on, as shown in the
following tabulation: :

Item o -' Value
= g (million’ dollars)

;Automotive-service'equipment: .
Domestic production ..... cevs.. 130.5

Imports.............. cesessss - 35.0
Exports.. Ceesers et " 65.5 -

Net apparent "market . vesrieane. 100,00

1/ Ib1d
2/ This product grouping consists of mechanlcal and operatlonal parts
consxstlng of hundreds of dxfferent items. :
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-, United Klngdom parts makers' sales generally .increased during 1982-86
(table 4-19). . Although United Kingdom .parts makers' sales. of certain products

decreased durlng 1982-86.

Table 4-19
Aulomotive parts: Un1ted Klngdom sales, by products, 1982-86
. . EER - B LR RS . .

(In m1ll1ons of dollars)

: . P .

Item .- . -~ . . :A»-41«.,;~‘=w‘,'1982v 1983, 1984 1985 1986 1/
Knock-down sets for cars
_and. commercial vehicles...... 194.5 - 295.0 . - 212 - 132.0. .. 72.0
Chassis frames and parts - - . - - -« 00 0 e : v . = i

thereof and chassis without' - - . -, -~ /| ' P T

engines for commercial

vehicles.........ociwninunnnn 51.7 46.0 43.0 43.0 113.3
Sheet metal (hoods, doors,

etc.) including panels

for vehicles.......coevuvunes 205.3 182.2 --254.0 205.0 248.0
Fenders and fender overriders.. .. 10.5. -.9.2 . 6.0 9.0 10.7
Muff{ler systems and parts...... . 71.1 63.7 - 59.0 73.0 132.0
Coils, suspension: sprlngs...,.. . 21.4.  17.8 16.0 12.0 14.7
0il filters...... seitivaiesesnss . 69,8 - 64,2 . 67.0 83.0 86.0
Miscellaneous engine '

components......cooiniei0nnne 452.0 353.8 401.0 387.0 409.3
Gear boxes and parts:.....:.... © 297.4:- .236.2 = 293.0 - 267.0 ‘- .. -333.3
Radiators, complete and

radiator blocks........ ...t 82.9 75.0 87.0 . 90.0 85.3
Steering gear and parts........ 166.1 160.6 152.0 158.0 181.3
Axles and half-shafts,

propeller shafts, and e L

universal joints and: parts... 552.1. . 477.8- 434.0 451.0 490.7
Wheels and parts..... et , 88.1 | 84.2 81.0 75.0 - 78.7
Brakes and parts.......i.000000 383.0 . 361.3 331.0 331.0 430.7
Clutches and parts..,.,.,.. oo .121.4-:.103.2 - 92.0 106.0 125.3
Shock absorbers, independent

suspension units, and

dampers ,and parts.. seewees 112,99  105.0 . - 97.0 . 95.0 . -109.3
Motor-— vehlcle seats, complete 9.0 6.8 27.0 ~ 36,0 :. - -°29.3.

Motor-vehicle safey belts,

complete............ Ceeeeenas 57.6 66.8 57.0 88.0 129.3
Locks for motor-vehicle.

trailers, sem1—tra1lers,

caravans, and freight C e e e

containers..... veederiseeesss  .28.8 -24.7. 7 °.33.0 46.0 50.7
Certain parts and accessories

(including radiator grills, X e

fuel pumps, fuel tanks, L . ]

tipping gear complete and )

" parts of heaters) ......... 1,028.b 943.1 873. o 955 o 1,082.7

1/ Estlmated by the staff of the U S. Internatlonal Trade COWWLSSLOR

Source: Report from U.S. Embassy, London, England, May 1987, except as noted.
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Trade.--There -aré no s1gn1f1cant barrlers ‘to the import of automotxve
parts, accessories, and seérvices equipment into the United Kingdom. Imports
are, however, subject to a value-added tax of 15 percent ad valorem. The
United Kingdom. experienced a trade deficit of $4.7 billion in auto parts in
"1983, with.the value of exports nearly one-half of imports, which stood at
~ $8.2 billion. The.trade deficit for: automotive accesories amounted .to $21
- million in 1983, with imports totaling $123 million. Automotive service :
;equlpment exper1enced a trade surplus of $31 m1111on '

- The ‘bulk of Hotocraft s and Hopar s production is sold in the Unlted
Kingdom market. Exports to developing countries. account for about 18 to 25
percent of sales; there are no significant exports to the United States. U.S.
- firms account for about 12 percent of total United Kingdom imports of
automotive parts. However, this share of the market is notably higher if
_manufacturing act1V1t1es of the U. S companies in both Europe and the United
»Klngdom are considered. . ' L '

] ' Government programs——The United Klngdom Government has a policy of

. encouraging qualified firms to -invest in the United Kingdom. The Government

" offers grants, low-intérest loans, tax: xncentlves over limited periods, and
ready-built factories and warehouses. Many U.S. parts firms are located in
"industrial development" areas ‘in which non-EC taxes are waived. There are a
number of legal restrictions regarding the production and distribution of

.parts--mainly replacement. components. British parts makers are concerned that

. independent firms are copying their systems without paying royalties. The

United Kingdom Government is also devoting increased attention to improving

quality of parts in the British market. In addition, exclusive arrangements

between importers and vehicle producers are regarded as questionable practices

" and may soon be subject to United Kingdom Government antitrust action.

The United Kingdom Government maintains programs that encourage parts
makers to _export. For. example, representatives of the Department of Trade and
" Industry and the Exhibitions Division of the Central Office of Information
reserve space at most major trade shows throughout the world. Producers
receive subsidized space, travel, freight, and hotel arrangements. Depending
on the size and location of the show, subsidies can range from 15 to 100
percent of the total cost. U.S.-owned firms located in the United Kingdom
‘also qualify for these 1ncent1ves

West Germany

T Industry structure --It is estxmated that there are about 400 companies
thal produce automotive parts in West Germany, employing approxlmately 222,000
persons. 1/° ‘West German parts producers have developed a strong position
throughout the relatively open market of the European Community (EC). The
largest German automakers——Aud1/Volkswagen. Mercedes-Benz, and Bayresch
Motorenwerke - (BMW), have German-based and foreign parts manufacturing
facilities. 1In'addition, Robert Bosch GmbH and Knorr-Bremsen have estab11shed
sales and manufactur1ng facilities throughout Europe and in the Un1ted States.

' 1/ Report prepared for the USITC by Hark WOodbrldge GmbH Hun1ch West
Germany, April 1984, .



GM (through its subs1d1ary, Adam Opel AG) and Ford both have significant.
manufacturing facilities in West Germany for passenger cars and automotive
parts.
German automakers have long maintained a reputation for sophisticated
~ engineering and high performance in their vehicles. They haVe created -a high
‘standard for auto parts dependent on long—term supplier relationships and -
quality. 1/ Although the automotive ‘electronics Sector has not. reached the..
same technologically advanced level in West Germany as is available in the
Unlted States, German autosound components are consxdered to be among the best
in the world. . - O .
Domestic market.--The West German market for automotive parts increased
from $6.2 billion in 1984 to about $9.8 billion -in 1986. (table 4-20).. The
market is projeoted to expand at about 7 percent a year through 1989.

Table 4-20 ‘
Automotive parts: West German productlon, total 1mports, 1mports from the
Unlted states, exports, and consumption, 1984- 86 and 1989 .

(In mlllgons of dollars)

Item 1984, . 1085 . 1986 1/ .- . 1989 2/

Production............... 9,209 - 10,067 - . . 14,059 - .. 17,709
Total imports........... . 1,758 : 1,987 . 2,775. _ 3,495
Imports from the . , , L ' e —
' United States.......... . 140 . 249 0 .. 209 o 263
EXPOrES. .o vvvvennnnnnnnns 4,751 5,067 . 7,077 8,913

Consumption.............. . 6,216 . 6,987 . 9,757 ~ 12,290

1/ Estimated.
2/ Projected.

Source: Documents'snpplied-by the U.S. Consulete,lstpttgart, West Germany,
May 1986. S ' .

Trade.--Total 1mports rose by 56 percent from $1.8 billion in 1984 to
about $2.8 billion in 1986; imports from the United States increased by 49 .
percent to $209 million in 1986. During 1984-86, U.S. firms increased exports
of brake pads, fuse boxes/parts, and distributor coils. During 1985, France
and Ttaly were the top sources of West German. 1mports, however, the’ largest
percentage increases 1n 1mports have been from the Benelux countries and
Japan. 2/

Tariffs imposed by West Germany onhlmports of nonéEC auto parts -vary from
5.7 percent ad valorem for electrical equipment up. to as. much as 20. 8 percent
ad valorem for bus and truck chassls .

1/ Ibid.
2/ Documents supplied by the U.S. Consulate, Stuttgart, West Germany, Hay 1986
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Government programs.--Although the EC was formed to reduce trade barriers
among member countries, France, Germany and the United Kingdom have all
introduced measures to protect their domestic automobile industries from
foreign competition. Since 1981, for instance, the West German Government has
persuaded Japanese automobile companies to limit their share of the German
‘market to 11 percent. Additionally, the German Government requires that many
automotive parts conform to special technical and electrical safety
standards. German Federal law requires that trucks and buses be subject to a
rigorous annual inspection; passenger cars are tested every 2 years. Because
of a growing problem with air pollution, the West German Government has
mandated the incorporation of catalytic converters in future automobiles sold
in that country and is planning to restrict the sale of leaded gasoline.






CHAPTER 5. INVESTMENT IN U.S. PRODUCTION FACILITIES
BY FOREIGN PRODUCERS

Overview of the Industry

Recently, there has been an influx of Japanese motor vehicle and parts
manufacturers building production facilities in the United States. By
1990-92, eight of Japan's nine automakers will have installed capacity to
manufacture up to 1.8 million vehicles annually (table 5-1). The principal
reasons why the Japanese have set up these new facilities are because of
restraints on Japanese auto exports to the United States, threats of domestic
content legislation, and the decline in ‘the value -of the U- S dollar relat1ve
to the Japanese yen. : .

In Januatry 1987, the Japanese Government announced that it was extending
its automobile voluntary restraint agreement (VRA) (see p. 6-9) for the
seventh straight year, thereby limiting the number of cars that the Japanese
automakers can export to the United States. Since these export restraints
only apply to cars and certain utility vehicles that have been produced in
Japan, many Japanese auto companies have built, or are building, vehicle-
assembly plants in the United states. 1/

The United Auto Workers (UAW) and U.S. parts manufacturers have proposed
enactment of domestic content laws, which would require a specific percentage
of U.S. content in automobiles produced by both foreign and domestically-owned
auto manufacturers in the United States. Although it passed the House of
Representatives twice (in 1982 and 1983), the Senate never considered it.
Domestic content legislation, if passed, would limit the amount of auto parts
that automakers located in the United States would import. At the same time,
domestic. content requirements could encourage more fore1gn—owned parts
producers to establish U.S. operatxons : :

As a result of the move of Japanese automakers to the United States,
there has been an increased incentive for Japanese auto parts firms to move to
the United States. -Japanese auto manufacturers located in the United States
claimed they were having difficulty procurlng parts from the U.S. companies at
the price and quality they sought. Thus, many Japanese parts makers that were
exporting parts to the U.S.-based Japanese automakers believed that they would
be better able to supply them if they also located in the United States. 2/

In addition, with the threat of domestic content legislation, Japanese flrms .
making auto parts would have a better chance to continue to supply these firms
if located in the United States.

1/ Some of these assembly plants have been joint. ventures with existing United
States auto companies, such as New United Motors Manufacturing, Inc; a joint
venture of General Motors and‘Toyota, and others are wholly owned by Japanese“
vehicle manufacturers, such as the Nissan facility in Tennessee.

2/ USITC staff interview with U.S. Department of Commerce OfflClalS, July 22,
1987. . :



Table 5-1

Automobiles: Japanesc automakers in the United States

Location

Company name Date opaen Capacity Investment
: Million dollars

Honda of America 1/ Nov. '82 Marysville, OH 360,000 615 3,600
Manufacturing Inc.-

Nissan Motor . June '83 Smyrna, IN 265,000 850 3,000
Manufacturing Corp. U.S.A.° : .

New United Motor ’ Dec. '8a Freemont, CA 250,000 450 2,500
Manufacturing Inc.. :

Toyota Motor Spring '88 " Georgetown, KY 2/ 200,000 800 " 3,000
Manufacturing U.S.A. Inc. . - i

Mazda Motor Fall '87 Flat Rock, MI 2/ 240,000 ‘550 3,500
Manufacturing U.S.A. "Inc. )

Mitsubishi/Chrysler . Fall '88 B8loomington, -IL 27 240,000 ' 700 2,900
Motors Corp. ) ’ : .

Fuji/Isuzu . Fall '89 Lafayette, IN 3[ 240,000 600 3,000
Automotive Inc. ) . :

Total United States - - 2/1,795,000 4,565 21,500

. Employment _Products .

Accord, Clvic
Honda

Sentra, Pickup'
Nissan

Toyota/GM
_Nova, FX16

Toyota
Camry

‘Maz2da

626, Mustang IV

Diamond-Star
H2X hatchback

. Subaru-Isuzu

Leone,
P'up/Trooper

A

1/ In Scptember 1987, Honda announced that it will build a second.U.S$. assembly plant 1n Ohxo

begin in February 1988 and productlon will begin in august 1989.

2/ Projected.

Source: Automotive Industries, June 1987.

Construction on the $380 million Facility'will
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Exchange -rate changes have also had an effect on both the purchas1ng of
parts by auto firms and the- feaS1b1l1ty of Japanese parts makers' decisions to
move production to the United States. ' The fall of the dollar and the
expectat10n that it w1ll remain near its current level has reduced much of the
‘traditional price advantage found in purcha51ng auto parts from Japan, by both
domestic and Japanese companies located in the Unlted Statés. -

Effect of Foreign Direct Investment on Employment
in the Automotive Parts Industry -

The impact of Japanese direct investment in the United States on
employment in the U.S. automotive parts industry has been the subject of much
‘recent controversy. “Some have argued that incoming foreign firms will credte
- overcapacity in an- industry where forecasts prOJect relatively low growth °
rates during the next- decade. 1/ In addition, a major claim directed at
Japanese parts makers already located in the United States is that they are
not produc1ng the parts in U.S. plants but instead are 1mport1ng many of the
components and only assembling them in the United States, thereby reducing
U.S. employment in the auto parts 1ndustry 2/

’ Others have argued that the 1ncrease in fore1gn investment will stimulate
the U.S. auto parts industry. The increased competition will increase
~efficiency in production, and as a result, the U.S. parts manufacturers will
be bétter able to compete in the world ‘market. A study sponsored by the CATO
Institute argues that "the presence of . lower-cost Japanese auto parts
,_supp11ers .makes the ‘auto parts industry more competitive.. Lower cost
parts will hold down the cost of American-made automobiles, whlch will make
them more competitive in international markets.” 3/ The effect would be to
increase employment in the 1ndustry, since demand for U.S. automotive parts
would 1ncrease o

As a means of explorlng these 1ssues the Comm1s31on staff have studied
A information provided by independent consultants, State governments, city .
governments, foreign governments, the U.S. Department of Commerce (Commerce),
_industry trade associations, and a wide variety of published sources on
~ foreign-owned automotive parts manufacturers that have located in the United
‘States, or are planning to do so. The staff contacted hundreds of firms and
comp11ed a comprehens1ve listing of. approxlmately 260 forelgn—owned parts |
companies located in. the Un1ted states,,detaxled ‘information on these flrms is
presented in appendxx G. . '
Commerce reports employment in the U.S. auto parts 1ndustry in 1987 to be
about 721,000 workers. The Commission ‘estimates that about 81,000 workers are
employed by fore1gn—owned parts producers or foreign-owned firms involved in

1/ In discussing the attempt of state governments to attract foreign
investment, John Peters, in a study done for the Foreign Commercial
Service-Osaka, comments that “...the excess capacity génerated (by foreign
auto parts. companies moving to the United States) may well smother local
American manufacturers,'™ P 1. He goes on to say Japanese parts firms )
currently operating or now bu11d1ng in the U.S. will expand or build new U.S.
production facilities even if it means overcapacity," p. 3.

2/ USITC staff interview with MEMA off1c1als Washington,. DC Aug 12, 1987.
3/ Pcsthearing submission by the CATO Institute, pp. 14-15.
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joint ventures in the United States. Of these, about 26,000 are employed by
wholly owned Japanese automotive parts makers and about 5 000 are employed by
joint ventures between U.S. and Japanese firms. 1/

Japanese parts flrms have located in the United States mainly to supply
Japanese automakers that have built plants here. It seems clear that  Japanese
investment in U.S.-based auto parts production has expanded net U.S. auto
parts employment. As explained below, parts produced.in the United States
largely substitute for those that would otherwise have been imported,
mitigating any job losses in the parts industry caused by Japanese output of
vehicles in the United States which compete with U.S.-made vehicles:

It would not be surprising if, as.Japanese parts producers develop more
first-hand familiarity with the U.S. market, they begin to compete in the U.S.
aftermarket and possibly in the OEM's as well. To the extent that their
employment expands to supply these markets in competition with U.S.-owned
producers, ‘these would not be net increases but would be at’ the expense of:
employment by U.S. parts producers. It is not possible to estimate to what
extent that may be true of the current 31,000 jobs. .

~ Assembly of imported parts. in tne United States.--It was not feasible to
collect data needed to investigate concerns about the extent to which Japanese

parts firms in the United States may be importing components and raw materials
and assembling them here. Such a study would require an analysis of each auto
part. However, if the amount of U.S. —produced components used is lower for
U.S.-based Japanese parts makers than for U,S. —owned parts firms, it would..
lessen the positive 1mpact that incoming Japanese 1nvestment has on employment
in the 1ndustry . ‘ . .

Technology and employment.--A number of respondents to the Commission's
questionnaires indicated that incoming Japanese auto parts firms may use more
sophisticated production technologies,. the effect. of which would be, at best,:
to reduce the number of jobs gained by production of parts substituting for
imports. At worst, more efficient Japanese producers might need fewer workers
than those displaced, to the extent that their parts substitute for parts
produced by U.S.-owned domestic plants. . It is difficult to determine the net
‘effect of technology on employment.in a given industry. Moreover, productivity
gains in . U.S.-owned plants, whether larger or smaller tharn those in Japanese--
owned plants, may be a main reason for observed decline ifi the U.S. auto parts
industry employment in 1986. However, productivity gains from technology
usually permit not only reduced labor inputs, but also usﬂally reduce
production costs, which, if passed along, can stimulate auto production, and
thus expand production of auto parts. A determination of the net employment
effect, depending on which of these counteracting forces is strongest, is also
beyond the scope of thxs study

Factors influencing substitutability -

Testimony'at Commission hearings. and staff plant visits and .interviews
support but cannot conclusxvely document, the argument that the initial

1/ Estimated by the staff of the U.S. International Trade Comm1ss1on, based on
company-supplied 1nformat10n and information from the U.S. Department of
Commerce.
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impetus for Japanese parts plant investments here has been to supply
U.S.-based Japanese automakers. Progressive appreciation of the yen against
the dollar since these investments began would further enhance the attrection
of U.S.-based substitution for imported parts from Japan. These indications.
point to the likelihood that to date the greater effect of these comparatively
new investments has been to substitute for imports and to produce net gains to
" U.S. employment in the parts industry.

The follow1ng section elaborates factors which determine substitutability ..
and underscores the numerous advantages that U.S.-based Japanese parts
producers havé in substituting for parts imports from Japan. These advantages
do not preclude that Japanese parts makers may create future U.S.-based
capacity aimed at competing for the U.S. aftermarket and U.S.-owned OEM
purchasers; to that extent they will make further employment expansion at the
expense of U.S.-owned producer employment.

However, determination of U.S. employment levels is obviously not
dependent solely on Japanese auto parts producers. These current Japanese
areas of: advantage can also be read as areas where progress by U.S. firms to -
meet the competition will increase their capabilities to substitute
particularly for- auto parts 1mports from Japan, and to make net additions to
U.S. auto parts 1ndustry employment in that way. Other chapters of this
report detail progress of ‘U.S.-auto parts firms in some of these areas.

Substitutability in demand -

There are many factors that determine product substitutability. One /
important factor is quality. " In addition, there are several other factors of
particular -importance in the auto parts industry, such as the ability to
participate in the research and 'design of the parts, ability to provide just-.
in-time service, and the effect of established purchaser/producer relationships
(see description of the Japanese keiritsu system, pps. 4-12 to 4-14).

It is difficult to obtain an aggregate measure of the quality of auto
parts because of the diversity in types of parts. A part-by-part analysis of
quality differences would be preferable, but the diversity of the industry
would require the collection of such a mass of data as to be impractical. '
However, it is possible to obtain important information about the quality of
U.S.- and Japanese-made auto parts from the Commission's questionnaires,
interviews with representatives from all of the major automotive companies,
published sources, and testimony at the hearing.

Quality was listed as one of the primary considerations affecting buying
decisions of auto assembly firms purchasing the seven specific auto parts
covered in the Commission's questionnaire. For example, New United Motor
Manufacturing, Inc. (NUMMI) initially found their "reject rate for American
parts was six times that of domestic (Japanese) parts.” 1/ U.S.-based -

Japanese automakers claim that after much assistance to U.S. plants with R
education and training, .the defect rates are now about equal for U.S.-owned
producers selected as qualified suppliers. 2/

1/ Transcript of the hearing, p. 142.
2/ 1Ibid.
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Differences in supplier relationships between U.S.- and Japanese-owned
firms give rise to several .other factors of particular importance in the
automotive industry that influence the substitutability of auto parts. One
factor is the degree of willingness and ability of auto parts firms to engage
in some of the research and design involved in producing a given auto part.
There are many reasons why this difference exists. Historically, U.S.
automakers performed all of their own research and design. They then gave the
parts firms the performance specifications of the part to be produced, and the
parts maker produced it. In Japan, on the other hand, the automakers require
the parts firms to be involved in the research .and design of the desired
parts. As a result of this structural difference, Japanese auto assemblers
moving to the United States have found it difficult to find U.S. parts
manufacturers that can take a general idea or design for an auto part, and
from it create a final product of acceptable quality as rapidly as the auto
manufacturer requires. A representative from Honda said that his company is
having major difficulty in finding firms that can produce the type or quality
of parts Honda needs. 1/

Some U.S. —owned auto parts flrms have been able to make this adJustment
with the a551stance of the auto companles NUMML's General Counsel and
Corporate Secretary testified before the Commission that NUMMI is helping to
restructure U.S. parts makers that are willing to make these changes. 2/ 1In
addition, U.S. parts firms are increasing their in-house research and design;
one company representative said that the only way a U.S. parts firm will
survive in this increasingly competitive industry is if the U.S. firms can
develop the capability to perform part of the research and design. 3/

The ability to provide just-in-time delivery (see p. 7-15) is another
factor of increasing importance in the industry. This is the ability of a
parts supplier to deliver required quantities when needed, with minimal
defects. .This allows the auto manufacturer to lower its inventory costs.
Just-in-time delivery is a practice that  Japanese automakers have been using
for some time and thus the U.S.-based Japanese manufacturers are experienced
with this system.

U.S. firms are moving toward this system, but many of the domestic parts
manufacturers have little experience with it. The Big Three have made
commitments to just-in-time delivery, but are proceeding with caution, as it
is critical for its success that the auto, part be delivered on time, and not
be defective.  Chrysler's program, set up 3 years ago, mandates that vendors
must guarantee quality, consistency, and meet the production schedule. 4/ 1In
addition, before Chrysler contracts for just-in-time delivery, the parts
manufacturer must go through a training program to aid in the implementation
of the program. 5/ : .

1/ USITC staff telephone 1nterv1ew with Honda officials, Marysville, Ohio,
Aug. 10, 1987. , .
2/ Transcript of the hearlng, p. 143,

3/ Arthur Andersen & Company, Cars and Competition: Management Challenges,
August 1987.

4/ USITC staff telephone interview with Chrysler officials, Aug. 12, 1987.
5/ 1bid.
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A locatlon close to the assembly plant is also 1mportant for just- 1n-t1me
delivery to be effective. A parts company has a natural d1sadvantage 1f it
does not have facilities near an assembly plant for which it is produclng a
part, especially if sh1pp1ng costs are a major factor or where Just- in-time
service is expected. This is a critical 1ssue for NUMMI since it is not
located near most auto parts production. 1/ NUMMI "has’ found ‘that purchasxng
parts from east of the Rocky Mountains can be more expens1ve than bringing

"them in from Japan .or Mexico. 2/

Shipping costs are more important for a low-cost part than for a
high-cost part. The. consultxng firm Booz-Allen & Ham1lton, Inc., estimates
that shipping costs- for an average part (whose price. ranges from $30 to $40)
is generally between 4 and 7 percent of the cost. 1If a part is more
expensive, i.e., $100 or more, the percent of transportation costs to ‘the
total price is lower. Given that, shipping costs will be a greater barrier in
. the decision to import small items such as shock absorbers than for large
" items such as engines. As a result, if a parts firm is unwilling to relocate
close to the plant, at least for the more expens1ve 1tems, the automaker is
more l1ke1y to import

New Japanese parts firms éntering the United States have an advantage
over U.S. parts firms since they can locate close to the new assembly plants
without employee termination or relocation costs, whereas for a.U.S.-based
firm, having to relocate from an existing United States ‘location is often
difficult and may not be feas1b1e flnanclally

Another 1mportant factor in choosing an auto parts supp11er is the .

- reliability of the supplier. The existing relationship that an .automobile
company has with its automotive parts suppliers, based on years .of experience
in dealing with a company, provides valuable information about supplier
reliability. Since there is always an inherent risk involved in dealing with
an unknown entity, firms, in general, try to work with companies with which
they have an established relat1onsh1p Indeéd, in both the purchasers
questionnaire and in interviews with representatlves of Japanese automakers,
this was one of the most frequently cited reasons as to why they decided to
purchase from U.S.-based Japanese companies. . In spite of this advantage to
existing suppl1ers however, automakers have been willing to consider new
sources.

Japanese auto assemblers located in the United States have been
purchasing many of their auto parts .from Japanese parts suppliers) whether
based in Japan or in-the Un1ted"states.l Given the 1mportance of product
quality, as well as the uncertainty involved in deal1ng with a new firm, . it
has been logical for Japanese auto producers to contract with firms with which
~an established relationship already exists. One U.S. auto producer suggested
that Japanese automakers, in an attempt to reduce risk and. uncertainty as a
result of dealing with all new suppliers, were encouraglng Japanese parts.
firms to locate production fac111t1es in the United States. 3/

- 1/ NUMMI is located 1n Fremont, CA, and most automotlve parts production 1s

centered in the Midwestern United States.

2/ USITC staff-telephone interview with NUMMI off1c1als, August '1987.

3/ Comment in response to questionnaires of the U.S. Internatxonal Trade
Commission.
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This discussion 1nd1cates that there are several important differences
between the products of U.S.- and Japanese -owned parts makeérs. There has been
a lower defect rate for parts from Japanese parts firms, whether imported or
produced in the United States. Japanese parts companies have more research
and design experience and eng1neer1ng staff than do U.S.- owned parts .makers.
Japanese parts companies have had much more experience in prov1d1ng -
just-in-time delivery. Japanese parts firms have an existing relatlonsh1p

with Japanese automakers, minimizing the risk and uncertalnty associated with
dealing with a new supplier.

. In summary, thts discussion of substltutablllty suggests that the two .
groups (U.S. and foreign parts producers) do produce.differentiated products,
although the degree of differentiation is narrowing. Thus, the absence of .the
U.S.-based Japanese parts firms wil; generally imply an increase in imports.

Union Relations and:workforce Hanagement

Along with the controversy surroundlng the 1mpact .of forelgn 1nvestment
on employment in the U.S. parts industry, the advent of Japanese parts firms
locating in the United States has ralsed .questions regarding union relations
and trerids in workforce management. For example union and management often
have conflicting views regarding. Japanese-style management systems
Automakers increasingly feel that greater flex1b111ty in work rules is
essential for survival. 1In contrast union members are often opposed to these
systems because team production and reduced classifications often curb
transfer and seniority rights. A spokesman for the UAW stated that he is not
opposed to new work rules and team production methods if there is a structural
problem at the plant, however he adds that management practlces may be at
“fault as well 1/ '

' Most Japanese automotlve plants in the United States are not unlonxzed
whereas all of the U.S. assembler's are. Honda and Nissan operate without
unions as will the new Toyota plant. WNUMMI is a UAW plant, and the new Hazda
plant also will be organized by the UAW. Japanese. 1nvestors favor the.
Midsouth region in part to avoid union strongholds These plants operate with
reduced management levels, team productlon, and flexible work rules. However,
industry sources indicate that the UAW may have to agree to nontraditional
labor practices in order to unionize Japanese-owned firms.

Most Japanese parts suppliers located. in the United States .and most
smaller domestic parts producers operate with smaller local unions or none at
all. However,: the‘component divisions of GM, Ford, and Chrysler are organized
by the UAW. Ford executives sa1d that .a major obstacle to competltlveness was
the need to pay automotive wages though competing in industries ‘'such as steel,
paint, and electronics. For example, Ford Glass has labor costs of $27 an
hour, while two of its major domestic competltors are Japanese Joxnt ventures.
(A.P. Technoglass and’ Un1ted LN Glass) pay1ng workers approx1mately $12 an
hour. 2/ ’

[y

1/ USITC staff interview with UAW officials, Washington, DC, July 1987.
2/ USITC staff interview with Ford officials, Washington, DC, July 1987.
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GM officials indicate that 54,000 of GM's parts workers make items othér
automakers buy from outside companies. About 120,000 of GM's hourly workers
are employed by its parts-producing divisions. GM's president says GM will®®
have to pay parts workers competitively with outside suppliers or the
automaker will reduce some parts operatzons in addition to the stamplng and
assembly plant clos1ngs ‘it announced in November 1986. 1/

In an effort to close this wage gap, some parts makers are experimenting
with two-tier wage systems. This system (commonly used in Japan) involves
paying lower wages.to component plant employees than to assembly workers and
basing pay on seniority. An example of a two-tier contract is an agreement
negotiated in 1984 between the international union of Electronic Workers and
GM Packard Electric Division. The company promised current workers at the
Warren, OH, plant their jobs for life, but the local union was forced to ok
accept a multitiered wage system where new workers start out earning 55 -
percent of the amount that veterans are paid and reach parity after 10 '
years. 2/ However, it will be increasingly difficult to initiate widespread
application: of such a plan in the United States; for example, the UAW resolved
in its 1987 collective bargaining convention to reject two-tier agreements.

Union priorities are shifting to employment security rather than wages,
work rules, and working conditions. (Permanent employment and flexible work
rules are regular features of some large Japanese firms; however, the Japanese
supplier industry is made up of smaller firms that are typlcally not on a
permanent employment system )

Employees in the automotive component sector won a major job-protection
promise in September 1987, when the UAW reached a tentative labor agreement
with Ford Motor Co. 3/ The key provision in the contract is a guaranteed
employment program designed to protect the jobs of Ford's 104,000 UAW-
represented employees over the next 3 years. Part of the provision limits
Ford's ability to outsource the production of automotive components through
the use of non-UAW domestic and foreign labor. (On October 12, 1987, the UAW
overwhemingly approved a new three- year contract with GM that was patterned
after the Ford agreement ) ' : :

Much has been made of the management techniques employed by
Japanese-owned automotive firms.located in the United States. The key ideas:’
of the Japanese-style participative management system are team production,-
flexible work rules, and delegating responsibility to production employees.
Employees are trained to do several. jobs in one work area instead of doing one
job on the assembly line. The team can coordinate its tasks in an effort to

keep pace with robotics and computer processes.

The idea of production teams can be extended to include groups in all
areas of the plant. For example, input from research, design, production
engineering, and marketing personnel can be combined to enhance development
efforts. These flexible work rules and reduced job classifications broaden -

1/ "If UAW Strikes, It's Apt to be GM," Washington Times, Sept. 8, 1987.

2/ Jacob Schlesinger, "Job Guarantee Contracts are Becomlng More Common," The
Wall Street Journal, June 29, 1987, p. 6.

3/ Warren .Brown, "UAW Flush With Success, Turns Attention to GM," The
Washlngton Post, Sept. 22, 1987, p. E3.
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the scope of individual jobs and allow employers to -reassign workers where
they are most needed. In contrast, in some U.S. labor contracts, job
classifications are very narrow, requiring the use of many workers to complete
a given process. 1/ ' '

Worker input is especially important in quality control. For example, in
continuous quality control systems workers are expected to catch problems at
their own stations. It may also be advantageous .for management to share
marketing goals, sales targets, and other corporate strategies with workers in
~order to give them a ‘better idea of the goals and achievements of the firm.
Traditional management is not always willing to give up this kind of power and
~responsibility, but in. order to make participative systems work, management
must modify its practices as well. The President and Chief Executive Officer
of Nissan Motor Manufacturing U.S.A. said "the key to making participative
management work is giving responsibility to the line worker. Management must
trust the employees enough to give them responsibility Without that trust,
the system'won t work. A participative style is a bottom up style in which
the people at the top give up some control of the process and concentrate
instead on managing the people. " 2/ =y ‘

State Incentives

" There is increasing competition between U.S. State governments.to.attract
Japanese automakers and auto parts firms to locate in their States. A -
spokesman for the Automotive Parts and Accessories Association (APAA) claims
that the Japanese Ministry of International Trade and Industry is
orchestrating with Japanese parts firms as to which firms will open production
facilities in the United States. 3/ . State governments offer incentives in the
form of reduced taxes, low 1nterest loans, assistance in site acquisition,
site improvement, road 1mprovement English instruction for Japanese workers
and their families, and ‘worker training programs. In return for financial
incentives, State governments hope to increase their tax base, gain jobs, . .and
' ‘promote economic development. A summary of the financial support offered to

Japanese auto assemblers in the United States is given in table 5-2. .The
actual cost, however, is frequently much higher than the original estimate due
to unforeseen expenses. Data in the table also do not: take into account
various indirect benefits such as tax incentives and lower interest payments
on tax exempt industrial development bonds. For example, for the State of
.Kentucky, the actual cost of its financial support for the Toyota plant could
~ be as high as $325 million over 20 years. 4/.

The KentuckY—Toyota deal is illustrative of the effects of a transplant
assembly facility on a State economy. According to a Kentucky State
Government official, a study by the University of Kentucky indicates that
there are direct, 1nd1rect, induced, and derived effects on the local economy
as a result of Toyota's presence in Kentucky Direct effects are the spending
and employment of Toyota and its suppliers. Full employment and production

1/ USITC staff interview with Kentucky and Ohio State Government OfflCl&lS,
Washington, DC, August 1987.

2/ "Runyon Eyes Component Work," Automotive News, June 8 1987, p. 46.

3/ USITC staff interview with APAA officials, Washington, DC, July 28, 1987.
4/ USITC staff interview with Kentucky State Government officials, Washington,
DC, August 1987.
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U.s. State support for u.s. plants of Japanese automakers

" yalue

_Staté

assembly plant in Ohio.
- produce 150,000 cars annually.
- assistance for the new plant.

Source: Takeo Miyauchi,

Eye, March 1987, pp. 23-27.

No announcement was made regarding State

Japanese investor' __Type of financial support
: ' ' T ‘ i o Million
dollars
Toyota Motor B Kentucky Total support 125.0
($800 million planned 1nvest~-, Site acquisition 15.0
" ment; plant to be completed in. _ Site 1mprovement ~ 20.0
1988 and to’ employ 3, 000 Technology center constructzon_; 10.0
‘workers) Worker training. 33.0
-Road xmprovement 47.0
H1tsubxsh1 Motor ~ Illinois Total support 83.3
(joint veénture with Chrysler,' ' ‘ .Road 1mprovement ’ 17.8
$500 million planned invest- Site acquxsxtlon o 11.0
ment; plant to be completed in’ Water system improvement 14.5
_1988 ‘and to employ 2,500 ' WOrker traxnlng . 40.0
‘workers) - .
Mazda Motor . Michigan ' Total support ’ 52.0
(joint venture with Ford ' ., . Worker training -19.0
$450 million planned = . . .. . Road 1mprovement : " 4.0
1nvestment plant to be ’ Low interest loans for sxte
completed in 1987 and to and sewerage improvements 20.0
. employ 3,500 workers) Loans to small municipalities .5
o .. _ Federal subsidy 1.0
: .Railway improvement - 71.5
Nissan Motor Tennessee Total support. 19.0
($450 million planned 1nvest- - Worker .training . 7.0
ment ($745 million actual).,' _Road 1mprovement . 12.0
plant completed in 1983;
planned employment of 2,600
workers (3,100 actuelll
Honda Motor 1/ -Ohio Total support _
($250 million planned invest- . None announced, but some
‘ment ($490 million actual); believe $22 million was.
plant completed in 1982; provided in subsidies
planned employment of 2,000
workers (3,300 actual))
1/ In September 1987 Honda announced that it will build a- second U.S. auto

Starting in August 1989, about 1,800 employees will

"The Han Who Lured Toyota to Kentucky." The Economlc
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levels will be attained by 1990, '‘at which time, 3,000 employees will produce
200,000 automobiles annually In addition, 21 new Japanese automotlve related
plants will employ -approximately 3,500 workers in the State. - Governor Martha
Collins of Kentucky added that Toyota -also has $600 million in contracts with
suppliers in other States creating more U.S. employment. 1Indirect effects

. -result from expenditures by Toyota and- its suppliers. 1Induced effects are

.. felt as employees of Toyota and its suppliers spend their earnings in
Kentucky. Derived effects are additions to the economic service base
generated by construction and the startup of Toyota and its suppliers. 1/

The study estimates that when the plant is operatlng ‘at full capac1ty and
its effects are multxplled throughout the economy, 35, 520 JObS will be created
" and’ an additiénal $3,792° m1111on in output and $768 million in annual earnings
-will be generated.  Tax revenues to the State are calculated to be
' approximately $633 million after 20 years. 2/

Supplier firms also receive financial incentives to locate within a State
or community. As an example, the State of Ohio,’ Department :of Development
reported that from January 1983 to May 1984, it offered $8 million in
financial support "to foreign-owned parts firms. In return, 22 forelgn firms
' invested approximately $244 million in Ohio, and employéd approxxmately 2,800
workers. Currently, 18 of the 22 foreign-owned automotive-related firms in
Ohio are Japanese transplant companies. As a supplier's location is dictated
»to an extent by the location of 'the -assembly firm, incentives to ‘supplier’

.. firms have less impact.on investment decisions. The competition becomes one

of city versus city and: p0551b1y ‘between two or three States rather than many
States. 3/ . oo -

Opponents of incentives question whether U.S.-owned companies that choose
" to-invest in a specific locatlon are given the same treatment as foreign-owned
" companies. A spokesman for the State of Kentucky said that financial
incentives are determined on a case-by-case basis regardless of country of
origin. Ford's new truck assembly ‘plant in Louisville received $13.3 m1111on
for worker training; $1.7 million in road improvements; and $100,000 in’
“‘drainage assistance. . This was-a much smaller package than the State offered
to the Toyota plant in Georgetown, principally because of the greater
infrastructure development needs of Georgetown. States do offer spec1a11zed
programs that are not applicable to U.S.-owned firms such as English language
courses for Japanese families in the United States. 4/ '

Finally, a spokesman for the U.S. Treasury Department questlons the
overall effectlveness of 1ncent1ves, stat1ng'

1/ USITC: staff 1nterv1ew with Kentucky State government off1c1als Wash1ngton,
DC,.- August 1987,

2/ 1bid. T ’ ’ ' T o

3/ USITC staff interview with Ohio State government offzcxals Washxngton, DC,
August 1987. '

. 4/: USITC staff interview with. Kentucky State government off1c1als Washlngton,
DC, August 1987.
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"It may appear to be ludicrous where a foreign producer recelves an
~incentive to build a plant while a domestic competitor with. excess
capacity is not in a position to use such an incentiveé. We doubt that .
these incentives are very effective in attracting in¥éstment and jobs to

" the United States. A recent study by the Internatxonal Finance
Corporation suggests that this type of competition in providing
incentives: sxmply sh1fts the location of productxon and jobs between .
states.” 1/

1/ Hearing before the House Commlttee on Small ‘Business, Washington, DC,
July 22, 1987. .






CHAPTER 6. BARRIERS TO TRADE AND U.S. GOVERNMENT INVOLVEMENT

Barriers to Trade
Industry sources claim that unfair trade practices and nontariff barriers

by their leading competitors serve as competitive impediments in both the U.S.
market and foreign markets.

Unfair trading practices affecting imports

The Automotive Service Industry Association (ASIA) alleges that the U.S.
parts industry faces unfair trade practices such as underpricing, dumping,
subsidies, targeting, and strict distribution practices. 1/ The Motor and
Equipment Manufacturers Association (MEMA) and ASIA also allege that the 1965
U.S.-Canada Automotive Products Trade Agreement (APTA) (see p. 6-7) puts: the
U.S. industry at a competitive disadvantage. ASIA claims that Canadian
motor-vehicle manufacturers supported by the Canadian Government have _
extensively increased their Canadian vehicle and original-equipment component

production and exports. ASIA alleges that "other provisions protect Canada
" from potential U.S. dumping practices.” 2/

MEMA claims that counterfeiting (see p. 6-17) is a common form of unfair:
trade. 3/ MEMA claims that the production of cheap 1m1tat10ns of U.S.
products by foreign manufacturers has become a low-risk, hlgh—proflt
business. In addition, ASIA cited the failure to mark country of origin,
"neglecting to properly identify the manufacturer, and the unauthorized use of
proprietary part numbers as other forms of unfair trade practices. 4/

puring 1986-87, the Commission considered a number of unfair trade
complaints involving automotive parts. Final affirmative antidumping
determinations were made in cases involving imports of tubeless stgel’disc
wheels from Brazil (investigation No. 731-TA-335) (Final), tapered roller
bearings and parts thereof, and certain housings incorporating tapered rollers
from China, Romania, Hungary, Italy, Japan, and Yugoslavia (investigations
Nos. 731—TAf341—346):(Final), and certain forged steel crankshafts from West
Germany and the United Kingdom (investigations Nos. 731-TA-351 and 353)
(Final). 1In addition, a final affirmative countervailing duty determination
was made in a case involving imports of certain forged steel crankshafts from

Brazil (inv. No. 701-TA-282 (Final)).

At a hearing held by the House Committee on Small Business on July 21,
1987, the Undersecretary for International Trade at the U.S. Department of
‘Commerce (Commerce) suggested that Japanese auto parts manufacturers are
dumping their products in the U.S. market. He explained that the
administration would prefer that U.S. parts makers formally request an

investigatioq. On July 28, 1987, Auto International Association, a trade

1/ Transcript of the hearlng PP. 90 91.

2/ Ibid., p. 90.

3/ USITC staff interview with MEMA offxclals, Washlngton, DC Aug. 26, 1987
4/ Transcrlpt of the hearing, p. 91.
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group of parts importers, indicated that they may file a dumping complaint
against Japanese automakers "for their alleged underpricing of parts in the
U.S. market.” 1/ (As of November 1987, no such complaint has been filed.)

Trade barriers to exports

Because of the importance of exports to the automotive parts industry,
free and fair access to foreign markets is critical to the U.S. industry's
international success. Despite bilateral and multilateral agreements
prov1d1ng a framework for free trade in automotive parts, U.S. producers
cons1stently assert that numerous countries have erected

. nontariff barriers in certain overseas markets. Control of distribution

networks through the use of tightly regulated "authorized" captive outlets,
quotas, unreasonable standards and specifications, exhaustive inspection and
approval techniques, and discriminatory tariffs are examples of the serious
barriers to U.S. exports of automotive parts. 2/

'U.S. producers responding to the Commission's questionnaire alleged that
restrictions such as licensing requirements, quotas, export restraints,
embargos, and exchange controls are most prevalent in certain South American
countriés (table 6-1). Restrictive business practices and discriminatory
purchasing were alleged to exist in Japan and Korea. ' Local content
requ1rements, price regulatlons, and nontariff charges on. imports were
frequently mentioned as barriers for U.S. producers when exporting to Mexico,
Brazil, and Canada. Problems with counterfeiting of U.S. auto parts has also
emerged as a significant concern of U.S. exporters, especially in Taiwan,
India, Singapore, Hong Kong, Korea, and Thailand. 3/

_ Many of the barriers mentioned above have been encountered in countries
that have a motor-vehicle industry, or are attempting to develop such an
industry. For example, the executive vice président of Maremont Corp. claimed
that Japan has followed an "infant industry" approach to development in the
automotive parts 1ndustry, that is, "Japan built up its automotive industry
" until it reached a level of world competitiveness by ensuring that vehicles
could not be 1mported nor could U.S. parts firms participate to any

s1gn1f1cant degree in .the Japanese automotive market."” He added, "in the
"U.S., we have a relatively open market for vehicles and parts. In Japan, this
has not always been the case, and indeed it is not the case today.” 4/ Other
noted examples of countries using nontar1ff measures .(NTM's) to protect
so-called infant industries are Hex1co Brazil, Korea, and Taiwan. Other
countries, part1cularly in South America, have enacted embargoes and currency
restrictions in response to their severe international debt crises.

1/ Richard Lawrence, "Official Suggests Japan Dumping Auto Parts in U.S.," The
- Journal of Commerce, July 23, 1987.-

2/ Appendices to the statement of the President, Automotive Parts and
Accessories Association, Inc., presented to the U.S. International Trade
Commission, Feb. 24, 1987.

3/ Statement of the president, Automotive Parts and Accessories Association,
Inc., before the U.S. International Trade Commission, Feb. 24, 1987.

4/ Transcript of the hearing, pp. 80-81.
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‘Automotive parts{ iNonéariff iafciéféyekﬁetienéeduﬁy uls,,

- markets, by countries, 1982-86

. t
N S

pfoducers in:forgign

Percentage. of - .

Category Country(ies) total respondents
Quantitative restrictions and .. .. NP i
similar specific limitations: » ‘ :
‘Licensing requirements..........i..... Colombia . 23
' : . Mexico .20
Venezuela 19
Brazil ' 19"
Quotas.....:. tedtesieaseressseneeessss Venezuela 6
_ , , L Mexico 5
Embargos.....coo0eeveunns eveeieerees.. Mexico 5
Export restraints..... sesesensssressss Brazil 7.
‘Exchange .and other monetary _ R B
or financial controls.....,...::.... Venezuela ~27
= ' ' . Brazil 17
Mexico 15
. . Canada . 15
‘Maximum/minimum ‘ s K U .
-price regulations................... Venezuela 3
. .- . Mexico . . 2,
S ' o - Argentina .2
Local content requirements............ Mexico ' 33
_ " Brazil 18
" Venezuela . ‘13
. Korea . . 10
Restrictive business s i ‘
practices...... e vetevecesss.. Japan 20
' Korea .9
: o Mexico - . 6
.Discriminatory bilateral - , T o
agreements......... ..ot ne0vioe. .. West Germany L3
. ' . France L "3
Discriminatory sourcing............... Japan 16 -
' : - Korea 3
: . Brazil 3
Nontariff charges on imports: - o .
Border taxesS............. e ieeeeaee.. Mexico 15
CL Canada 8
Port and statistical taxes............ Canada 2.
" - Venezuela 2
: Brazil 2.
Nondiscriminatory use and C
excise taxes and e ) o Ce
registration fees.....,............. West Germany 2
" Discriminatory excise taxes, . ' '
government controlled 4
insurance, use taxes, and
commodity taxes.......... eesssseesss Brazil. 3
' Israel 2



Table 6-1 '
--Automotive-parts: Nontariff barriers experienced by U.Ss. producers in foreign
markets, by countries, 1982 86-~Cont1nued S : v

‘ wo e 7 ' ] v Percentage of
‘Category . AR Country(ies) _total respondents

Nontariff charges on imports--Con. .
Nondiscriminatory sales tax........... Canada .

-2
Discriminatory sales tax....:......... Mexico 2.
Other taxes'and fees........L.,.,.;...,Austraiia 2
A ~ Canads 2
Government participation in trade' e , :
Subsidies and other aids cheve e ieee.s Japan - . n 14
- . Brazil 8
.7 Mexico 8-
»  Venezuela -7
State trading, government :
monopolies, and 2 _ S R
exclusive franchises........:....... Venezuela 5
o : RERI Hungacy 5
© . Mexico 3
R : ‘ : Romsnia © 3
Trademark, patent, and other : -
intellectual property laws. :
which discourage imports............ Mexico 3
Government procurement................ ‘Iraq -5
’ IR Iran 3
Standards e .
Health and safety standards........... - Australia 2
Product content requirements.......... Mexico "5
Lo - 7+ Braszil "3
. , S "~ Korea 3
Processing Standards...,.....,}.J;.;., Venezuela 1
T - Japan 1
Industrial standards.;;;f.¢;..;.. Japan -2
Requirements on weights and measures Japan 2
Labeling and , .
container requirements.............. Canada- 3
o - - Mexico 2 ‘
Marketing requirements................ Canada - 2
Packaging requirements;............... Canads 1
- K 2o T Japan i S
Trademark problems............vs.v:... Talwan 3
- S o - Brazil 2 ,
Customs procedures and i 2
administrative practices: S
Antidumping practices.........,....... Spain . 2
) o ‘ ‘ ' West Germany 2
Customs valuation..................... India "3
’ ‘ 3

Brazil - -



Table 6-1
Automotive parts: Nontariff barriers experienced by U.S. producers in foreign
markets, by countries, 1982-86--Continued

Percentage of

Category Country(ies) total respondents
Consular formalities...... cesra e «+.. United Arab 6
' Emirates
Kuwait 5
Saudi Arabia 5
Documentation requirements....... .+... Japan 3
Canada 2
Brazil 2
Mexico 2
Adninistrative difficulties........... Japan 2
Venezuela 2
Merchandise _ :
classification problems............. Japan 2
Regulations on samples, returned
goods, and re-exports............... Venezuela 3
Colombia 3
Countervailing duties................. Brazil 1
‘ Japan 1
Israel 1

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

More than any other country, Japan has been accused of erecting barriers
to U.S. auto parts exports. Specific actions consistently noted by U.S.
companies include alleged unfair links between Japanese suppliers and Japanese
automakers, unreasonable delays in negotiations for contracts, difficulty in
obtaining the information necessary for bids, unreasonable engineering or
design standards, and frequent product modification requests. .

According to Commerce's Assistant Secretary for Trade Development, the
primary barrier to U.S. auto parts sales to Japanese vehicle manufacturers are
not Government barriers, but rather the traditional family-like manufacturer-
supplier relationships that exist in Japan (see description of the Japanese
keiritsu system, pps. 4-12 to 4-14). He claimed that these relationships
apply not only in the Japanese market (estimated to be 'a $50 billion market),
but also at the new Japanese vehicle assembly plants in the United States. He
adds that these ties "have effectively precluded many U.S. suppliers from
participating in this huge, fast-growing market." 1/ The difficulties
encountered in trying to penetrate the Japanese market have recently prompted
political negotiations (see MOSS talks, p. 6--16) to improve the situation.
However, several U.S. manufacturers argue that the Japanese vehicle producers
are not serious about buying U.S.-made parts, but are showing interest only
because of pressure exerted by both the Japanese and U.S. Governments. 2/

1/ Transcript of the hearing, pp. 6-8.
2/ “Counterfeit Parts: A $3 Billion a Year Industry,"” Automotive Parts
International, Dec. 30, 1986, p. 6.
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Japanese automakers stress that their purchasing decisions are made
strictly based upon price, quality, and delivery. 1/ - They state that U.S.
firms must be equal or better than their Japanese competitors with respect to
these three criteria. 2/ Nissan's president states that national or corporate
origin is' of no consideration to Nissan in choosing suppliers. He emphasizes
that the notion that so-called family relationships "dictate their sourcing
decisions is, to be blunt, ridiculous.” He adds that Nissan cannot afford and
could not survive by basing their parts procurement decisions on noneconomic
criteria. 3/

JAMA denies that Japanese automakers operate under a "cozy" system in
making their parts purchasing decisions; rather, JAMA describes the system as
dynamic, interactive, and competitive. JAMA officials add that Japanese
automakers welcome all competitive suppliers, Japanese, U.S., and others as
long as they are able to meet the vigorous competitive requ1rements of the
system. 4/ : -

The Competitive Enterprise Institute (CEI), a private research group,
rejects claims by U.S. parts firms that noneconomic barriers are their primary
impediment to sales to Japanese automakers. For example, Honda of America
stated that it terminated its contract with one U.S. plastic parts supplier
when the latter failed to adequately supervise the performance of its
employees after Honda itself had identified the workers responsible for
defective parts. CEI claimed that not one U.S. industry representative at the
Commission's hearing attempted to:.offer a specific counterexample that might
have demonstrated real noneconomic bias; that is, a case where a domestic firm
was truly competitive on a specific part (in terms not only of price, but of
reliability, delivery flexibility, and other factors) and yet was unable to
obtain a contract. 5/

Additionally, the Commerce Undersecretary noted that at the July 21, 1987
House Committee hearing, unfair trade practices may not be the primary cause
of U.S. producers' inability.to sell to Japanese automakers. He also stated
that certain U.S. parts makers seem "uninterested or incapable of supplying
the Japanese.'" The Undersecretary explained that during the MOSS talks
Commerce received only 10 complaints (of unfair trade practices) that we could
act on." He added that Commerce had received more instances from the Japanese
*“of American companies falling short on quality." 6/ :

Other foreign government officials claim that their countries will
continue to make efforts to promote the importation of U.S.-produced auto
parts and U.S. ihyestmept in their.countries. For example, Korean Government

1/ USITC staff interview with JAMA officials, Tokyo, Japan, Apr. 20, 1987.
2/ USITC staff interview with officials of Toyota Motor Co., Toyota City,
Japan, Apr. 23, 1987. .

3/ Transcript of the hearing, p. 162.

4/ Transcript of the hearing, p. 197, and:USITC staff 1nterv1ew w1th JAMA
officials, Tokyo, Japan, Apr. 20, 1987.

5/ Posthearing brief, Competitive Enterprise Institute, pp. 1 and 2.

6/ Geoff Sundstrom, "Hot Time on the Hill, Parts Trade Sparks Lively
Exchange,™ Automotive News, July 27, 1987, p. 67.
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officials and Taiwan authorities indicated that restrictions on imports of
automotive parts from the United States are being liberalized, and companies
in Korea and Taiwan are being encouraged to form joint ventures and technical
cooperation agreements with U.S. firms. 1/ .

U.S. Government Trade,?oiicies

The principal Government trade policies that have affected the U.S. auto
parts industry are the U.S.-Canada Automotive. Products Trade Act of 1965
(APTA), the Japanese Voluntary Restraint Agreement (VRA),.the Generalized
System of Preferences (GSP) program, the 806.30/807.00 program, the
implementation of foreign trade zones (FTZ's), and the market-oriented,
sector-specific (MOSS) talks, These policies.differ considerably in their
focus. The APTA was aimed at expanding automotive trade between the United
States and Canada, and the VRA was intended to provide temporary protection
for the U.S. automobile 1ndustry by reducxng imports. The GSP assists less
developed countries to expand their export industries;, and the 806. 30/807.00
tariff provisions make it easier for domestic manufacturers to }
internationalize parts of their operatxons to take advantage of lower costs
abroad. FTZ's were initially envisioned for warehousing and/or reexportlng
foreign goods. The MOSS talks are aimed at e11m1nat1ng alleged ‘import
barrlers in the Japanese market for U S.-made automoblle parts.

U.S.-Canada Automotive Products Trade Act

Prior to 1965, the extent and nature of the trade between the United
States and Canada in motor—vehlcle parts and the productxon in Canada of
motor-vehicle parts were greatly 1nf1uenced by the tariff structures of the
two countries. The Canadian tariff schedule for -automotive parts was designed
to encourage the manufacture of motor vehicles and parts in Canada, and did so
in several ways. First, the basic most- favored-nation (MFN) tariff rates of
Canada were quite high for complete motor vehicles (17.5. percent ad valorem)
and parts (17.5 to 25 percent ad valorem) The tariff encouraged Canadian
production and discouraged imports of’ motor vehicles and parts. Second, for a
large number of articles generally used in the production of motor vehicles,
the basic tariff rate would not apply. Articles would be entitled to '
duty-free entry if they were of a class or kind not made in Canada and were
imported by a Canadian producer of motor vehicles meetlng a certa1n Canadxan
content requirement. '

At the same time, the Canadian motor-vehicle industry could not -
competitively export motor vehlcles to the United States because of the
relative inefficiency of the Canadian 1ndustry, coupled w1th the duty of 6.5
percent ad valorem imposed by the United States on 1mported vehicles. The
inability of Canada to offset its increasing def1c1t in automotive trade with

1/ USITC staff interviews with Korean Government officials and Taiwan
authorities, Seoul, Korea, and Taipei, Taiwan, Apr. 27 and 29, 1987.
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the United States led to the adoptlon of an export 1ncent1ve (duty—remi551on)
plan in Canada 1/

The full 1mpact of the duty—remxss1on plan upon automotive trade between
the two countries was not immediately apparent. Net direct investment
- expenditures on plant and equipment in Canada by the Canadian affiliates of
" General Motors, Ford, and Chrysler increased substantially after the
duty-remission plan became effective.

U.S. industry sources claim that before the impact of the duty-remission
plan on automotive products trade between the two countries could be fully
assessed, the U.S.-Canadian agreement was signed by President Johnson and
Prime Minister Pearson on January 16, 1965. Fundamentally, the APTA obligates
each of the contracting parties to accord duty-free treatment to imports from
the other party of specified motor vehicles and parts for use as original
equipment in the manufacture of such motor vehicles. 2/

The obligation of the United States to accord duty-free treatment to
imports from Canada applies to the following automotive products. First, it
applies to motor vehicles, with the exception of certain "special-purpose
vehicles, such as electric buses, three-wheeled vehicles, and motor vehicles
specially constructed and equipped for special services and functions (e.g.,
fire engines). 3/ ‘Second, it applies to parts (fabricated components) for use
as original equipment in the manufacture of the specified motor vehicles, but
does not apply to replacement parts. 1In addition, trailers, tires, and tubes
are specifically excluded. 4/ Third, the products of Canada specified in the
agreement must meet a requirement that they contain no more than a certain
percentage of "foreign" content (the content of materials produced in
non-North American countries (i.e, in other than the United States or
Canada)). 5/ For any article, the measure of such "foreign" content will be
the percentage of the appraised customs value of thé article upon entry into
the United States accounted for by the aggregate value of such imported
materials contained in the article. 6/

1/ In November 1962, the Canadian Government initiated a program of duty
remissions,; or tariff-rebates to stimulate automotive products exports. Under
the plan, duties were remitted on imports of motor vehicles and original-
equipment parts to the extent that a company increased the Canadian content of
its exports of all automotive products during a specified time period.

2/ The Government of Canada implemented the agreement in Canada through two
Orders in Council Establishing Duty-Free Treatment (P.C. 1965-99 and P. c.
1965-100, The Motor Vehicles Tariff Orders of 1965) and simultaneously
terminated the duty-remission plan. (Canada has since initiated another
duty-remission plan that covers imports of certain non-APTA vehicles.) The
Government of the United States implemented the agreement with the signing of
the Automotive Products Trade Act of 1965 on Oct. 21, 1965, applying duty-free
treatment retroactive to Jan. 18, 1965. :
3/ USITC staff telephone interview with Department of Commerce official, Aug
12, 1987.

4/ 1bid.

5/ For the purposes of the APTA, Mexico is not considered to be part of North
America.

6/ USITC staff telephone interview with Department of Commerce off1c1al Aug.
12, 1987.
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In 1986, auto parts accounted for $22.1 billion in two-way trade between
the United States and Canada and favored the United States by $3.3 billion
(table 6-2). However, the large trade deficit that the United States has with
Canada in complete vehicles is greater than the U.S. surplus in parts. The
overall Canadian trade surplus registered a balance of $1.1 billion in the
first quarter of 1987. 1/

Table 6-2 ) .
Automotive parts: U.S.-Canadian trade in auto parts, 1984-86, January-March
1986, and January-March 1987

' (In millions of dollars)

January-March

Item 1984 1985 ' 1986 - 1986 1987

U.Ss. imports from Canada.... 8,728 9,347 9,411 2,407 2,624
U.S. exports to Canada 1/... 11,924 13,100 13,083 3,277 3,282
Trade balance............... 3,196 3,753 3,672 "~ 870 658

1/ Derived by using official Canadian Government statistics.

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

A free trade agreement was reached in October 1987, between the United
States and Canada that would eliminate all tariff and nontariff barriers
between the two countries within 10 years, beginning January 1, 1989. The
agreement permits APTA to be retalned eliminates replacement parts tariffs
over 5 years, and addresses concerns of U.S. automakers by disallowing foreign
auto companies from assembling cars in Canada using Canadian auto parts, then
shipping duty-free to the United States. 2/ Additionally, the agreement
establishes a bilateral panel to assess the state of the North American
automotive industry and to propose public policy measures and private
initiatives to improve the competitiveness of the industry in domestic and
foreign markets. The trade agreement must be approved both by Congress and
the Canadian Parlxament 3/

Voluntary export restraints

Japanese automobile exports are currently restricted in virtually every
major industrialized country of the world. 4/ U.S. restrictions were imposed

1/ "Decision to Be Made Soon on U.S.-Canada Free-Trade Agreement and on Future
of the Auto Pact,"” Automotive Parts International, July 3, 1987, pp. 2-3.

2/ See appendix K for elements of the U.S.-Canada Free Trade Agreement
pertaining to automotive trade.

3/ USITC staff telephone interview with Office of the United States Trade
Representatlve official, Aug. 13, 1987.

4/ In 1969, Italy was the first major automobile-producing country to restrict
Japanese automobiles. The United Kingdom followed with restraints in 1975,
France did in 1977, and West Germany in 1981.
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in 1981 following an unsuccessful escape clause case. 1/ Following numerous
meetings with U.S. Government officials, the Japanese Ministry of
International Trade and Industry (MITI) announcéd on May 1, 1981 a VRA on
Japanese auto exports to the United States. The MITI stated that Japan's car
exports to the United States would be reduced by 7.7 percent for the Japanese
fiscal year of April 1, 1981, through March 31, 1982, from those in the
previous fiscal year. The VRA, in effect, reduced Japan's U.S. exports sales
from the 1980 level of 1.82 million units to 1.68 million units. The MITI
indicated a second year of restraint would be considered after observing 1981
U.S. market performance. At a later date, the Japanese announced that exports
to the United States of vehicles such as four-wheel-drive station wagons and
jeep-type vehicles would be limited to 82,500 units, and exports to Puerto
Rico would not exceed 70,000 units.- Thus, total Japanese exports of autos and
the above types of vehicles to the United States and Puerto Rico for the
Japanese fiscal year 1981 were set at 1,832,500-units. There were no changes
in these restraint levels during the next two Japanese fiscal years (1982-83).

In November 1983, the Japanese Government announced that it would
increase its voluntary export limit from 1.68 million to 1.85 million
automobiles during its fiscal year 1984. 1In addition, it also announced that
the four-wheel-drive and jeep-type vehicle limit would be increased to 90,848
units and exports to Puerto Rico would rise to 77,083 units. Thus, the total
number of Japanese automobiles (excluding automobile trucks but including
jeep-type vehicles and exports to Puerto Rico) exported to the United States
and Puerto Rico increased to 2,017,931 units, or by 10 percent.

" On March 1, 1985, the President announced.that the United States would
not ask the Japanese’ Government to renew the VRA for 1985. On March 28, 1985,
the Japanese Government told the administration that it would limit annual
(fiscal year) auto exports to the United States to 2.3 million units. This
represents an increase of about 25 percent over the previous year's quota of
1.85 million. The restraints were extended at the same level of 2.3 million
units in April 1986 and 1987. 2/

In October 1987, the MITI indicated that Japanese vehicle manufacturers
may reduce car shlpments to the United States by 10 percent in 1988. During
1981-86, the quantlty of Japanese exports ‘of autos to the United States
closely followed the voluntary export limits. Japanese 1ndustry sources state
that most Japanese automakers will not meet their 1987 quotas, and that a
reduction in exports may only be a political gesture to the United States. 3/

1/ In June 1980, the United Auto Workers Union filed a petition for relief
from imports under sec. 201 of the Trade Act of 1974 with the U.S.
International Trade Commission (USITC). The Ford Motor Co. subsequently
became a co-petitioner. On Nov. 10, 1980, the USITC-determined that imports
of passenger automobiles were not being imported into the United States in
such increased quantltles as to be a substantial cause of serious injury, or
threat of serious injury, to the domestic industry (see Certain Motor Vehicles
and Certain Chassis and Bodies Therefor, USITC Publication 1110).

2/ "Automobile Industry: Who Will Survive?” Tokyo Business Today, April 1987,
p. 45.

3/ Geoff Sundstrom, "Japan Considers 10% Cut in '88 Auto Exports to U.S. "
Automotive News, Oct. 12, 1987, p. 2.




Generalized-Sx;tem of Preferences

The GSP program was 1n1tlated on January 1, 1976 (author1zed under the
Trade Act of 1974), for a 10-year period. The authorlzatlon was renewed j )
through July 4, 1993, by the Trade and Tariff Act of 1984. Currently, there
are over 3,000 categories of articles eligible for GSP. 1/ Approximately 115
of these categories are applicable to motor vehicles and parts. .

The GSP provides preferential duty-free entry to certain products from
designated developing countries. As of June 1, 1987, 141 countries were
eligible for GSP treatment. 2/ The imported. art1c1e must be shipped.directly
from the beneficiary country to the Unlted States without pa551ng through the
territory of any other country. 3/ However, under the statutory competitive
need provisions, a country loses “GSP duty-free treatment for a product if its
shipments of -the product in the preceding calendar year equaled or. exceeded 50
percent of the value of total U.S. 1mports of the product.exceeded a. certaln
dollar value ($71.4 million in 1986) ' .

Imports of automotlve parts ‘'under GSP provisions rose. steadlly from:
$457 million in 1982 to $516 million in 1986, representlng an increase of 13
percent (see app. H). Imports increased by 19 percent during January-September
1987 to $454 m11110n from $381 m11110n durzng the correspondlng perlod of
1986.

Mexico ranked first 'in ‘1986 imports of auto parts under GSP, with $118
million, representing 23 percent of total GSP 1mports, nearly doubling the
1982 level of $60 million. Tempered and laminated glass were the: pr1nc1pal
auto parts, imports of which doubled to $48 million in 1986 from the 1982
level. Parts of engines and’air- conditlonlng parts were also major import
items. : .

Brazil was the second largest source of duty-free antomotive.parts
imported under the GSP, accountlng‘for 19 percent of GSP imports in 1986, or
$98 million. This represents a decrease of 49 percent compared with the 1982
level of $191 million. Parts of piston-type internal combustion engines were
the primary auto parts product, imports of ‘which amounted to $58 million in .
1986, representing an increase of nearly 50 percent compared with the 1982
level of $39 million. Other major import items include articles for make and
break c1rcuits, and electrical parts :

Taiwan ranked third in GSP imports in 1986, with $95 million, A
representing a 6-percent decline over ‘the level of imports in 1982. Tires
were the primary auto parts product, imports of which amounted to $16 million
in 1986, representing more than an eightfold increase compared with the 1982
level of $2 million. Electrical lighting equipment and parts of piston-type
internal combustion engines were also sizable in terms of imports.

1/ U.S. International Trade Commission, A Guide to the U.S. Generalized System
of Preferences (GSP), July 1986, p. 1.

2/ U.S. International Trade Commission, Tariff Schedules of the Unxted States
annotated .1987, ‘Supp. I, USITC Publication 1910, June 10, 1987, _ e
3/ USITC staff telephone interview with Office of the United States Trade =

Representative official, Aug. 13, 1987.
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Korea accounted for 14 percent of total U.S. imports of automotive parts
under GSP provisions in 1986, or $73 million, up 185 percent over the level of
$26 million in 1982. Principal auto parts include radiators, which rose
sevenfold from the 1982 level to $6 million in 1986 and electrtcal equipment
and parts, including motors and lighting equ1pment

Tariff Provxs1ons 806 . 30 and 807.00

Tariff items 806. 30 and 807.00 are 1nc1uded in schedule 8 of the Tariff
Schedules of the United States Annotated. Under provision 806.30, articles of
metal (except precious metal) that have been manufactured, or subjected to a
process of manufacture, and then returned to the United States for further’
processing are subject to -duty only on the value of the foreign processing.
Under item 807.00, imported articles assembled in foreign countries with
fabricated components that were manufactured in the United States are subject
to duty upon the full value of the imported product less the value of the
U.S.-fabricated components contained therein. WNo further processing in the
United States is required for articles imported under tariff item 807.00.
However, imports cannot be accorded partLaI exemption from duty under more
than one of these tariff items. 1/

. Automotive importers make extensive use of 807.00 provisions. 1In 1985,
the largest single product imported under item 807.00 was motor vehicles
imported primarily from Japan, West Germany, Sweden, and Korea. However,
unlike most 807.00 1mports, which are labor intensive and manufactured in less
developed countries, motor-vehicle production is capital intensive and
generally. takes place in developed countries. Therefore the actual portion of
the imported automotive product that is duty free tends to be quite small. 2/
Motor-vehicle imports under tariff item 807.00 contained an average duty-free
portion of less than 5 percent during 1982-86.

U.S. imports of automotive parts entering under 807.00 provisions rose '
gradually from $762 million in 1982 to $3.2 billion in 1986, representing an
increase -of 326 percent (see app. I). Imports during January-September 1987
totaled $5.4 billion up from $2.3 billion during the correspondtng p9r1od of
1986, representxng an increase of 132 percent

Mexico accounted'for 60 percent of U.S. auto parts imports in 1986, or
$1.9 billion. Piston-type engines accounted for almost one-third of imports,
totaling $578 million. Ignition wiring sets and radios make up most of the
remaining imports. West Germany accounted for 10 percent of U.S. imports of
auto parts under the 807. 00 provision, with imports amounting to $310 million
in 1986. '

1/ U.S. International Tradé Commission, Imports Under Item 806.30 and 807.00 of
the Tariff Schedules of the United States, 1982—85 USITC Publication 1920,
December 1986, p. 1-1.

2/ Thid.
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Foreign—-trade zones

FTZ's were authorized by the Foreign-Trade Zones Act of 1934 (19 U.S.C.
8la et seq.). 1/ The act authorized a Foreign Trade Zone Board to grant to
private and public corporations the privilege of establishing and operating
~ FTZ's. Although the act did not define the term, an FTZ was envisaged to be a
segregated area located in or near a customs port of entry that would be
secured through Customs supervision. An FTZ was to be considered outside the
customs territory for purposes of the tariff laws, but still subject to other
laws applicable to public interest, health, and safety. Since the area within
the FTZ was "foreign,” goods entering the FTZ were not subject to formal
customs entry requirements. It was expected that FTZ's would be used
primarily for warehousing and  transshipment, or for minor processing and
subsequent exportation, thus encouraging transport activity and reducing
adninistrative burdens connected with the use of bonded warehouses and the
processing of drawback claims. 2/ Manufacturing and exhibition in FTZ's were
prohibited by the 1934 act. 1In 1950, the act was amended (Boggs Amendment) to
permit manufacturing and exhibition in FTZ's. The amendment was designed to
eliminate administrative difficulties in deciding whether or not proposed FTZ
operations constituted "manipulation” or "manufacturing”--the former operation
being permitted since 1934.

A further change occurred in 1952 when the Board amended its regulations
to authorize "zones for specialized purposes” (special-purpose subzones) in
addition to "general-purpose zones" created by the original act. The
essential distinction between the two types of zones is that the individual
subzones, in practice, are used by only one firm, whereas there is no
limitation on the number of firms that can operate in a general-purpose zone.
Subzones were established to assist companies that were unable to relocate to
or take advantage of an existing general-purpose zone. In 1980, custom's
valuation practice was changed so that all costs incurred within an FTZ are
excluded upon entry from the appraised value of FTZ merchandise.

Foreign-trade subzones have become increasingly important in the U.S.
auto industry since Volkswagen started production at the first auto assembly
subzone in 1979. Now there are more than 20 subzones in the United States i
where automobiles or automobile parts are assembled. This trend reflects the,
increase in international purchasing of automotive parts, the opening of
foreign-owned auto assembly plants in the United States, and the advantages
afforded by FTZ's to assembly operations using imported parts.

U.S. imports of automotive parts through FTZ's rose tenfold, from
$225 million in 1982 to $2.6 billion in 1986 (see app. J). Such imports
increased by 64 percent, from $1.8 billion during January-September 1986 to
$3.0 billion during January-September 1987.

1/ Much of the following background information on FTZ's is taken from The
Implications of Foreign Trade Zones for U.S. Industries and for Competitive
Conditions Between U.S. and Foreign Firms, USITC Publication 1496, February
1984. : '

2/ Statemént of Emmanuel Celler, hearings on H.R. 3657, Mar. 6 and 7, 1984,
PP. 4-16. '
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Japan accounted for 70 percent of total imports of auto parts through
FTZ's in 1986, or $1.8 billion, up from $41 million in 1982. Piston-type
engines and .parts, transmissions, and articles for making-and-breaking
circuits composed the bulk of these imports.

‘ Mexico was the second largest source of auto parts in 1986 with 13
percent of the import share, accounting for $343 million in 1986, up from
$28 million in 1982, Piston-type engines and radios are the principal auto

parts products imported. '

Brazil ranked third as a suppiier of imports in 1986, with 7 percent of
the import share, totaling $181 million. Radios and piston-type engines are
the major products imported.

Because FTZ's are not considered to be within the U.S. customs territory,
shipments into an FTZ from foreign sources are not considered imports, and
shipments from the United States to an FTZ are considered exports from the
United States. It is at the time goods are shipped from an FTZ into the
customs territory that they are considered imported into the United States and
are subject to the tariff laws.

There are special rules governing tariff treatment according to the U.S.
or foreign origin of the goods or their components and whether or not
"privileged” status for the articles has been claimed and granted. 1In its
regulations, customs regulations refer to the four status categories as--

(1) domestic status merchandise,

(2) privileged foreign status merchandise,
(3) nonprivileged foreign status merchandise,
(4) zone-restricted status merchandise.

Products entering the U.S. customs territory after assembly in an FTZ or
subzone can be assessed duty rates in several different ways in order to
obtain the most favorable duty treatment on all parts and components
incorporated into the finished product. When the tariff rate on a component
used in assembly is lower than the rate of the finished product into which it
has been incorporated, it is to the advantage of the importer to request
privileged foreign status for the component. For example, a company
assembling automobiles in an FTZ would be required to pay a duty rate of 2.5
percent ad valorem upon an auto's entry into the U.S. customs territory, but,
if granted privileged status, the company could declare the value of items
such as certain cast-iron parts at their duty-free entry rate. Having claimed
privileged status confers the lower tariff rate of duty upon the component
value of the product, even when it has been altered in production or assembly.

Another way companies can pay duty on shipments from FTZ's into the
United States is by entering parts and components as nonprivileged foreign
status merchandise. This is more clearly the .favorable option when component
tariff rates are higher than that of the finished product. Such is the case
with many foreign automobile parts and components, such as engines, tires, and
cassette players. In this case, the duty paid on the value of such parts is
not their normai, higher rate but rather the lower automobile rate of 2.5
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percent ad valorem. 'This inverted tariff structure ex1sts for other products
as well, especially for electron1c goods. : -

Durlng July 1987, the Commission staff interviewed Ford Motor Co. )
officials at Ford's FTZ subzone assembly plant in Lorain, OH. In fiscal year
1986, Ford's Lorain plant shipped the highest value of (nonprivileged) foreign
parts of any FTZ subzone in.the United States. Three models are assembled at
the plant--Thunderbirds, Cougars, and Econoline trucks. No nonprivileged
foreign parts (with the exception of some audio equipment) are used in the
assembly of Cougars, Econoline trucks, and certain Thunderblrds, although
these models are assembled- 1n the subzone 1/ :

The follow1ng nonpr1v1leged forelgn parts are used in the assembly of the
Thunderbird Turbo model: 2/

" 1) A 4-cylinder turbo engine is made by a Ford subsidiary in Brazil.
The engine block is produced in Brazil and the engine is assembled.
there and entered under TSUS item 807.00. About one-half the Customs
value of these engines consists of the value of U.S.-made parts.

2) Automatic transmissions used with turbo engines are made by a Ford
subs1dlary in France

3) A 1l6-inch aluminum wheel is made by Reynolds aluminum in Italy. A
Ford representative said that no 16- inch alumlnum wheels are made in
‘the Unlted States. :

4) An antilock brake'system,is made by Alfred Teves in West Germany.

In addition, Ford officials explained that audio equipment assembled in a
Ford FTZ subzone in Lansdale, PA, partly from parts made in Brazil, is
installed in some. of the vehicles assembled at the Lorain plant. This audio
equipment is transferred from the Lansdale -subzone to Lorain without entering
the U.S. customs territory. .

Norfolk and Baltimore are the main ports of entry'fof the nonprivileged
foreign parts used at the Lorain plant. The parts arrive as containerized
cargo. The containers are shipped to the subzone by rail and/or truck.

Among foreign parts used at Lorain, but entered as privileged domestic
merchandise, are plastic engine fans from Japan and coil springs from
Germany. A Ford representative said that such items were not worth entering
as foreign parts because the duty rate differential was toéo low, or because
the value of the parts and consequent duty were too low. The costs of
monitoring such items required by FTZ regulations were greater than the
potential savings from entering these items as privileged or nonpr1v11eged
foreign merchandise. A Ford representative said that Ford would st111 use the
-same foreign-made parts wlthout FTZ benefits.

1/ USITC staff interview Wlth Ford offlclals. Lorain, OH July 1987.
2/ 1Ibid. .
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In August 1987, Chrysler Corp. requested that the U.S. Department of
Commerce impose domestic content requirements on all users of foreign-trade
subzones, limiting the definition of domestic content to the actual value of
domestically produced parts and components. 1/ The definition would apply to
shipments of automobiles leaving FTZ's. Every auto assembly plant in the
United States. is either currently in a subzone, or has an application
"~ pending. Chrysler indicated that domestic manufacturers.are placed at a
competitive disadvantage relative to foreign auto transplant companies that
enjoy FTZ benefits of up to $40 per vehicle produced in the subzone, compared
with Chrysler whose benefits from its FTZ" operatxons are worth approximately
$5 per vehicle. Chrysler's request was filed.as part of the publxc record on
the application of Toyota Motor Hanufactur1ng, U.S.A., for a foreign-trade
subzone in Georgetown, KY where Toyota is building an automobile assembly
plant.

Market-oriented, sector-specific talks"

On January 2, 1985 President Reagan and Prime Hlnlster Nakasone agreed
to begin a series of negotiations to uncover and eliminate all barriers to
U.S. exports to the Japanese market. 1Initially, the talks, called
market-oriented, sector—speciflc, or MOSS talks, focused on telecommunications,
forest products, medical equipment, and pharmaceuticals. 2/ 1In response,
however, to the large and growing trade deficit between the United States and
Japan in auto parts, a new set of negotiations was initiated in May 1986. The
goal of these talks was to increase U.S. auto parts sales to Japanese
carmakers while fostering long-term design, engineering and supply
relationships between U. S. suppliers and Japanese criginal-equipment
manufacturers g '

U.S. parts manufacturers have reported increased receptivity to their
marketing efforts with Japanese firms in both the United States and Japan as a
result of the MOSS talks. These talks concluded during August 1987; The
major results of these negotiations included: 3/ Co

(1) a voluntary Japanese data collection system to track both short-term
sales and provide leading indicators of the development of long-term
business relationships (in Japan and in the United States) between
U.S. parts firms and Japanese automakers; :

(2) an official notification issued in July 1987 by fhé Japanese
Ministry of Transport to end discriminatory treatment of
foreign-produced parts during Japan's required periodic vehicle
inspection;

(3) a 11st of purchasing representatives in Japanese auto firms. for the
use of U.S. parts suppliers; .

1/ Geoff Sundstrom, "Chrysler Seeks Content Requirement for Subzone Vehicles,"
Automotive News, Sept. 7, 1987, p. 3.

2/ "Nakasone Pledges Further Market Access Efforts In Meeting With Reagan,"”
Japan Economic Institute Report, Jan. 11, 1985, p. 1. .

3/ Unpublished documents supplied by the U.S. Department of Commerce.
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(4) the exchange of case studies of actual commercial transactions
between U.S. and Japanese firms, which identified both generiec
problems and factors for success. In several cases,
misunderstandings were resolved; and

(5) Japanese Government and private industry backing for trade promotlon
actions and events including the Indianapolis seminar (May 1987), -
the opening of an auto parts industry office in Japan (June 1987),
and the Tokyo Motor Show (October 1987).

Trademark Counterfeiting Act of 1984

U.S. parts makers may seek redress regarding packaging and marking
counterfeiting through the Trademark Counterfeiting Act of 1984. The law .
provides for Fedéral criminal penalties against persons who intentionally deal
in goods and services that they know to be counterfeit. 1Individuals convicted
under the law can be imprisoned for up to 5 years or fined up to $250,000;
corporations found guilty can be fined up to $1 million. For second
convictions, fines and/or prison terms are even more severe. 1/

" However, industry sources declare that there are still a large number of
firms producing, distributing, and retailing counterfeit products. According
to a spokesman for Automotive Parts International, counterfeit components are
often of inferior quality and have cost U.S. firms annual sales losses
estimated at over $3 billion. The direct loss of U.S. jobs is projected to be
120,000 workers. 2/

- Although a large number of products are counterfeited, the most common
include oil, air, and gas filters; sparks plugs; radiator and gas caps; engine
belts; brake cylinders and linings; body stampings; cooling fans; tapered
roller bearings; suspension and steering parts; and ignition parts. Taiwan is
most often cited as a source of counterfeits; other countries also commonly
named are India, Singapore, Hong Kong, Korea, and Thailand. Taiwan industry
sources indicate that production of counterfeits began in the 1970's when the
country's rapid economic growth surpassed an outdated legal system wherein
trademarks were of little importance. 3/ However, the Taiwan Government has
recently enacted legal reforms directed at closing loopholes that have
pernmitted counterfeiters to thrive. 4/ Counterfeit parts may be packaged in
boxes that closely resemble those of the legitimate product and are often
mistaken as the genuine article. Most counterfeits allegedly are purchased by
independent U.S. middlemen, rather than by domestic representatives of the
foreign exporter. Obvious violations of U.S. law occur when foreign parts are
being falsely marked with the logo of well-known manufacturers. 5/

1/ Trademark Counterfeiting Act of 1984, P.L. 98-473, 98 Stat. 1837, Title 2,
1501 et seq., Oct. 12, 1984. ' ' -

2/ "Counterfeit Parts: A $3 Billion a Year Industry," Automotive Parts
International, Dec. 30, 1986, p. 7.

3/ USITC staff interview with the Taiwan Transportatlon Vehicle Manufacturers
Association, Taipei, Taiwan, Apr. 27, 1987.

4/ USITC staff interview with Taiwan authorities, Taipei, Taiwan, Apr 27
1987,

5/ "Counterfeit Parts: A $3 Billion a Year Industry," Automotive Parts
International, Dec. 30, 1986, pp. 6, 7.




6-18

Export promotion and financing

Like other major -industrial nations, the United States offers a variety
of export promotion programs to assist domestlc business in selling their
products abroad. The U.S. Department of Commerce (Commerce), International
. Trade Administrathn (ITA), organizes overseas commercial exhibitions of
domestic products and .conducts trade missions, catalogue shows, and sales
seninars. Recently the Office of Automotive Industry Affairs of Commerce,
sponsored Autovak (Amsterdam, March 1987), Automotive Parts and Accessories
(Seoul, April 1987), Automechanica (Mexico, June 1987), and Automotive
Products & Services (Sydney, July 1987). 1/ This agency also collects and
publishes information on new business opportunities abroad and assists U.S..
firms in competing for major foreign projects. Worldwide, Foreign Commercial
Service (FCS) personnel in U.S. Embassies work with the ITA in pursuing export
opportunities for U.S. firms. 2/ The FCS will frequently identify products.
that will sell in the international marketplace and then encourage and assist
manufacturers in their efforts to seek overseas customers. :

The Foreign Sales Corp. (FSC) program is an.example of a. U.s. tax
deferral system that benefits domestic exports. 3/ The FSC program (which
replaced a similar program called the Domestic International Sales Corp.
(DISC) on Jan. 1, 1985) allows firms to establish special subsidiaries that
can.exempt a portion of their export income from Federal income tax. The .
pu:pose of this program, according to U.S. Government officials, is to
increase exports. Although the U.S. automobile parts industry is not-a
primary user of this arrangement, it, like all U.S. exporters, is eligible for
benefits.

The Eximbank of the United States provides direct loans, loan guarantees,
and loan insurance to public or private foreign banks to finance U.S.
exports. Table 6-3 illustrates Eximbank support for automobiles, trucks,
buses, and parts during fiscal years 1982-86 and October 1, 1986-March 31,
1987. The total support given the automotive products area has declined
significantly during the S5-year period. Whereas approximately $42.8 million
in loans, $91.4 million in guarantees, and $565.9 million in insurance was
extended for the motor-vehicle and parts industry in 1982-86, total annual
support fell by over 83 percent during the period. Eximbank assistance
amounted to only $4.S»millipn during October 1, 1986-March 31, 1987. 1In
fiscal year 1982 automotive parts'. support constituted 57 percent of Eximbank
support for the motor-vehicle industry, compared with 38 percent in fiscal
year 1986. Egypt, Colombia, and Israel were some of the countries that
received assistance during 1986. .4/.

1/ USITC staff 1nterv1ew thh officials of the U.S, Department of Commerce,
Office of Automotive Industry Affairs, Washington, DC, July 16, 1987.

2/ The FCS Program was enacted as part of the Tax Reform Act of 1984.

3/ U.S. Department of Commerce, International Trade Administration, Serving
American Business, April 1983, p. 2. These export promotion.activities are
available not only for the U.S. automotive parts industry, but also to any
domestic firm interested in exporting its products or services. ‘

4/ USITC staff interview with.officials of the U.S. Eximbank, Washington, DC,
July 1987.
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Table 6-3

Eximbank authorized. support for U.S. exports of automobiles, trucks, buses, and
parts, fiscal years 1982-86;, and Oct 1 1986-Har 31, 1987

“Average

"Oct. 1,
1986 annual
. .- . Mar. 31, change,
Program 1982 1983 1984 1985 1986 1987 1982-86
——————————————————— 1,000 dollars—~-—-=———~—emmen Percent
Discount loans 1/...... 27,832 12,259 2/ 2/ 2/ 2/ 2/
Medium-term credits.... - 2/ 2/ 1,772 60 873 2/ 2/
Financial guarantees.. .- 30 361 24,804 20,688 1,393 14,173 2/ -17.3
Medium-term insurance.. 100,611 38,282 6,216 2,695 4,539 48 -53.9
Short-term insurance... 165,515 92,200 67,800 53,010 34,900 4,450 -32.2
57,158 54,485 4,498 '436.0

Total 3/...... '.2.; 324, 319 167,545 96,476

1/ In 1982, the dlscount loan program. was replaced by the medium-term credit
program.

2/ Not available. o : :

3/ May be overstated because of the funding of certain exports under several
. programs.

Note.--These data are the authorized amount of export financing. The actual
export value of the automotive products supported will gerierally be higher.

Source: Export-Import Bank of the United stateé.

~ Nontrade Related Policies

The U.S. automotive parts industry benefits from and is regulated by a
variety of nontrade related policies of U.S. and State governments. These
actions are 'sponsored by a number -of agencies includlng'the U.S. Department of
Defense; the U.S. Department of Commerce, the U.S. Department of Labor, the
U.S. Department- of Transportation, the U.S. Department of Energy, and the
Export-Import Bank (Eximbank). Assistance is provided in the areas of
research and development and tax benefits. Government regulation of safety,
emissions, and fuel economy also effects the automotive industry.

Resedarch and development

..The ' U.S. Department of Defense has extensive research and development
(R&D) programs oriented. to manufacturing technology. The Manufacturing
Technology (ManTech) Program is a ‘broad-based, production-oriented program,
the goal of which is to improve production methods to lower procurement
costs. The ManTech Program will not buy capital equipment, but will provide
"seed money" for projects for which feasibility has been demonstrated.
ManTech results are frequently distributed to industry through the
Manufacturing Technology Journal, the National Technical Information Service,
the Defense Technical Information Center, and end-of-contract briefings. 1/ °°

1/ "Potential Fund Shift Stirs Some Concern About ManTech," Amer1can Metal
Market, Mar. 21, 1983, p. 3A.
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Although the ManTech projects tend generally to concentrate on the particular
needs of individual weapons systems, some work is done in areas that apply.to
‘motor vehicles and all manufacturing. These include advanced auto engines,
composite parts, and new fabrication techniques. However, U.S. Department of
Defense sources note that there was little direct benefit to individual
automotive projects from the ManTech Program during 1982-86. 1/

Production and financial assistance

The U.S. Government does not provide direct production subgidies or ,
grants to manufacturers. of automotive parts. However, tax benefits, available
to all U.S. industry do- provide some measure of ass1stance in R&D and capxtal
1nvestment

The Economic Recovery Act of 1981 (ERTA) amended the U.S. tax code in

' 1981 to provide businesses with a tax credit of 25 percent of the actual
"increase in R&D expenditures over a 3-year base period. Other provisions of .
- the ERTA in the area of R&D include a corporate charitable deduction for used
R&D equipment 2/ and revised rules pertaining to deductions allocated against
U.S. source income. 3/ ’

The ERTA also provided other tax incentives to spur new investment in
production facilities, such as the safe-harbor leasing rules, which allowed
firms in a financially precarious situation to sell their unused tax ,
credits. However, since the ERTA's enactment in 1981, the U.S. Congress has
put new limits on the investment tax credit, repealed increases in ACRS
benefits scheduled for 1985 and 1986, abolished safe-harbor leasing as of
January 1, 1984, 4/ and el1m1nated the investment tax credit altogether in
1986

State governments have also recently become involved in promoting
industries, including automotive parts. . Several states use incentives such as
exemptions from State and local taxes for specified periods, tax-exempt
revenue bonds, site acquisition and improvement assistance, worker training
programs, and low- interest loans and grants,. to encourage domestic and
foreign producers to locate production facilities in their jurisdictions (see:
pp. 5-10 to 5-13). ’ o :

Other policies and assistance

Trade adjustment assistance for employees and firms is authorlzed by
title II, chapter 3 of the Trade Act of 1974. The Trade Adjustment Assistance
(TAA) Program assists employees in situations where increased imports of
foreign-made products have contributed importantly to their loss of jobs. To
ensure that the benefits go to such workers, the law requires the U.S.

1/ Data provided by Dr. Lloyd Lehn, U.S. Department of Defense, July 23, 1987.
2/ 26 U.S.C.A. 170 (e) (West 1978 and Supp. 1983).

3/ 26 U.S.C.A. 861 (Supp. 1983).

4/ Richard I. Kirkland, Jr., "Taxing the Business Lobby s Loyalty,"” Fortune,
Oct. 18, 1982, p. 144, '
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Department of Labor to determine whether or not imports contributed
importantly to job reductions in a particular company or subdivision of a
company. Labor makes this determination in response to petitions from workers
that have been laid off or threatened with layoffs. If the Department of
Labor decides that imports were an important factor, it certifies the affected
- workers in that firm as having group eligibility for adjustment assistance.

The TAA provides cash benefits called "trade readjustment allowances"
(TRA), training, job search and relocation allowances, and other services of -
employment. 1/ The automobile and automotive parts industry have. been
significant users of the TAA Program. Table 6-4 indicates major parts sectors
that have filed for assistance. During 1982-June 1987, there were 1,561
investigations conducted by the Department of Labor in response to petitions -
by workers in the automotive industry for trade adjustment assistance. Of .
these cases, 355 were certified (affecting 380,124 workers), 22 were partially
certified (affecting 9,328 workers), 1,101 were denied (affecting 187,236
workers), 81 were terminated by the petitioners (affectlng 3,788 workets), and
2 petitions were withdrawn (affecting 2,913 workers). '

The TAA Program also authorizes financial assistance for certified firms
in the form of direct and guaranteed loans. This program is administered. by
the Department of Commerce. 1In addition to the financial assistance, this-
program provides technical assistance to firms, including (1) guidance and
preparation of certification petitions; (2) general diagnosis of a firm's
problems and its opportunities for recovery; (3) examination of specific .
problems recognized by a firm's management; and (4) indepth assistance to.:
firms in carrying out their adjustment proposals. This program provides
technical assistance to a variety of trade-impacted industries to help them
deal on an industrywide basis with problems and opportunities.concerning
marketlng, management, export promotion, production operation, and
technological innovations. Table 6-5 shows the trade adjustment. assistance
cases submitted to Commerce during the period. Of the 22 petitions, Commerce
certified 16 firms for assxstance, the remaining 6 f1rms withdrew their
requests.

Regulations and standards

The U.S. Government is actively involved in regulatory policy affecting
the motor-vehicle industry. The three primary categories of regulation cover
emissions, fuel economy, and safety. The Environmental. Protection Agency .
(EPA) and the U.S. Department of Energy administer emission and fuel economy
standards (which have been set by Congress), -and the National Highway Traffic
Safety Administration (NHTSA) of the U.S. Department of Transportatlon has
responsibility for motor-vehicle safety. ;

The Motor Vehicle Pollution Control Act of. 1965 gave the EPA authorLty to
regulate automotive emissions beginning with model year 1968 Or151nally,
only carbon monoxide and hydrocarbons were controlled. Howeveér, in-1973

1/ USITC staff interview with officials of .the U.S. Department of Labor, Trade
AdJustment A551stance Program, Washlngton, DC, 1987.
2/ Ibid. :



Table 6-4

Trade adjustment assistance for automotive parts workers, by SIC codes, 1982-86

Partial
Number of Certifications certifications Denials . Terminations Withdrawals
'SIC codes Products 1/ petitions  Number Workers Number: .  Workers ' Number Workers Number - Workers Number Workers
K L0 1D S Tires and inner tubes. .. 141 - 54 27,427 8 5,922 79 19,198 - - - -
3069.............. Fabricated rubber 89 25 3,040 - . - 59 3,716 4 125 1 12
products, not else- ‘ . '
where' classified. -
3865.............. Automotive stampings....: 224 24 10,658 -4 - 891 186 . 16,493 10 355 - -
3592............., Carburetors, pistons, "’ 52 10 1,606 - - 40 4,174 2 11 - -
rings, and valves. ’ .
3647... ... Vehicular lighting 112 21 © 10,788 2 618 83 . 6,828 6 1,146 - -
equipmant. . ’
3691.............. Storage batteries....... ) 20 3 269 - - 17 . 1,720 - - - -
3694. .. ...l Electrical equipment 92 3% 7,960 - - ‘57 9,512 - - -
for internal- . :
combustion engines. . . .
3714, .. ... + . Motor-vehicle parts and 831 183 318,376 8 1,897 - 580 125,595 59 2,151 1 2,901
accessories. . . . .
Total......... 1,561 355 380,124 22 9,328 1,101 . 187,236 81 3,708 2 2,913 .

1/ These groupings may include some nonautomotive products.

Note: Data may underestimate number of workers.

Source: U.S. Department of Labor, Trade‘hdjustment Assistance Program.

2C~9



" Table 6-5 o

Trade adJustment ass1stance for motor veh1c1e and automotlve parts
manufacturers, 1982 86, and January—June 1987 :

Number of DlSpOSItion

Locations of firms

Year cases Certified Withdrawn Products
1982...... 4 4 0 " Trailers, truck Michigan, Iowa,
o _— bodies, ignition New York, and
parts, stampings, New Jersey.
L springs, and wheel
R o o : covers. .
1983.......- 5. 2 3 " Stampings, sprlngs, New Jersey, Iowa,
o ‘ . - - carburetors, . California, and
plastic parts, and Illinois.
' , seat covers.
1984...... 6 6 0 Seat and wheel Massachusetts,
3 ' : ) ' covers, trucks, Illinois, New York,
carburetors, and Pennsylvania, and
‘miscellaneous Wisconsin.
e parts. . - -
1985...... 3 3 0 Truck bodies, tires,. Ohio, Virginia,
o : _ and miscellaneous and North Dakota.
a : ‘ parts. : : -
1986...... .2 - 0 2 - Electrical switches 1Indiana and Ohio. -
, and engine parts.. -
" Jan.-June - : g ' o i
1987 1/. 2 1 1 Seat covers and Michigan and
: fasteners. California.
Total. 22 16 ’ 6¢ ‘

1/ Estimated from U S. Department of Commerce data.

Source: U.S. Department of Commerce, Internatlonal Trade Adm1n1strat1on, Office of
Trade Adjustment Ass1stance

restrictions on nitrogen oxide, as well as further reductions in carbon
monoxide and hydrocarbons, were put into effect. These standards were last
amended by the Clean Air Act of 1977. Most recently, public pressure has been
put on Congress and the EPA to tighten tailpipe pollution and to control
gasoline vapors at the filling station. 1/ A Senate bill under consideration
in 1987 would mandate vehicle inspection/maintenance programs in all
geographic areas' that 'are‘unable ‘to attain required levels of air quality.

The EPA opposes this proposal favorlng larger onboard can1sters and lower1ng
the volat111ty of gasol1ne 2/ S

Under the Energy Pollcy and Conservation Act, automotive manufacturers
are subject to m1n1mum average fuel economy standards These regulatlons,
1/ "Env1ronmental " 1987 Ward S Automotlve Yearbook, Wards Commun1cat1ons,
Inc., 1987, p. 22.

2/ "EPA Opposes Senate Proposal to Tlghten Em1551ons Rules," Automot1ve News,
Aug. 3, 1987, p. 16.
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called Corporate Average Fuel Economy (CAFE) standards, calculate fuel economy
averages for domestic and imported automobiles. 1/ - Table 6-6 lists CAFE '
requirements for passenger automobiles and light trucks. The fuel-economy. .
requirement will remain at 26.0 milés per gallon for model year 1987 and
increases to 21.5 miles per gallon for light trucks. o

Tabie 6-6 , : .
.Automobiles and light trucks: CAFE standards, model years 1978-1986

: (In miles per gallon) .
Automobiles S ' - Light trucks

Average of Average of Average of Average of _

Model domestic import . Industry domestic . import Industry
Year standards standards _standard standards standards standard
1978... 18.7 . 27.3 18.0 1/ 17 - -1/
1979... 19.3 ° 26.1 ' 19.0 17.7 20.8 17.2
1980... 22.6 129.6 ~20.0 16.8 24.3 2/
1981... 24.2 31.5 22.0 18.3 27.4 2/
1982... 25.0 31.1 24,0 20.5 27.0 17.5
1983... 24.0 31.9 126.0 - 20.7 27.1 19.0
1984... 24.9 31.5 27.0 20.6 26.6 20.0
1985... 25.6 30.9 27.5 20.6 26.4 19.5 -
1986... 26.5 31.4 26.0 . ~21.5 26.2 20.0

1/ There were no CAFE requ1rements for light trucks prxor to model year 1979. =
2/ Not ava1lab1e 4 : S

Source: Nat1ona1 Highway Traffic Safetj Adminietration.

The maximum fuel economy levels take into account technological
feasibility, economic practlcab;llty. the effect of other motor-vehicle
standards on fuel consumption, and the need of the nation td conserve
energy. 2/ If a manufacturer does not meet the required standards,
substantial penalties must be paid. The fine for noncompliance is based on a
$5 per vehicle penalty for each tenth of a m11e shortfall from the CAFE
standard. 3/

The Natlonal Trafflc and Motor Safety Act of 1966 authorzzes NHTSA to
issue safety standards for new motor vehicles and equlpment All automotive

1/ Under the law, a domestlc manufacturer must have at least 75 percent North-
American content in order to be included in the domestic fleet otherwise that
partlcular automobile is considered an imported model. The 1ntent of this
prov151on was to keep U.S. manufacturers from importing smil¥, fuel-efficient
models in order to meet the CAFE standards, while continuxng to produce only
larger, fuel-efficient models in the United States and Canada .

2/ “Fuel Economy Act,” Automotive News Market Data Book 1976, Craine
Communications, Inc., 1976, p. 70. '

3/ "CAFE Standards,” 1985 Wards Automotive Yearbook, Wards Commun1cat10ns,
Inc., 1985, p. 16. .
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products manufactured or imported for sale in the United States must comply
with these requirements. Safety regulatlons pertain to tires, vehicle -and
manufacturer identification numbers, seat belts, bumpers, and theft
prevention. Motor-vehicle manufacturers are also required to notify
purchasers of any safety-related defects, and to make certain consumer
information is available to the public. 1/

Industry's view of the role of the U.S..Governhent in structural change .

U.S. industry sources claim that it has been a difficult endeavor to get
the U.S. Government to recognize the competitive impediments they face.
Industry trade associations believe the U.S. Government should have a better
understanding of the resﬁructur1ng of the U.S. industry; for example, they
cite the U.S. Government's role in the MOSS talks as a helpful and necessary
intervention. 1In addition, several U.S. producers responding to the
Commission's questionnaire reported that the U.S. Government's intervention in
aiding Chrysler Corp. in the late 1970's permitted many U.S. suppliers to
survive the 1980's

The Automotive Parts and Accessories Association (APAA) believes that the
U.S. Government should ask the Japanese Government to reinstate the principles
of the 1980 nonquota Orderly Harket1ng Agreement (OMA) on auto parts trade.
According to the APAA, the pr1nc1ples of the OMA stated that U.S. exports of
parts to Japan were to increase from $105 million in 1980 to $300 million in
1981 and to follow with significant increases in purchases each year thereafter
(U.S. exports of auto parts to Japan totaled $225 million in 1986). However,
when the Japanese voluntary restraint agreemént (VRA) (see p. 6-9) on auto
exports was inaugurated on April 1, 1981, the APAA claims that Japan
unilaterally reneged on its parts purchasing commitments. 2/

Industry trade assoc1ations alsé want the U.S. ‘Government to address the
U.S.-Canada Automotive Products Trade Agreement (APTA) (see p. 6-7) in the
U.S.-Canada Free Trade Agreement hegotlatlons The APAA claims that duty-free
access for shipments of or151nal equ1pment parts allowed under the APTA has
become a selling point to newer Japanese suppllers to Canada. 3/ The
Automotive Service Industry Association also objects to Canadian use of a
duty-remission program wﬁerein an automotive manufacturer can receive a
remittance of a portion of the duty paid on imports if it buys some components
for Canadian assembly from domestic companies. 4/ Although foreign auto
manufacturers have not yet made extensive use of the duty-remission program,
the APAA believes that it could offer attractive incentives to foreign-owned

1/ U.S. Department of Transportation, National Highway Transportation Safety
Administration, "Information for New Manufacturers of Motor Vehicles and Motor
Vehicle Equipment,"” September 1985, and "Safety,"” 1987 Wards Automotive
Yearbook, Wards Communications, Inc., 1987, p. 23.

2/ Transcript of the hearing, pp. 113-114,- and interview with APAA officials,
Wash1ngton DC, July 28, 1987.

3/ Transcript of the hear1ng, p. 117..

4/ Posthearing brief, Automotive Service Industry Association, pps. 1-2.
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firms that are considering locating in Canada. 1/ According to a professor at
the University of Maryland, "if Canada does not eliminate the duty-remission
program, a U.S. countervailing duty case on Canadian exports of Asian cars
seems probable by the early 1990's." 2/ '

Respondents noted that in many other countries revenue is generated by
either the sales tax or the value-added method. U.S. suppliers said that by
using this method, exports to the United States are not taxed by their country
of origin. Domestic parts makers claimed that because U.S. firms are taxed on
income and foreign firms are taxed on value added, it creates cost
inequalities that result in a competitive advantage for foreign suppliers.

_ Other respondents cited a wide range of U.S. Government policies that put
U.S. parts makers at a competitive disadvantage. Environmental, safety, and
product liability and workers' compensation concerns, as well as changes in
U.S. tax laws that have eliminated the advantages of using U.S. surplus
equipment as equity in joint ventures with foreign companies were all noted as
obstacles to U.S. competitiveness.

During May 27-28, 1987, Senator Dan Quayle (R-IN), Senator Richard Lugar
(R-IN), and the U.S. Department of Commerce (Commerce) sponsored a seminar for
U.S. parts firms on how to sell parts to Japanese automakers. Several
representatives of Japanese auto producers explained to U.S. parts makers what
they expect from their suppliers in the Japanese procurement system. For
example, U.S. suppliers were told that they must reach a level of near zero
_defects in their JIT deliveries. A Mitsubishi Motor Corp.'s purchasing

official said that if a defective part were found in a sample inspection, the
whole delivery would be shipped back to the supplier and a.representative of
the U.S. firm would be asked to go to Japan and discuss the source of the
problem with Mitsubishi's quality control engineers. 1In addition, the
official said that if a defect is attributable to a supplier, then expenses
incurred in correcting the problem are to be borne by the supplier. 3/

In May 1987, Senator Quayle introduced legislation that would require the
Secretary of Commerce to appoint and chair a special advisory committee on
auto parts trade with Japan. The panel, which would‘be.comprised of industry,
labor, and Government leaders, would be charged with monitoring auto parts
sales data, reporting to the Secretary on barriers to Japanése markets, .
counseling him during consultations on auto parts trade issues with the
Japanese Government, and reporting to Congress annually on developments of
Commerce's auto parts sales-promotion program. 4/ '

Representative John LaFalce (D-NY) introduced three auto parts-related
bills in August 1987, and Senator Paul Simon (D-IL) and members of the
congressional auto parts taskforce also are planning to introduce bills in the
final months of 1987. One of LaFalce's bills (H.R. 3212) would require that

1/ Transcript of the hearing, p. 123.

2/ Paul Wonnacott, U.S. and Canadian Auto Policies in a Changing World
Environment, July 1987, p. 28.

3/ "U.S. Partsmakers Learn How to Sell Auto Parts to Japan at 2-Day
Conference," Automotive Parts International, June 5, 1987, p. 6.

4/ "Legislation Introduced to Increase Sales of U.S.-Made Parts to Japanese
Automakers,” Automotive Parts International, June 5, 1987, p. 7.
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vehicles assembled in foreign trade zones (see p. 6-13) which contain less
than 80 percent U.S. content on a value-added basis be charged the duty
normally assigned to auto parts, which is .a higher rate then the duty charged
for autos. Furthermore, autos produced in foreign trade zones by foreign
automakers in the United States that exceed 20 percent foreign content would
be counted against the quota of the home country of the foreign company. In
addition, Representative LaFalce has introduced a bill (H.R. 3211) that would
eliminate TSUS items 806.30 and 807.00 (see p. 6-12) and a bill (H.R. 3210)
that would prevent Commerce from using U.S. taxpayer money to spéonsor trade
conferences promoting programs such as the Mexican maquiladora program.
Finally, Senator Simon is considering a bill to require automakers to disclose
the level of foreign content in all cars, and the congressional auto parts
taskforce may further advocate legislation to eliminate any tariff breaks for
foreign parts assembled in cars that are then sold domestically. 1/

Government policies viewed by the U.S. industny:gs obstacles
to international competitiveness

There are a number of U.S. Government policies and regulations that the
domestic industry perceives as hindering the U.S. automotive industry's
international competitiveness. Foremost are general economic policies
resulting in high interest and dollar exchange rates. Also included are more
specific policies such as U.S. tax laws; environmental, health and safety
regulations; and antitrust laws.

According to industry sources, the U.S. Department of Labor's
Occupational Safety and Health Administration (OSHA) has numerous regulations
that affect producers in the areas of worker safety and health, noise, metal
fumes and dust, and other emissions. Also, the industry must comply with
environmental regulations regarding air and water pollution imposed by the
EPA. U.S. companies are also subject to numerous State regulations, which,
according to industry officials, may exceed Federal standards. A majority of
the U.S. automotive parts firms that responded to the Commission's
questionnaire cited Government safety regulations as adversely affecting the
competitive position of the U.S. industry. U.S. firms view such requirements
as hindering their competitiveness, because many foreign manufacturers do not
have to adhere to these types of regulations or bear their associated costs.

Also indicated as adversely affecting U.S. manufacturers are U.S.
antitrust laws. The uncertainty caused by their interpretation and
application can make collaborative ventures too complicated, time consuming,
and expensive. However, proposals have recently been discussed to remove
unwarranted regulatory obstacles to joint ventures between U.S. manufacturers
in the R&D area.

1/ "Congressional Ire Over Outcome of MOSS Talks to Lead to New Bills,” Inside
U.S. Trade, Aug. 21, 1987, p. 8.






CHAPTER 7. MANUFACTURING TECHNIQUES AND TECHNOLOGY

The productlon of auto parts in the United States is increasingly
dependent upon the development and 1mp1ementat10n of new manufacturing -
techniques and technologies, as domestic producers seek to improve their.
products with respect to price, quality, des1gn, availability, and
serviceability. U.S. producers are ut111z1ng state-of-the-art manufacturing
processes using highly automated machinery and equipment developed .in-house,.
modeled from other manufacturing industries, and developed by outside hardware
and software vendors. New manufacturing processes and techniques are enabling
the U.S. parts industry to 1mprove its international competltlve pos1t1on,
according to industry sources. 1/ g

Machinery used to produce auto.parts are numerous and vary according. to -
the type. .of part being produced and the raw material used. Metals account for
the bulk of raw material used in auto parts production, followed by plastic,
which is steadily growing in usage. Other materials used in automotive parts
production are rubber (used in tires, engine electrical uses, and pedals) and
nylon (used in tires, wiring, seat covers, and exterior uses). The following
sections present a description of the production processes used to manufacture
parts. from these materials, industries developing new machinery, as.well as
innovative technology currently in use. '

Metals

Steel, iron, and alumxnum parts comprxse, by we1ght, about three fourths
of the total components in a typical passenger vehicle (see p. 9-4). 2/: The
production of metallic automotive components is dependent on both the -
machinery used in the production and forming of metals, and machine tools that
stamp, cut, weld, and otherwise perform f1n1sh1ng operations. a8

‘Material forming
Virtually all automotive parts made of metal are formed originally'by:
material forming operations such as casting, forging, and .stamping. ' Except -

for small castings that are ready for use after forming operatlons, most
automotive parts undergo further finishing processes

Casting

'Cesting is a manufacturing process by~which'liquid'metal-is poured or
injected into a mold cavity, allowed to cool and solidify, and then released

1/ U.S. Department of Commerce, 1987 U.S. Industrial Outlook, pp. 36-10.

2/ Al Wrigley, "Substitute Materials Gain More Ground in '86 Models," 1986
Ward's Automotive Yearbook, ad. H.A. Stork. (Detroit: Ward's Communications,
Inc., 1986).
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from the mold for finishing and use. 1/ Casting is a widely used method of
mahufacturing metal products because it affords the producer significantly
larger operations, in terms of product size, constituent materials, surface
texture, complexity of design, and shape than other metal- forming methods
such as metal forging and stamping. Casting remains an important means of

. producing auto parts.requiring precision and intricacy of de51gn (e.g.,

rotors, suspen81on brackets. and engine blocks).

Sand casting, the sxmplest and the most widely used casting process,
accounts for more than 90 percent of all metal poured. Nonsand casting
methods include plaster-mold casting, investment casting, permanent-mold
casting, and die casting. Each of these methods has its particular advantages
and disadvantages with regard to dimensional accuracy,. surface quality,
complex configurations, size and welght 11m1tat10ns, tooling costs, and other
criteria. : : S

Forging:

Parts that experience high levels of stress in end-use, such as axles,
rods, and structural parts, are produced by forging. Machines controlled by a
variety of methods and using either continuous pressure or intermittent
hammering are used to forge these metal parts. Controls can be sophisticated
and computer-guided or can be manually operated through levers and switches.
There has been some development of cold-forging methods, but most auto parts
continue to be forged at high temperatures to facilitate shaping. Generally
the heated piece is inserted into a die or mold, and is worked until it
conforms exactly to.the desired specifications. This method, called
impression die forging, accounts for the bulk of automotive parts
produced through forging. 2/

Stagping

Most automotive stampings are created by placing metal blanks into
performed dies and applying either mechanical or hydraulic pressure. A recent
study indicated that, of all companies classified as belonging to SIC 364
(Metal Forgings and Stampings), over one-third owned hydraulic presses and
over three-fourths owned mechanical presses. 3/ Unlike forging, which can
alter the chemical properties of metal, stamping merely alters the shape of
the raw material without-affecting its structural capabilities. The stamping
of anvautomotive,part,is:usually accomplished in one motion, with the finished
product being immediately ejected. 1In some operations, presses simultaneously
punch or cut the metal blank during the shaping process. The advantage of
producing auto parts with presses is that a wide variety of metals can be
used, a large number of. shapes can be produced, and there are no seams or
joints to weld.

1/ Certain Metal Castings, USITC Publication 1849, June 1986.

2/ USITC staff telephone interview with officials of the Forging Industry
Association, June 1987. '

3/ American Machinist, 1983 Survey, McGraw-Hill, New York, NY.
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Machine tools

The machine tool. industry is strongly linked to production of metal
automobile parts. Expenditures by the motor-vehicle and equipment industries
for new machinery reac¢hed $7.5 billion-in 1981, fell to $2 billion in 1983,
and rose to an estimated $4 billion in'1986.°'1/ Machine tools acéounted for °
" the bulk of these expenditures-as manufacturers worked to modernize productxon
and update technology and des1gn to 1ncrease “their’ compet1t1veness

Machine tools used in- automob11e parts production fall into three maln
categories: (1) material removal (e.g., cutting, shaping, drilling,
grinding); (2) assembly (e.g., we1d1ng, r1vet1ng, soldering; palntxng), and
(3) inspection and testlng i

Haterial'removal :

The largest category of machlne tools in use is represented by materlal
removal apparatus. 2/ Whereas, or151nally all such machinery was guided
manually, during the 1960's and- 1970's; engineers’'developed numerically
controlled tools ‘whose movements are guided:by instruction from either a
punched card or, more recently, by computer tape. In the production of parts
and assemblies for automotive use, numerically controlled machines have become
especially important for the manufacture and machining of engine components
such as pistons, cylinders, and valves. The precise fit of such pieces is.
central to the function and proper operation of the engine over an extended
period of time. Similiar:lévelsiof- .uniformity and precision are necessary for
structural components, such:-as’/'the chassis, axles, and suspension systems.

Assembly

Machine tools used to assemble body parts -for motor vehicles are
generally -owned and operated by the:major ‘automakers. The welding and
soldering of assemblies and components are dlrectly related to-the final shape
of an automobile, ‘bus, or truck ‘and'is thus likely to be controlled by the
original-equipment manufacturer. Exceptions to this are the assembly of
motors and transmissions, both of which require significant amounts of
welding, jointing, and painting. - Significant percéntages of these products
are outsourced in order to manage capaclty and output levels of motor—vehlcle
manufacturers.

oL )

Heating, ventilating, ‘and- alr—conditlonlng equlpment brak1ng systems,
radiators, alternators, and other “under-the-hood ‘components also require the S
use of assembly tools. 'Industrial power handtools such as welders and :
screwdrivers are especially important‘in the more labor-intensive operations.:

-

1/ “Expenditures for New Machinery:-and ‘Equipment' by Major Machine Tool -
Consuming Industries, 1947 to 'Dateé,” The Economic Handbook of the Machine Tool *“*
Industry 1986-87, 1987, 'Nationaliuabhine Tool Builder's’Association’ HcLean,
VA, p. 18. Tt

2/ "Machine Tools in Use," The Economlc Handbook of the Machine Tool Industry,

1986-87, p. 266.
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Inspection and testing

Before any automotive part can be used in motor-vehicle assembly, the
manufacturer must be sufficiently convinced of its performance, durability,
and overall quality. Since the early 1980°'s, automakers have beeh under
increased pressure-to demonstrate the efficiency and reliability of cars,
trucks, and buses. This pressure is a direct result of competition from
well-built, lower priced imports, which have caused U.S. companies to
emphasize quality as well as cost in the market place. This emphasis on
quality has in turn put tremendous pressure on automotive parts makers to
guarantee that their products are durable, function well, or add to a
vehicle's efficiency. Traditional mechanical and electromechanical testing
machines have not proved to meet the new demands of parts consumers, and are
largely being supplemented with and supplanted by computer-aided tools.

As a result, car makers and their parts suppliers have spent hundreds of
millions of dollars in recent years purchasing computers and software that
‘test more and more aspects of different parts and components. Although
sophisticated diagnostic tools are principally geared toward measuring the
quality of automotive electronics, they are also important in the testing of
dimensional tolerances, stress loads, and performance characteristics of metal
components. ' .

Machine tool industry data

Key statistics of the U.S. metalworking machine tool industry declined
significantly during 1982-86. U.S. producers' shipments decreased irregularly
from $5.7 billion in 1982 to an estimated $4.4 billion in 1986, or by 22
percent (table 7-1). Overall, U.S. exports decreased during 1982-86 but
appeared to begin a recovery in 1984. Apparent U.S. consumption followed a
similar trend, decreasing from $6.1 billion . in 1982 to $4.4 billion in 1983,
before generally increasing thereafter to $6.1 billion in 1986. U.S imports
of machine tools decreased from $1.5 billion in 1982 to $1.1 billion in 1983
before rebounding in 1984 and increasing thereafter to $2.5 billion in 1986.
As a share of consumption, imports increased every year during the period from
24.3 percent in 1982 to 41.1 percent in 1986.

About 600 major firms produced machine tools in 1982, Although there are
no official statistics indicating the number of firms operating in 1987,
industry sources state that because of mergers and acquisitions, there has
been a reduction in the number operating. Employment in the industry in 1982
was already low compared to historic levels, at about 85,000, and fell even
further to about 69,000 in 1983. As the industry began to show small signs of
improvement, employment rose to about 72,000 in 1986. The average hourly
earnings for production workers in the machine tool industry rose from about
$9.83 in 1982 to about $10.80 in 1986, or by 10 percent. 1/

Production and demand. in this industry are cyclical in nature. This has
caused labor problems, as training periods for skilled workers tend to take
longer than the duration of an upswing in demand. Younger production
employees, generally the first to be laid off in slack times, have migrated

¢

1/ U.S. Department of Labor, Bureau of Labor Statistics, Employment and
Earnings, 1982-86.




Table 7-1.
Metal cuttxng and formlng mach1ne tools: ‘U, 'S. producers' sh1pments, exports

of domestic merchand1se,'1mports for consumptlon, and apparent consumptxon,
1982-86

X S : , : : Ratio of:
o S Producers' S Apparent - ' imports:to
Year M shxpments ~__Exports . Imports ' _consumption __ consumption
’ T H1lllon dollars——-;—;a—JJ;‘ “'Percent
1982....... o 5,689 1,026 1,500 6,163 24.3
1983...... . 4,023 697 1,093 4,419 . 24.7
1984....... . 4,521 . 44 1,663 5,440 “=v 30.6
1985. .. nvenn 4,920 . 778 2,117 1/ 6,259 33.8
1986..3...25;' 1/, 4,826 f'._ '830° 2,510 6,106 1411
l/ Estlmated by the staff of the U.s. Internat1onal Trade- Comm1s510n RF

Source: Complled from off1c1al statistics of the U S. Department of Commerce,
except as noted.

away from th1s 1ndustry ' As technologlcal advances’ change the manufacturxng
process, fewer sk1lled operators perform1ng trad1t10nal Jobs will be needed in
the future.

In Harch 1983 the Natxonal Hach1ne Tool Bullders Assocxatlon petitioned
the Secretary of the U.s. Department ‘of Commerce to impose quotas on 1mports
of mach1ne tools under sectxon 232 'of the Trade Expansion Act ‘of 1962. ‘The .
President instead sought Voluntary Restraxnt Agreements (VRA's) in-May ‘of 1986
with four supply1ng ‘countries (Japan, West Germany, Talwan, and watzerland)
The types of machlnes restrxcted under these agreements 1nclude machlnxng
centers, lathes, milling machlnes, and punching and" 'shéering machines. 1/

PlaStics

A small but grow1ng element of the automotxve 1ndustry 1s the use of
plastics, now accountlng for about 7 percent of the average passenger vehicle,
by wezght (see P. 9-10) 2/ Plastlcs have trad1t10nally been used in the
manufacture of parts, commonly in extruded plastlc wire® caS1ngs and in the-
passenger compartment where they replaced wood, textxle -and metals in-
dashboards, seats, and steer1ng wheels. "The use of plastlcs in the engine has
become more pervasive in recent years in tubes, hoses, tanks, and other parts,
especially as requirements for efficiency and emission controls have become
more stringent. ' These new developments have arisen as a ‘result of the
dxscovery of composite plastlcs, which are similar to alloy metals in their
ab111ty to perform functions not pOSS1ble w1th S1mp1e materials: Plastic
'comp051tes have been’ 1ntroduced in body panels, eng1ne components,land

D T

1/ U.S: Industrial Outlook, 1987. ; T
2/ Al Wrigley, "Substitute Materials Gain More Ground in ‘86" Hodels," 1986cg
Ward's Automotive Yearbook, ad. H.A. Stork (Detr01t Ward's Communications,
 Inc.y 1986) B S R R
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structural assemblies in récent years, with some plastics 1ndustry officials
predicting the use of the plastic structural components by 1490, -and perhaps
latér an all plast1c supetstructure

Accordlng to one industry source, motor-vehicle and equipment )

~ manufacturers currently account for about 230 of 14,800.U.S: plastlcs
processing plants.. 1/, The two firms with the largest output of all plastxcs
manufacturing in the United States are General Motors, w1th 11 plants, and
Ford Motor Co., with two plants

Production processes

The principal manufacturing processes for plastics include injection.
molding, pressing or rolling, casting, and extrusion. Developments in
injection molding -have arlsen w1th the new composites used as alternatxves to
steel and aluminum: : : -

Injection moldlqg

By far the largest consumptlon of plastxcs for production of
motor-vehicle parts is for use with injection molding machinery. These
.machines take plastic material from a hopper; pass it through a heating
mechanism until it becomes molten, and then force the liquid into a mold
cavity with a plunger or ram. After the plastic has cooled (generally less
‘than one-half a minute) the mold. is opened and the formed part is removed.
The automotive industry processed between 900 million and 1 billion pounds of
plastic with injection-molding machinery in both 1985 and 1986. Parts. -
produced in this manner are principally nonstructural, such as knobs,
switches, caps, gaskets, housing, grllles, and a myriad of other small and -
med1um—s1zed pieces and components. . e . :

The most recent development in auto parts production in the plastics
industry has been in reaction injection molding (RIM). This process takes
advantage of many of the procedures of injection molding but requires the use
of two or more separate plastic substances that react when injected
simultaneously into- the mold. Hardening or curing .is then achieved
chemically,. and products of this process are harder, more stable, and able to
withstand higher stress and heat than other plastics. .These composites are
being rapidly developed as alternatives to steel and aluminum in bumpers and .
fenders, while use in structural parts is still largely experimental.

Pressed or rolleg plastics:

Pressed or rolled plastics are another,important source of motor-vehicle
parts. In this process the unworked plastic 'is chemically or mechanically
treated until it achieves a slightly fluid state and is then forced through
calenders (rollers) into uniform sheets of material. Then, several sheets of
different materials are run through the calenders again. to create a layered or
coated sheet, from which patterns can be cut and pressed or sewn into various.

1/ The Raueh Guide to the U.S. Plastics Industry, Rauch Associates Ine., 1986.
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components. Covers. for all padded 1nter10r surfaces and fabrlcs for exterior
use on roofs are produced 1n this manner.” Automakers processed about 100

million pounds of pressed or rolled plastxcs ‘in 1985. 1/

) Casting

For plast1c components destlned for use in engines and other uses
involving high stress or heat, the castlng method is used. Similar to the
casting of metal, the casting of plastic parts takes place with the aid of
machines that 1nsert material into performed’ molds until it cures into a
solid, either through coollng or heatlng and pressing. Typ1ca1 plastlc ltems
produced through castlng are rods, tubes, and small gears.

Extrusion

Another significant process in produc1ng plastic auto parts is the
extrusion method. This method, like injection mold1ng, requires that unworked
plastic be heated toc a fluid state at which point it is forced through an
opening. In the extrusion process, it is the shape of the orifice (die) from
which the material flows that creates the desired form of the final product,
which is cooled 1mmedxate1y and stretched onto a conveyor belt. Almost all
plastic-encased wire used’ in, motor veh1c1es is coated in this manner. .Other .
important products of th1s method are tr1m ‘and moldlng for doors. windows, and
other frames. General Motors’ is ‘the largest plastlc extruder in the United
States, where automotive use of such materlals was estlmated at around 100
m11110n pounds 1n 1985 2/ nT

<

Plastics machinery industry data

The U.S. plastxcs processing machlnery 1ndustry exper1enced growth during
1982-86. U.S. producers' shlpments increased by 61 percent, from $870 million
in 1982 to $1.4 billion in 1986 (table 7- 2) . U.S. exports of such machines
experienced fluctuations within a narrow range durlng 1982-86, amounting ‘to
$299.0 million in 1982 and $304.2 million in 1986. ' U.S. imports of plastics
and rubber working machines increased steadily from $179.1 m11110n in 1982 to
$574.9 million in 1986, and increased as a share of apparent u.s. consumptlon
from 23.9 percent’ to 34 4 percent dur1ng the perlod

The types of processing equipment manufactured by firms in this industry
range widely; thus it is difficult to determine a particular cause for swings
in demand. The demand for machinery used to produce plastic consumer-related
goods such as plastic packaging, household furniture, and plastics for
motor-vehicle use is closely related to the economy overall, and especially to
consumer income and spending. . Demand for machines used in the’ product1on of
industrial plastic goods follows “a different cyclé, and is more’ dependent upon
interest rates, economic forecasts, and the substltutlon of plastxcs for
metals in manufactur1ng . .

1/ The Rauch Guide.
2/ Ibid., p. 209.
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Table 7-2
Machines used for molding or otherw1se formzng rubber or plastlcs arthles and

parts thereof: U.S. producers' shipments, exports of domestic merchandlse,
imports for consumption, and apparent consumption, 1982-86

Ratio of
Producers' Apparent imports to
Year ._shipments 1/ Exports Imports consumption consumption
, ————~—4—?——~—H1111on d0118r8-——————m=—mmm e Percent
1982..... viese.... 870.0 '-_299.0 179.1 750.1 23.9 .
1983............. 1,000.8 = 206.3 . 189.1 _ 983.6 . 19.2
1984........ eov.. 1,243.6 249.7 338.1 . 1,332.0 . 25.4
1985............. 1,292.6 269.3 420.0 1,443.3 29.1
1986...... eevees. 1,400.0 304.2 574.9 1,670.7 34.4

1/ Estimated by the staff of the U.S. International Trade Commission.

Source: Compxled from off1c181 statlstxcs of the U.s. Department of Commerce,
except as noted . .

Although statistics relating to the number of companies, producing rubber
and plastlcs—worklng machines are not available for 1986, the number of such
firms in 1984 was approx1mate1y 150. About 80 percent of those firms in 1984,
were exc1u51vely engaged in the manufactpre of plastics-working machinery, 18
percent were exclusively engaged in the manufacture of rubber-working
machinery, and about 2 percent were producing both types. The industry
producing plastics-working machinery is not highly concentrated with about 30
firms accounting for 65 percent of production.

Establishments in this industry are concentrated in the Northeast
(Massachusetts, Connecticut, New York, Pennsylvanla. and New Jersey) and in
Ohio. The vast maJorlty of rubber-working machinery production is in ohio.
Companies with plants produc1ng rubber- and plastics-working machinery range
from several large, highly d1vers1f1ed companies with annual sales of over $1
billion to small single. plent firms with annual sales around $250 000.

In 1986, the three largest categorxes of plastics—workxng machinery
produced in the United States were injection-molding machines, at 58 percent
of the total, single screw machlnes, with 15 percent, and blow-molding
machines at 14 percent..

) . - Robotics Industry

One of the most important advances in auto-parts manufacturing. in the .
last 10 years has been in the field of robotics. 1Initially. conceived as an
answer to labor problems, many automotive planners in the early 1980's sought
to install robots extensively in plants for a wide variety of functionms.
Experience quickly showed that robots were far too limited in their abilities,
and far too expensive to purchase and install, to be used indisériminately on
production lines. Nevertheless, U.S. auto producers have become the single
largest customer of the robot manufacturers, having installed roughly 10,000
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robots by 1986. 1/ In fact, the largest producer of robots for automotive
: appllcatxon is GHF ‘which was’ formed by a joint venture between General Motors

and Fanuc, a Japanese robot manufacturer

LI

Operations"e

A study of . the robot1cs 1ndustry publ1shed by the Commission in 1983
11sted the follow1ng categorxes or robots, cla551f1ed by end use: 2/

Spot welders.--Spot welders are re51stance devices capable of joining
metal articles through the use of a low-voltage high-current power
source. :

Arc welders.-—Arc uelders are devices capable of joining articles of
metal through the use of an electrode in the presence of an inert gas.

'Coaters.—«Coaters are §praying devices that apply paint, lacquer. or
other llqu1ds to articles requiring surface treatment

Assemblers.-—Assemblers are devices utlllzed to fit or joint together
manufactured articles to make a subassembly or completed product.
These operations are usually accomplished through the use of screws and

nuts, rivets, p1ns, or similar fasteners

‘Material handlers. -—Haterxal handlers are devices used to move and store
materlals and parts durlng varlous stages of productlon

Hetalworking apparatus ——Hetalworking apparatus are metal -removing
' devices, such as lathes, mllls boring mach1nes, punch presses, and
drill presses.

Loaders/unloaders.--Loaders/unloaders are devices used to supply and
remove parts or material from other machines (metalworking machines,
molding apparatus, and so forth) which perform the manufactur1ng
operatxon. . :

hother ;—"Other" includes devices fitting the definition for robots, but
not descrlbed above. Such devices may be combinations of robots listed
above or other types of robots for measurlng, inspection, and testing.

It is estimated that U.S. automotive companies spent about $200 million a
year in 1985 and 1986 -on robots. 3/ In their current stage of development,
robots have proved to be most. valuable in spot welding of automotive parts.
The. un1que abillty of a robot to endlessly perform a precise and repetitious
operation requlrxng relatlvely little dexterity has lent itself well to the
welding of auto ‘body parts in these operatlons it is not so much the

1/ Lor1 Vallgra, "Users Closely Def1n1ng Robot Use,™ Hanufactur1ng Week, Apr.
20, 1987 p. 22. . ,
2/ Investxgatxon No. 332 155 USITC publlcat1on 1475, December 1983.

3/ Val1gra, op. c1t P 26
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manipulation of the parts, but rather the movement of the; spot welder around
the part to the proper location for welding that allows a tobot to be used
In other operations, such as machining, it is necessary to add "machine f
vision,"” which allows the robot to "see"” the part and detect the progress of
the job. For that reason, the installation of a robot in an auto part
assembly operation can be costly. According to research dofié at the
University of Michigan, the price of the robot itself often accounts for only
one-half of the eventual outlay necessary for 1nstallat10n, con51der1ng such
factors as programming, tooling, and assembly liné reorganization (table 7-3).

Table 7-3 .
Robotic's portion of total system cost 1985, 1990, and 1995

(In pereent)

System S | 1985 1990 1/ 1995 1/

Machine tending............ vevel... 50 -7 a0 - 40
Material transfer.................. 50 =~ . -~ 50 50
Spot welding.......... e s el 50 C . 40 - 41
Arc welding............. eeieei e 50T . 500 AR 1. 3
Spray painting and coating..... ... 60 T e0 60
Processing............ e 40 - o t3s T T T 40
Electronics assembly ............... 30 33 ' L 34
Other assembly............ e ... 35 - 30 v T 30
Inspection..... e e ceise.. 45 T T T a0 <38

Other.......... Cepeeans e e e 50 -3 30

1/ Estimated by the staff of the’University'of'Hiehigén.'

Source:  University of Michigan.

Robots used for assembly are the most prevalent in overall manufacturing,
but are not as important in the production of motor-vehicle parts.  Some
products that do lend themselves to robotics assembly are engine components
and electronics. Otherwise, robots are important in testing and inspecting
auto parts, especlally for mechan1cal apparatus and in the transfer and
handling of parts between manufacturlng operations.' ’

Robotics industriﬁdata

The state of the U.S. robotics industry is difflcult to ‘@scertain because
of the lack of complete statistical series in many areas and ‘because different
sources define robotics in different ways, so that comparabillty between :
sources is tenuous. U.S. Department of Commerce data for U.S. 1mports of °
robots was first available in 1983, and official statistics on U.S. output
were not available until 1984. Such sources. showed an increase in imports,
principally from Japan, from $15 million in 1983 to $171 million in 1986, and
an increase in producers' shipments from $143 million .in 1984 to $317.7
million in 1985. Manufacturers of robots have not made significant profits in
recent years, and several companies have gone out of business. The number of
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robots installed in factories around the country has increased over 200
percent from about 6,000 units in 1982 to 20,000 units in 1986. New orders .
for robots fell in.1985, however, and it is estlmated that 1986 . unit sthments‘;
were down about 15 percent. "This has driven some U.S. producers to move part.
or all of thexr operatlons outside the Unxted States to low-wage countrles.

"One largely unant1c1pated area of growth for robotics producers has been
in customizing and adapting the1r mach1nes to customers' existing
manufacturing lines. Industry sources estimate that purchasers of robots

spent between $300 million and $400° m1111on in 1985 on programming, customxaed -

machinery (e.g., carts and conveyor belts), and other items d1rectly related -
to the 1ntegrat10n of robotics in manufacturlng These services, however, are
generally prov1ded in full by’ only the largest robotics producers. Many of
the largest customers also have 1n—house staff to gu1de the purchase and
1nstallat1on of robots.

Whereas the overall market for robot1cs is prOJected to grow by about 20

percent’ annually over the next five years, foreign manufacturers appear poised,'

to capture an increasing’ share’ of domestic sales.

) Computers

The ab1l1ty of manufacturers to design. engxneer, and produce motor- ©
vehicle parts is 1ncrea51ngly dependent upon the use of computers. In recent
years, developments in this area have centered on the use of computer-aided-
design and computer—a1ded—manufactur1ng (CAD/CAM) systems (see p. 7-20).
CAD/CAM systems are especially useful in drafting auto parts designs and-
implementing them with greater control. The design and accuracy of production
requirements are achieved w1th greater prec1s1on through the use of computer
graphics, modeling, ‘and s1mulatxon techniques. The cost of the hardware for a
typical CAD/CAM system has decreased from about $400,000 in 1980 to around '
$250,000 in 1987. 1/

Computers have become essential in coordinating flexible manufacturing
systems, statistical quality control, inventory management, and a variety of
other production related tasks as well as nonproduction related tasks like
personnel management, financial analyses, and marketing research. As’
computers incredse in power and'memory and’ decrease in cost and size,
computerized planning and control capab1l1t1es in the manufacture of auto '
" parts are becomlng available to more and more firms. = '

The major,manufacturers of automobiles, buses, and trucks have spent
billions of dollars in the last 10 years on data processing machines from the:
most sophisticated, such as the one purchased by Ford Motor Co. in 1985, whxch
cost $8 million and is capable of more than 100 million calculations pér
second, to the thousands of smaller, s1mpler m1croprocessors costing only a
few thousand dollars 2/ '

1/ U.S. Industrial Outlook, 1986, p. 21-6.

2/ Ward's Automotive Yearbook, 1986, p. 25.
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Manufacturing Systems

In the manufacture of motor-vehicle parts, as well as in overall

: manufacturlng, there have been important developments -in recent years that
deal more with the way materials are moved, stored, and manipulated than with
the actual operations performed. Manufacturers have sought new means of
reducing costs, improving quality, and increasing efficiency of production
through greater use of computers and advanced manufacturing processes. -
Primarily, this has meant the creation of work "cells," where groups of
interconnected or coordinated machine tools have been arranged to perform a
particular operation or series of operations. These cells are often managed
through computer-integrated-manufacturing (CIM) systems that assist in the
flow of materials and ensure that machines have the proper equipment to
perform the required operation (see p. 7-18). This central control, when
connected to the entire manufacturing cycle, allows for better use of
machines, materials, and labor. Known as a f1ex1b1e—manufacturing—system
(FMS), this system has been considered the key to automation in .
manufacturlng In some FMS configurations, automatic guided vehicles (AGV's)
are employed to retrieve materlals from storage and transfer them between
machines. 1/

The use of FMS in the manufacture of automotive parts is currently
restricted to operations where human handling of materials is made difficult
because of size and welght especially when steel sheets are the materials.
}Increased automatlon of thls ‘type, .though attractlve to planners, in1tially
equipment. The smaller independent manufacturers of automotive parts have not
had sufficient cap1tal resources in recent years to invest in:FMS: 'On.the
other hand, major automakers have included FMS in .their "reindustrialization”
"programs that started 1n earnest in late 1984 and are 'still in progress.
General Motors has been a leader in promoting these advancements, having
* invested heavily in automation at plants such as its Saginaw Division axle -
facility, which is designed to operate at times without human supervision.

Competltlve Factors Affecting Industries Produclng Hach1nery
for Auto Parts Production A

The most s{gnificant.industries producing machinery for. auto parts
production are the metal-working machine tool industry, the plastic- and
rubber-working machinery industry, and the robotics: industry. All three
industries in the United States face significant competition in the U.S.
market from foreign producers, principally from Japan and West Germany.

. In general the compet1t1ve factors that influence the sale of these
types of machines are technology. performance, availability, traditional
supplier relationships, price, and servicing. U.S. producers have advantages
in many of these areas, especially in technology, availability, and
traditional supplier relationships. West German producers are noted for
machines of high-performance technology, and Japanese-made machines are also
known for performance, technology, as well as availability.

1/ Al Wrigley, "U.S. Manufacturers Reap Dividends of Hanufactur1ng
Technology,“ Ward's Automotive Yearbook, 1985.
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A Since U S producers have many competitive advantages, 1ndustry sources
" have 1nd1cated that the most 1mportant factor’ that has’ allowed foreign L
‘producers. to 1ncrease their U. S. market ‘share’ has been. price. Reportedly, )
‘much of the price advantage of foreign producers was’ achieved due to the high
~ level of the dollar that existed for several years. With _the récent decline’
‘in the value of the dollar in relation to many forelgn currencies, industry
”ﬂsources expect that U. S producers w1ll regain ‘some of the market share that
-'was lost

7réénndlogy“ahd-hénagéneht

. The automotive industry 1s 1n the process of undertaking major programs
‘to improve the quality and reliability of its products, and to increase its
-production flexibility and efficiency.’ Automation and 1ntegrat10n are .

" considered. the keys to reducing labor. and. material costs, 1mprov1ng quality, .
. speeding’ product introductions, and improving ‘customer service.. .Automobile '
manufacturers are now requiring from many. of their suppliers new systems such .
‘as computer»aided desxgn (CAD). statistical process ‘control , (SPC), ‘and.
just-in-time (JIT) inventory. Such’ operations require extensive- communlcation
awithin company operations and between companies : '

‘ . U.S. parts firms are increasingly 1mplementing techniques developed by X
Japanese firms that are aimed at simplifying the. 'design and production process
- by using an 1ntegrated organizational structure At the ‘same time, many U.s.
firms 'are also working to incorporate CIH, which electronically integrates j,,
Jmarketing. design,’ manufacturing. orderlng, and 1nventory systems Although

means to electronically share information on both an 1nter— and 1ntra—company
basis : : :

. standardization of automated systems (to allow communication bOth»Wlthln

-and between companies) is the first| .major obstacle being faced by the ! S
:1ndustry Industry sources 1nd1cate that cooperation between manufacturers in
‘their attempts to. standardize automation is the key for success of the industry

as a whole

Japanese Hethods and the U S Automotive Industry
Focus on Quality .

’ In interviews, automobile 1ndustry parts and materials buyers stated that
pPrice 1s the main criteria for a purchase 11/ At the(same time, they stated
against foreign engineered automobiles 'In an Arthur Andersen and Co survey
~on the automotive industry, improved quality was named’ as a major ‘action’ the '
_industry - could take to 1ncrease world competitiveness.- 2/ “In thxs context,:
quality goes beyond product characteristics, it includes 1mprovements ‘in W
production efficiency and the lowering of . costs Quality has ‘been defined as .

1/ USITC staff 1nterv1ew with U.S. automobile manufacturers
2/ Arthur Andersen & Co. ’ Cars and Competition Hanagement Challenges. July
f1987, p 24 . . S . o
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any cost of manufacture or service that would.not have been incurred had the
product been built and supplied exactly right the first time. 1/ Hany ‘see
this emphaSLS as sxmply getting back. to already known fundamentals..

addition, U.S. business leaders are studying the success of. Japanese ‘
manufacturing methods as a model for their own organizations :

u.s. occupation forces introduced statistical quality techniques 1n Japan
following World War II. Their motivation was not only to assist the Japanese...
rebuilding effort, -but to improve on the poor, unreliable quality of Japanese
equipment. 2/ In the 1950's, two Americans, W. Edward Deming and J.M. Juran,
ploneered the direction of modecn Japanese quality and process control
techniques in sewminars and speeches to Japanese business leaders. Japanese
management embraced these methods and perfected them for use in their. own
organizational structures. The goal of Japanese automobile: manufacturing ‘
became quality, with the ultimate objective of zero defects 3/

In the 1950's u.s. automobile manufacturers reportedly used many of
these same quality control techniques At preserit, with increasing -
competitive pressures, GM, Ford, and Chrysler now recognize quality not just
as a product eharacteristic but as an organizational framework . :

Sta atistical process‘control : R L Ca R

As an. initial step to- 1mprove quality. U s automakers are exerting
pressure on parts manufacturers to use the factory floor quality technique
called SPC. SPC is a continuous quality measure used to monitor the
production process and detect any significant nonconformance from -
predetermined ptoduct standards and specifications, ; S

- For example, a machine operator may periodically sample a part measure
its weight or diameter and graphically plot obtained values. If the part is
found to deviate from a set range of tolerances, the appropriate machine or
procedure is. then adjusted to bring the part into tolerance. This .
preventative function is 1n contrast to traditional U.S.. inspection methods to.
1dentify defective parts. One report suggests that a-typical U.S. factory -
spends 20 to 25 percent of its operating budget to find and fix mxstakes,
which SPC is meant to prevent 4/

The Taguchi method-

Whereas SPC can ensure a part meets specifications. it does not: address
the quality of the part (or manufacturing process) in terms of design or .
function. The ultimate goal of quality improvement. is to manufacture: a part
with an inherent quality that is not susceptible to the manufacturing process
fluctuations that nece581tate SPC . ‘ R e

1/ J. Campanella and F.J. Corcoran, "Principles of Quality gosts, Quality:.
Progress, April 1983, p.. 17. L
2/.Kaoru Ishikawa, translated by David J. Lin, what is Total ggalitz Control,
Prentice-Hall, ‘Inc., 1985, p. 15. : Tt

3/ The concept of "Zero defects" was’ also originated in the United states in
the early 1960's

4/ Otis Port, "How to. Hake 1t Right the First time," Business Week, June 8,
1987, p. 132.
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The Taguchi method, originated by Genichi Taguchi of Japan, simplifies
widely used "design of experiments" techniques by allowing engineers to find .
those few variables most susceptible to unwanted product or process variation,
out of the p0551ble hundreds or even thousands of variables that might ‘
otherwise require testing. With crucial variables identified, engineers can
then run fewer experiments, refine areas found to be most susceptible to
variation, and more assuredly change or add variables in formulating part
design. The Taguchi method, used by many large Japanese parts firms, has not
yet been widely accepted w1th1n the U.S. parts industry; however, the American
Supplier Institute, a creation of the Ford Motor Co., now offers seminars on-
the Taguchi techniques. 1/ '

Quality functional deployment -

For Japanese firms, the concept of quality extends to product
conception.  One respondent to the Commission's questionnaire indicated that
"up-front planning is where the Japanese beat us.” Quality functional ]
deployment (QFD) addresses this need by using market research to serve as a
blueprint for product development

Using QFD, data on purchaser preferences dictates part specifications.
This information is then translated into tabular form, matched against how the
company can best achieve these specifications constrained by technical ' "
considerations. Clearly presented in this way, QFD can be especially useful
in "systems as complex as automobile design because it allows a large
organization to react quickly ‘and with a single purpose in developing products
that meet the ever changing needs of the market."” 2/ This contrasts with '
traditional purchaser surveys in the Un;ted States which measure satisfaction
after production. Customer ‘'satisfaction is considered by the industry as the
top measure of world class quality performance. 3/ The Ford Motor Co. is
encouraging suppliers to use QFD, with Kelsey Hayes and the Budd Co., already
implementing the method. 4/

Just-in-time

Although usually thought of as an 1nventory cost control method,
just-in-time inventory (JIT) is a management philosophy dependent on product
quality. Successful JIT requires delivery of the needed automotive parts, in
the proper quantities, at a specified time. With such precision, the delivery
of defective parts will delay, or could stop, vehicle assembly. For this
reason, many analysts see improved quality as a motivation to use JIT.

Keeping a large inventory is simply a way to cover quality shortfalls in what
the industry calls "just-in-case" stockpiling.

1/ According to Institute brochures, the American Supplier Institute was -
created in 1981 as "a nonprofit organization dedicated to quality management
and the competitive improvement of U.S. industry.”

2/ Lance Early, Automotive Industries, July 1987, p. 21.

3/ Arthur Andersen & Co., Cars and Competition: Management Challenges, p. 7.
4/ John McElroy, "For Whom Are We Building Cars?,” Automotive Industries, June
1987, p. 69.
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To facilitate JIT, Japanese firms emphasize materials handling. The
production procéss is organized so that parts and materials may automatically
move, as needed, to the proper point in the assembly line. 1In general, the
JIT philosophy is to eliminate all activities that do not add value, thereby
simplifying the production process and exposing those areas of waste that may
delay the JIT productlon schedule.

JIT also leads to closer integration between suppliers and automotive
manufacturers, as supplier quality and reliability are vital. Instead of
negotxatxng specific unit contracts, long-term agreements are signed
stipulating quality requirements, delivery schedules, and price.

Although the vehicle manufacturers and certain large parts suppliers are
enthusiastic about JIT, most suppliers are only following the new methods in
an ad hoc way. Automobile manufacturers are receiving an estimated 70 percent
of their high value-added parts just-in-time to the assembly line. However,
industry sources state that an overwhelming percentage of those claiming to
use JIT are merely delivering to the schedules of their customers, and not
actually following a similar production pattern. A survey by the Automotive
Industry Action Group (AIAG) asserts that between 1981 and 1985 "there has
been little real implementation of Just-in-time in the internal manufacturing
operations of automotive suppliers.” 1/ Arthur Andersen & Co.'s Delphi Survey
found that 60 percent of vehicle manufacturers believe that automotive
suppliers viewed JIT as a way of transferr1ng costly 1nventor1es to them. 2/

induétry representatives involved in implementing JIT for their firms
indicate that achieving the Japanese model in practice is not necessarily the
goal of their programs. 3/ They see the contribution of JIT as simply
prov1d1ng a framework for an awareness of waste and the elimination of
unnecessary costs. From this perspective, JIT is more of a specific
management tool, and not an organizational philosophy. :

Japanese focus on flexibility

By accounting for customer preference and controlling quality from
product design through manufacture, a firm strives for "total quality control”
(TQC). According to industry sources, it is the cooperation involved in
focusing the entire organization on a s1ngle known goal, through the use of
techniques such as the Taguchi method and QFD, which is credited with giving
Japanese automobile manufacturers a product development lead time of 2-1/2 to
3 years versus the 5 years it takes U.S. vehicle manufacturers. 4/

~ Industry sources state that Japanese firms maintain a clear vision of
manufacturing objectives. In the 1960's, quality was the primary goal. As
quality became assured, dependability, then cost reduction were emphasized.
Now the goal is on flexibility. 5/ Reducing leadtimes to respond more quickly

1/ AIAG, Five Year Survey of the Automotive Industry.

2/ Arthur Andersen & Co., p. 8.

3/ USITC staff interviews with parts producers.

4/ John McElroy, "For Whom Are We Building Cars,” Automotive Industry, June
1987 p. 69.

5/ USITC staff interview with Professor Robert Hall, University of Indiana
School of Business.
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to changing demands of the market 1s considered v1tal in meetlng global
_compet1t1on " The underly1ng reason for JIT. is to contlnuously 1mprove
response to changes in the marketplace w1th m1n1mum waste. -1/ .

Tactics to e11m1nate 1dle processes, such as sxmplifled tool changeover. -
procedures, now halt production for only minutes, instead of hours For
example, in metal stamping shops replacement dies are kept on speclally
de91gned carts so that the used dies can be pushed out of the press as new
ones are pushed in. 2/ At the same txme Japanese f1rms are willing to make
large strategic capital investments to enhance flex1bility Japanese firms
use robots extensively; moreover, Japanese engineers take full advantage of
the programability of robots to quickly change product. mix in response to
- changes in consumer demand, and- to asccommodate model changes without extensive.
. plant shutdowns and retoollng 3/ 'The Japanese are reportedly the major. users
- of flexible machine tools 1n the world with an estimated 40 . percent of the
world's total 4/ . :

Japanese methods in the U S, auto 1ndustry -

Accord1ng to many automoblle analysts, 1mplement1ng JIT and other
Japanese manufacturxng methods requires profound changes in labor—management
and management-management. relations, -which are not forthcoming in current U.S.
. buginess culture. 5/ Implementing the Japanese style of management means .a
“breakdown in the corporate h1erarchy s0 that all employees are focused toward :
. & common goal . : . ;e R S

A beg1nn1ng engineer in Japan may fxrst serve the company on the factory
floor, then in manufacturlng engineering, and fxnally ‘in product design’’
engineering. . This is in contrast to the emphasis on professional specialists
found in the Un1ted States, Western Europe, and the Soviet Union. A product
.designer :in the United States will probably have little knowledge of. how a
design or subsequent change in that design wxll affect the manufacturlng )

- - process. 6/

Factory workers in Japan are encouraged to make contrxbutlons and adv1se
on process. improvement. 7/ - Employee involvement necessarily increases under
SPC, -QFD, and JIT. 'In 'JIT, workers may be involved in the ordering process by
means of ‘monitoring inventory control cards, -and SPC requires workers to . = .
constantly measure the precision of the: productlon process. Experience w1th
computers, statistical methods, problem solving, and increased 1nterpersonal
communlcatlon skills characterzze workers under Japanese management - methods

1/ W1lllam A Sandras, Jr s "Just 1n Time and Total Quallty Control "
Productivity Centers International, Johnstown, -Co.

.2/ USITC staff interview with executlves of Japanese automotlve manufacturers
in Japan.

3/ Jeffery Ba1rstow, "Automated Automaklng," High Technology, August 1986, p
25. . ‘

4/ "Survey, The Factory of the Future," The Economxst Hay 30 1987. P 12.
.3/ USITC staff interview with parts producers

6/ Ibid.

1/ Ibid.
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Consultants indicate that some U.S. managers are resisting the Japanese
method. of increasing the respons1b111ty of workers..l/ Although U.S. ’
companies can be taught to follow Japanese technlques, it may be impossible,
"at least in the short term, to implement them fully without correspondxng
changes in corporate culture. :

N o U.S. Hanufacturing
Computer imtegrated manufacturihg

The success behind Japanese automobile manufacturing has been called a
“three legged stool.” 2/ Two.of the legs, automation and quality, -are being
v1gorously pursued by U.S. firms through increased spending and additional.

“ training. The third leg, the Japanese assembly line worker, cannot be simply
bought or taught. Although many U.S. firms are applying selected Japanese
techniques, the requisite loosening of organizational structure to allow
widespread human integration in the design and manufacturing processes and a
team concept among workers is largely absent in the U.S. ‘automobile industry.
The Delphi survey found the "biggest obstacles to improving quality in

uU.S. —produced parts are management practxces and employee att1tudes "3/

o Commun1cation between machlnes, or CIM may be a strategy better sulted
to U.S. organizatlons Integrated machines lack the mobility of ‘workers: and
therefore the’ corporate structure and divisions of U.S. firms can be
preserved using CIM. Moreéover, sources indicate that the United States leads
the world by perhaps two years or more in the development of the computer and
telecommun1catlons software necessary for CIM.-4/ . - = .

" The parallel pursu1t of Japanese methods and- CIH will converge 1nto as
manufacturlng ‘solution unique to.the United States, one which may be more
effectlve than following either ‘track alone. For instance, when applylng the
JIT phllosophy of eliminating waste and simplifying the production process, -
sources report that the ab111ty to 1dentify those areas that can most B
,effectxvely be automated is enhanced

There is no formal def1n1t10n of CIH, .as lt may apply to computer
coord1nat10n of a s1ngle task, or more ideally, complete computer integration
between the factory floor, engineering, corporate offices, customers, and
suppliers. The llnkage of these diverse functions is data. Dr. Joseph
Harrlngton, Jr., in his book Computer Integrated. Hanfacturlng, first - .
enunciated CIM by’ sayxng "every atom of the manufacturing process can be
expressed as data. 'In the ultimate analysis, all manufacturxng can be seen as
a-continuum." 5/ CIM integrates already established and future “islands of °
automation"; Japanese methods are usually included as "1slands" to. be tied in
as part of CIM. : . o S -

1/ 1Ibig, £ ¢ L e .
2/ Jeffrey Ba1rstow, "Automated Automaklng," High Technologx August 1986, p.

26. : '

3/ Arthur Andersen:&.Co., Cars and Compet1t1on: Hanagement-Challenges,lp{'ZA.
4/ USITC staff interview with parts producers. - g '

5/ "The Promise of CAD/CAM,"” Industry Week, Mar, 23, 1987, p. 50.
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The high cost of the necessary hardware, software and 1mp1ementat1on of
CIM are forcing companies to 1nst1tute it in a gradual fashion. CIM is -
currently being app11ed in the follow1ng manners:

1) In31de to outs1de. Integrat1on between supp11ers and customers for
the passing of information such as on-line ordering, or reports on
quality ratings of delivered parts.

2) Beginning to end: Development and sharing of data from product -
design, plann1ng, and engineering to manufacture

3) Top to bottom Coordination of data £low from top management to
middle management and between departments, including the flow of
information from the factory floor upward. 1/

As with Japanese methods, much of the focus on CIM involves linking
design, analysis, and manufacturlng engineering functions. The increasing .
power and decreasing costs of computer hardware, combined with advances in
computer software are merglng engineering functions into what General Motors -
calls "simultaneous engineering." 2/

MRP II

Hanufacturlng resource planning (HRP II) is a computer-based planning -
tool some consider a step ahead of Japanese qua11ty control and JIT production
schemes. 3/ It is one management technique, sources say, the Japanese have

much to learn from the United States

Originally ‘conceived in the 1960'5 as Haterlal Requirements Plann1ng, or
MRP, the logic . of the system asks:

(1) What are we going to maket
(2) What does it take . to mmke-it? '
(35'What‘db‘we have?
. (4) What do we have to get? 4/.
As a company builds a data base through MRP II software, calculatlons are
then made on cash in/cash out, equipment needs, labor needs, and when to

change -tooling. 5/ "Simulation can then be used to answer "what if” types of
questions, given already.stored parameters and data.

1/ Jéffreinygmont, "Manufacturers Move Toward Computer Integration,” High
Technology, February 1987, p. 28. ‘ :

2/ "MRP TII: Managing a Manufacturing Company,” Industry Week, Mar. 23, 1987,
p. 44. ‘ ‘ ' ' '

3/ 1Ibid.
4/ Ibid.
5/ Richard J. Schomberger, World Class Manufacturing, 1986, p. 186.
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MRP II is.considered a vital management control tool for CIM. However,
as U.S. fxrms begin to adopt JIT there is some controversy as to the role of
MRP II. JIT is a pull system, ‘where a firm reacts only when there is customer
demand; whereas production is planned in MRP II, or "pushed.” The prevailing
attitude is that the two can be compllmentary MRP II provides a master
schedule and planning mechanism, and JIT is_ the executlon of that plan. 1/

CAD/CAM/CAE

Unlike CIM, CAD, CAM and computer-assisted-engineering, (CAE), are
establ1shed well defined englneerlng tools. Use of CAD/CAM/CAE is generally
considered an 1ntegral f1rst step in’ startlng a CIM system.

CAD replaces the need for manual drafting by creating a graphical
representation of a product from inputted geometric data, which can then be
printed. CAD systems allow easy modification of a drawing, and storage for
later retrieval and manipulatlon ‘In this way, product ‘design does not have
to be’ recreated by d1fferent ‘departments as was previously the case. Therefore,
the englneerlng of the product is coordinated, faster and more prec1se

Beyond the pictorial representation on the computer screen, data defining
product characteristics can be subjected to engineering calculations. For
instance, finite element analysis can be applied to mathematically determine
the stress point in the product's structure, thereby eliminating some later
prototype testing. Such analysis also aids in the selection of appropriate
materials for product composition. Companies using CAD réport design time may
be reduced “up to 50 percent and testlng reduced by one—th1rd 2/

From CAD, a CAM program may be generated in minutes to run numerically
controlled machinery. Whereas CAD use is w1dely used by the U.S. automobile
industry, particularly with the advent of inexpensive microcomputer CAD
software, CAM is still a few years away from widespread use. 3/

CAD is a requirement from U.S. vehicle manufacturers to certain
suppliers. The increasing design responsibility of suppliers adds importance
to the exchange of product data between supplier and customer. CAD meets this
need by encoding necessary data for transfer by either magnetic tape or
telephone lines. However, standards need to be further developed so that
different CAD/CAM systems can communicate with each other. 4/ Other uses of
CAD often cited by questionnaire respondents include plant layout and tool

design.

‘CAE 1nc1udes analytlcal ‘tools such as the Taguchi method and finite’
element analy51s, but is qulckly expanding into the use of simulation and
artificial intelligence. By using CAD/CAM/CAE, U.S. firms are attempting to
design the product correctly from the beginning, by finding the optimal design

1/ Douglas Williams, "JIT vs. MRP: The Push Pullers Call a Truce," Automotive
Industries, July 1986, p. 30. ]
2/ "The Competitive Edge in Brake Development,” Automot1ve Industries,

December 1986, p. 93.
3/ USITC staff interview with the CAD/CAM project Chairman for the Automotxve

Industry Action Group (ATAG).
4/ Ibid.
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to improve the inherent quality of the product. CAE speeds up the engineering
process, and eliminates much of.the time-consuming and. expensive trial-and-..
error steps of prototype building and design, possibly reducing development
costs and testing-time by .a factor of 10. 1/ .However, savings are often
reduced as many companies insist on using traditional testing methods to -

. verify the validity of CAE results.

Simulation

Whereas finite element analysis largely applies to testing an indiVidual
part ‘the'. increasing emphasis on building modular ‘systems has focused -

"attention on computer system modeling. Equations of ‘motion, which previously

required weeks of skilled analysis, can now be quickly generated and solved by

- computer software..  Similation of the system under various conditions and

using different product variables - ‘allows the testing of more design _
possibilities, and eliminates several iterations of prototype design and
testing.” By animating the’ results of the simulation, engineers -can actually
watch the behaVior of ‘a system model uSing computer graphics .
Computer Simulation is’ also becoming a popular method to organize the
increasing complexity on the factory floor, and ‘to simulate production- runs
under varying speeds and product mix, thus optimizing the production .
process. 2/ This is becoming particularly important with the:.complexity of
CIM. - ‘Again, animation can be used to watch the factory in action.. -Personal
computers and relatively: inexpensive software are maklng simulation .a ‘reality
for many firms : . : . : , A

Artificial intellig;nce

SOme Vview - artificial intelligence (AI) as perhaps the "most important
ingredient for the realization of true CIM.”™ 3/. A branch of. AIL,: expert
‘systems, is. computer software that uses" reasoning techniques and knowledge
gained from human experts to solve problems T : SR

Expert systems programs are based on "if- then" rules that logically
progress through an application to obtain a solution. The information
collected ‘in an expert system can. be continually broadened .and updated as the
knowledge -of employees and ex-employees becomes a corporate asset. The uses

“ .of AI are just being explored but already .include: ' financial advisement, part

design, process control, and robot maintenance. Expert system programs can be
developed inexpensively and by nonprogrammers using "expert system shells."
This user friendly off-the-shelf software allows the simple development of
custom expert systems. Ford Motor Co. is considered to be the automotive
industry leader in- expert systems. -4/ s e

1/ Dave Zola, "Computer aided engineering said to cut product development e
time, cost 90 percent," Automotive News, June 23, 1986, p. 30. . SR
"2/ William G. Wild, Jr., and Otis Port, "This Video Game .is SaVing i
Manufacturers Hillions," Business Week, Aug. 17, 1987. p. 82.

3/ George H. Schaffer, American Machining and’ Automated Hanufacturing, August
1986, p. 84. .
4/ Dwight B. Davis, "Artificial Intelligence Goes to w°rk K High Technology
April 1987 P 84 : -




- 7-22

Fac111tat1ng CIH w1th manufacturlng automatxon protocol j, 2

Passing data between 1slands of automation to create a’ CIM env1ronment is
hampered by a lack of communlcatlon standards. To facilitate commun1cat1on,
firms now go to the expense of either wiring hardware interfaces from mach1ne
to machine (which in the automobile industry is particularly difficult because
éach new model has a different wiring configuration), writing custom software,
manually reentering data from machine to machine or, if practlcable,_51ngle
sourcing to ensure equ1pment compat1b111ty 1/ : -

Each of these solutions can be inefficient and costly: Using these
methods, the cost .of integrating automation accounts for’ about one—half of
-total automation budgets 2/ ‘With a multitude of vendors ‘competing ‘in the
growing automation industry, and each possess1ng proprletary communlcatxons‘
standards, a market solution appears unlikely in the near future )

‘The automoblle 1ndustry is taklng the lead in addressing thxs u.s.
1ndustryw1de deficiency. GM initiated and is coordinating a factory floor, .
multivendor communications standard called MAP. 3/ When implemented, MAP Wwill
connect all prograrmable devices, robots, and computers via a common network.
To achieve MAP, GM has lobbied for widespread cooperation ‘among users’ and
vendors. Currently 890 U.S. automotive and nonautomotive related companles
and organizations are involved with MAP user groups, including Ford, Chrysler,
American Motors Corp., Nissan Motor Hanufacturing, Mitsubishi Internatlonal
Corp., and many of the larger U.S. auto parts supplxers As a nonproprletary
system, there are no restrictions on who may use MAP. GM, however, is lead1ng
the effort and reportedly plans to spend up to $25 billion on MAP through -
1990. 4/

European automakers are well into 1mplementat10n of MAP. 5/ The MAP
users group in Europe has 220 members in 15 countries, with all major European
auto manufacturers, except Porsche, joining. 6/ 1In addition, the European
Community (EC) . is" supporting efforts to develop CIM, or as it is called in_ -
Europe, Advanced Manufacturing Technology (AMT). EC projects include a
proposal to spend $1.3 billion over the next 5 years on AMT, and $900° million
on communications research 7/ .

In Japan, there is some: heSLtance in developing MAP products over concern
for changes in technology. Howéver, Nippondenso Co., an affiliate of Toyota"
Motor Corp., w1ll 1nstall HAP in a $650 million plant to produce fuel- 1n3ect1on

1/ Informatlon prov1ded by the MAP/TOP users group, secretariat Socletx‘of
Manufacturing Englneers ‘ S
2/ Ibid.

3/ Technical and office Protocol or TOP, is a program similar to MAP, but for
use in data processing, engineering and business office- environments TOP was
introduced by Boeing Computer Services and integrated into nAP users groups An-
1985. Work is being undertaken to integrate MAP ‘with TOP.

4/ Jon Swartz, "Suppliers Interested in MAP Must Follow Beat From GH
Drummers," Communications Weekly, May 11, 1987, p. 18. - .
5/ Information provided by the MAP/TOP users group, Secretariat Society‘for
Hanufacturlng Engineers.

6/ "European Automakers Chart, Their Future With HAP " Ward's Automot1ve
International, May 1987, p. 5.

1/ “"Factory of the Future Survey," The Econom1st May 30, 1987, p: 15

c
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units and semiconductor chips. 1/ A - joint venture between Electronic Data
System (EDS), a subsidigty of GM, and Nippon Information Industry Corp.,
recently announced plans to market MAP in Japan. 2/

¥ndustrz 1ntegrat10n -

~ JIT delivery, increased deslgn responsxbil1ty and qdal1ty-control
requirements force suppliers to adapt to a multitude of fast changing
procedures and communication methods. To avoid duplxcat;on of effort in
meeting various requirements from customers and other suppliers and alleviate
.cost burdens on each firm, industrywide cooperation and standardization is
required, and bar coding is one method being used to solve these problems.

The U.S. 1ndustry has made great strides in incorporating bar—codlng
techniques.. Bar coding eliminates excessive paperwork and less precise manual
part log—ln procedures. For example, when using JIT, hlgh ‘value-added parts,
such as engines, can be readily identified for 1n—sequence delivery and
production. Bar code scanning today is considered the most widely used method
of data collection. With PC software to print and scan bar-codes, even small

' companies can benefit from its use. However, nearly 50 different types of bar
codes are currently being applied, and some form of standardlzatlon has to be
adopted by the industry. 3/

The AIAG, an association of automob11e vehicle manufacturers and
suppliers based in Detroit, has developed standards for bar coding and is
working on fac111tat1ng its use. The AIAG's self-proclaimed mission is to
educate its members and develop standards. Other AIAG efforts include
-industry cooperation for JIT, returnable containers, CAD/CAM, continuous
quality improvement, electronic communxcat1ons, schedule standardization, and
nonstandard product. 1tems : :

1/ "Nippondenso to Use GM's MAP Systeﬁ," Automotive News, Aug. 18, 1986, p. 36.
_2/ “EDS, Nippon to Operate Joint Venture in Tokyo," Automot1ve News, Apr. 27,
1987. :

3/ J.R. Loeffler.‘"Barcode Standards A1d Detr01t ” Amerxcan Machinist and
'VAutomated Manufacturing, December 1986, p. 73.







CHAPTER 8. COMPARISONS OF INTERNATIONAL COMPETITIVENESS
BETWEEN U.S. AND FOREIGN INDUSTRIES

In order to assess the competitive status of U.S.-produced automotive
parts in both the domestic market and major foreign markets, automotive parts
producers were asked for their viewpoints on global market competitiveness.
The following provides information obtained from the Commission's
questionnaires concerning overall competitiveness, structural factors of
competition between U.S. and foreign industries, and marketing strategies
employed in the -United States, along with a presentation of foreign industry
labor compensation costs -and an analysis of domestic inflation and exchange
rate effects on U.S. competitiveness. U.S. producers responding to the
questionnaire received equal weight in the compilation; that is, sales or
other factors were not used to weight the responses. It should be noted that
firms at the leading edge of technology are probably less likely to perceive
foreign countries as having a competitive advantage, and vice versa.

'indUStry Raﬁing of Overéll Competitiveness

Fifty-four percent of U.S. producers responding to the Commission's
questionnaire indicated that their firms are competitive in the U.S. market.
Of the 69 firms responding to this question, 32 percent rated their firms as
highly competitive and 14 percent labeled their firms as noncompetitive. Many
respondents expressed concern that imports will comprise an increasing share
of the U.S. market, thereby reducing U.S. parts makers' ability to invest in
capital equipment and remain competitive in the U.S. market.

" Fifty-one percent of respondents indicated that their firms are
competitive in major foreign markets. Of the 64 firms responding to this
question, 20 percent rated their firms as highly competitive and 29 percent
classified their firms as noncompetitive. Many respondents indicated that the
U.S. industry is increasingly becoming globally oriented and that competition
would intensify in foreign markets because of world overcapacity in most
automotive parts. .

Forty-three percent of respondents listing Japan as a primary foreign
market stated that their firms yére not competitive in the Japanese market.
In contrast, a large number of U.S. producers rated themselves as reasonably
competitive in the Canadian, West German, Hekican, and Saudi Arabian markets.

U.S. producers' assessment of key factors of competition in the U.S.
marcket '

U.S. parts suppliers and importers were requested, through the
Commission's questionnaires, to provide an overall assessment of how
effectively domestic and foreign products competed in the U.S. market. Both
producers and importers accorded foreign producers an overall advantage, or
viewed U.S. and foreign producers as equally competitive (table 8-1). Both
producers and importers gave foreign producers an overall competitive
advantage in bearings and autosound components principally because of product
cost advantages.



Table 8-1

Automotive parts: U.S. producers' (P) and importers' (I) competitive assessment of U.S.-—produced and
foreign-produced automotive parts in the U.S. market, 1/ and the principal factors (X) underlying overall
competitive advantages, by selected product categories, 1986

Autosound Shock Transmission
Batteries__ Bearings Engines components absorbers Tires transaxles _
Item 4 I P 1 P I P I P I P I P 1

Overall competitive
advantage. ............... S S F F S F F F S S F S S F

Product cost advantages:
Lower purchase price

(delivered)............ F S F F F D F F F D F'S F F

Favorable exchange rates. F F F F F S F F F S F D O S
Nonprice factors:

Shorter delivery time.... D ] S F 0D 2 F D D D D O 2/
Engineering/technical .

assistance............. D S S F D F F F D S D D D F
Favorable terms of sale.. D F F F s 2/ s 2/ S 2/ F D F S
Production technology.... 0 F F F D . F F F S 3 D S D F
Marketing practices...... 0 F F F 0D F F F D D D s D S
Reliability of supplier.. 0 F S F D F S F D S D D S s
Shorter new product -

development time....... D 2/ F F s 2/ F 3 0 F D O D 2/
Willingness to supply

required volumes....... 0 F F F F F F F F F D S D F
Ability to supply metric )

sizing................. D . F F F S F s  F S F .§ 0 F 2/
Ability to meet )

specifications......... D D F F S F S F D F S 0O DO F
Product innovation....... D F F £ P F . s F F F s D D F
Quality.................. D F F F D F F F F S S F D F

1/ D=60 percent or more of total respondents accorded domestic parts makers an advantage; F=60 percent or
more of total respondents accorded foreign parts makers an advantage; S=competitive position the same.
2/ Insufficient data.

Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade
Commission.
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Oon a country-by-country basis, U.S. producers generally accorded foreign
suppliers an overall competitive advantage, whereas U.S. importers were more
prone to see U.S. producers and their primary foreign competitors as equally
competitive (table 8-2). However, both producers and importers gave Japan an
overall competitive advantage, primarily related to pricing and production
technology.

The advantages accorded foreign producers were most heavily concentrated
in areas such as pricing. Price was cited by U.S. purchasers as the single
most important factor influencing their decisions to purchase foreign-produced
parts, followed by product quality, production technology, and ability to meet
specifications (table 8-3). Decisions by purchasers to buy domestic parts, on
the other hand, were influenced most by shorter delivery time, reliability of
the supplier, quality, and marketing practices.

U.S. producers' assessment of key competitive factors in foreign
markets :

According to foreign industry sources, the level of U.S. exports of all
automotive parts, which accounted for about 11 percent of producers' shipments
during 1982-86, is adversely affected by their higher price compared with that
of most foreign-produced products. U.S. producers of automotive parts
responding to the Commission's questionnaire identified Canada, Saudi Arabia,
West Germany, Brazil, and Australia as key foreign markets (table 8-4).

In the Canadian market (the largest export market for U.S. parts firms),
U.S. producers gave Canada and Japan an overall competitive advantage largely
because of lower purchase prices. U.S. firms reported that they had an
overall competitive advantage over Korean parts makers in the Canadian market
principally because of quality-related factors.

In the West German market, U.S. firms gave West German companies an
overall competitive advantage attributable to lower purchase prices and a
variety of nonprice factors. U.S. producers indicated that Brazilian firms
had a price-related comparative advantage in the Brazilian market, and they
saw themselves on equal footing with Canadian companies selling in Brazil. 1In
addition, U.S. firms gave themselves a comparative advantage over Taiwan
producers in the Saudi Arabian market (chiefly attributable to superior
. production technology), and ranked themselves as equally competitive with
Japanese and West German companies in. the Australian market. '



Table 8-2’

Automotive parts: U.S. producers' (P) and importers' (I) competitive assessment of U.S.-produced
and foreign-produced automotive parts in the U.S. market, 1/ and the principal factors (X)
underlying overall competitive advantages, by major foreign sources, 1986

Brazil Canada Japan Korea Taiwan West Germany
Item P I P I P I P I P I P I

Overall competitive -
advantage................ S S F S F F F 2/ F S S F
Product cost advantages: :
Lower purchase price .
(delivered)............ X X X X
Favorable exchange rates. ' X X X X
Nonprice factors:
Shorter delivery time....
Engineering/technical
assistance............. X X
Favorable terms of sale.. '
Production technology. ... X X X
Marketing practices...... ' .
Reliability of supplier.. ’ X
Shorter new product '
development time....... X
Willingness to supply '
required volumes....... X
Ability to supply metric
sizing..... e X
Ability to meet
specifications. .. ...... X X
‘Product..innovation....... X X

Quality.................. X X X

x

1/ D=60 percent or more of total respondents accorded domestic parts makers an advantage; F=60
percent or more of total respondents accorded foreign parts makers an advantage; S=competitive
position the same.

2/ Insufficient data.

Source: Compiled from data submitted in response to questionnaires of the U.S. International
Trade Commission.
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Table 8-3
Automotive parts: Ranking of U.S. purchasers' reasons for purchases of
U.S.-produced and foreign-produced automotive parts, 1982-86 1/

U.S.-produced Foreign-produced

Reason for purchase automotive parts automotive parts
Lower purchase price

(delivered).............. Ceeeann 11 1
QUALIEY. .. viiir ittt 3 2
Production technology..... e 8 3
Reliability of supplier....... cees 2 4
Ability to meet :

specifications......... et 9 4
Engineering/technical :

assistance........cciiviieiaannn 5 6
Marketing practices............. o 4 7
Product innovation..... et 10 8
Favorable exchange rates.......... 14 ‘9
Ability to supply metric ’ :

SiZINB......ivviiiiiiiriaienann 13 10
Willingness to supply ,

required volumes....... ceeseeana 6 11
Shorter new product ‘

development time....... R 11
Favorable terms of sale...... N | 13
Shorter delivery time..... et 1 13

1/ Ranking numbers range from 1 to 14, number 1 indicating the most important
reason for purchase and number 14 . 1nd1cat1ng the least important reason for
purchase. :

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

Structural Factors of Competition Between U. S.
and Foreign Industries

Producers responding to the quest1onnaire evaluated selected cost items
and accorded either domestic or fore1gn automotive parts producers an
advantage for each of the product areas examined.

According to U.S. prodhcers responding to the Commission's questionnaire,
the United States' overall competitive position in industry structural
comparisons with its major foreign competitors is the same for four of the
seven product areas examined (table 8-5).  The .United States maintains a
comparable position or greater competitive advantage with major foreign
industries in fuel costs; however, foreign industries were given a competitive
advantage in labor costs and alleged government shbsi¢ies. In responding as
to how these competitive assessments might change during 1988-92, U.S.
producers indicated a strong concern regarding poss1b1e fluctuatxons in.
exchange rates.



Table 8-4
Automotive parts: U.S. producers' competitive assessment of U.S.—produced and foreign—produced automotive parts in the major foreign
markets, 1/ and the principal factors (X) identifying overall competitive advantages, by top competitor nations, 1986

Canadian market West German market Brazilian market Saudi Arabian market Australian market
Item Japan Korea Canada West Germany France Brazil Canada __Korea Taiwan Japan  Japan West Germany
Overall competitive advantage..... F D F F S F S S D S S S
Product cost advantages:
Lower purchase
price (delivered)............. X X X X
Favorable exchange rates........ X X
Nonprice factors:
Shorter delivery time........... X ) X
Engineering/technical
assistance.................... . X
fFavorable terms of sale.........
Production technology........... X X X X
Marketing practices............. X X X
Reliability of supplier......... X X -

Shorter new product .
development time..............
Willingness to supply
required volumes.............. X X
Ability to supply metric sizing.
Ability to meet

specifications................ X ' ' X
Product innovation.............. X X
Quality......... .o, X

* 1/ 0 = 60 percent or more of total respondents accorded domestic parts makers an advantage; F = 60 percent or more of total respondents
accorded foreign parts makers an advantage; S = competitive position the same.

‘Source: Compiled from data submitted in response to questionnaires of the U.S. International Trade Commission.
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Table 8-5

Automotive parts: U.S. producers’ compet1t1ve assessment of structural factors of
competition for the U.S. industry and forelgn industries, 1/ by selected product
categories, 1986

Shock
. Batter- Bear- Autosound ab- _ Trans-

Item ies ings _Engines components sorbers Tires-missions
Overall competitive :

advantage..... veveeves.. F F F s .8 'S s
Product cost advantages: C

Fuel cost.......... ceres S D D D ' D D D

Raw materials cost..... . S S S S ) S S S

Domestic inflation

rates.......o.0.. eee. S F s S S ‘D S

Labor costs..... et F F F F S F F

Exchange rates.......... F D s S F S S

TAXES . v eoeetonsnsonsasas F S F S S S S

Equipment costs....... .. 8 F F S S s S

Interest rates.......... s F F s s D s
Government involvement:

Subsidies............... F F F S S F F

U.S. Government
regulations that .
increase costs........ F s S s s . s 'S
Foreign government } ’
regulations that
increase costs........ s ’ s . 8 . _.8 . ~ 8 ) S S.

1/ D = 60 percent or more of total respondents accorded domestic parts makers an
advantage; F = 60 percent or more of total respondents accorded foreign parts makers
an advantage; S = Competitive position the same.

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

In a country-by-country comparison, U.S. producers perceived themselves
at a competitive disadvantage with most all principal foreign industries
except West Germany (table 8-6). The U.S. industry again generally»belzeved'
that it had a competitive advantage in fuel cost; however, foreign industries
were given a competitive advantage in labor costs, exchange rates, taxes,
alleged subsidies, and U.S. Government regulations (e.g., emissions and safety
standards), which increase costs. o .

Although exceptions to these structural factor assessments may be cited
by U.S. producers for individual product areas or foreign competitors as
discussed in the analyses of the seven key products (see chapter 12), these
conclusions are based on the aggregate responses to the Commission's
questionnaire. Specific information on competitive positions of specific
types of auto parts producers is discussed in each of the product sections of
the report.
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Table 8-6

Automotive parts: U.S. producers' competitive assessment of structural
factors of competition for the U.S. industry and foreign industries, 1/ by
major competing countries, 1986 .

Item ‘ Brazil  Canada 4Jggan Korea Taiwan West Germany

Overall competitive

advantage.........ve0... F F F F F S
Product cost advantages:
Fuel cost............... D S D D S D
Raw materials cost...... F S S S S S
Domestic inflation rates D D F S S S
Labor costs........ ... F F F F F S
Exchange rates.......... F F S F S S
TaX@S..vecevreeessensess F S F F F S
Equipment costs......... S S S S S S
Interest rates.......... D D F S S S
Government involvement: ’
Subsidies..........v0... F F F F F S

U.S. Government

regulations that

increase costs........ F F S F F S
Foreign government

regulations that

increase costs........ S F ] S S S

1/ D = 60 percent or more of total respondents accorded domestic parts makers
an advantage; F = 60 percent or more of total respondents accorded foreign
parts makers an advantage; S = Competitive position the same.

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

Marketing Techniques and Strategies

Respondents to the questionnaire provided information on marketing
techniques and strategies which they relied on, as well as marketing
strategies employed by domestic or foreign competition. Respondents reported
that product quality, delivery, and pricing policies were their most important
marketing techniques and strategies in the U.S. market during 1982-86. The
following tabulation summarizes these results: 1/

Rank U.S. firms' domestic Percentage of

marketing strategies _firms responding
l1......... Product quality - 65
2......... Delivery 55
3......... Pricing policies 53
4...... ... Technical service - 38
L J Product innovation 26

1/ There were 66 firms responding to this question in the Commission
questionnaire.
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Respondents indicated that pricing policies, product quality, and certain
export techniques were. the key -marketing techniques or, strategies employed by
their foreign competition in the U.S: market. The following tabulation
summarizes these results: 1/

Rank Foreign firms' marketing strategies

1..... .... Pricing policies

2. 0000 Product quality

3......... Export techniques:
Under own license

By broker
Intracompany movements - .
Delivery . S
4,,........ Sales:techniques
S Delivery

Respondents reported that.their foreign competition was increasingly
practicing a number of techniques, including the establishment of service and
distribution outlets to supply customers, greater product diversification,
increasing promotion budgets, and.broadening sales coverage.

By comparison, many U.S. suppliers noted that they are increasingly
applying a number of customer service techniques, including increasing their
willingness to respond flexibly to customers, providing better service,
signing long-term contracts with major- accounts, increasing inventories in
sales locations, providing rebates,; and‘ lengthening warranty programs.

~ Labor

Hourly compensation costs paid to production workers in motor-vehicle and
equipment manufacturing in the United States are higher than those paid to
workers in other major producing countries. Table 8-7 shows data on hourly
compensation costs for U.S. production workers in automotive and equipment
manufacturing compared with those of workers in major producing countries.
Although the figures include compensation for the broad.category,
motor-vehicles and equipment manufacturing, they are: believed to be indicative
of the differences in compensation costs for the automotive parts -industry.
Generally, higher labor costs are associated with higher productivity.
.Although information is not available for all countries during 1986, data
indicate that compensation paid in the various producing countries ranged from
11 percent (for Korea) of the U.S. compensation level of $19.87 per hour to 86
percent (for West Germany) (fig. 8-1). Part of the change in labor costs for
motor vehicles.and all manufacturing is a result of exchange rate changes.
Wages in U.S. parts firms, which are largely non-union, are generally below
wages in U.S. assembly plants. Hourly compensation costs for all
manufacturing during 1986 were lower .than such costs for motor-vehicle and
equipment manufacturing in all major foreign producing countries (table 8-8).

1/ There were 64 firms respondlng to this. quest1on in.the Commission
questlonnalre 2 -
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Table 8-7
Motor-vehicles and equipment manufacturing: Hourly compensation costs for
production workers, by specified countries, 1982-86 1/

Average
annual
change,
1986
over
Country 1982 1983 1984 1985 1986 1982
: Percent
United States..... $17.99 $18.23 $18.92 $19.73 $19.87 2.5
West Germany...... - 13.03 13.16 11.92 12.17 17.04 6.9
Canada.......oo0.. 12.46 12.82 13.18 13.10 13.50 2.0
Sweden............ 10.36 9.18 9.64 10.14 12.36 4.5
Japan 2/.......... 7.22 7.83 7.92 8.04 11.81 13.1
France.....coeoess 9.09 9.03 8.42 8.61 11.61 6.3
Italy.....oiveenes 7.76 7.94 7.72 8.05 10.75 8.5
United Kingdom.. 7.60 7.11 6.67 7.07 . 8.68 3.4
Korea...oovoeess . 1.60 1.78 1.94 1.99 2.12 7.3
Mexico 3/......... 3.56 2.61 2,55 2.66 4/ 5/
Brazil........... . 2.90 1.92 1.68 1.73 4/ 5/
Spain 6/...... oo 2.65 2.58 4/ 4/ 4/ 4/

1/ Hourly compensation is defined as all payments made directly to the worker,
including bonuses and overtime, and employer contributions to legally required
insurance programs and contractual and private benefit plans

2/ Including motorcycle manufacturing.

3/ Motor vehicle assembly and car bodies only.

4/ Not available.

5/ Average annual percent change, 1985 over 1982: Mexico -9.3, and

Brazil -15.8.

6/ Transportation equipment.

Note.--Data are in U.S. dollars.

Source: U.S. Department of Labor, Bureau of Labor Statistics-unpublished
statistics, February 1987.

Domestic Inflation and Exchange-Rate Effects

There was very little inflation in the United States from early 1983 to
early 1987 as measured by the Producer Price Index. U.S. inflation therefore
has had little effect on U.S. competitiveness in auto parts. Other countries
have had different -experiences with inflation over this time period. Where
inflation in those countries has been especially rapid (e.g., Brazil and
Mexico), exchange-rate movements have largely paralleled the course of
inflation.

When the effects of differential inflation rates are removed, the
resulting "real" exchange rates better illustrate changes in the international



Figure 8-1 ]
Motor-vehicle and equipment manufacturing: Indexed hourly compensation '
costs 1/ for production workers, by specified countries, 1932 and 1986, United

States, 1982=100

01982 “’56. United States
.IConCda
iIIIIII Japen 2/{

West Germany

Korea

1/ Hourly compensation is defined as all payments made directly to the worker,
including bonuses and overtime, and employer contributions to legally required
insurance programs and contractual and pr1vat= benefit plans.

2/ Including motorcycle manufacturing.

Source: U.S. Department of Labor, Bureau of Labor Statistics, unpublishede
statistics, February 1987.

terms of trade than do nominal rates. In tables 8-9 and 8-10 indices of the
"real"” value of the dollar in terms of foreign currencies are presented for
the major producers of auto parts, along with indices of producer prices and
nominal exchange rates. The dollar generally rose in value over the period
until reaching a peak against most currencies in January-June 1985. 1 The
U.S. industry was losing price competitiveness during this period, which is
reflected in the trade statistics.

1/ The major exception to this pattern are Brazil and Mexico. 1In Brazil, the
pattern is roughly a flat real exchange rate through 1985, with fluctuations
around the flat trend probably caused by the volatility of Brazilian inflation
and problems in measuring it. 1In Mexico, inflation was catching up with an
earlier sharp depreciation of the peso, produclng a rise in the real value of
the peso until January-June 1985.
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Table 8-8
All manufacturing: Hourly compensation costs for production workers, by
specified countries, 1982-86 1/

Average

annual
change,
1986
_ over
Country 1982 1983 1984 1985 1986 1982
Percent
United States...... $11.50 $11.97 $12.40 $12.82 $13.09 3.3
West Germany....... 10.28 10.23 9.44 9.60 13.44 6.9
Sweden............. 10.07 - 8.89 9.17 9.66 12.23 5.0
Canada........ ceenn 10.22 10.98 11.09 10.89 10.96 1.8
France.....ooeeeees 8.01 7.92 7.48 7.71 10.45 6.9
Italy.:........o0un 7.41 7.79 7.38 7.65 10.27 8.5
Japan........ RN 4.43 6.13 6.35 6.45 9.50 21.0
United K1ngdom ..... 6.76 6.32 5.88 6.14 7.46 2.5
Korea. et 1.25 1.32 1.41 1.44 1.55 5.5
Spain........ e 5.35 4,64 4,58 4.79 2/ 3/
Mexico 4/.......... 2.54 1.85 2.04 2.07 2/ 3/
Brazil............. 1.86 1.26 1.16 1.22 2/ 3/

1/ Hourly compensation is defined as all payments made directly to the worker,
‘including bonuses and overtime, and employer contributions to legally required
insurance programs and contractual and private benefit plans.

2/ Not available.

3/ Average annual percent change, 1985 over 1982: Spain -3.6, Brazil -13.1,
and Mexico -6.6.

4/ Average of selected manufacturlng Lndustrles

Note.--Data are in U.S. dollars.

Source: U.S. Department of Labor, Bureau of Labor Statistics-unpublished
statistics, February 1987.

Since January-June 1985, the value of the dollar has generally fallen in
real terms against the currencies of the United Kingdom, West Germany, Italy,
-Japan, and Brazil. The trend has been relatively flat against the Canadian
and Xorean currencies, and the dollar has risen against the Mexican peso as
inflation there has been less than the depreciation of the peso. This means
that the U.S. auto parts industry has improved its price competitiveness
against producers in Europe, Japan, and Brazil as a result of real-exchange-
rate changes, and has experienced little change with respect to Canada and
Korea, and a loss of price competitiveness with respect to Mexico.

U.S. Producers' Assessment of Challenges From Foreign Competition
and Their Responses
r
U.s. suppliers responding to the Commission's quéstionnaire indicated the
greatest impact of foreign competition in 1987 was on their market share and



Table 8-9 . .

Indexcs of nominal-exchange-rate equivalents and real-exchange-rate equivalents of the United Kingdom pound, the French franc, the West German mark, the
Italian lira, and the Canadian dollar, and producer price indicators in the United States, United Kingdom, France, West Germany, Italy and Canada 1/ by
quarters, January 1983-March 1987

. (January-March 1983=100)

u.S. United Kingdom france West German Italy Canada
pro— Pro— Nominal- Real- Pro~  Nominal- Real- Pro— Nominal- Real- Pro-- Nominal- Real- Pro— Nominal-  Real-
ducer ducer exchange- exchange ducer exchange- exchange ducer ecxchange- exchange- ducer exchange- exchange~ ducer  exchange- exchange-—
price price rate rate price rate rate price rate rate price rate rate price rate rate
Period index _index_ _index index index__index index index index index index index index index index index
Pounds per U.S. Franc per U.S. Deutsche mark per Lira per Canadian dollar per
dollar dollar U.S. dollar U.S. dollar U.S. dollar
1983 ’
Jan.-Mar...100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Apr.-June. .100.3 102.0 98.5 96.8 103.9 108.5 104.6 100.3 103.2 103.1 101.6 105.6 104.2 101.5 100.3 99.1
July-Sept.:101.3 102.7 101.4 100.0 107.9. 115.6, 108.5" 101.1 109.8 109.9 104.0 112.4 109.5 102.4 100.4 99.4
Oct.-Dec...101.8 104.1 104.2 101.9 111.8 118.6 108.0 101.7 111.2 111.3 107.4 116.1 110.1 102.8 100.9 99.9
1984:
Jan.-Mar...102.9 105.9 106.8 103.7 115.6 120.6 107.3 102.7 112.2 112.4 ,110.8 118.8 110.2 104.5 102.3 100.7
Apr.--June..103.6 108.4 109.7 104.8 118.9 120.9 105.3 103.5 112.5 112.6 o 113.3 119.7 109.4 105.7 105.3 103.2
July-Sept..103.3 109.0 118.1 111.9 121.6 130.1 110.5 103.9 121.2 120.5 "114.7 128.6 115.0 106.4 107.1 104.0°
Oct.-Dec...103.3 110.4 126.0 117.6 123.5 135.9 113. 4% 104.7 126.8 124.8 117.0 135.1 119.0 106.6 107.4 103.8
1985: ce-
Jan.-Mar...102.9 112.2 137.% 126.0 125.5 144.6 118.5 105.7 135.2 131.6 120.1 144.4 123.7 107.9 110.3 105.1
Apr.-June..103.0 114.4 121.8 109.6 126.6 136.6 111.1 106.2 128.2 124.3 .7122.7 " 140.8 118:1 108.5 111.6 105.9
July-Sept..102.2 115.1 111.4 98.9 124.9 126.1 103.2 106.2 118.3 113.9 - 122.7 135.5 112.9 108.6 110.8 104.3
Oct.Nec...102.9 116.1 106.6 94.5 122.0 114.5 96.5 106.0 107.3 Y 104.1 123.8 ‘}25.1 103.9 109.4 112.4 105.7
1986:
Jan.-Mar...101.3 117.7 106.4 91.5 2/ 104.7 2/ 105.0 97.4 94.1 123.2 114.2 94.0 110.5 114.4 104.9
Apr-June.. 99.4 119.6 101.5 84.3 Z/ 103.8 2/ 103.4 93.3 9.7 121.0 ' 110.0 90.3 108.7 112.8 103.1
July-Sept.. 98.9 120.1 102.8 84.7 2/ 96.4 2/ 102.3 86.6 83.7 120.0 "102.6 84.6 108.9 112.9 102.5
Oct.~Dec... 99.3 121.0 107.1 97.9 2/ 95.4 2/ 100.9 83.4 82.1 120.8 99.3 81.6 2/ 112.8 2/
1987:
Jan.-Mar...100.5 122.6 99.4 81.5 E 2/ 89.0 2/ 100.6 76.4 76.3 2/ 93.3 2/ 2/ 109.0 2/

1/ The real value of a currency is the nominal value adjdsted_for the difference between inflation rates in the United States and the respective foreign
country. Producer pricas presented in line 63 of International Financial Statistics were used in computing real exchange rates.
2/ Not available. : .

Source: International Monetary Fdnd, International Financial Statistics.
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Table 8-10
Indexes of nominal-cxchange-rate equivalents and real-exchange-rate equivalents, of the Japanesc yen, Brazilian cruzado, Mexican peso, and Korean won ard
producer price indicators in the United States, Japan, Brazil, Mexico, and Korea, 1/ by quarters, January 1983-March 1987

(January-March 1983 = 100)

uU.Ss. Japan Brazil Mexico Korea
pro-- Pro— Nominal-  Real-— Pro-- Nominal- Real- Pro- Nominal- Real- Pro— Nominal—  Real-
ducer ducer cexchange- cexchange- ducer exchange- exchange— ducer exchange- exchange— ducer exchange- exchange—
price price rate rate price rate rate price rate rate price rate rate
Paeriod index index  index index index index index index index index index __index index
Yen per U.S. dollar Cruzados per U.S. dollar Pesos per U.S. dollar Won per U.S. dollar
1963:
Jan.~Mar... 100.0 100.0 100.0 100.0 -100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Apr.-June.. 100.3 99.0 100.0 102.0 132.2 146.0 110.7 121.3 111.9 92.5 99.2 102.1 103.2
July-Sept.. 101.3 99.2 102.9 105.0 189.4 195.7 104.6 137.0 123.6 91.4 98.4 104.2 106 .8
Oct.--Dec... 101.8 98.6 99.4 102.6 266.9 98.6 - 101.4 152.0 135.3 $0.6 98.9 105.5 108.6
1964:
Jan.-Mar... 102.9 98.7 98.0 102.1 351.9 350.0 102.3 181.1 147.0 83.5 99.3 105.6 109.4
Apr.~-June.. 103.6 98.6 97.4 102.3 467.5 464.4 102.9 209.5 158.7 . 78.5 99.6 105.9 110.2
July-Sept.. 103.3 99.4 103.3 107.3 623.8 615.0 101.9 227.2 170.3 77.4 100.4 107.6 110.7
Oct.-Dec... 103.3 99.1 104.4 108.5 871.7 838.0 99.1 251.5 182.1 74.6 100.5 108.8 111.5
1985: : . ’
Jan.-Mar.,. 102.9 99.5 109.3 113.0 1205.2 1154.3 98.5 283.8 196.6 71.3 100.5 111.3 113.9
Apr. -June,. 103.0 98.8 106.4 110.8 1541.5 1604.9 107.2 317.0 - 214.2 69.6 - 100.6 115:1 117.7
July-Sept.. 102.2 97.7 101.2 105.9 2024.7 2085.3 105.3 - 343.5 269.3 80.2 100.8 117.2 118.8
Oct. -Dec... 102.9 95.5 87.8 94.6 2867.6 2763.5 99.1 390.5 327.0 86.1 .101.4 118.3 120.0
1986: ’
Jan.-Mar. .. 101.3 93.2 79.7 86.6 4351 .3 3903.7 90.9 474.7 415.2 88.6 100.4 117.7 118.9
Apr.-June,. 99.4 89.3 72.2 80.3 4522.3 4245.4 93.3 484.4 511.8 105.0 98.2 117.7 119.1
July-Sept.. 98.9 86.8 66.1 75.3 4605.5 4245. 4 91.1 672.9 652.5 95.9 98.2 117.1 118.0
Oct.-Dec... 99.3 85.4 68.0 79.0 4869.9 4358.3 88.6 816.7 819.1 99.6 97.8 115.4 117.2
1987:
1 113.6 - 116.4

Jan.-Mar... 100.5 85.1 65.0 76.8 6330.2 5607.4 89.1 - 2/ 2/ 2/ 98.

71-8

27—fﬁ3 real value of a currency is the nominal value adjusted for the difference between inflation rates in the United States and the.respective foreign
country. Producer prices presented in line 63 of International Financial Statistics were used in computing real exchange rates.
2/ Not available.

Source: International Monetary F&nd, International Financial Statistics.
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profitability (table 8-11). Producers reported that they were relatively
comfortable with their ability to flnance investment and R&D. A narrow
majority of respondents believed that the adverse effects of foreign
competition will last more than S years.

Table 8-11 .

Automotive parts: Number of responses from 72 U.S. producers of automotive
parts regarding the seriousness of the present challenge from foreign
competitors, 1987

Grave- " Minor- Number of

Item Severe Substantial Nepligible responses
—-Percentage of total responses—--~
High-rated ' 4 - _
Market share...... Cereaies 27 41. ' 31 70
Profitability............. 29 39 -. 33 70
Capacity utilization...... 21 41 .38 66
Employment.............. .. 21 37 42 ) 67
Low-rated o
Cash flow....... I & | " 30 59 ) 66
Ability to finance: - — A
Investment.............. 13 28 58 ) 67
Research...... ] 27 64 - 66
Development............. 10 32 58 62

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

In looking to the future, respondents reported that they expect )
competitive relief from foreign competition to most likely come from reactions
by their own firms, the declining value of the U.S. dollar, use of new
technology, and U.S. Government action as shown in the following tabulation: 1/

Number of firms

Item ' responding
Source of competitive relief: :

Not a problem........ e e cevees 8
Reactions by our firm.............00. 37
Declining value of the U.S. dollar 26

Use of new technology, products........ 25

Rising costs/problems of competitors.. 12

U.S. Government action................ 18

No solution in sight.......... e

Twelve percent of respondents said that they saw no source of competitive
relief in sight, and 16 percent indicated that foreign competition was not a
problem for their firm.

1/ Compiled from data submitted by 51 U.S. producers of automotive parts in
response to questionnaires of the U.S. International Trade Commission.
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Respondents indicated that they would respond to foreign competition in
1988 as well as 1989-92 by introducing labor-related and overhead cost-

reduction efforts and product changes related.to quality and design (table
8-12). Many respondents indicated that they expect to introduce labor-related
cost reductions and improve quality by aggressively implementing new
manufacturing technologies; e.g., a number of firms stated that they will
introduce robotics into their plants. However, there were shifts reported in

. . strategies between the two periods; for example, respondents stated a greater

inclination to invest in R&D and plant and equipment during 1989-92. At the
same time, U.S. parts firms more strongly believed in initiating product and/or
product financing terms and cost reduction efforts in 1988.

Table 8-12

Automotive parts: HNumber of responses from 79 U.S. producers of automotive
parts regarding their strategies for responding to competition from foreign
companies, 1988 and 1989-92

Item ' 1988 ‘ 1989-92
No special response required..... cevesesssees 8 S
Product orientation and .

marketing efforts...... Ceere e ceeverreees 27 25
Pricing and/or product financing terms....... 32 27
Product changes: quality, .

design, diversity, etc.......... et e e 39 40
Production levels and product mix....... eeees 17 18
Cost-reduction:

Labor-related........... ceses i ceees.. 40 33

Raw/intermediate materlals ..... et ie e 33 28

Production and transportqt1on

costsS.....iiiieennnn cheesetaanae e iee e . 31 - 28
Capital costs...... N PR .. 18 18
Overhead..... et e che et e e ceees 36 31

Business strategies:
Investment in plant and

equipment.......... ettt e et eees. 30 . ‘ 34
Investment in research and
development.......... ettt eers 27 33

Source: Comp1led from data submitted in response to questlonnalres of the
U.S. International Trade Commission.
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In considering the effect of heightened competition, U.S. producers
indicated that improving production efficiency, improving labor productivity,
increasing market share, and expanding sales were their most important
objectives in determining their strategic decisions during 1987. The
following tabulation summarizes these results: 1/

Rank Objective

Improve production efficiency
Improve labor productivity
Increase market share

Expand sales

Increase return on equity

0N bewN-

1/ There were 56 firms responding to the question in the Commission
questionnaire.






CHAPTER 9. EFFECTS ON SELECTED INDUSTRIES OF CHANGES IN
U.S. AUTO PARTS COMPETITIVENESS

Global competitive pressures in the areas of technology, product1v1ty,
product quality, and exchange rates have altered the competitive p051t10n ‘of
the U.S. ‘automotive parts industry. This section discusses the major
industries that supply inputs to the parts industry and describes ways in
which they are working to meet the challenges of foreign and domestic changes
in materials usage. The section also presents current and future developments
in various automotive parts design and composition.

Selected Basic Industrieé

Information derived from the latest U.S. input-output accounts (1977
data) published by the U.S. Department of Commerce indicates the industries
most likely to be affected by shifts in competitiveness levels of the auto
parts industry. However, the U.S. auto parts industry has experienced
considerable change since 1977; thus, the data should be considered to be
merely suggestive. It should be noted that some inputs are imported, but the
accounts give total input requirements without a breakdown of whether they are
imported or domestic. Major direct inputs to the motor-vehicle parts and
accessories industry, along with industry expenditures on these inputs as a
percent of the value of industry output, are as follows: blast furnaces and
steel mills; iron and steel foundries; iron and steel forgings; miscellaneous
plastics products; aluminum castings; and fabricated rubber products. As
percentages of the total value of industry output, these amounted to 10.3
percent, 8.0 percent, 2.9 percent 1.9 percent, 1.5 percent, and 1.1 percent,
respectively.

Major industries affected by changes in the output of motor-vehicle parts
and accessories and the percentages of each industry's output used to make
motor-vehicle parts and accessories are as follows: electrometallurgical
products, 25.1 percent; iron and steel foundries, 30.1 percent; iron and steel
forgings, 34.6 percent; aluminum castings, 26.2 percent; nonferrous castings,
n.e.c., 29.9 percent; and carburetors, pistons, rings, and valves, 31.2
percent. Consider the following examples to aid in interpreting these data.
If the shipments of motor-vehicle parts and accessories were to drop 10
percent, demand for electrometallurgical products would drop 2.5 percent, and
demand for iron and steel forgings would drop by 3.5 percent.

Selected Industries and Material Substitution

Downsizing of automobiles, material substitution programs involving
plastics, aluminum, and composites, and re-engineering are responsible for the
shift in materials content in the automotive industry within the past
decade. 1/ Downsizing, which took place largely during the 1978-82 period,
accounted for the bulk of reductions in.steel content, as automakers were

1/ Al Wrigley, "Materials Mix," American Metal Market, Sept. 1, 1986, p. 4.
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encouraged by Federal standards and competition to produce lighter weight,
more fuel-efficient, better performing vehicles. 1/ The decline in the unit
content of cast iron is largely the result of increased use of smaller
engines, such as General Motors' (GM) 2.5 liter "fours.™ 2/

In 1976, the typical passenger car weighed approximately 3,762 pounds and
contained about 2,075 pounds of carbon steel, 120 pounds of high-strength
steel, and 562 pounds of cast iron. A decade later, the typical car weighed
3,175 pounds. The amount of carbon steel decreased by 29 percent to 1,470
pounds and the cast-iron content declined by 17 percent to 466 pounds. By
contrast, high-strength steel content in .cars increased to 224 pounds, or by
87 percent. During the same period, the plastics content in cars increased by
33 percent, from 163 pounds to 216 pounds, and aluminum increased from 86
pounds in 1976 to 140 pounds in 1986, or by 63 percent (table 9-1 and figure
9-1). 3/

By 1995, a comparable car is expected to weigh about 2,917 pounds and
contain 1,225 pounds of carbon steel, an additional decrease of 17 percent.
Cast-iron content is expected to fall an additional 10 percent. Plastics are
predicted to increase an additional 28 percent, to 275 pounds per car in 1995,
and aluminum is expected to increase an additional 13 percent. High-strength,
lightweight steel will increase by an additional 12 percent during the period
1986-95, and glass and other weighty, nonsteel materials will decline by 25
percent during the same period. 4/ Although the largest gains in weight were
seen in high-strength steel, aluminum, plastics/composites, and stainless
steel, with the losses evident in zinc die castings, carbon steel, copper, and
iron, it should be noted that comparison of materials by weight does not
reveal actual gains in penetration of the automotive parts industry, as
plastics weigh less than aluminum and high-strength steel. 5/ Although no
data are available that indicate the increase in the application of
plastics/composites on surface and dimensional areas, it is estimated to
exceed 33 percent. -

1/ Al Wrigley, "Materials Mix,"” American Metal Market, Sept. 1, 1986, p. 4.
2/ Al Wrigley, "Substitute Materials Gain More Ground in '86 Models," Ward's
Automotive Yearbook, 48th ed., 1986, p. 27.

3/ Ibid. '

4/ "One For the Road: Lite Cars,” The Washington Post, Nov. 24, 1985, p. 64.
5/ 1Ibid.
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Figure 9-1

Changes In materials content in U.S.-produced cars, 1976-86.
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Source: American Metal Market Magazine, Apr, 7, 1986, p.4.




Table 9-1

9-4

Estimated raw materials usage in U.S. passenger cars, 1976-86 1/

Change, 1986

Material 1976 1978 1980 1982 1984 1986 over 1976
———————————————————— Poundg----~--~—=~————~-———  Percent
Plain carbon steel... 2,075 1,915 1,737 1,469 1,526 1,470 -29
High-strength steel.. 120 133 175 203 210 224 87
Stainless steel...... 28 26 28 27 29 31 11
Other steels......... 56 55 54 54 54 56 0
Iron....... e 562 512 484 461 481 466  -17
Plastics/composites.. 163 180 195 200 204 216 33
Fluids/lubricants.... 190 198 178 179 189 181 -5
Rubber........ oo0000. 153 147 131 135 138 135 -12
Aluminum............. 86 113 130 134 137 140 63
GlassS....cocvvernnnnen 88 87 84 84 86 86 -2
COpPer....covvevrnrnns 32 29 28 28 29 26 -19
Lead........ e e 25 25 23 24 25 24 -4
Zinc die castings.... 44 31 20 16 18 18 -59
Other.......covvvuun 140 120 97 102 109 102 -27
Total............ 3,762 3,570 3,364 3,116 3,235 3,175 -16

1/ Estimates based on U.S.-built models only, including family vans and wagons.

Source: Compiled from data published in Ward's Automotive Yearbook, 48th ed.,

1986, p. 27. :

"Iron and Steel Industry

The U.S. iron and steel industry's status is closely tied to the health of
the domestic auto industry, and at the same time is affected by the application of

competitive materials in the auto parts industry.

Although the overall picture

for use of steel indicates that steel content in automobiles is declining at a
rate of 50 pounds per year per car, the use of certain kinds of steel, i.e.,
high-strength steel and stainless steel, are expected to increase because of their
associated weight savings, high-temperature resistance, and anticorrosion

properties. 1/

According to steel industry executives, steel holds at least 10 advantages
which could keep steel attractive to automakers in the near future--reluctance to
change, the knowledge of metal stamping versus unknowns in plastic molding, the
public's perception that steel is safer, steel's lower repair/replacement costs,
steel's lower cost as a material, greater consistency of steel finishing,-
dimensional stability, paint-oven curing, and steel's better chemical and impact

resistance. 2/

Because the auto industry is the steel industry's largest customer, the two
are working closely in design and concept programs to develop better steel, and

1/ "One For the Road:

Lite Cars,”" The Washington Post, Nov. 24, 1985, p. 64.

2/ Jack Walsh, "Plastics Hot, But Steel Execs Say 'Don't Panic',” Automotive News,

May 19, 1986, p. 16.
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new materials replacing the steel that is currently used in automotive
applications. The steel industry has proposed that the following areas be
investigated for developing the use of steel in the automotive industry:
preprimed steel to boost quality and to improve corrosion resistance; plastic
tooling instead of more conventional and expensive cast iron or zinc alloy
tooling, to reduce costs in making low volume steel parts; light gage and high
strength steel to save weight; roll forming; larger parts; and plastic bumpers
and fenders for parts consolidation. 1/

Aware that the steel industry would face a loss of an estimated 1.65
million tons if all automakers switch to plastic for exposed body panels, and
7.15 million tons for unexposed body panels, the American Iron & Steel
Institute (AISI) undertook a study to examine the technology and costs
involved in steel processing. The study indicates that U.S. automakers could
reduce overall steel processing costs by 35 percent through the adoption of
Japanese steel converting methods. 2/

Presented in February 1987 at the Society of Automotive Engineers
conference and exhibition, the study indicates that raw steel represents about
5-6 percent of the average car's sales price, yet accounts for 55 to 60
percent of the car's weight. Thus, improving the competitive position of the
U.S. automakers lies not principally in the cost of buying steel, according to
the study, but rather in steel processing costs. The study indicates that the
average cost for body-in-white 3/ stamping (including acquisition, conversion,
transportation, and handling) currently amounts to $947 per vehicle. Costs
could be lowered by $200 by the use of thinner steel, which can be produced by
improved dimensional control, by increased press uptime, and improved, lighter
dies. 4/ The study also blamed higher domestic costs on poor maintenance and
lack of quick die changes.

Additionally, the study indicates that domestic automakers use a
"break-even" point of 120,000 to 175,000 parts annually as a reference in
deciding whether or not a part should be made of steel or plastic. Higher
volume parts are cheaper to make from steel, and lower volume parts are
cheaper to make from plastic. Japan, however, uses a breakeven point of 6,000
parts annually in reference to whether or not a part should be made from steel
or plastic, according to Toyota's executive chief engineer. This means that a
part production run of more than 6,000 units in Japan is more cost efficient
if produced from steel, indicating that cars built in Japan are made
‘predominantly from steel, not plastic according to the President of AISI. 5/

AISI research shows that, when comparing the world standards for the cost
of dies and molds, the tooling cost for steel parts may be less than for
plastic molds. Thus, the tooling cost advantage reportedly held by plastics

1/ Jack Walsh, "Plastics Hot, But Steel Execs Say 'Don't Panic',” Automotive
News, May 19, 1986, p. 16. '

2/ "Iron and Steel Study Says Automakers Could Cut Die Costs,™ Ward's
Automotive Reports, Mar. 2, 1987, p. 67.

3/ An automobile body which has been assembled, but not painted.

4/ Al Fleming, "A Question of Survival,” Automotive News, Mar. 23, 1987,

p. El4.

5/ "Iron and Steel Study Says Automakers Could Cut Die Costs,”™ Ward's
Automotive Reports, Mar. 2, 1987, p. 67.
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over steel may be overstated. 1/ To evaluate the differences between Japanese
and U.S. tooling costs, AISI had the Industrial Development Division of the
University of Michigan conduct a study to determine why dies built to Japanese
standards costs 35 to 42 percent less than dies built according to U.S.
standards by the Big Three captive shops. Preliminary data show that the
Japanese employ smaller, lighter weight, and fewer overall dies to produce
automobile panels that are shallower and less complicated than comparable

~ parts built by the Big Three. In addition, Japanese use more technology in
development and engineering of their dies, such as numerically controlled
machinery and computer-aided design and computer-aided manufacturing.

Japanese dies are also engineered for quick die change capability. Data
indicate significant cost reductions in th1s area, with leadtime reduced by
about 25 percent. 2/

To meet the challenge of foreign auto producers' developments in these
areas, U.S. automakers are investing in steel processing equipment. General
Motors has committed an unprecedented 1 billion dollars for new, highly
automated, transfer-type stamping presses, line-type presses, and related
equipment in its modernization program at GM's U.S. and Canadian
metal-fabricating plants. 3/ GM is also spending over $200 million to upgrade
its steel stamping die and tool facilities in the United States and Canada.
The significant expenditures on stamping presses, which last more than 20
years, indicates the domestic automakers' intention to be in a competitive
position with respect to foreign producers on a quality and cost basis,
whatever direction their competitors may take. 4/

Additionally, GM is working with Armco, Inc., which will supply steel for
the outer skin of GM's new luxury sports car, the Buick Reatta, which will be
introduced in 1988. A spokesman for Armco indicated that Armco succeeded in
obtaining the contract to supply steel for the low production (25,000 to
30,000 units per year) vehicle by working with GM from the early stages of
design development, and by proving that steel was the best material for the
project. 5/ This is an exception to the trend of making low-volume cars with
plastic skins.

Cold-finished steel bar producers' biggest market, directly and
indirectly, is the auto and truck industry. This includes cold-finished bar
purchased from steel distributors along with bar contained in parts and
components furnished to auto parts producers by suppliers. Quality and
delivery continue to grow in importance for cold-finished bar customers. These
competitive factors are reinforced by steel buyers like GM, which by focusing
on quality and delivery in their purchases, increase the competitiveness of

1/ Al Fleming, op. cit.

2/ 1Ibid.

3/ Al Wrigley, "Materials Mix," American Metal Market, Sept. 1, 1986, p. 5.

4/ Tbid.

5/ Gloria T. LaRue, "Armco to Supply Steel Skin for GM's Sportscar,” Amerlcan
Metal Market, Apr. 19, 1987, p. 1.




the U.S. cold-finished steel bar produceré._ General Motors is reportedly the
largest single consumer of cold-finished bar. 1/ .

Some examples of new, high-strength steel applications in 1986 models .
include frame cross-members, front bumper support bar, rear-wheel wells, and
the control arms on the Ford Aerostar van. The underbody components on GM's
E- and K-cars were made of high-stréngth steel, and the wheels of these and
. GM's new H-body cars were also made of high-strength steel.

Stainless steel exhaust systems were employed for the first time in the
Olds Toronado, and stainless steel exhaust pipes and supports in Ford Taurus
and Sable models. Stainless steel lasts longer than conventional aluminized
or aluminum-coated steels, and its use is expected to grow.

New carbon steel components appeared in the 1986 models, including engine
camshafts, which replaced cast-iron units, and roller hydraulic valve lifters.

Domestic automakers are also using more stamped components made from
corrosion resistant, precoated sheet, such as galvanized steel and
zincrometal. Zincrometal is a two-part coating system for steel that employs
a chromium-content base coat and a zinc-rich primer top coat. GM's 1986
E~- and K-body cars were the first U.S. passenger cars produced with two-sided
galvanized steel sheet in corrosion-susceptible inner and outer body panels
and hot-dip paintable two-sided galvanized sheet on all outer and inner_body
panels. The Cadillac Eldorado and Seville, 0lds Toronado, and Buick Riviera
models, and the Ford Aerostar, Taurus, and Sable models utilize galvanized
steel in body and underbody components, including door frames, or apertures,
underbody components, suspension arms, rear quarter panels, and roofs. The
Buick Le Sabre and Olds 88 models use two-sided precoated steel in the upper
and lower engine compartment ra11s, floorpans, inner door panels, and shock
towers.

Prepainted steel, developed by the steel coil coaters, is a new product
that allows the automotive industry to avoid the expense of postpainting the
auto parts. Currently, prepainted steel is used in automotive parts such as
valves and oil-pans, however, its applications could be extended to include
outer body panels. This would require overcoming harm to the coating during
welding and forming operations through advances such as welding pins on the
back of panels that do not penetrate the coating on the front. The coil
coating industry is testing metals that combine coil coating with electro-
galvanizing and zincrometal processes to increase corrosion resistance. 2/
Coil coating industry representatives have indicated that use of these metals,
which could be available in volume as soon as they are proven cost effective,
will enable the automotive industry to produce a 10-year car. Coil-coaters
have indicated that successful automotive use of prepainted coils requires
cooperative engineering and des1gn between coil-coaters, steelmakers, and the
automobile industry. -

The 1986 Honda Accord, produced'ip Marysville, OH, uses high-strength
sheet steel (37,000 per square inch yield) for the fenders, hood, and deck-1lid

1/ Hi Howard, "Auto Sales Dip Worries Industry,"” American Metal Market, Mar. 5,
1987, p. 12. : N ‘

2/ Andrew Collier, "Parts Design Vital for Automotive Pre-Painted Steel,"
American Metal Market, Mar. 5, 1987, p. 6.
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outer panel. The stronger steel permits reducing gage thickness to a narrower
gage than that used by U.S. automakers. Zincrometal and galvanized sheet is
used on some, but not all body parts. The primary means for inhibiting
corrosion of parts made from noncoated steel is the use of high-build E-coat
(corrosion protection) and wax-injection systems. 1/

The United States Steel (USS) division of USK Corp. has been developing a
plastic—-coated steel that can be used for gas tanks. Terne sheet, a
steel-based metal coated with lead is currently the material used to make gas
tanks. The disadvantage with using terne sheet is that it is susceptible to
corrosion from gasoline with a high methanol content. USS is also working on
new side-impact bars made from strips of steel instead of steel stamping or
roll-formed steel. Weight reduction and cost reductions are the primary
advantages of this new product. 2/ Additionally, the steel industry is
developing laminates, which are sheets of plastic sandwiched between two thin
sheets of steel, for automotive applications such as air cleaner covers, oil
pans, rocker covers, floor pans, and other underhood applications. 3/

Hybrid assemblies foreseen by the auto industry in future production
include hoods, doors, and trunk lids that would have plastic inner structures
covered by a steel skin. The plastic structure would reduce the vehicle's
weight, and the steel skin would maintain smooth surface characteristics.

With respect to the Japanese industry, a Japanese industry spokesman
indicates that the key to successfully competing with the world's automakers
lies in developing and applying new materials for car production. This means
that Japanese auto producers will continue to pursue technical innovations in
new kinds of steel, plastics, metallic products, and other new materials.
Steel is currently the predominant material used in car production in Japan,
accounting for 76 percent of total materials content. Within the past decade,
demands for cost reduction, however, have led to changes in materials
composition of automobiles (table 9-2). 1In forged steel applications, demands
for cost reduction prompted the shift from high- to low-mixture alloys or
carbon steel, followed by molybdenum to boron steel in order to conserve on
raw material costs. A growing demand for high performance materials resulted
in the development of high-intensity and low-distortion steel. Concerns about
safety measures and fuel cost reduction prompted the development of high-
tensile steel. Although high-tensile steel is costly, the production of
thinner and lighter plates limits overall cost increases in automotive
applications. Japanese automakers view the future of high-tensile steel
applications as focusing on the underside and structural parts rather than the
outer parts. 4/

1/ "'86 Vehicles Rely on Coated Steels,” American Machinist & Automated
Manufacturing, April 1986, p. 94.

2/ Gloria T. LaRue, "More Steel-Plastic Parts in Autos Will Be Developed, USS
Exec Says,"” American Metal Market, Apr. 20, 1987, p. 1.

3/ Ibid.

4/ Sakura Suzumoto, "Trend of Automobile Parts and New Materials,” Digest of
Japanese Industry & Technology, No. 215, 1986.




Table 9-2 S :
Trends of ratio of materials used in compact cars produced in Japan

. ..(in percent)

1973 1977 1980 1983 .
Pig iron 3.2 3.2, 2.8 2.2
Hot rolled light steel sheets 6.9 7.1, 6.9 . 7.6
Hot rolled medium steel plates . .7.8 7.7 -~ 6.8 6.4
g Cold rolled light steel sheets 38.8 37.9 33.8 29.4
> | High tensile steet piates - 0.5 1.4 4.1
_g Galvanized steel plates - 3.8 5.7 5.5
g Other surface treated steel sheets - 0.6 1.4 2.3
Steel pipes 2.3 2.2 2.3 2.3
Others 4.7 1.8 2.2 1.9
Total 80.4 61.6 60.5 59.5
Carbon steel 7.9 6.8 8.1 6.0
_ Alloy steel 5.6 4.6 ‘3.8 3.6
2 | Free cutting steel - 0.7 1.0 1.0
5 | Bearing steel 1.2 0.9 0.9 0.9
g Spring steel 2.2 2.0 1.5 1.5
9 | Stainless steel/heat resistant steel 0.4 . 0.9 0.9 0.9
Others 0.2 0.2 0.5 0.4
Total 17.5 16.1 14.7 14.3
(Total of steei) 81.1 80.9 -78.0 76.0
% -| Electrolytic cathode copper. ) 1.0‘ . 0.9 0.8 0.9
? Lead base alloys . ., 0.8 ° ., 0.6 0.8 0.6
g Zinc metal s 0.5 05 =l .03} 0.4
2 | Auminium metal T2.8 2.6 . 3.3 3.5
£ | others N P X 0. 0.4 0.2
2 [ Total 5.0 PERA 5.6 5.6
Paint 2.1 1.6 1.8 1.7
Rubber 4.8 4.3 3.7 3.5
Asbestos 0.1 ‘0.1 0.1 0.1
Glass 2.8 _ 2.7 3.1 3.2
Phenolic resins 0.1 ‘0.1 0.1 0.2
Polyurethane resins 0.5 0.5 0.8 0.9
g Polyvinyl chilorides 0.9 1.1 1.4 1.7
E | Polyethylene resins 0.2 0.2 0.4 0.4
;’ Polypropylene resins 0.5 0.5 0.9 1.2
ABS resins 0.4_ 0.7 0.5 0.5
Miscellaneous resins 0.3 0.4 0.6 0.8
(Synthetic resins total) (2.9) (3.5) (4.7) (5.7)
Fibers - 0.7 1.2 1.3
Others 1.2 1.5 1.8 2.9
Total 13.9 14.4 16.4 18.4
Grand Total 100.0 - - 100.0 -.100.0. - 100.0-

Source: Digest of Japanese Industry & Technology, No. 226, 1986.
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Plastics Industry

The plastics industry has grown and developed rapidly in response to
demands from auto and automotive parts producers for the replacement of .
conventional material. Total consumption of plastics in automotive parts is
predicted to grow from the current 458 million pounds, to 792 million pounds
in 1991, and to 1.1 billion pounds in 1996, or by 140 percent overall. 1/
~ Domestic automotive parts producers increasingly appear to be turning to

plastics in the form of advanced polymer composites as a substitute for steel
in large part auto applications and in smaller parts and components (fig. 9-2).

Figure 9-2
Plastic content in exterior automoblie bodies

Rear Bumper -
Thermoplastic Alloys
RIM

Source: Automotive News, July 27. 1987, p. E4O.

1/ "A Question of Survival,” Automotive News, Mar. 23, 1987, p. El4.
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Consideration of corrosion resistance, weight savings, surface quality,
benefits from lower tooling and manufacturing cost, part consolidation, and
adaptability to design and styling variations have prompted the automotive
parts producers to seek additional uses for plastics. A primary benefit from
the use of plastics is a significant reduction in the cost of production.
Plastic parts can be made in such a way that doesn't require part-mold curing

or secondary operations, such as sanding, deflashing, and filling. Moreover,

auto manufacturers are seeking to create assemblies that take the place of
several parts, not just a one-for-one exchange with steel.

Consequently, plastics suppliers are focusing on analyzing vehicle needs,
choosing product advantages to meet the needs, testing products, and providing
and testing prototypes. However, problems remain to be solved in the
manufacturing and processing area, including developing faster mold times and
more accurate injection machines, and in product functionality. The
manufacturing process for large plastic auto components--injection molding and
subsequent milling--is less expensive than that for conventional stamping
presses and assembly lines. Although automakers can save approximately $250
per car at current labor rates using plastic skins, the production time
required to produce a plastic shell (three to four minutes) compared with
stamping a metal part (1 to 2 seconds) has made it impractical to use plastic
shells on anything other than limited production models, according to the
industry. Domestic automakers say that for plastic bodies to be cost
effective in large volume assembly, the production time for plastic bodies
needs to be reduced to at least one minute. 1/

A technological breakthrough in plastics that will give U.S. automakers
and auto parts producers a competitive edge over their Asian and European
counterparts was announced in the fall of 1986 by a U.S. plastics company:
The firm has developed a high-productivity system that enables plastic
sheet-molding compound (SMC) to be processed into parts such as grill-opening
panels at assembly line speeds that are competitive with steel processing.
This new l-minute per part system is expected to save automotive and
automotive parts producers tens of millions of dollars in the production of -
plastic parts and components. 2/

Plastics that have been developed and used successfully in the automotive
industry include thermosets and thermoplastics. Thermosets, which include
sheet molding compound and reaction injection molding (RIM), are formed in a
press. Thermosets are structurally rigid and can withstand high temperatures
in paint ovens. Because they are made primarily of limestone and sand,
thermosets are not affected by the fluctuations in the price of crude oil on
the world market. Thermosets, however, cannot be recycled and, when melted,
degrade into a useless tar-like material.

Thermoplastic composites are reinforcing glass fibers embedded in a
matcix of low-cost plastic resin. Thermoplastics are lightweight, easy to
process, very flexible, able to be remelted for reuse, better at withstanding
impacts than thermosets, and expected to be as durable as steel. The
principal disadvantage is that they are not .capable of withstanding the high

1/ Warren Broen, op. cit.
2/ “Part-a-Minute Plastic Challenges Steel,” Automotive News, Oct. 20, 1986,
p. Dl6.
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temperatures of paint ovens. Thermoplastics are predicted to replace
thermosets in automotive applications, and indeed, that is their primary
marketing goal, according to automotive industry engineers.

Since plastic materials (thermoset and thermoplastic) are currently more
expensive on a dollar-per-pound basis than mild- and high-strength steel, the
plastics industry faces a challenge to develop materials that are cost
competitive with steel. Carbon steel sells for about 30 cents to 40 cents per
pound, and high-strength steel sells for ‘40 cents to 50 cents per pound. The
least expensive polyester for sheet molding compound, bulk molding compound
and thick molding compound formulations sells for 65 cents a pound. Higher
performance thermoplastics cost $1.15 per pound for acrylonitrile butadiene
styrene, $1.35 for polypropylene or polyethelene-based resins, and $1.85 per.
pound for either nylon or polycarbonate. 1/

Accordingly, research and development of cost-competitive automotive
applications for plastics is increasing. Although plastics companies have
been making resins for automobile parts for a number of years, DuPont Co. has
developed Alcryn, a thermoplastic rubber that looks, feels, and recovers like
vulcanized rubber. Alcryn is being tested by automakers and aftermarket
suppliers for use in luggage rack rub strips, gear shift boots, and knobs,
seatbelt sleeves, gas cap gaskets, steering wheel covers, hosés, body side
moldings and truck wheel-hub seals. 2/ DuPont Co.'s Beloxy Automotive
Engineering Resin Division opened its Worldwide Automotive Development Center
in Troy, MI, in 1986 for application development of engineering polymers and
to provide technical service to the automotive industry. DuPont predicts that
by 1991, the largest automotive applications for engineering plastics will be
exterior body panels, wheels, frame components, bumpers, fuel tanks, flush
window mountings, and other interior underhood applicatlions. 3/

DuPont has developed a plastic gas tank made of Selar Barrier resin with
a nonpermeable skin of polyethelene. The gas tank passed GM's tests, and is
expected to be used on automobiles in the 1990's. DuPont has a total of eight
resins it has been developing for plastic automobile parts. 4/

Monsanto Chemical Co., which will soon have an automotive support
facility in Detroit has- developed various kinds of plastics whose potential
applications include garnish moldings, carpet retainers, interior window trim,
mirror housings, lamp rings, drip rails, fender skirts, and rear-wheel
louvers. Additionally, U.S. and European automakers are evaluating the
company's Santoprene rubber as a replacement material for components of
automotive ignition wire assemblies. 5/ ‘

1/ "Automakers May Boost Use of Plastics,” The Journal of Commerce," July 15,
1987.

2/ "DuPont Plastics,” Automotive News, Mar. 23, 1987, p. E19.

3/ "Key Plastics Suppliers Still Firm on Composite Body Panels,” Ward's
Automotive Reports, July 14, 1986, p. 221.

4/ Robert Hilsdorf, "Plastics Said Gaining on Steel as Auto Panel Material,"
American Metal Market, Apr. 27, 1987, p.7. _

5/ "Monsanto Santoprene," Automotive News, Mar. 23, 1987, p. E18.
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Celanese Engineering Resins, Inc., recently opened a new automotive
research and development center in Detroit, MI. Material processing, .
injection molding extrusion, and materials testing will be conducted at the
center, in addition to prototype production of automobile parts. Celanese
began field tests in 1986 on auto parts made from its thermoplastic resin
Vandar. Potential applications for Vandar include components such as rear
bumpers, fenders, body panels, spoilers, clips, and fasteners. 1/

Adzel, a joint venture formed between General Electric and PPG, is
involved wlth developing new thermoplastic composites replacing steel for
automotive use. The new thermoplastic composite will feature a smooth,
steel-like finish that can withstand high oven temperatures needed for auto
enamels. This plastic is being used in 1987 Buick LeSabre T-type front
fenders and by Nissan in Japan, where it is being used on front fascia and
rear bumpers. 2/ GE said it has performed engineering work on an all-plastic
body, low-volume specialty car for one automaker and is involved in the design
of a plastic-paneled sedan.

The Ford Aerostar models featured polycarbonate polyester alloy bumpers,
polyethelene fuel tanks, nylon air cleaners, and polycarbonate headlamp
covers. Other plastic components include the brake reservoir and inlet/outlet
tanks for the radiators. :

Polycarbonate bumpers were also employed on Ford's Taurus and Sable
cars. First introduced in the United States .in the fall of 1983 on certain
Ford Escort models, these bumpers are about 35 pounds lighter in weight than
- comparable steel bumpers. The Taurus and Sable models employ nylon fuel lines
for greater resistance to corrosion and plastic sheath buckles in place of
metal units on the seat belts., The 1986 Taurus/Sable station wagons also.use
plastic rear load floor/seatback panel assemblies. Chrysler's 1986 Dodge
‘models and Chevrolet's A-body Celebrity models feature new soft bumpers.
Also, Chrysler's Jeep Commanche pickup truck features a front-end panel
weighing approximately 8 pounds.

General Motors has announced that it is painting thermoplastic fenders
for the Buick LeSabre T-Type on the assembly line. This is the first instance
in North America of a thermoplastic being treated "like steel™ on an assembly
line. Plastics and auto industry officials have said that assembly line
painting is critical for advanced materials to replace steel on autos.
Although there are a few exterior body panels made from RIM and SMC being
painted online, this is the first time an injection-molded thermoplastic piece
has been able to withstand the 375 degree Fahrenheit temperature that occurs
on the assembly line when parts are subJected to ELPO, an anticorrosion
process. 3/

GM's decision in 1986 to put its GM-80 program on hold dealt a serious
blow to plastics producers. The GM-80, originally scheduled for 1990°'s
production, was the industry's first attempt to use plastic bodies in

1/ Angela King, "Celanese Opening Car R&D Unit," American Metal Market,

Apr. 13, 1987, p.5.

2/ "Adzel Reinforcing The Composites Market," H1gh Technology, February 1987,
p. 12.

3/ Robert Hilsdorf, "GM Painting Thermoplastics on Line,” American Metal
Market, June 1, 1987.
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high-volume production cars. The program would have converted the Chevrolet
Camaro and Pontiac Firebird to front-wheel drive, plastic-bodied cars. The
production schedule was temporarily halted because of the difficulty in
switching to front-wheel drive and technical difficulties with the plastic
body construction, according to GM officials. The high cost of the car
(approximately $20,000) was also a significant factor. 1/ GM also cancelled
its GM 98 project in the fall of 1987, which was to convert 2 high-volume car
lines from steel to plastic skins in the 1990's. Chrysler cancelled its
Genesis project aimed at developing high-volume plastic-bodied cars, and
disbanded its composite vehicle materials engineering group. Chrysler's
decision was based on such factors as economics, resistance to change, and
familiarity with conventional materials. 2/ The production of plastic-skinned
Pontiac Fieros and Corvettes is scheduled to continue along with a new GM 200
plastic-skinned minivan. No other U.S. automaker has plans to introduce a
plastic-bodied vehicle over the next 5 years. :

Motor Wheel Corp., a U.S. company, has recently developed a fiberglass-
reinforced thermoset resin wheel for cars that meet or exceed industry
standards on fatigue. 3/ : g

Chrysler will use an all-plastic clutch master and slave cylinders on a
1988 vehicle, according to industry sources. This will be the first time all-
plastic master and slave cylinders will be used. The units are reportedly
compact, are a fraction of the weight and cost of conventlonal cast cylinders,
and solve cylinder porosity problems through the use of plastic.. 4/

Because plastic components are light and generally bulky, ‘it is costly to
ship them overseas. Industry observers point out that these factors are
likely to affect the level of imports from Japan. Additionally, a U.S. auto
industry representative indicated that the United States has a significant
lead over Japan in developing structural composites for automobiles. Although
competition arising from imports of automotive parts from Japan is being
monitored, Japanese auto manufacturers and suppliers have increased their
commitment to U.S. facilities. 5/

Japanese manufacturers of the 2 million passenger cars-and light trucks
that are projected to be built in the United States by the early 1990's could
purchase almost 400 million pounds of plastic resin and 140 million pounds of
elastomer, according to industry observers. Because their manufacturing/
supplier relationship is characterized by a high degree of loyalty and long-
term relationships, it is most likely that Japanese auto manufacturers will
seek suppliers who exhibit these same characteristics. 6/ 1t also has been

1/ "Buick Boosts Plastics Use,” Automotive News, Mar. 9, 1987, p. 27.

2/ Al Wrigley, "Chrysler Halts High-Volume Plastics Push,” Automotlve News,
Sept. 21, 1987, p. 1.

3/ "Plastic Car Wheels From Motor Wheel," Automot1ve News, Apr. 206, 1987,

p. E8. -

4/ "Plastic Clutch Cy11nders Near," Automotive Industr1es. July 1986, p. 8.
5/ "Plastlc Products Division: 'Our Vision is That We'll Grow Through
Dlver51f1catxon'," Automotive News, Dec. 29, 1986, p. D22.

6/ "Slicing the New Plastic's Pie,” Automotive Industries, July 1986, p. 15.
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suggested that the Japanese will exert pressure on Japanese auto parts
suppliers to invest more heavily in U.S. facilities, to the extent that the-
Japanese original equipment manufacturers will insist that Japanese suppliers
in Japan and Korea must also produce auto parts in the United States. 1/

Although U.S. auto parts producers are facing competition from shifting
parts facilities to the United States, joint ventures between U.S. and
Japanese companies have been formed to develop and market thermoplastic
compounds. Exxon Chemical Co. and Mitsubishi Petrochemical Co. formed a joint
venture to develop and market thermoplastic components for use in
injection-molded automotive components made in the United States.-2/ Exxon
will provide polymer production capabilities, and Mitsubishi will provide
blending and compounding technology to produce automotive specialty interior
and exterior applications. The joint venture will supply Japanese-owned
vehicle plants in the United States first, then target GH Ford, and Chrysler
next. 3/ .

Nissan Motor Co. has developed, in conjunction with General Electric Co.,
a thermoplastic resin that will be used in lighter body panels in .autos,
replacing conventional steel for front fenders and front and rear body
panels. The material, called Polyamide Modified PPo Alloy, will comprise 25
percent of the car's body, and ‘is 25 percent lighter than automotive sheet. 4/
The future of the auto parts industry lies in the cooperation between the
automotive, steel, and plastics industries. Many U.S.. producers responding to
the questionnaire indicated that in the near future steel will be the material
of choice, and it will be at least 1995 before plastics will have a .
competitive impact on the industry. The balance of steel versus plastics will
depend on the improvement of steel qualities and formability and on the
tooling process. No massive substitutions for steel in automotive parts is
foreseen, according to steel industry observers.. Rather, substitution of
hybrid auto components, part steel and part plastlc, that would replace all
steel parts, is projected. .o

Industry sources state that unless the cost-difference between U.S. and
Japanese vehicles is narrowed, it is predicted that the U.S. automakers' share
of the domestic market will drop from 70 percent in.1985 to 50 percent in 1995,
and Japan's will rise from 25 percent to-42 percent.. 5/  AutomaKers are
following two paths, evolutionary (1985-90) and revolutionary (1990-95), to
navrow the cost gap. The development of new materials figures prominently in
both strategies. The evolutionary stage calls for improvement in current
facilities to improve quality, productivity, efficiency, and to cut costs.
During this phase, automakers' planning and execution of most vehicle programs
must be accomplished in existing facilities with existing manufacturing

1/ "Asian wurms Seen Growing in American Plastics Sales,"” Automotlve News,
June 9, 1986, p. 26. : .

Zz/ "Exxon Unit, Mitsubishi Form Polymer Venture," Journal of Commerce, Feb. 11,
1084
3/ "Composite Materials Plant for U.S.,"” Ward's Automotive Reports, Dec. 29,
1986, p. 413. v .
4/ "Nissan to use New Resin to Replace Heavier Metal Body Panels,” Automotive
News, Oct. 6, 1986, p. 51.
5/ Jack Walsh, op. cit., p. 16.
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methods. The revolutionary phase begins with the implementation of drastic
changes that provide innovative technology to reduce costs and improve quality -
further. 1/

Aluminum Industry .

In 1976, the typical passenger car built in the United States contained
approximately 86 pounds of aluminum, primarily in the engine and transmission.
By contrast, the typical automobile in 1986 usés an estimated 140 pounds, and
by 1991, an increase to 145 pounds is likely. 2/

Propelled by advantageous properties, new fabrication techniques, and the
trend to reduce weight, which arose from energy concerns, aluminum has made
in-roads into the auto component markets once held by iron and steel. The
most promising applications lie in the cast, forged, and extruded components
used in power trains, drive lines, wheels, and suspension systems.

The single-tube aluminum driveshaft produced by Ford for the 1986
Aerostar is the first high-volume (160,000 units per year) aluminum driveshaft
in the world. Weighing 11 pounds (8 pounds less than similar steel units),
the driveshafts are reportedly relatively free of imbalance and vibration
problems common to steel units and less expensive than steel driveshafts,
according to Ford engineers. 3/ In addition, aluminum driveshaft may also
replace some glass/graphite fiber units and steel un1ts in Ford's rear-drive
vehicles. .

In radiators and other auto heat exchangers, the replacement of
copper/brass by aluminum is already underway, and it is. probably only a matter
of time before all automotive heat exchangers are made of aluminum. Aluminum
brazing, which produces a joint as strong as materials belng joined, has an
added advantage of resistance to corrosion. 4/

Aluminum's ability to be cast into more intricate shapes with thinner
walls than iron, better thermal conductivity, and its offering of equivalent
strength at 40 percent of its weight, points to the future replacement of cast
iron by aluminum in automotive intake manlfolds, according to a spokesman for
the foundry industry. 5/ .

New engine applications for aluminum are also underway, including
cylinder heads weighing approximately 20 pounds, and blocks weighing 35 pounds
or more. For example, GM has aluminum cylinder heads planned for its
2.8-liter V-6's, 2.0-liter 4-cylinder units, and the new l6-valve 2.3-liter
engine due out in 1987. Additionally, the 1.9-liter Saturn 4-cylinder engines
will use aluminum heads and blocks, and Pontiac's 2.4 "Manhattan" may contain
integral block/head castings of aluminum. 6/

1/ 1bid.

2/ Ibid.

3/ Al Wrigley, "Substitute Materials Gain More Ground in '86 Models,”™ Ward's s
Automotive Yearbook, 1986, p. 25.

4/ "A Closer Look at Aluminum,” Automotive News, Apr. 20, 1987, p. E22,

5/ 1bid.

6/ Al Wrigley,"Materials Mix,"” American Metal Market, Apr. 7, 1986, p. 5.
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The largest aluminum component to appear in 1986 was the housing or case
for Ford's new 4-speed automatic AXOD transmissions.  The cases, weighing 28.5
pounds after machining, are supplled by Ryobi Ltd. of Japan, Doehler- Jaers.
Division of Farley Industries, and GM's central foundry d1v191on

The new aluminum Postal Service Long Life Vehicle, des1gned by Grumman
Olson,’ a. body manufacturer, weighs one-half as much. and is expected to last
three times’ as:long “a Steel body. Although alumlnum truck bodies are
usually palnted_only'on the outside, ‘this’ vehlcle is paxnted throughout the
all-aluminum body. The" only plastic used. is conta1ned 1n the heater,
air-intake and d1str1butlon unit, and 1nstrument panel

Automakers are’ work1ng to develop an all alumlnum or part—alumxnum body
for passenger cars for’ commerc1al appl1cat1on by the 1990's. Recently, West
German automaker Audi AG and Aluminum Corp. of America (Alcoa), jointly built
and tested an aluminum body. joined by a comb1nat1op of riveting and adhesive
bonding. The aluminum spaceframe uses a new die-casting process to produce
aluminum extruded tubing that is connected by glue. The die-casting process
simplifies productlon of structural components, and. reduces the number of
separate body parts from about 400 to 75. The spaceframe will result in a
weight savings of. 260 pounds through the replacement of 660 pounds of
aluminum, resultlng in a net sav1ngs of 500 gallons of fuel over the veh1cle s
11fet1me 1/ :

Another application for aluminum are wheels that are fabricated into one
piece by impact extrusion (used in the Aerostar van), and wheels that are
split-spun. ‘Both wheels wetgh less than comparable steel or cast aluminum
wheels, and are more resistant to- corrOS1on “than steel wheels. The split- spun -
wheels are shaped from an aluminum dlsk 1nto a wheel on a computer-controlled
hydraullc sp1nn1ng machine in 90 seconds. 2/

CNG Cylinder Corp., a subs1d1ary of Alcoa, has developed an aluminum
composite fuel tank for compressed natural gas as a fuel source for cars.
Weighing one-half as much as the customary steel gas tank, the aluminum
composlte features greater capacity and strength of materlal 3/

The use of alumxnum in Japan is expected to increase, even to exceed
plastic parts in automotlve components Although aluminum is expensive in
Japan, a relatively large 'volume of alumlnum is used in parts such as cylinder
heads and 1ntake manlfolds s

deo e
i 4 SR RS

PR

Other Industries

Effects on other industries such as adhesives, textile, magnes1um, glass,
and ceramics are significant as R&D increases in these areas and rapidly
develop1ng technology encourages materials shift. .

1/ Glor1a T. LaRue, “Spaceframe for Autos R&D Target at Alcoa," Amerlcan Metal
Market/Metalworking News, Nov. 10, 1986, p. 18. . .
2/ 1bid.

3/ 1bid.
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The automotive applications for adhesives, both as replacements for
welding and first-choice agents for joining metal and plastic parts, is
expected to increase rapidly from approximately $17 million annually in 1986,
to $80 million ‘annually by 1992. 1/ The current market for adhesives for
bonding components, such as windshields, is worth about $30 million. 2/

Adhesives are used to. either supplement or replace conventional welding,
and sometimes are preferable to spot weldlng because welded join¥s:tend to
break in service. Adhesives provxde advantages of better corEsdilbmYresistance
and load distribution, and may be preferred in appl1cat10ns”wh@?€§1t is
difficult for welding apparatus to gain access to the joint.

Examples of adhesive use include reinforcement brackets for the floor
pans of the N-body Oldsmobile Calais, Buick:Somerset, Buick Skylark, and
Pontiac Bonneville cars. 3/ Additionally, Bertone and Aluminum Co. of
Montreal have begun work on a project to create an all-aluminum car chassis
that is glued instead of welded. 4/

An elastic polyester textile for automobile seaibacks, which works as a
spring, has been jointly developed by Honda Motor Co. and DuPont Japan Ltd.
The seatback is made by covering a steel frame with the textile, which is
covered by a urethane case and vinyl or cloth upholstery. Although ore
expensive than conventional steel springs, the use of less urethan and other
materials results in a weight cut by 1 kilogram .and a 10 percent reduction in
total cost for the complete seat. 5/

Magnesium alloys appeared in the 1986 Ford Aerostar clutch housing and
brake-and-clutch pedal support brackets, supplied by Global Die Casting Inc. 6/
Dow Magnesium has recently developed a magnesium engine block for racing cars
that weighs only 226 pounds, a 95-pound weight savings over conventional cast
iron racing engines. The sand-cast, 3.0 liter, four-cylinder block generates
312 horsepower. It will be marketed by Pontiac Motorsport. 17/

The Aerostar makes use of wood fiber substrate materials in the interior
trim and on the doors and quarter panels. Nylon-coated galvanized steel center
floor track assemblies are used in the same vehicle for sliding side doors. 8/

The new "'Tnsta Clear"” windshield glass developed by Ford's Glass Division
is an available option in Ford's Taurus and Sable cars. The windshield is

1/ Al Wrigley, "Auto Market for Adhesives EXpected to Quadruple;" American
Metal Market/Metalworking News, Nov. 10, 1986. p. 9.

2/ 1bid.

3/ 1Ibid.

4/ Automotive News, "Aluminum Car Chassis That's Glued Together?,” p. 56.

5/ "Honda-DuPont Venture Develops Car Seatback Without Springs,” Automotive
Parts International, Feb. 13, 1987, p. 8.

6/ Al Wrigley, "Substitute Materials Gain More Ground in '86 Models," Ward's
Automotive Yearbook, 1986, p. 25.

1/ "Pontiac Motorsports to Market Dow Magnesium Engine Block,™ American Metal
Market, Mar. S5, 1987, p. 4.

8/ Al Wrigley, "Substitute Materials Gain More Ground in '86 Models," Ward's
Automotive Yearbook, 1986, p. 27.
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composed of a silver and zinc oxide coating, 100-billionths of a meter thick,
applied to the inner surface of one of two sheets of glass sandwiched
together. A thicker band of silver applied around the perimeter of the
windshield is'connected by wires to ‘the car's-alternator and acts as an
electrical conductor. The windshields are capable of removing one-tenth of an
inch of frost within 2 to' .3 minutes at a temperature of OOF without using
windshield wipers. 1/ . .

Ceramics' use in automotive engine components is being examined by
automakers the world over. New ceramics for vehicle use are composed of
silicon and other traditional ceramic ingredients combined with carbide
polymers alumine and other materials. The advantage of advanced ceramics for
engine applications include extreme hardness, low density, high melting
points, high corrosion resistance, lightweight, and good mechanical properties
at high temperatures. The principal problems of ceramics include its
brittleness (it is about 100 times more brittle than steel) and its
characteristic for sudden and catastrophic failure. Other difficulties
include reducing the cost of production through economies of scale, and
gaining consumer preference. 2/

Ceramics are well suited to engines berause they allow the compression
and expansion of gases without the loss of heat or engine damage and improve
fuel efficiency and emissions control. Because ceramics do not transfer heat,
a ceramic engine would not need a cooling of the lubrication system, and, in
fact could be radiatorless by 1995. 3/

Current use of ceramics in domestically produced engines include port
liners, precombustion chambers, and rotors for turbochavgers. Subsystems such
as all-ceramic valve trains, which weigh less and can outperform their metal
counterparts, are said to be about a decade away, as is a full ceramic-engine
design. 4/

GM will incorporate ceramic materials in the engine of its 1991
Camaro/Firebird. WNissan announced in 1985 an upcoming sports car containing a
ceramic turbocharger rotor, and Isuzu will introduce an automotive diesel with
ceramic-coated components by 1990. 5/

The use of ceramics is expected to gradually increase, and by 1990, the
content per vehicle could reach $10 and exceed $56 by 1995. 6/ The total
market for ceramic parts in diesel and advanced gas--turbine engines is
expected to amount to $90 million by 1990, and rise to $460 million by 1995. 7/

Japanese caremakers are currently the world leaders in the development of
ceramic engine technology, and are expected to maintain that lead. Spurred on

1/ Ibid.

2/ "Are Ceramics Worth Their Mettle?,” Automotive News, May 11, 1987, p. E30.
3/ "Cencdyne Predicts Ceramics to Bow on Multi-vValve Engines,"” Automot1ve
News, Dec. 15, 1986, p. 397. .

4/ “EKngines," Automot.ive News, Dec. 15, 1986 p. 397.

5/ 1bid.

6/ "Are Ceramics Worth The1r Hettle?" Automotlve News, May 11, 1987, p. E30.
1/ Scott Miner, "Japanese Said to Lead in Auto Ceramics R&D," Automotive News,
Aug. 4, 1986, p. 64.
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by its stronger demand for small-displacement, high-rpm, fuel-efficient,
high-performance engines, Japan spent about $50 million in R&D for ceramics in
1984, compared with $30 million spent by the United States. 1/ The U.S.
market for cerawic engines could grow to about $100 million in 1990 (providing
an additional $35 billion in the gross national product and 245,000 more jobs)
and to about $1.3 billion by the year 2000. 2/ In order to gain an increasing
share of this growing market and to surpass Japan as the world leader in
ceramics technology, the U.S. industry needs to concentrate R&D efforts on
increasing the commercialization of advanced ceramic products, according to a
ceramics industry representative. 3/

1/ Scott Miner, "Japanese Said to lL.ead in Auto Ceramics R&D," Automotive News,
Aug. 4, 1986, p. 64.

2/ Matt Delorenzo, "Use for Ceramics Turned First Step Toward Leadership,"”
Automotive News, June 22, 1987, p. 30.

3/ Thid.




CHAPTER 10. TIMPLICATIONS OF THE U.S. AUTOMOTIVE PARTS INDUSTRY'S
COMPETITIVE POSITION

The U.S. automotive parts industry is undergoing a restructuring process
that is resulting in a streamlined, more competitive industry. The Assistant
Secretary for Trade Development of the U.S. Department of Commerce stated that
U.S. parts firms have accepted the growing challenge from Japanese parts
makers and can produce high-quality, competitively priced automotive
parts. 1/ The Automotive Parts and Accessories Association (APAA) claims that
independent studies show, and Japanese original-equipment manufacturers know,
that there are highly competitive U.S. manufacturers in every single product
category. 2/

Under the threat of losing customers, many U.S. parts makers have
developed improved production controls in recent years. For example, a
Portland, ME, plant of Parker Hannifan Corp.'s Nichols Group supplied over 1.6
million oil-pump parts for the Ford Escort without a single reject.
"Yesterday, we might have referred to this as unbelievable,” said the group
President. "Today, it's that or don't compete." 3/

Other U.S. parts firms believe that they are ready to sell in the
Japanese market. A window part designed by Sheller-Globe (Toledo, OH) for
Nissan U.S.A. "was better than we could get in Japan,” said the President and
Chief Executive Officer of Nissan Motor Manufacturing U.S.A. He added, "I
think it will (also sell) in Japan.” Encouraged by such progress, about 23
U.S. companies now have offices in Japan, according to the Motor & Equipment
Manufacturers Association's (MEMA) Tokyo office, which opened in June 1987. 4/

Indeed, data provided by the Japanese Automobile Manufacturers
Association (JAMA) show that U.S. suppliers increased their sales of parts to
Japanese automobile manufacturers and their U.S. companies during the 1985 and
1986 Japanese fiscal years (table 10-1). JAMA also noted that 807 U.S. parts
makers were selling to Japanese automakers in April 1987 and that Japanese
automakers had ordered 118 prototype/sample items for the purpose of importing
from U.S. suppliers during August 1986-July 1987. 5/

Many U.S. parts makers have been able to markedly improve their
competitive position in a very short period of time. 1In 1985, New United
Motor Manufacturing Inc. (NUMMI) reported that their U.S. suppliers had six
times more defective parts than did the auto producer's Japanese suppliers.

In 1987, NUMMI's rejection rate for domestically produced parts is about equal
with that of Japanese--supplied products. 6/

1/ Transcript of the hearing, p. 7.

2/ 1bid, p. 115.

3/ "U.S. Parts Makers Just Won't Say 'Uncle'", Business Week, Aug. 10, 1987,
p. 76.

4/ 1bid.

5/ Unpublished documents supplied by the U.S. Department of Commerce, August
1987.

6/ Transcript of the hearing, pp. 142-143.
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Table 10-1 .
Automotive parts: Japanese automakers' purchases of selected U.S.-produced
products, Japanese fiscal years 1985-86 1/

(In thousands of dollars)

Item 1985 1986
Engine parts......ooovveennnennennn 205,830 238,507
Chassis and drive train parts...... 187,852 205,542
BOAY PACES. .o vveteeineine s 396,367 775,955
Electrical/electronic parts........ 684,518 916,230
ACCesSSOries. .. ... v nverennrosnas 76,046 106,542
Materials.........oveveneocnnunnnss 175,883 246,659
Total.....ooiiineeinnneninnsss 1,726,496 2,489,435

1/ The Japanese fiscal year ends March 31.

Source: Japanese Automotive Manufacturers Association.

Other Japanese-owned automakers based in the United States acknowledge
improvement in U.S. quality; however, they still cite the need for decreasing
the number of defective parts. In 1986, Honda rejected 0.817 percent of
U.S.-supplied parts, compared with less than 0.5 percent from Japanese parts
makers, according to Honda of America's purchasing manager. Nissan is
rejecting 1 to 2 percent of the U.S.-produced parts it purchases, compared
with less than 1 percent of the Japanese products, stated the vice president
of product control and purchasing at Nissan U.S.A. 1/ 1In addition, JAMA
relates that efforts by Japanese automakers to buy parts from some U.S,.
companies unfamiliar with their requirements have ended in frustration. 2/

JAMA notes that U.S. automakers are now trying to implement just-in-time
(JIT) delivery (see p. 7-15) with increasing success, as reflected in
decreasing inventories in relation to sales. Many U.S. parts makers are
adjusting by opening satellite plants and often linking their operations to
those of their customers by computer. 3/ Further, a number of U.S. producers
responding to the Commission's questionnaire emphasized corporate objectives
that included reductions in finished goods inventories and *"goods in process"
inventories.

JAMA also cites the trend in the United States toward greater reliance on
suppliers for R&D support. Many U.S. parts makers are increasing their
engineering support in recognition of the need to improve product quality and
develop new technologies in order to meet Government regulations, cut costs,
and build cars that will satisfy consumer demand. 4/

1/ Bryan Berry, Metalworking News, June 15, 1987, p. 13.
2/ Transcript of the hearing, p. 199.
3/ Prehearing brief, JAMA, pp. 28-29.
4/ Prehearing brief, JAMA, pp. 31--32.
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U.S. Industry Responses to Competitive Developments

The U.S. parts makers that focus on the basic issues (reducing costs,
improving quality, and increasing participation in product R&D, design, and
flexible delivery systems) will be best prepared to survive the 1990s and to
be part of a U.S. industry comprised of larger companies with smaller (150 to
300 employees), more flexible units within each company. Further, respondents
also indicated that many U.S. producers must reevaluate their management
practices in order to remain competitive in future years. One major U.S.
automaker stated that Japanese suppliers have effectively reduced the layers
of management and lowered production-to-staff ratios. Arthur Andersen & Co.'s
1987 survey of the auto industry reported that management practices and a -
well-defined management system were identified by 89 percent of North American’
vehicle manufacturers and 66 percent of North American parts suppliers as a
major competitive advantage for Japanese-owned parts firms. 1/

Many respondents stated that U.S. firms must also better understand and
incorporate certain Japanese business practices. The president of Variety
Stamping Corp., notes that Japanese automakers typically provide an explicit
timetable that outlines a supplier's every step from initial award to mass
production. Suppliers once considered outside of the process now are required
to become involved in preproduction meetings and seminars, indicated the
official. 1In addition, he emphasized that the Japanese scrutinize management
philosophy, explaining that they "want to see a good working relationship with
employees so they can introduce change and new training procedures." 2/

Better management/labor relations.--The U.S. parts industry must also
adjust labor relations smoothly in parallel with increased investment in new
technology. Greater computer automation on the production floor and emphasis
on improving productivity will often depend on relaxed work rules, retraining
workers to improve skill levels, and wage packages that could include reduced
wage rates and benefits, but with increases tied to either personal or company
performance. Further, employees will become more productive when working with
more efficiently designed equipment; thus, fewer workers will be needed to
manufacture the same quantity of auto parts. 1In addition, one U.S. automaker
responding to the questionnaire also emphasized the need to make better use of
the salaried workforce and to reevaluate compensation programs.

Customer relations.-~Changes in the U.S. industry will bring about
different ways of doing business. For example, Milwaukee-based Johnson
Controls Inc. operates 10 plants for the production of auto seats and trim
near its major customers, including Toyota, Honda, GM, and Ford. These
operations are run "Japanese style”; i.e., as separate units dedicated to a
single customer. 3/ :

1/ Arthur Andersen & Co., Cars and Competition: Management Challenges, July
1987, p. 28. _

2/ Barbara Weiss, "Japan Auto Transplants Look For 'Kaizen' in U.S.
Suppliers,” Metalworking News, June 8, 1987, p. 34.

3/ "U.S. Parts Makers Just Won't Say 'Uncle',” Business Week, Aug. 10, 1987,
p. 76.
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U.S., suppliers' increasing emphasis on quality in the coming years should
be evident as more firms offer longer, more comprehensive product warranties.
Moreover, the use of more sophisticated diagnostic test equipment should
reduce service problems. Finally, vehicle manufacturers are currently
extending warranties; thus, aftermarket service products increasingly will be
sold directly through new vehicle dealerships.

Technical personnel.--U.S. suppliers must also attract top quality
engineering personnel in their efforts to increase the focus on R&D and
compete with foreign competitors. For example, although Japanese engineers
earn about one-third less in relative salary than U.S. engineers, Japan is
ahead of the United States per capita in educating engineers; that is, Japan
has many more times the engineers per 1,000 (population). However, the real
concern is for the coming years: "Right now, there is an ample supply of
engineers,” explains a former vice president of research for Ford Motor Co.,
adding, "I don't think there is any great deficiency in numbers, but there is
uncertainty about the future.” 1/ :

U.S. firms' investment in technical personnel will be increasingly
important in preparing for future technical developments. For example, new
discoveries in the field of superconductivity (i.e., the ability of o
electricity to flow through a substance with zero resistance) hold promise for
increasing the energy efficiency and acceptance of electric vehicles. Thus
the auto parts industry could be greatly affected, e.g., there could be
tremendous changes in the powertrain of a vehicle, thereby forcing parts
makers to revamp their product lines and production technology.

U.S. suppliers must continue to focus on coordinating production,
technical developments, and their sales efforts with Japanese automakers'
model changes. Japanese auto producers typically introduce full model changes
once every 4 years and frequently make minor changes at shorter intervals;
thus, suppliers are often required to develop parts that will be used for a
limited duration in a relatively short period of time. 1In contrast, U.S.
automakers do not introduce model changes as often as the Japanese. 2/ 1In
fact, one U.S. automaker responding to the questionnaire stated that long
development leadtimes in the U.S. industry inhibit flexibility and rapid
reactions to changes in environment; therefore, U.S.-produced products are
often introduced too late.

Production management.--Increased emphasis on technical ability will be
evident as many U.S. companies may be forced to expand their product lines, as
well as to design, engineer, and manufacture complete systems. Although this
could be a feasible option for many large parts companies, many small firms do
not have the resources and would be unable to consider such expansion by
themselves. Moreover, certain types of large, complex systems would be beyond
the scope of even large parts producers; for example, one U.S. producer of
bearings responding to the Commission's questionnaire laments that bearings
are increasingly being imported on entire component systems such as engines,
transmissions, and axle assemblies. 1In addition, industry sources report that

1/ Matt DeLorenzo, "Enough Engineers Today, but Future Isn't Bright,”
Automotive News, May 18, 1987, p. 24.
2/ USITC staff interview with MITI, Tokyo, Japan, Apr. 20, 1987.
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instrument panels and door: systems w1ll be 1ncrea51ngly subassembled in
modules. 1/ : . .

Another development of limited potential application is the
standardization of parts production. -Industry sources report that Japanese
auto producers Mitsubishi Motors Corp. and Mazda Motor Corp. have begun a
JOlnt study to identify the parts and components .that could be standardized
between them. Mazda.and Ford reportedly also. have reached -an agreement on
common component production. These parts could -include fuel tanks, plastic
products, electrical parts, and instrumentation parts. Recent negotiations
among Japan's four major truck producers (Nissan, Mitsubishi, Hino, and Isuzu)
were aimed at the common use of certain parts including brake systems and
batterxes 2/

Industry outlook.--Major U.S. -automakers responding to the questionnaire
projected an uncertain vision of the U.S. parts industry during 1988-92. U.S.
auto producers noted that exchange-rate adjustments will continue to be an
important factor in U.S. competitiveness; however, they predicted that the
industry will experience plant closings, consolidations, and elimination or
absorption of small firms. One U.S. automaker predicted that even if U.S.
suppliers implement techniques to synchronize flow, take advantage of new
technology, and reduce costs, the U.S. parts industry could suffer a 10
percent drop in profits by 1992.

In such a complex, rapidly changing environment, some U.S. suppliers can
foresee a scenario wherein the U.S. parts industry could decline in
competitiveness during 1988-92. 1In 1986, foreign auto producers accounted for
about 32 percent of U.S. sales, including both their U.S.-built and imported
vehicles. Many questionnaire respondents declared that these cars contained
Qery few U.S.-produced parts. Autos built by foreign-owned companies could
account for 40 percent of U.S. sales in 1990, based on assumptions for 1988-90
that (1) the auto import penetration level remains at the 1986 level; (2)
productxon by foreign-owned automakers in the United States rises as predicted
from about 550,000 units to nearly 2 million units, while U.S. production by
GM, Ford, and Chrysler declines from approximately 8 million units to about 7
million autos; and (3) the total market for autos remains relatively flat at
about 11 million vehicles. 1In fact, several questionnaire respondents
projected that foreign-owned automakers (utilizing relatively few
yY.S.-produced parts) could even take 50 percent of the U.S. market by 1992.

U.S. suppliers producing commodity-type, high volume mechanical components
such as wheels and small stampings will probably find themselves in a
declining competitive position vis-a-vis other major parts-producing nations.
Foreign industry sources predict that over the next 10 years commodity-type
components will tend to move to countries such as Korea, Taiwan, and Brazil
that have lower costs and increasingly capable manufacturing and technology
_haSes. Several questionnaire respondents allege that Japanese parts firms

1/ Arthur Andersen & Co., Cars and Competition: Management Challenges, July
1987, p. S.

2/ "Common Use of Components Likely Among Japan's Automakers,"” Automotive Parts
International, Nov. 14, 1986, p. 6, and interview with Mazda officials,
Hiroshima, Japan, Apr. 24, 1987.
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will receive financing incentives to build modern production facilities in
Korea, Taiwan, and Mexico. As long as suppliers in these countries have at

least a 15 percent cost advantage, they will provide significant competition
for U.S. suppliers.

A number of questionnaire respondents also stated that U.S. companies
must respond with short-term profits to satisfy investors whereas Japanese
parts firms are willing to implement long-term planning and sacrifice
short-term profits to establish market position. U.S. firms claimed that the
growing threat of corporate takeovers often exacerbates these pressures.

Although the future U.S. parts industry will probably be comprised of
fewer, but larger companies, the coming years do bode well for U.S. parts
makers producing components requiring relatively high technology or the need
for variability or responsiveness to end user demand. These types of products
include assemblies, subassemblies, electromechanical components, highly
stressed components, application-oriented parts, and integrating components.



CHAPTER 11. OVERVIEW OF AUTOMOTIVE ELECTRONICS

Automotive electronics represent the leading area of technological
development in automotive parts and systems. Electronic componentry is being
- used not only in new electronic products, but is also being widely incorporated

into other automotive parts and systems.

The U.S. market for automotive electronics is evolving rapidly as new
products are introduced with virtually every new automobile model year. These
products allow automakers to produce vehicles that ‘are more fuel -efficient and
emit reduced pollutants and at the same. time increase passenger safety,
comfort, and convenience. 'Although there are a wide variety of automotive: -
electronic products, they can generally be grouped into three categorles
powertrain electronics, electronic vehicle controls, and body eleéectronics
including instrumentation panels. 1/ Because of the 1ncre351ng 1mportance of
electronic components to the future of the global parts 1ndustry, automotlve
electronics will be discussed separately in this chapter whereas other f; ’
selected auto parts will be d15cussed in chapter 12. o

‘Powertrain Electronics
Powertra1n electron1cs is the largest segment of the automotxve

electronics market. Powertrain electronic products control.engine -
performance, 1gn1t10n, and transmission functions. The englne control un1t 1s
the most pervasive of the powertrain electronic products (flg 11-1). Th1s
unit varies between makes and models but, in general, controls the eng1ne ‘S
efficiency and emissions output. It can use input from -as many : ‘as’ 20 0y F
different sources (typically sensors) and its- output can control actuators;
that perform as many as 22 different functions including. fuel: 1nJect10n, spark
control, emissions control, idle speed, self d1agnost1cs, and knock control £
(fig. 11-2).. . Sl st e

A related function, sometimes considered a separate item;:is électtonic’
ignition. The engine control module commands the electronic ignition that '
replaces the ‘traditional mechanical distributor. Electronic ignition is’
achieved with a solid state switching module -that, based upon engine pOSLtlon
sensors, determines the proper time to fire high~energy co1ls .

Another 1ncreasxngly s1gnif1cant electron1c powertra1n product is.
electronic transmission control. This technology’ involves electron1c shlft
points that provide quicker, smoother, and mechan1cally s1mpler gear shifting
than conventional hydraulic valves. As an offshoot, electronically controlled
continuously variable transmissions are being developed. This technology has
the potential to optimize fuel economy and power levels - and .minimize exhaust
emissions over a wide speed range. Once perfected, the technology will
provide the automobile owner improved handling, lower erl consumption, and a
quieter ride. Manufacturers will benefit from reduced:emissions and
potentially lower manufacturing costs.

1/ Although frequently considered part of the automotive electronics market,
autosound electronics are discussed elsewhere on p. 11-1. '
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Figure }]-2 --Significant inputs and outputs of a typical engine control module
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Electronic Vehicle Controls

Another segment of the U.S. automotive electronics market involves
vehiclé control and includes such specific products as electronic antilock
braking systems and electronically assisted suspension. These products are
relatively new but are rapidly being accepted. This is especially true with
antiléck braking. With this system, a digital control computer continually
monitors wheel speed versus vehicle speed and, during an emergency stop, the
brake pressure is selectively limited to prevent wheel lockup. This allows
the driver to maintain control of the vehicle while stopping in the shortest
possible distance and in a straight line. Since wheel speed is continuously
monitored by the computer, it is able to adapt to varying road surface
conditions, thus providing better traction. Because this feature has
significant safety implications, it is being accepted rapidly and will most
likely be a standard feature in most cars in the future.

Electronically assisted suspension senses road conditions and maintains
the vehicle at a specified height through automatic feedback. This increases
the ride quality and improves handling. Another aspect of the system allows
the adjustment of the shock absorber damping ability. A "soft" setting can be
selected for a more luxurious ride, a "firm" ride can be selected for a
sportier feel. The improved ride and handling aspects of this system are
becoming very popular on more expensive small- and medium-sized cars. It
gives the ride and feel of a large luxury car and still retains the economies
associated with a down-sized vehicle.

On the leading edge in electronic vehicle controls are other products to
improve driveability. One such product is electronically actuated steering,
which replaces hydraulics with electronic control using torque sensors and DC
motors. 1In addition, electronically assisted all-wheel steering and all-wheel
drive are being developed to increase driver control in emergency situations
and to improve handling. ’

Body Electronics

Body electronics refers to a wide variety of automotive electronic
products and systems. Included are multiplex wiring, electronic voltage
regulators, body control computers, digital displays and instrumentation,
electronic security monitoring systems, keyless locks, voice--activated
ignition, automatic mirrors, climate control, voice warnings, navigation
systems, trip computers, collision avoidance systems, memory power seats, and
passive restraints. Many of these features will probably remain as options on
luxury vehicles; however, automatic mirrors, multiplex wiring, and voltage
regulators will probably be installed in all automobiles.

An industry standard for the application of multiplex wiring is being
developed. This technology may have significant implications on the
development of more electronic and electrical features. As the number of
features grow, the amount of wiring necessary to connect them to power sources
and electronic control sources also grows. Currently, there are wiring
harnesses with 50 or more wires bound together weighing as much as 100 pounds,
that need to pass through the space between the inner and outer walls of the
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automobile. 1/ With cars getting smaller, that space is getting smaller and
problems are developing in assembly, reliability, and servicing.  The solution
to this problem has come through the advent of mutiplex wiring. This type of
. wiring system combines an electrical conductor known as a bus with electronic
modules and actuators or loads, each of which has a logical interface to the
bus. An individual bus is able to carry the electrical signal between a
number of different components. This significantly reduces the number of
wires needed, which in turn, reduces the total weight. of the automobile.

The electronic voltage regulator, first introduced in the 1970's, is now
a standard feature on most new automobiles. This device is superior to its
electromechanical predecessor because it el1m1nates the voltage limiter
contact, the most significant cause of failure. In addition, because of more
accurate voltage regulation, battery life is extended.

Cemponente .

There are two distinct component groups that are part of automotive
electronic systems but are also unique electronic products: semiconductors
and electronic sensors (fig. 11-3), Semiconductors, more specifically,
integrated circuit (IC) semiconductor devices are the basic building blocks
for all automotive electronic products. The microprocessor IC provides the
intelligence or logic for the product and the memory.IC allows specific ,
instructions to be stored. Currently, the average memory capacity of an
automobile's electronic system is approximately 11 kilobytes. 2/ Another type
of semiconductor used in automotive applications is the power IC, which is
used in multiplexing and in diagnostics for wiring harnesses.

Electronic sensors typically are devices utilizing silicon technology
that enhance the application of other automotive electronic devices. These
sensors typically monitor specific functions and feed information to the
engine control module such as air and coolant temperatures, intake manifold
pressure, the position of mechanical components, and exhaust composition.

Most sensors now used in automobiles are not electronic, but as the monitoring
of functions in an automobile becomes more sophisticated and precise,
electronic sensors will be used more frequentlygq'ﬁg

ProduetionﬂProcessvvv

There are d1fferent productlon technxques for ‘the various types of
electronié .automotive articles. These processes: generally fall into two
distinct categories: the production of complete modules, such as the engine
control units; and the production of components such.as IC's, hybrids, and
sensors., Most of the individual modules are produced in a similar way; the
most complex is the eng1ne control un1t T

The first’ step in the" assembly of the eng1ne control unit is the
automatic insertion of certain components onto blank printed circuit boards.
Depending on-the producer, the number- of prxnted c1ccu1t boards comprlsxng an

1/ Unpubllshed documents provided by Hotorola.
2/ Unpublished documents provided by Ford Motor Co.
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Figure 11 -3.--Selected electronic components for automotive application.
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- engine control unit varies from one to three. 1/ The components that can be
automatically inserted range from simple discrete passive components like
capacitors to very complex hybrid circuits. The automatic insertion machines
used vary by producer and product. Typical machines include radial and axial
- insertion machines, pick--and-place machines, robots, surface mount machines,
and other similar machines. Oncée the automatic insertion is completed, other
types of components .that ‘do not ‘lerid themselves' to automatic insertion must be
placed on the board manually. The board is then wave soldered and cleaned.
After the solder is inspected and touched up, the stuffed boards are reedy for
testing. These boards ate then put in houqlngs'and tested again. Finally, a
certain portion are "burned in,' then there is further testxng and matlng of
boards before they are packaged and shlpped ,

The productlon of components can be 111uqtrated by the descr1pt10n of the
process for integrated circuits, hybr1ds, and sensors, since they are the most
" important components. Integrated circuits are produced by using a s111con
. wafer that is cut from a silicon crystal and polished. Dopants are deposited
onto the wafer. A photoresist, which provides the foundation" for the mask
‘design 'is-then applied. Once the wafer is exposed and developed, it is rinsed

*- and baked. The wafer is then ready to be stripped of its photo resistant

material, thus leaving only the individual layer of circuitry. Other layers
can be added depending on the complexity of the design. Each wafer, typically
four inches in diameter, can contain hundreds of chips, or potential IC's.
After the circuits have been applied to the wafer and the defective chips have
been identified, the wafer is broken into the individual chips. The chips are
then assembled into packages, which usually involves wlre bond1ng and
_encapsulatlon in plastlc ch1p mounts s

The hybrid c1rcu1t is b851ca11y a miniature printed circuit- ‘board onto
,wh1ch discrete components (such .as capacitors and resistors) ‘and integrated
circuits are applied. ' The main difference between the hybrid circuit and the
stuffed printed circuit board is that the basis of the hybrid is a ceramic
substrate rather than a resin board. With the thick film technique, one of
the most effective production techniques of hybrid circuits, pastes of

- different electrical resistances ‘are deposited on the ceramic substrate by a
method. similar to silk-screen printing. ‘These resistors are then connected by
tracks of palladium paste. After' each operation, the paste is hardened by
heating. The discrete components and IC's are ‘then automatically mounted to
the surface of.the' substrate directly to the palladium silver tracks. This
process:- lends itself to-highly automated manufacturing with high levels of
reliability.. In add1t10n, the sxze of the module conta1n1ng the hybrld can be
greatly reduced. .

One of the most commonly used sensors today for automotive application is
the silicon capacitance absolute pressure sensor. These sensors are used to
sense the absolute air pressure of the intake manifold.: Such data can be used
to compute the required fuel to provide-a desired air/fuel mixture. These
sensors are produced in a batch method similar to that for integrated
circuits. However, instead of etching circuits onto them, the silicon wafers
are processed using laser drills to produce a small cavity.' Anodic bonding of

' 1/ USITC staff tour of Ford Motor Co.'s productlon fac111ty in Lansdale .PA,
Mar. 16, 1987. )
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glass to the silicon creates a diaphragm over the cavity. The smallest change
in pressure causes the dlaphragm.to expand or contract and can be precisely
measured electronlcally .

In general, the manufacturing process for automotive,electronics -is very
capital intensive. This is especially true for integrated circuit, hybrid,
and electronic sensor productlon The- processes- for these products involve a
great deal of up-front engineering us1ng state- of the- art computer-aided-
design techniques. 1In addition, the product10n process itself requires a very
controlled environment to reduce the possibility of component failure. This
control is achieved through the use of "clean'rooms," where .the .air is
constantly exchanged and pur1f1ed and the employees must take "air showers”
and wear special garments. Also, because of the size and complexity of the
components, there is a great deal of automation in the production process to
ensure precision handling. Most U. S. automotive electronlcs producers have
similar production techniques and equipment. Some may be s11ght1y more
automated than others, especially in terms of -the use of robotics. However,
when a new technology becomes available that will lmprove their product
quality and reduce manufacturing costs, . they will typically all begin using
it. For example, when surface-mount component technology became available in
1985, all of the major producers reallzed the potential benefits and have
incorporated it into their production processes..

U.S. Industry

The U.S. industry can be considered at .two different levels: . producers
of principal electronic components and producers of electronic modules. Many
of the components that are used in the modules are "off-the-shelf” type items
that are purchased in various places, depending on market conditions. . Other
components, such as IC's, hybrids, and sensors, are more complex and are
appllcatlon spec1f1c . S .

There are nine U. S producers -that are elther already mak1ng IC's for
automotive appl1cat10ns, or have. announced the1r intention to enter. the market
for these products. . They are Hotorola, Cherry Semiconductor,. General
Instrument, RCA, Sprague, Texas Instruments, ‘Intel,; National Semlconductor,
and Delco. 1/ Delco makes a 51gn1f1cant amount of IC's but only for use by
itself and other GM facilities. Most U.S. producers supplement their
U.S.-produced IC's with lower technology. IC s made offshore. In addition,:
many U.S. producers have foreign assembly fac111ties where IC's are wirebonded
and encapsulated. Most of the highest technology productxon, however, has
remained in the United States.

The hybrids that are used in electronic modules tend to be made by the
company that makes the module itself. This is because individual hybrids are
application specific products and require a great deal of.control by the end
user to enable the hybrid to meet stringent requirements.

Because electronic sensors use relatively new technology, there -are few
U.S. companies that can currently produce them in the volumes that are required

1/ Jerome G. Rivard, "Challenges in Automotive Electronics,” a paper presented
at the Semiconductor Industry Conference in Tucson, AZ, Oct. 16, 1985.
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by the auto producers. Therefore, GM.went to its electronic. division, Delco,
which now produces much of GM's needs for electronic sensors, Although Ford
also makes some of it's own needs, Motorola, the largest independent producer
of electronic sensors, also supplies a. certain portion of Ford's needs. 1/

Delco produces virtually all of GM's requirements for electronic modules
such as engine control units. 2/. Although Ford is self sufficient for a
significant portion of its own needs, . Hotorola also supp11es part of Ford's
requirements. 3/ Chrysler makes v1rtually;all of . 1ts own needs. For other
electronic modules, especially.in.the atea.of‘powertra1n electronics, a
similar supply breakdown also applies.

There are several other U.S. producers of automotive electronic
products.  They include United Technologies, TRW, and, to a certain extent,
Bendix (Bendix's automotive electronic products are principally supplied from
a facility in France). These producers supply niche markets, typically in the
area of body electronics and, to some extent, vehicle electronics. These
companies and other smaller producers are more significant. in the area of
electrical rather than electronic systems.

In general, for all products taken collectively, industry sources rank
Delco as the largest U.S. automotive electronic producer, followed by Ford,
Motorola, and Chrysler. The auto producers generally prefer to keep the
production of automotive electronics in-house; however, in certain product
areas, they have not had the electronics expertise to develop highly
.sophisticated electronic products.. .In order to diversify and to increase
their ability in electronics for automotive applications, U.S. automobile
producers have been active in pursuing aerospace technology. GM's purchase of
Hughes and Chrysler's purchase of Gulfstream in 1985 exemplify the trend
towards technology transfer from aerospace to automotive applications. 1In
addition, Ford can rely on Ford Aerospace for that type of technology. Some
very exotic and esoteric products are. -emerging in automotive electronics as a
result of this technology transfer. For example, the purchase of Hughes has
Biven GM access to heads-up displays, night-vision systems, collision-
avoidance systems, position-locating equipment, advanced antenna design, and
technology assistance in antxlock braking and multxplex wiring system
engineering.

U.S. Market
The U.S. market for automotive electronic products has grown rapidly over
the past few years. 1In the early 1970's, there were virtually no electronices
in an automobile. During the mid-1970's,. gas prices increased dramatically and
consumers became very conscious of fuel efficiency, 1In addition, the U.S.
Government became concerned about dependence on potentially unstable foreign
oil supplies and determined that the nation should try and reduce the

increasing rate of consumption of oil products To that end, the U.S.
Government adopted the Corporate Average Fuel Economy (CAFE) standard for car

1/ USITC staff interview with Motorola off1c1als Seguin, TX, Apr. 14, 1987.
2/ USITC staff interview with Delco off1c1als, Lansburg, PA, July 17, 1987.
3/ USITC staff interview with Motorola officials, Seguin, TX, Apr. 14, 1987.
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model years beginning in 1975 (see p. 6-24). This mandated that, overall, new
passenger cars and light-duty trucks had to meet certain miles-per-gallon
levels. The levels were increased every year. At the same time the U.S.
Government was mandating fuel efficiency, it also began to require strict
emission controls.

Because of these developments, U.S. automakers had to devise ways to meet
both objectives. Starting in the mid-1970°'s, auto’ manufacturers attacked the
problem with electronic products to make the engines more efficient. The time
line below illustrates the significant developments in automotive electronics.

Electronic
Electronic instrument Electronically
Electronic voltage cluster and ' assisted Antilock
ignition regulator trip computer suspension ‘braking
1970 1975 " 1980 1985 ' 1990
Digital Electronic Improved ' Hard/soft
clocks engine electronic suspension
control engine

control

Source: Ford Motor Co.

The average content of automotive electronics per vehicle totaled between
$500 and $550 in 1986. This translates to a total U.S. market of approxlmately
$3.7 billion to $4.3 billion in 1986. Industry sources have estimated that
the annual growth rate of the U.S. market for automotive electronics will be _
approximately 10 percent through the year 2000. U51ng that estimate, the U.S,
automotive electronics market will be at least $5.4 billion in 1990 and
$14.0 billion by the turn of the century. 1/

In terms of market penetration of certain automotive electronic products
installed in 1986 model passenger cars, Ward's Automotive Yearbook reports
that digital clocks were installed in 76.3 percent of all automobiles; trip
computers were installed in 3.2 percent; memory seats were installed in 0.3
percent; some type of electronic engine control module was installed in 72.4
percent; some type of fuel injection was installed in 66.4 percent; and
electronic ignition was installed in 66.0 percent. 2/

The U.S. market for automotive electronic products is dominated by U.S.
producers. This is especially true for electronic modules where electronic
subsidiaries of U.S. auto producers predominate. Foreign companies have yet
to make significant inroads into the market at this level. However, two
potential Japanese competitors, Nippondenso and Hitachi have facilities in the
United States. 1In addition, H1tsub1sh1 has recently announced its plans to

1/ Interviews with and unpublished documents provided by Motorola, Ford, and
Delco officials during March-June 1987.

2/ Ed Bas, "Age of Electronics Has Arrived; Second Stage on Tap,” in Wards
Automotive Yearbook 1987, ed. H.A. Stark (Detr01t ‘Ward's Communications,
Inc., 1987).
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establish a facility in the United. States to supply the U.S. automotive.-
electronics market. Industry sources suggest that these companies initially:
intend to concentrate on Japanese-owned.  automakers in the United States
(transplants) with which they already have ties; for example, Nippondenso .:
would supply Toyota. However, these sources also expect that Japanese-owned,
automotive electronic suppliers will soon be trying to sell electronic modules
to GM, Ford, and Chrysler. . e

For automotive electronic components, Japanese producers have already
been successful in selling in the U.S. market. The Semiconductor Industry- -
Association estimates .that Japanese semiconductor:companies supplied 30
percent of the U.S. automotive semiconductor market in 1986. 1In addition; a
Japanese company is reportedly supp1y1ng a. certain percentage of a major U.S.
auto producer's requirements for electronic sensors.

Significant factors that affect the competitiveness of U.S. producers in
automotive electronics are quality, technology, ;and traditional supplier
relationships. U.S. firms have an advantage with respect to these factors
because they have been producing these.products.for more, than 10 years. U.S.
regulations concerning emissions control and., fuel efflclency are older and .
more stringent than those of most of the. rest of .the world. Traditionally, -
U.S. imports of . autos, especlally from Japan 1have-had smaller engines that
already met emissions and fuel- efflclency standards without electron1c
controls. However, as the regulations continually become more strlngent in..
the United States, Europe, and Japan, foreign auto producers are developing - .
more experience with automotive electronlcs

Foreign Herketsfh

. The market for automotlve electron1cs in forelgn countries is currently
relatively small compared with that of the United States. Industry sources .
estimate that the U.S. market accounted for over 60 percent of the $7 b11110n
worldwide market for automotive electronics in 1986. 1/ These sources also
estimate that foreign markets will grow more rapidly than the U.S. market in
the coming years. The European market, estimated at a little less than 20 .
percent of the world market for 1986, is currently “dominated by U.S. producers
with an estimated 70 percent market share. Principal European-owned ppoduceps
include Bosch, Lucas, Magneti/Marelli, and Siemens. The Japanese market for
automotive electronics is estimated to have also accounted for almost 20
percent of the world market in 1986. This market is totally dominated by
Japanese suppliers with about 99 percent’ of the total. Principal Japanese
producers include Nippondenso, Hitachi, H1tsublsh1, Yazaki, and Japan
Electronic Control Systems Co. The market in the rest of the world is
estimated to have accounted for less than 3 percent of the world market in
1986.

. Ford and General Motors have automobile production facilities in ‘Europe
and their U.S. subsidiaries produc1ng automotive electronics supply 51gn1f1cant
portions of their European needs. Motorola, which has been successful in’
Europe, supplies automotive eleetqonlc products to Audi, Rover Group, Citroen,

"1/ Motorola, Inc.
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Fiat, Ford of Europe, Peugeot, Saab, Renault, and Volkswagen. European
suppliers doé fairly well in Europe because of extensive supplier relationships
with European auto producers in other product areas, especially electrical
systems. Japanese producers are beginning to make inroads into Europe based
on price and quality. 1/

In Japan, a significant factor that controls the distribution of market
shares for automotive electronics is the traditional network or family of
suppliers that work closely with the Japanese auto companies. Ties are not
only traditional cultural relationships but frequently involve swapped equity
ownership. This structure, known as keiritsu (see p. 4-12), allegedly
severely limits the opportunities for companies outside any particular
keiritsu (including other Japanese firms) from selling automotive electronics
to the auto producer within that keiritsu.

U.S. Government Efforts to Increase U.S. Exports of
Automotive Electronics

There have been two significant efforts recently to assist U.S. producers
of automotive electronic products wishing to export to Japan. One effort
involves a semiconductor arrangement with Japan, initiated by pressure from
the U.S. industry, that was signed on September 2, 1986. The agreement
stipulates that Japanese producers cease dumping in the United States and
third-country markets. An unwritten part of the agreement provides U.S.
semiconductor producers an increased share of the Japanese semiconductor
market (20 percent by 1991). If successful, U.S. producers may increase their
share of the Japanese market for automotive semiconductors. However,
according to Commerce, the Japanese producers have continued to dump in third-
country markets. 1In retaliation, the U.S. Government imposed penalty duties
on imports of certain products from Japan that contain semiconductors. 2/ At
the Venice Summit in June 1987, the President eliminated the penalty duties on
certain Japanese-made products because it was determined that the Japanese
were making some effort to reduce third-country dumping.

The second attempt at opening the Japanese market for U.S. automotive
electronics producers was the MOSS talks (see p. 6-16). Several U.S.
electronics producers actively encouraged the 1nclu510n of automotive
electronics in the discussions.

Future Trends

The electronic content of automobiles is expected to contifue to increase
for the foreseeable future. New safety devices like antilock braking systems
will readily gain acceptance when perfected. Other exotic features will most
likely remain options, but will undoubtedly gain fairly significant market
penetration. According to Ford, products that will be common features in cars
by 1990 will include electronically heated windshields, remote keyless entry
systems, keyless ignitions, driver alertness controls, quick-heat systems,

i/ USITC staff discussions with various industry sources.
2/ Presidential Proclamation No. 5631, effective Apr. 17, 1987.
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advances, like video rear-view CRT's with fog
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By 1995, Ford expects even more
penetration, heads-up displays,

collision warning systems, navigation systems, electrochromic glass, four-
wheel steering, electronic throttle control, and voice command controls.

In general, Ford sees three electronic systems emerging to control

virtually every aspect of driving (fig. 11-4).

These systems for powertrain,

chassis, and body control will have powerful computers at their core. 1In
order to meet the ultimate objective of improving vehicle reliability,
performance and driver comfort, multiplex wiring, smart sensors, data sharing,
and backup control will all be features that will be incorporated into the
next generation of automotive electronic products.

Figure 11-4.--Ford Motor Co.'s interpretation of the future developments of
automotive electronics
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CHAPTER 12. OVERVIEW OF SELECTED AUTOMOTIVE PARTS

The key products analyzed in the following sections were selected for
their importance to the U.S. automotive parts industry (representing about 36
percent of industry shipments) and their representativeness of different
segments of the industry in terms of manufacturing process, import competition,
marketing, and financial condition. As shown in tables 12-1 and 12-2, all
product lines experienced a loss of market share and, except for batteries, a
rise in trade deficit during 1982-86. The ratio of net operating profits
before taxes to net sales rose in each product line during 1982-86, with the
largest increase registered in autosound components and the smallest, in
tires. Transmissions/ transaxles had the highest shipment index in 1986 and
tires the lowest.

AUTOSOUND COMPONENTS

Description and uses

Autosound components are the chief articles of a motor vehicle's audio
entertainment system. The principal products are tape players, radio/tape
player combinations, and radio receivers, all of which are designed to be
mounted in a motor vehicle. Certain ancillary products include amplifiers,
equalizers, power boosters, and radio frequency (RF) boosters. Not included
are speakers, antennas, wires, mounts, and other parts and accessories.
Autosound components are sold in several configurations with many different
features. A typical audio entertainment system installed in a new automobile
since 1985 would have an AM/FM stereo radio/cassette player with electronic
tuning and possibly a built-in digital clock. The unit would be mounted in
the dash and, depending on design, would have average dimensions of 3-5 inches
in height, 9-12 inches in width, and 6-10 inches in depth.

In comparison with U.S.-produced autdsound components, imported autosound
components have traditionally covered more of the product spectrum, from
simple monaural AM radio receivers to highly advanced, sophisticated sound
systems. However, since U.S. manufacturers tended to produce simpler units,
foreign producers concentrated on higher end products. More recently, U.S.
producers have been manufacturing more sophisticated and technically advanced
autosound components. However, very high-end autosound components are still
produced predominantly abroad.

Manufacturing process

The manufacturing process of an AM/FM radio cassette player is basically
the assembly of electronic, electric, and mechanical components with formed
metal and plastic parts. The assembly process is conducted along a production
line, where each worker performs a specific operation. The process begins
with a blank printed circuit hoard. Components -are inserted into the board
either by hand or automatically. The extent and nature of automatic insertion
varies from producer to producer but generally involves the more standard size
components such as capacitors, resistors, .and integrated circuits. The types



Table  12-1
Certain avtomotive parts: Seleclted induslry indicators and indexas, 1982

Autosound Shock Transmission/ All other

Item Baltteries Bearings Engines components absorbers Tires transaxles parts Total
Shipments (million dollars).. 1,%37 678 6,857 A87 653 8,013 3,200 31,470 51,146
Shipment index (1982::100).... 100 100 100 100 100 100 100 ] 100 . 100
Sales index (1982-100)....... 100 100 100 100 100 " 100 ) 100 100 100
tmployment of production

and related workers

index (1982=100)........... 100 100 100 100 100 100 100 100 100
fverage hourly wages......... $9.08 $12.08 $13.68 $12.75 . $12.13 $12.76 $13.80 $11.92 $12.24
Ratio of net profit or (loss)

to net sales (percent)..... 4.4 (1.9) 4.6 8.0 10.7 4.7 (1.2) 8.3 6.7
Profit index (1982=100)...... 100 ) 100 100 100 100 | 100 100 100 100
Ratio of imporlts to apparent

consumption (percent)... ... 1.1 15.7 17.7 59.3 4.5 10.4 14,7 10.5 13.3
Ratio of exports Lo

shipmenls (percent)........ 1.7 10.3 10.2 10.4 6.3 2.5 20.9 14.1 11.3
Trade balance . '

(million dollars).......... 9.7 (43.5) (626.4)  (583.0) 11.5 (704.8) (230.3) 950.2 - (1,168.8)

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



Table }2-2
Certain automotive parts: Selected industry indicators and indexes, 1986

fAutosound Shock Transmission/ All other

Item Batteries Bearings Engines components absorbers Tires transaxles parts Total
Shipments (million dollars).. 1,788 1,295 11,456 592 1,013 9,116 6,628 53,518 82,992
Shipment index (1982:100).... 116.3 191.0 167.1 121.7 155.0 113.8 - 207 .2 170.1 162.2
Sales index (1982:=:100)....... 119.1 126 .0 190.2 121.6 151.3 113.0 . 206.3 210.3 187.4
Employment of production '

and related workers

index (1982=100)........... 102.0 101.4 109.1 134.3 106.1 92.3 138.3 148.0 136.8
Average hourly wages.....,... $11.19 $15.64 $17.19 $16.24 $15.50 $15.54 $18.19 $17.71 $17.21
Ratio of net profit or (loss) .

to net sales (percent)..... 6.2 5.1 8.0 21.9 13.6 5.5 5.9 7.3 7.5
Profit index (1982:100)...... 168.6 1/ 338.5 334.1 333.3 191.9 132.6 1/ 105.4 185.7 208.1
Ratio of imports to apparent

consumption (percent)...... 1.5 29.6 27.2 78.8 20.6 14.1 15.3 15.5 20.4
Ratio of exports to

shipments (percent)........ 1.9 10.7 6.0 13.0 5.8 1.8 13.4 13.1 10.7
Trade balance

{(million dollars).......... 8.1 - (347.7) (3,347.0) (1,531.0) (18.7)  (1,300.5) (151.7) (251.0) (10,035.7)

1/ Undefined.

Source: Calculated from data submitted in response tv questionnaires of the U.S. International Trade Commission.
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of automated insertion machines that are used include radial and axial
insertion machines, pick-and-place machines, robots, surface mount machines,
and other similar machines. Parts that cannot be automatically inserted are
manually mounted onto the board. The board is then ready to be wave soldered.
When completed and the boards tested, they are put into housings and tested
again. Once the quality of the product is assured, it is ready for shipment.

U.S. producers typically purchase the parts and components used in the
assembly process from outside suppliers.. Certain of the complex, custom-
integrated circuits are designed by the autosound producer, but the production
is done by an outside supplier. Delco Electronics (a subsidiary of General
Motors Corp.) is the most vertically integrated U.S. producer of autosound
components and makes many of the integrated circuits used in its production of
autosound components. In addition, Japanese producers tend to be more
vertically integrated than U.S. producers. They typically produce their own
tape transport mechanisms and other mechanical and electrical parts, whereas
U.S. producers do not.

Customs Treatment
U.S. tariff treatment

Autosound components are classified for tariff purposes under various
Tariff Schedules of the United States (TSUS) item numbers (table 12-3). Tape
players and radio/tape player combinations are classified under TSUS 678.50.
The column 1 rate of duty is 3.7 percent ad valorem. The column 2 rate of
duty is 35 percent ad valorem. Products covered by the item are eligible for
preferential tariff treatment under the Caribbean Basin Economic Recovery Act
(CBERA), The United States-Israel Free Trade Area Implementation Act (UIFTA)
and the Generalized System of Preferences (GSP). Hong Kong, Mexico, the
Republic of Korea (Korea), and Taiwan have exceeded competitive need limits
for 678.50 and so cannot receive preferential duty treatment under the GSP for
those products. Under the proposed Harmonized System (HS) the classification
number is 8527.21.10, with no change in the duty rate.

Amplifiers and power boosters are classified for tariff purposes under
TSUS item 684.70. The column 1 rate of duty is 4.9 percent ad valorem. The
column 2 rate is 35 percent. Imports of such products are eligible for
preferential tariff treatment under CBERA, UIFTA, and GSP. Korea and Taiwan
are considered to be competitive and are no longer eligible for GSP treatment
for TSUS 684.70. Under the HS, the classification number is 8518.40.20, with
no change in duty rate. A ‘ ‘

Automobile radios not combined with other articles are classified under
TSUS item 685.12. The column 1 rate is 8 percent ad valorem, the column 2
rate is 35 percent. U.S. imports of these products are eligible for
preferential treatment under the UIFTA and CBERA. Under the HS, the
classification number is 8527.29.00, with no change in the duty rate.

RF boosters are classified under TSUS item 685.32. The column 1 rate of
duty is 6 percent ad valorem, the column 2 rate of duty is 35 percent. Such
products are eligible for UIFTA, CBERA, and GSP treatment. For this item,
Mexico, Korea, Singapore, and Taiwan have exceeded competitive need limits and
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Autosound components:
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U.S. rates of duty, by TSUSA item

(Percent ad valorem)

TSUSA
item
No. 1/

Description

Pre-MTN
col. 1

rate of
duty 2/

Col. 1
rate of
duty

- 1987

Col. 2
rate of
duty

678.50A%

01

09
12

684 . 70A%

30

685.12

10
15
25
50

Machines not specially

provided for and parts

thereof:

Audio tape players:
Designed exclusively
for motor vehicle

installation.

*x % %

Combination machines
containing radio and
tape player designed
exclusively for motor
vehicle installation:

Cartridge type...........
Other, including
cassette.

Microphones; loudspeakers;

headphones; audio
frequency electric
amplifiers; electric
sound amplifier sets, etc:
%X X %X :
Audio-frequency
electric amplifiers (pt).
X X %
Solid state radio
receivers:
Designed for motor
vehicle instal-
lation:
Entertainment
broadcast band
receivers:

X %k X

See footnotes at end of table.

5%

7.5%

4.9

8%
8%
8%
8%

35%

35%
35%

35%

35%
35%
35%
35%



12-6

Table 12-3
Autosound components: U.S. rates of duty, by TSUSA item--Con.

(Percent ad valorem)

Pre-MTN Col. 1
. TSUSA ’ : col. 1 rate of Col. 2
item rate of duty rate of
No. 1/ Description duty 2/ 1987 duty
685.32 Other
X X %
17 Other (pt.)......vvvvve, 10.4% 6% 35%
* kX % ) ‘ .
Electrical articles and
parts of electrical
articles, not specially
provided for:
% X X
688.42A% Other:
X X X _
80 Other.......covvevvvuns cees 5.5% 3.9% 35%

1/ The designation "A*" indicates that the item is currently designated as an
eligible article for duty-free treatment under the Generalized System of
Preferences (GSP) and that certain of these countries, specified in general
headnote 3(c)(v)(D) of the Tariff Schedules of the United States Annotated, -
are not eligible.

2/ Rate effective prior to Jan. 1, 1980.

are no longer eligible for GSP treatment. The appropriate HS item number is
8527.90.80, with no change in the duty rate.

Equalizers and power boosters are classified for Customs purposes under
TSUS item 688.42. The column 1 rate of duty is 3.9 percent ad valorem. .The
column 2 rate is 35 percent. U.S. imports of these products are eligible for
preferential tariff treatment under the GSP, UIFTA, and CBERA. U.S imports
from Mexico, Korea, and Taiwan are no longer eligible for GSP treatment
because they have surpassed competitive-need limits. The HS item number is
8543.80.90, with no change in the duty rate.

Aside from the staged duty-rate reductions negotiated under the Tokyo
Round of Multilateral Trade Negotiations and certain nonsubstantive number
changes, there has been no change in tariff treatment of autosound components
since 1982. There have been no investigations by the Commission or the U.S.
Department of Commerce on the subject articles during the time period.
Canadian original-equipment products covered by this section are accorded
duty-free treatment under the Auto Parts Trade Agreement (APTA) and have
specific APTA classification numbers in the TSUS. ..
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Foreign tariff treatment

U.S. exports of aupoéound compcnents are minimal. The only significant
market for U.S. exports is Canada, where U.S.-based producers have
motor-vehicle assembly facilities. Because of the APTA, there is no Canadian
duty on OEM autosound components, which account for the bulk of U.S. exports.

- . The duty rate on aftermarket products in Canada is 9.5 percent ad valorem, as

shown in the following tabulation:

: Present rate
Item Description Country of duty

(Percent ad valorem)

85.15 Autosound components United Kingdom 14%
. West Germany 14%
Mexico 40%
Brazil 105% plus
. 10% surcharge
44533-1 * Aftermarket autosound Canada 9.5%
components.

Profile of the U.S. Industry
Overview

Through 1986, the U.S. industry producing autosound components was
dominated by three firms that are subsidiaries of the three major U.S.
automakers. Deléo, based in Kokomo, Indiana, is a subsidiary of GM; Hughes
Electronics Corporation is also a subsidiary of General Motors Corporation.
The Electrical and Electronics Division (EED) of Ford Electronics and
Refrigeration Corporation, headquartered in Dearborn, Michigan, produced
autosound components in Lansdale, Pennsylvania until it was phased out in mid
1986, and began importing from a Brazilian subsidiary. Accustar, Inc., a
subsidiary of Chrysler Corporation, produces autosound components in
Huntsville, Alabama. Other smaller U.S. producers, distributed across the
United States, supply particular segments of the autosound market. 1In
addition, in 1987, Japanese-based companies began to set up U.S. subsidiaries
to manufacture autosound components in various locations in the United
States. To date, six Japanese companies have announced plans to open U.S.
autosound production facilities. The total announced monthly capacity of
these six plants is about 120,000 units. The various companies have announced
startup dates during 1987-89. - :

U.S. producers of autosound components tend to be located away from their
major customers (table 12-4). This is due to the relatively small number of
U.S. autosound production sites compared with the larger number of automobile
and truck assembly plants to which these items are sent to be installed. 1/
According to U.S. producers responding to the Commission's questionnaires, the
predominant means of shipping autosound products is by truck. Manufacturers
estimated that the transportation costs they incur in shipping these items to

i? Producers that responded to Commission questionnaires represented an
estimated 90 percent of the total U.S. industry. ’
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Table 12-4

Autosound components: U.S. producers' rating of predominant modes

of transportation used to ship autosound components, the marketing area
generally serviced, and average percentage of transportation costs in the
total delivered value of their firm's shipments

(In percent)

Item : Responses

Predominant mode(s) of

transportation:
UCK . ¢ ot vt i i e v e eeeeotorosasosssantosnssssesssnssssssssssnenensossos 53
Rail...... e e et Creeea e C et s e sse ettt 18
Water............. e r et e e e et e see s P & -
Other........... Chr e Ce bt ittt s ettt et s s e Cehereesa 12
General marketing area (radius):
Up to 100 milesS....vcvevunsennnnnn et s ees ettt . -
101 to 200 miles............ e et ceeeaan Ceree ittt =
201 to 500 mMilesS. ...ttt iarosntnronnnnns cee ittt e e e et 13
Over 500 miles............ bt s e et ee st ceee e 87

Average transportation costs
(as a percentage of sales):

OtoSpercent........iiiiiivirennnsnnssnnass e sererscesseer e e as 60
6 to 10 percent.......ccciiiiiiiiiiiiiiiiiine, e ter et 40
11 to 15 percent............. et e et Ceersecatenns -
16 to 20 percent......... ettt et cevee Ceee e B
Over 20 percent........ciiiiititiinnneeenronenerennennns e

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

customers are generally 5 percent or less of the sales value because of their
light weight and high value. '

The hourly wage rates paid to production and related workers producing
autosound components were consistently higher than the average for all U.S.
manufacturing facilities during 1982-86, as shown in the following tabulation:

Production and related All operating U.S.
workers producing All automotive manufacturing
Year autosound components 1/ parts 1/ establishments 2/
1982.... $12.75 $12.24 $11.50
1983.... 13.56 12.90 11.97
1984. ... 14.38 14.57 12.40
1985.... 15.47 15.51 3/ 12.82
1986.... 16.21 17.21 3/ 13.09

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

2/ Compiled from unpublished data of the U.S. Department of Labor, Bureau of
Labor Statistics.

3/ Estimated.
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Except for 1986, the wage rates paid to autosound production workers were
roughly the same as the average for all auto parts production workers. The
reason for this is that autosound workers are employed almost exclusively by
the three principal domestic automakers and are in:the same union (UAW) and
paid the same wages as other workers employed by thése companies.

Capacity and employment

The movement offshoré of autosound product lines by the major U.S.
producers diminished U.S. capacity to produce these items, from 16 million
units in 1982 to 11.1 million units in 1986, or by 31 percent (table 12-5).
The tendency to maintain U.S. production of only the newest products, combined
with the increasing sophistication of these products, has led to both higher
wages paid to U.S. workers and an increase of almost 50 percent in the number
of worker-hours necessary to manufacture such items.

Table 12-5
Autosound components: U.S. capacity, number of production and related
workers, man-hours worked, wages, and hourly wage rates, 1982-86

‘Average

annual
percentage
) ) , "change, 1986
Item i 1982 1983 1984 1985 1986 ' over 1982
Capacity
(1,000 units)........ 16,332 15,165 13,767 12,985 11,105 -9.2
Employment of produc- ' o " '
"tion and related
workers: TooE
Number..... feen e ve.. 4,314 4,856 6,102 6,070 5,795 77
Man-hours worked ‘ : Ty
(1,000 hours)...... 8,628 11,132 13,702 13,317 12,275 9.2
Wages .
(million dollars).. 110 151 197 206 199 15.9

Hourly wage rate..... $12.75 $13.56 $14.38 $15.47 ' $16.21 6.2

Source: Estimated by the staff of the U.S. International Trade Commission on
the basis of data submitted in response to the Commission's questionnaires.

Delco, EED, and Accustar all produce other products (generally on
‘separate production lines) related to electric and electronic automotive
applications. Some examples are electronic engine control modules, electronic
ignition modules, electronic voltage regulators, and electric alternators.

The level of technology of the autosound components, as well as the production
technique itself has traditionally been roughly comparable among the three
main U.S. autosound producers
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Financial data

Net sales of autosound components produced in the United States rose by -
.52 percent, from an estimated $487 million in 1982 to about $738 million in
1985 before falling by 20 percent to approximately $592 million in 1986
(table 12-6).

Table 12-6
Autosound components: U.S. producers®' total net sales and total net profit
or (loss), 1982-86 .

Average
annual
percentage
change, 1986
Item 1982 1983 1984 1985 1986 over 1982
Net sales
(1,000) dollars)..... 487,000 617,000 667,000 738,000 592,000 5.0
Net profit (loss)
(1,000) dollars)..... 39,000 113,000 145,000 174,000 130,000 35.1
Ratio of net operating
profit (loss) to
net sales (percent).. 8.0 18.3 21.7 23.6 21.9 28.6

Source: Estimated by the staff of the U.S. International Trade Commission on
the basis of data submitted in response to the Commission's questionnaires.

A rise in reported net profits of 333 percent during the period was due
at least in part to the increasing use of offshore facilities for the
production of subassemblies. - This has helped to increase profitability. 1In
addition, the level of profitability can be partly attributed to the
accounting procedures of producers, many of whom provide data only as
intracompany transfers to their parent corporations.

Major foreign competitors

The most significant foreign autosound industry is located in Japan,
having some 20 major autosound producers, and a dozen or more smaller
specialty producers. Most of the major manufacturers are large multinational
corporations, producing a variety of electronic and electrical products. For
some companies like Matsushita, Hitachi, Mitsubishi, Sony, and Sharp, the car
audio business represents a relatively small part of total sales. For other
companies such as Clarion, Fujitsu Ten, and Alpine Electroniecs, car audio
sales account for a substantial portion of their total sales.

Other significant foreign autosound industries are in Europe and include
Philips, Blaupunkt (a subsidiary of Bosch), and Grundig. These producers hold
fairly significant market shares in Europe but only concentrate on the
high-end niche of the U.S. market for autosound components.
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Certain East Asian countries (besides Japan) have industries producing
autosound components. These include Hong Kong, Korea, Taiwan, Singapore, and
Malaysia. Many companies in these countries are subsidiaries of Japanese
firms and typically produce low-end units for export.

Structural Factors of Competition Between U.S. and Foreign Industries

According to U.S. autosound producers, their Japanese competitors enjoy
production-cost advantages in labor rates, taxes, equipment costs, and
interest rates (table 12-7). Similarly, they felt that companies in Korea
producing autosound components have an advantage in labor rates, raw-material
costs, and equipment costs, and also benefit from Government subsidies. U.S.
companies also stated that West German producers of these items have lower
labor costs, whereas French firms do not have any clear production-cost
advantages. At the same time, domestic firms claimed to have lower fuel costs
than Japan, West Germany, and France, lower equipment costs than West Germany
and France, and lower interest rates than South Korea.

Table 12-7

Autosound components: U.S. producers' competitive assessment of

structural factors of competition for the U.S. and foreign industries, 1/ by
"major competing countries, 1986 '

Item . N Japan _ South Korea West Germany France

Product cost advantages:

Fuel cost.........oevuunn. D S D D
Raw materials cost........ S F D S
Domestic inflation rates.. S S "~ 8 S
Labor cost................ F F F 2/
Exchange rates............ S S S S
Taxes. .. ..o teeivnnnsnns F S S D
Equipment costs........... F F .D 2/
Interest rates............ F D n D
Government involvement:
Subsidies....... ... ... S F S 2/

U.S. Government regula-
tions that increase -

Foreign government regu-
lations that increase )
costs.......o0vns S S 2/ s » 2/

1/ D=60 percent or more of total respondents accorded domestic producers an
advantage; F=60 percent or more of total respondents accorded foreign
producers an advantage; S=Competitive position the same.

2/ Insufficient data..

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

The U.S. market for autosound components is dependent on new-car sales
and on consumers choosing to replace their existing car audio systems.
Because most new cars come with an audio system, the total market for
autosound components can easily be segregated into two parts, the
During 1982-86 the portion of
all U.S.-produced automobiles having factory-installed autosound systems rose
from 88 percent in 1982 to 92 percent in 1986. 1/ The market for
factory-installed autosound components during 1982-86 was dominated by the

factory-installed segment and the aftermarket.

units produced and/or installed by Delco, EED, and Accustar.

The total market for autosound components increased from $1.1 billion in
1982 to $2.1 billion in 1986 (table 12-8).
by factory-installed or OEM autosound components in 1986, up from about 35
percent in 1982. 2/ Industry sources estimate that the product mix has changed
so that in 1982, two-thirds of the units shipped were radios only, whereas in
1986, two-thirds of the units shipped were radio/tape player combinations.

Table 12-8

Autosound components:

About 60 percent was accounted for

U.S. producers' shipments, exports of domestic
merchandise, imports for consumption, and apparent consumption, 1982-86

Apparent Ratio (percent)
consump- of imports to
Year Shipments Exports Imports tion consumption
Quantity (units)
1982...... 4,296,000 700,000 1/ 1/ 1/
1983...... 4,873,000 582,000 1/ 1/ 1/
1984...... 5,209,000 782,000 1/ 1/ 1/
1985...... 5,575,000 836,000 1/ 1/ 1/
1986...... 4,219,000 823,000 1/ 1/ 1/
Value (1,000 dollars)
1982...... 487,000 51,000 634,000 1,070,000 59
1983...... 617,000 50,000 859,000 1,426,000 60
1984...... 667,000 75,000 1,146,000 1,738,000 66
1985...... 738,000 77,000 1,196,000 1,857,000 64
1986.. 592,000 77,000 1,608,000 2,123,000 76

1/ Not available.

Source:

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

the basis of data submitted in response to the Commission's questionnaires.

1/ Statement submitted to the Commission by the Car Audio Specialist

Association.

2/ "Autosound, " Automotive Electronics, 1986 Directory, 1986, vol. 7, No. 12,

PP. 13-14.
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U.S. imports

U.S. imports accounted for an_incfeasing share of the‘tbtal U.S. market
for autosound components, from about 59 percent in 1982 to 76 percent in 1986,
or from $634 million to $1.6 billion (table 12-9).

Table 12-9
Autosound components: U.S. imports for consumption, by principal sources, 1982-86
Average
annual
: : - : : : <o : change, 1986
Country 1982 1983 1984 1985 1986 over 1982
et e e =1, 000 _dollars-—--~me e m e Percent
Japan........... 517,000 499,000 674,300 766,000 970,000 17.0
Brazil 1/....... ' )
Mexico 1/....... © o
South Korea..... 77,000 83,000 97,000 87,000 82,000 1.6
West Germany.... 2,000 7,500 22,000 8,600 ~ 36,000 105.9
All other....... 38,000 269,500 352,700 334,400 520,000 92.3
Total....... 634,000 859,000 1,146,000 1,196,000 1,608,000 26.2

1/ Combined with "all other” to avoid d1sclos1ng operations of individual
companies.

Source: Estimated by the staff of the U.S. International Trade Commission on
the basis of data submitted in response to the Commission's questionnaires.

The largest foreign source throughout the period was Japan. Japanese
producers, on the basis of quality and technology, dominate the U.S.
aftermarket for autosound components. 1/ 1In addition, they are principal
suppliers to Japanese-based U.S. automakers. Japanese producers export
approximately 70 percent of their total production, the bulk of which is
shipped to the United States and Europe. U.S. imports from Japan increased
from an estimated $517 million in 1982 to about $970 million in 1986, although
as a share of the total, these imports from Japan decreased from 82 percent in
1982 to 60 percent in 1986. U.S. imports from Mexico increased more than
tenfold from 1982 to 1985 before decpéasingﬁsomewhat in 1986. The large
increase was due principally to a major U.S. producer setting up assembly
facilities in Mexico. The decline in 1986 was due to a shift in the product
mix of that producer. Brazil, the third largest source of imports, is the
principal production site for a major U.S.-based producer that has recently
shifted production out of the United States. Such imports from Brazil
increased irregularly from 1982 to 1986. ' '

Compet1t1ve Assessment of Key Factors of Competltlon
in the U.S. Market

Because much of the competitive advantage in consumer-electronics
production has shifted to Japan and other Asian countries, U.S. purchasers of

1/ "Autosound," Automotive Electronic, vol. 7, No. 12, (1986), p. 13.
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autosound components often find those countries to be the best source of
up-to-date products. U.S. producers responding to the questionnaire indicated
that price and quality were the most important reasons they purchased these
items from foreign sources (table 12-10). They further responded that the
ability of foreign manufacturers to meet product specifications was the third
most important reason for importing.

Table 12-10
Autosound components: U.S. producers' ranking of factors ‘that were the
principal reasons for their imports, 1982-86

Reason for importing : Ranking 1/
Lower purchase price (delivered)....... C et eerese e e st aen 1
Shorter delivery time.............. e 14
Engineering/technical assistance........... Cereserees Ceee e 4
Favorable terms of sale............... Y ¥4
Favorable exchange rates....... cheeeas -
Reliability of supplier...........covvvene.n ettt ettt eeeen e 5
Intra-company and affiliated company transfers on a basis:

Competitive with unaffiliated firms.......... e rcecsertenans .

Noncompetitive.......... Cr et e eris et e et eraeans Y 14
Ability to meet specifications...... Gt e seere et e 3
Willingness to supply required volumes.......... .
Ability to supply metric sizing..... ceeeeas et eccesse ettt 2/
Quality......ivviiivinernecnnns T Cieeieaen 1

1/ Ranking numbers range from 1 to 5, number 1 indicating the most important
reason for importing and number 5 indicating the least important reason for
importing. Some factors were ranked equally in importance.

2/ Insufficient data.

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

In response to questionnaires sent by the Commission, U.S. autosound
producers stated that Japanese and Korean manufacturers of these items enjoy
an overall competitive advantage (table 12-11). 1In the case of Korea,
respondents indicated that the sole advantage of components from that country
is their lower delivered price. U.S. companies felt that Japanese producers,
however, benefit not only from lower prices, but also from such factors as
engineering, production technology, innovation, and marketing practices.
These U.S. firms stated that West German companies maintain a similar
competitive position in the U.S. market as domestic producers. 1In addition,
they stated that U.S. autosound companies have an overall competitive
advantage against French manufacturers, especially in regard to price,
production technology, and quality. '

U.s. importers responding to the questionnaires indicated that
manufacturers of these products in Japan, South Korea, and West Germany hold a
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Table 12-11

Autosound components: U.S. producers'(P) and importers' (I)

competitive assessment of U.S.-produced and foreign-produced products in the
U.S. market, 1/ and the principal factors (X) underlying overall competitive
advantages, by top competitor nations, 1986

West
Japan Korea Germany France
Item P I P I P I P I
Overall competitive advantage...... F F F F S F D s
Product cost advantages:
Lower purchase price (delivered). X X X X X X
Favorable exchange rates......... ' X X
Nonprice factors:
Shorter delivery time............ X
Engineering/technical assistance. X X X
Favorable terms of sale..........
Production technology............ X X ' X X X
Marketinhg practices.............. X X
Reliability of supplier.......... X X
Shorter new product development
time..... R T ¢ X
Willingness to supply required
volumes..........oo0000004000.. X K X X
-Ability to meet specifications... X X X
Product innovation..... D S ¢ X X
Quality..... R S X X X

1/ D=60 percent or more of total respondents accorded domestic producers an
advantage; F=60 percent or more of total respondents accorded foreign
producers and advantage; S=Competitive position the same.

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

competitive advantage over U.S. firms. Importers felt that the products of
these countries had an advantage based on delivered price, production
technology, product innovation, and quality. U.S. importers also stated that
autosound products from France maintain the same competitive position as
U.S.-made products.

U.S. purchasers responding to the questionnaires indicated that purchases
of U.S.-produced autosound components were made on the basis of a variety of
factors, including the reliability of the supplier, shorter delivery time,
supplier marketing practices, and favorable terms of sale (table 12-12). 1In
contrast, purchases of foreign-made autosound components were made principally
on the basis of price. Quality, production technology, supplier reliability,
and product innovation were cited as significant factors as well.
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Table 12-12
Autosound components: Ranking of U S. purchasers' reasons for purchases of

U.S.-produced and forelgn—produced autosound components, 1982-86 1/

Reason for purchase : " U.S.-produced Foreign-produced

Product cost advantages: :
Lower purchase (delivered)...........c...u0
Favorable exchange rates....,..............

Nonprice factors:
Shorter delivery time.........covvvveennsns
Engineering/technical assistance...........
Favorable terms of sale.......cccvevvveensn
Production technology...... cher s ese e eane
Marketing practices..... et eer et
Reliability of supplier..........covvvevune
Shorter new product development time.......
Willingness to supply required volumes...
Ability to supply metric sizing............
Ability to meet specifications.............
Product innovation..........civvevivnennnns
QUALALY. .ot eriee vttt

I
N~
O -

M)
NOOHWN®ON
I~ ' -
NOOVWARWOR D

U’IO‘\Dl
N W o

1/ Ranking numbers range from 1 to 14, number 1 indicating the most important
reason for purchase and number 14 indicating the least important reason for
purchase. Some factors were ranked equally in importance.

2/ Insufficient data.

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

Competitive'Assessment of Key ?actors ofJCompetition
in Foreign Markets

The major markets for autosound components outside the United States
include Japan and Europe. The value of the Japanese market in 1986 was
approximately $625 mlllxon, ‘about half of .which were units that were factory
installed. 1/ The Japanese market is composed of virtually 100 percent
domestic products. This *is due to several factors, including the advanced
level of Japanese producers vis-a-vis foreign producers. U.S. industry
sources claim that a more 1mportant factor is the keiritsu structure that ties
certain Japanese auto producers to speciflc autosound component suppliers.
This structure allegedly’ forecloses virtually ‘all opportunlties for other
domestic and foreign suppliers, according_to u.s. producers. 2/

The European market is domxnated by European and Japanese producers
There are some imports from Braz11 as well: those units are from Ford's
Brazilian subsidiary that produces ‘most of Ford's North American autosound
requirements and a certain portion of the requirements for Ford of Europe.

1/ "Overseas Market Report,” Electronics, Jan. 22, 1987, pp. 68-74.
2/ USITC staff interview with Motorola officials, Apr. 7, 1987.
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The only significant U.S. exports of autosound components during 1982-86
were to Canada. Such exports fluctuated during the period and amounted .to
$83.6 million in 1982 and $87.3 million in 1986. U.S. exports of autosound
components to Canada reflect intracompany shipments to Canadian subsidiaries
of U.S. automakers.

BATTERIES

Description and uses

Batteries for automotive use are of the 12-volt lead-acid type.
Automotive batteries form an essential part of a motor vehicle's electrical
system, providing a reservoir of electricity to power a vehicle's starting,
lighting, and ignition systems, as well as various electrical accessories.
Original equipment (OE) and replacement batteries are essentially the same
product. However, depending on customer specifications, a small quality
difference may favor the OE product.

Automotive batteries are constructed of cells, each of which has a
nominal output of two volts. Each cell consists of cast antimony-lead or
calcium-lead grids (or "plates™) coated with baked lead oxide. The plates are
alternately given negative and positive charges and are separated by
insulators. Negative and positive plates are then connected to provide the
necessary voltage. Automotive batteries can be stored indefinitely in a dry
condition, and must be activated by the addition of sulfuric acid prior to use.

Automobile starting currents and electrical systems require a battery to
be rated at a minimum of 35 ampere-hours. Automotive batteries are generally
classified by the Battery Council International (BCI) by group size and
electrical specifications. The BCI group size indicates physical dimensions
as well as terminal positions and cell layouts within the batteries. The
current BCI Battery Replacement Data Book identifies 50 group sizes of 12-volt
automotive batteries. The electrical specifications of automotive batteries

may be measured by cold cranking amps (CCA), by ampere-hours, or by the number .

of plates in the battery. CCA is the most common measurement in the U.S.
market and is a measure of the battery's power available to start a car 1n
cold weather.

In- structure, most batteries are similar. Quality variations among . *-
batteries are a function of materials used and control over the manufacturing
process. For example, an even application of a predictable amount of lead
oxide paste over battery grids is a crucial step in battery production.
Automated machinery and quality-control techniques have enabled the U.S.
industry to attain close control over pasting operations and, in general, high
product standards. Battery imports from developed countries are generally
considered on a par with U.S. products, and according to industry sources,
imports from Korea are rapidly approaching U.S. quality standards. 1/ The
quality of imports from most other countries do not meet U.S. quality levels.

1/ USITC staff interview with U.S. battery manufacturers.
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Manufacturing process

The production of 12-volt lead-acid automotive storage batteries begins
with the casting of the grids that serve as support for the active battery
material and that conduct much of the electric current through the battery.
Grid-casting equipment molds and then cools molten lead into the desired grid
configuration. All automotive battery grids are designed with open spaces
between their interlocking cross bars in order to lock the active material in
place. The lead employed in the grids of most modern automobile batteries
consists of either a high antimony (around 5-6 percent), a low antimony
(typically less than 2.5 percent), or a calcium lead (usually less than
1 percent calcium) alloy. Calcium or antimony is used as an alloying material
to stiffen the otherwise very soft lead grid during production and to decrease
the warping of plates over the operating life of the battery. When low
antimony or calcium alloy grids are employed in the construction of batteries,
the finished products are commonly referred to as "low maintenance" or
"maintenance free" batteries.

Following casting, the grids are covered, or "pasted," with an active
material consisting of lead oxide, or a2 blend of oxides, which has been
treated with sulfuric acid. The use of sulfuric acid results in the formation
of lead sulfate, which helps to bind the active material to the grid and
improves the operating characteristics of the pasted grid by expanding or
"bulking" the paste. The pasting operation is most commonly performed
automatically by equipment that presses the paste into the grids. The pasted
grids, or plates, are then cured for approximately 2 days in a closely
controlled hot and humid curing environment. This process is called
hydrosetting. The high heat and humidity not only toughen the bond of the
active material to the grid, but also are designed to increase the homogeneity
of the active material on the plate. The latter procedure helps to improve
the flow of current through the plate.

The dry-charged plates are immersed in a weak sulfuric acid solution in
large forming tanks. By applying an electric charge to the plates in the
tanks, the positive plates become the anode and the negative plates become the
cathode of what amounts to a large battery. The slow "forming charge" is
normally applied to the plates for 1 to 2 days during which time the
composition of the active materials on the plates changes to create a
potential electrical difference between the positive and negative plates.

When the plates have been completely formed, they are rinsed and dried to
prepare them for the "stack and burn” phase of production.

In the "stack and burn” operation, positive and negative plates are
alternately stacked on either side of an electrically insulating separator and
welded, positive to positive and negative to negative to create an individual
cell of the battery. Six of these 2-volt cells are placed in the preformed
individual pockets or partitions of the bottom portion of the battery
container. Electrical connections between the cells are usually made either
automatically by "through the partition” automated welding techniques, or by
manual "over the top"” welds. After these internal connections are made, the
top of the battery case is applied to the battery and sealed, usually either
by a heated epoxy glue or by thermal sealing techniques. The battery is then
tested for leaks in the seal of the case and for internal electrical faults.
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At this point a preformed dry-charged battery is ready for use following the
addition of the sulfuric acid electrolyte and a recommended 15-minute "booster
charge” to bring it up to its full operating voltage. :

Customs Treatment

U.S. tariff treatment

Imports of 12-volt automotive batteries are currently classified in TSUS
item 683.01, which covers:all 12-volt lead-acid storage batteries. In January
1987, at the request of the U.S. Battery Trade Counsel (BTC), under section
484(e) of the Tariff Act of 1930, item 683.01 was revised in an: attempt to
separate batteries for automotive use from other type 12-volt lead-acid
batteries.  To accomplish this, batteries "of a kind used in starting p1ston
engines” were .separated out and subdivided. into item 683.0110, batteries not . .
over 13 pounds in weight; and item 683.0120, batteries over 13 pounds in
weight. With these new breakouts, imports of the three major types of 12-volt
lead-acid batteries--motorcycle, automotive and industrial--can be
approximated.- . Automotive-type batteries generally enter the United States
under item 683.0120 with a small amount of other piston-type batteries mixed.
into the import. statistics (table 12-13). Batteries .imported from Canada under
the Automotive Products Trade Act (APTA), enter duty free under item 683.02.

Table 12-13
Batteries: U.S. rates of duty, by TSUSA item

(Percent ad valorem)

o . Pre-MTIN . - Col. 1
TSUSA col. 1 . rate of . Col. 2
item - o . rate of . duty { rate of
No. 1/ Description duty 2/ 1987 . duty
683.0120A% Lead acid type storage 8.5% 5.3% 40%
batteries and parts
thereof .
12-volt batteries
of a kind used
in starting
piston engines:
Over 13 1b in
- weight.
683.0200 Canadian article and Free Free 3/

original motor-
vehicle equipment.

1/ The designation "A*" indicates that the item is currently designated as an
eligible article for duty-free treatment under the Generalized System of
Preferences (GSP) and that certain of these. countries, specified in general
headnote 3(c)(v)(D) of the Tariff Schedules of the Un1ted States Annotated,
are not eligible.

2/ Rate effective prior to Jan. 1, 1980.

3/ Not applicable.
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Before the establishment of item 683.01 in 1985, imports of 12-volt
automotive batteries were classified in TSUS item 683.05, which covered all
12-volt lead-acid storage batteries. This item was established by Executive
Order 12354, effective March 31, 1982, as the result of a petition filed with
the Office of the United States Trade Representative by the Yuasa-General
Corp. Yuasa-General successfully requested that 12-volt lead-acid batteries
from Taiwan be removed from eligibility for duty-free treatment under the
Generalized System of Preferences (GSP) program; in addition, Korea was
removed from GSP eligibility status with respect to TSUS item 683.01 by
Executive Order 12413, effective March 31, 1983, as the result of a second
Yuasa-General petition. Imports of batteries under TSUS item 683.01 from all
other designated beneficiary developing countries are currently eligible for
duty-free treatment under the GSP. ' ‘

Batteries classified in TSUS item 683.01 from countries afforded most-
favored-nation (MFN) treatment are currently dutiable at the Column 1 rate of
5.3 percent ad valorem. This represents the final staged rate negotiated under
the Tokyo Round of Multilateral Trade Negotiations (MIN) for column 1 rates.

Batteries imported under TSUS item 683.01 from certain countries that the
President has designated as being under Communist control or domination (but
not including the People's Republic of China, Hungary, Yugoslavia, and
Romania) are dutiable at the TSUS column 2 rate of 40 percent ad valorem.
Finally, products covered by the item are eligible for preferential tariff
treatment under the Caribbean Basin Economic Recovery Act (CBERA), and the
United States-Israel Free Trade Area Implementation Act (UIFTA).

In 1985, General Battery International Corp., filed an antidumping
petition against Korea on behalf of the Puerto Rican automotive replacement-
battery industry. The Commission determined that there was no reasonable
indication that the U.S. battery industry was materially injured or
threatened with material injury by the reason of less than fair value imports
of 12-volt lead-acid type replacement batteries from Korea (investigation No.
731-TA-2610). It was determined that the Puerto Rican industry did not qualify
as a "regional industry" under the antidumping law. o

Foreign tariff treatment

Canada is the only significant market for the export of automotive-type
lead-acid batteries. Nearly all exports to Canada are OEM batteries and are
therefore not assessed a duty because they enter Canada under the duty-free
provisions of the APTA of 1965. The tariff rate on aftermarket batteries is
more than double the U.S. rate, or 10.8 percent ad valorem. The rates of duty
for Canada and other principal export markets are shown in the following
tabulation:



1?‘;1

Item Description Country Present rate of duty
(Percent ad .valorem)

85.03 Lead-acid batteries Taiwan T 159

South Afr1ca 75 cents
Mexico T 40%
Saudi Arabia 4%
“Venezuela =™~ "~ °~° 35% plus 5% surcharge
44512-1 ' Canada 1o.qz

Low levels of battery exports are due pr1mar11y to the high cost of .
transport and the lack of s1gn1f1cant market opportunit1es, rather than high
tariff barriers. '

'Profi1e>of‘the'vlSL;Induetry"

Overview

There are approximately 50 U.S. producers of lead-acid. automotive
batteries in the United States. Most producers manufacture batteries solely .
for replacement use and are located throughout the United States. Many of the
smaller manufacturers either serve prlmarlly the local market, or they prov1de
"niche"” batteries that the larger producers do not manufacture because of
limited demand.- Replacement niche markets and significant freight costs
resulting from the heavy weight of batter1es have enabled many small .
producers to survive. Seven out of the 18 firms respond1ng to the
Commission's questionnaire, accounting for about 90 percent of industry
shipments, indicated. that transportatlon costs:amounted to over 5 percent of
sales (table 12-14).. I T T Py

Producers of OE batteries are centered in the Midwest and Eastern United
States and are much more highly concentrated than aftermarket producers. " Two
firms provide the bulk of OE shipments, with eight firms reporting OEM
shipments between 1982-1986. Each OEM f1rm also supplles the aftermarket.

The top four battery producers w111 .account for an, esthated 84 percent . .
of all OEM and replacement shipments by 1988. This flgure contrasts with a
level of 68 percent in 1975. 1/

1/ Richard Amistadi, "Battery Shipment Review and Five Year Forecast,”
Presented to the Battery Council International 99th Convention, Apr. 28, 1987.
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Table 12-14

Batteries: U.S. producers' rating of predominant modes of transportation
used to ship batteries, the marketing area generally serviced, and the average
percentage of transportation costs in the total de11vered value of their
firms®' shipments :

Item Number of responses

Predominant mode(s) of

transportation:
TrUCK. . ottt i e it tvecennoroosoessanesssossnns cesesanssenss 14
Rail...... e cens ceeeeea et eseees ceeaees 4
Water........co000 Ceeresenn ceeann . B
Other...... e
General marketing area (radius):
Up to 100 miles....... et re s P |
101 to 200 miles..... P
201 to 500 miles......... Ceere e Ceresaarereressneneass 9
Over 500 miles........ e e rsecarerer st eaesaens P
Average transportation costs
(as percentage of sales):
O to 5 percent.....ccvvuviverenarennnsonsenssinssessassses 11
6 to 10 percent....covieriirertetrtersirorrrortrrcssscsesnes D
11 to 15 percent............. ceenans ...........l......... 2

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

Hourly wage rates for automotive-battery production and related workers
increased 23 percent during 1982-86 to $11.19 an hour in 1986, as shown in the
following tabulation:

Production and
related workers

producing Co All operating U.S.

automotive All automotive manufacturing
Year batteries 1/ parts 1/ . " .. establishments 2/
1982......... $9.08 $12.24 7 $11.50
1983...... ... 10.04 12.90 11.97
1984......... 10.60 14.57 12.40
1985......... 11.01 15.51 3/ 12.82
1986......... 11.19 17.21 3/ 13.09

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

2/ Compiled from unpublished data of the U.S. Department of Labor, Bureau of
Labor Statistics.

3/ Estimated.



12-23

At the same time, hourly wages for all workers producing automotive parts
increased by 41 percent, exceeding those for workers producing batteries by
over $6 an hour in 1986. Wages in the battery industry are also below the
average for all U.S. manufacturing establishments, although the gap has closed
slightly since 1982. Most battery plants are reportedly unionized. However,
many of the operations required in the production of batteries.do not require -
high skill levels; and most battery manufacturing operations are located in
low-wage areas.

There are currently no Japanese-owned automotive-battery manufacturing
plants in the United States. However, in testimony at the Commission's
hearing, the BTC, a self-described "ad-hoc" coalition of U.S. automotive
battery manufacturers, said that Yuasa, Japan Storage Battery, and Matsushita
have announced plans to manufacture batteries in the United States. 1/ A
joint venture between Yuasa Battery Co. and Exide Corp. currently produces
motorcycle batteries in the United, States and plans to produce automotive-.
batteries in 1988 or 1989, reportedly to supply Japanese companxes in the
United States. 2/

Nearly all respondents to the Commission's questionnaire noted that B
whereas U.S. producéers are probably the most advanced and efflclent in the .
world, the industry faces high Government regulatory costs.not borne by most
foreign competitors. Lead and sulfuric acid, the major active materials in an
automotive battery, are considered potential health and environmental threats
by the Environmental Protection Agency (EPA) and the Occupational Safety and -
Health Administration (OSHA). Industry sources indicate that company capital
expenditures to comply with EPA and OSHA regulations .ranged- from 15.to 50
percent of overall capital investments in 1985 and 1986. 3/. Estimates on the
unit cost per battery of adhering to Government standards range from 2 to 10
percent. 4/

In addition to these regulations that have added costs, the-battery
industry is subject.to tax assessments under the Comprehensive Environmental
Response, Compensatlon and L1ab111ty Act of .1980, and the Superfund Amendments .
and Reauthorization Act of 1986. 5/ These taxes apply to the sale of .domestic
and. imported lead oxide and sulfuric acid (among other types of hazardous
materials) as a means of generating revenue for -the cleanup. of hazardous waste
sites. Since these taxes apply at the point of sale, only batteries made in
the United States are subject to the taxes, whereas imported batteries, which
also create hazardous waste, are exempt.

Capacity and employmentA'

The U.S. battery industf& haevpurchased-aqtbmeted:machineryg thereby
increasing productivity and capacity during 1982-86. During the.same period;
U.S. automotive battery capacity increased by 21 percent from 1982 to

1/ Transcript of the hearing, p. 4, S

2/ Asian Wall Street Journal, Mar. 1, 1986, p. 26.

3/ USITC staff interview with battery manufacturers

4/ USITC staff interview with U.S. BTC off1c1a1s, March 1987.
5/ Post-Hearing brief of the U.S. BTC, Mar. 12, 1987.
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85 million units (table 12-15). In addition, the number of employees and
man-hours remained constant. ‘

Table 12-15 o
Batteries: U.S. capacity, number of production and related workers, man-hours
worked, wages, and hourly wage rates, 1982-86"

Average
annual
percentage
: ' - ' change, 1986
Item 1982 1983 1984 1985 1986 over 1982
Capacity . ' ' ‘ o ‘
(1,000 units)...... 70,039 71,790 74,013 78,374 84,966 4.9
Employment of Ce ' :
production and
related workers: ‘
Number............ . .13,313 © 12,803 13,411 13,442 13,573 .5
Man-hours worked = N ‘ ' -
(1,000 hours). .' 27,110, 25,505 26,874 - 27,490 28,006 .8
Wages Co
(1,000 dollars).. 246,176 256,057 284,884 302,772 313,364 6.2
Hourly wage rate... $9.08 $10.04 $10.60 $11.01 $11.19 5.4

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

Industry sources see no reversal in this trend, but do expect an industry
shakeout in the near future, which will eliminate some excess capacity and
combine resources into fewer, stronger firms.. Questionnaire respondents assert
that increased 1mports and Japanese-owned firms locating in the United States
will exacerbate the overcapaclty problem and precipitate an industry
shakeout. Employment increased by 2 percent, rising from 13,313 production
and related workers in 1982 to 13,573 in 1986.

Financial data

U.S. producers' sales of automotive batteries increased erratically, from
$1.5 billion in 1982 to $1.8 billion in 1986, or by 20 percent (table 12-16).
Sales of OE batteries accounted for much of the growth in 1984, as automobile
production increased by 15 percent Replacement sales also 'rose during the
period, but at a slower rate . :

Whereas sales increased by 4 percent from 1984 to 1986, profits declined
by 17 percent. 1In 1986, profits represented 6 percent of sales versus
8 percent in 1984. This figure is still above the 4-percent level for 1982.
Industry sources stated that falling unit prices were due to increased foreign
and domestic competition. 1/

1/ USITC staff interview with battery manufacturers.
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Table 12-16 : Sl .o
Batteries: U.S. producers' total net sales, total net profit or (loss), capital -
expenditures, and research and development expenditures, 1982-86

. Average
A . ; . annual
TR S percentage
) ' - oo " e change,
Item L . ..1982 1983 .- 1984 . . .1985 - 1986 1982-86.

v

Net sales

(1,000 dollars)...... 1,527,470 1,511,625 1,750,842 1,730,851 1,819,533 4.5
Net profit (loss)- S T ;

(1,000 dollars)....... 66,509 95;611 . 135,206 120 553 112,166 13.9
Ratio of net operating - e e e ‘

profit (loss):to S RN ;

net sales (percent).. 4.4 .. - 6:3: 7.7 . - 1.0 - 6.2 8.9,
Capital expenditures T : -
(1,000 dollars)...... 29,498 32,626 41,135 55,036 52,064 15.3

Research and develop-
ment expenditures e e .
(1,000 dollars)...... 18,601 - 20,932 ..23,072 - 26,239 29,826 12.5

Source: Estimated by the staff of the.U.S. International Trade Commission on the basis
of data submitted in response to the -Commission's: questionnaires.

To meet Government regulations and competition, both capital expenditures.
and research and development spending grew at a faster pace than sales,
increasing during the period by 77 percent and 60 percent, respectively. 1In
1986, capital spending amounted to $52.1 million,; or 3 percent of-sales, and
research and development costs reached $29.8 :million, or .2 percent of sales.

N

Major foreign competitors

Some. domestic industry representatives see the penetration of imported
automobiles into the United States as the major source for the growth and
acceptance of foreign batteries. 1/ Respondents believe that each imported
automobile with a battery is a lost sale to the U.S. industry and an
advertisement to U.S. consumers. Industry sources state that the advent of
"universal batteries,”" which fit a variety of specifications, will open the
U.S. market to further foreign competition. 2/ Prior to its development a
manufacturer had to produce several different types of batteries in order to
be considered a full 11ne manufacturer ; . SR

The Japanese automotlve—battery 1ndustry. produc1ng one- thlrd of the.
world's total batteries, is second only to that in the United States. 1In
contrast to the United States, where the bulk of battery production is

1/ USITC staff interviews with battery manufacturers.
2/ Ibid.
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intended for the domestic replacement market, about one—half of battery sales
by Japanese companies are for OEM use. . -

As Korean automobile sales increase in the United States, it is believed
that Korean battery producers will increase sales in the U.S. market. Sources
indicate that the Korean battery industry is not as technologically advanced
as the domestic industry. However, there has been some technology transfer to
the Korean industry by U.S. firms. In 1986, Delco—-Remy, a subsidiary of
General Motors, announced a joint venture with the Daewoo and Hyosung groups
of Korea to produce batteries using technology not currently available in
Korea. 1/

The European battery industry is on a par technologically with the Unxted-
States. Whereas most imports from Europe are treplacement batteries for?i.:-
European-produced vehicles and are designed to meet manufacturers® "/ " .:
specifications, some batteries imported from Europe are intended for OEH use.
Respondents to the questionnaire indicated that European: producers are ‘not -
price compet1t1ve with U.S. manufacturers

Structural Factors of Competition Between U.S.
and Foreign Industries Y

Respondents gave an overwhelming advantage to foreign '‘battery industries:
with respect to U.S. Government regulations that increase costs(table~12-17).
According to industry sources, no other country is saddled with the
environmental regulations faced by the U.S. battery industry. U.S. producers
also rated themselves at a competitive disadvantage in labor: wage rates - :
compared with every other major competing country : oL Lownl

Korea was given competitive advantages in labor costs, taxes,- quipment*<
costs, government subsidies, and regulation. Japan, Canada, and:Taiwan-were
perceived as either having advantages or the same competitive position
vis—-a-vis the U.S. industry in every structural factor of competition listed
on the questionnaire. U.S. producers were given an advantage over’Brazil in
fuel costs, inflation rates, and interest rates. However, the Brazilian
industry was rated in a favorable position-in several other factors, includ1ng'
equipment costs. : .

The U.S. Market
Overview

Discussion of the U.S. market for automotive batteries can be divided:
between replacement and OE end uses. The replacement market is considered
"mature,"” with high concentration in a few large producers, several:small:: .

T

1/ "Automobile Storage Batteries: Delco-Remy Announces Joint Venture in
Korea,” Monthly Import and Business Review, U.S. Internatlonal Trade .
Commission, February 1986, p. 36. .
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Table 12-17 e

Batteries: U.S. producers' competitive assessment of structural factors of
competition for the U.S. and foreign industries 1/, by major competing
countries, 1986

Item Korea Japan ~  Canada - Taiwan Brazil

Product cost advantage:
Fuel cost..... e s s esaes .
Raw materials costs....... .
Domestic inflation rates...
Labor costs.......co0vevene
Exchange rates....... eaens
Taxes....... ceeteeenrsenans
Equipment costs..... criaees
Interest rates.............
Government involvement:
Subsidies....... ceeverseees F
U.S. Government vegula-
tions that increase S :
costsS.....iiiviirieienennn . F F F F F
Foreign government. regu- T : o
lations that increase S : »
costs......ciiinennnn .. 8 - . - 8 . -2/ S

nmmomnn®n
R R wl.'
nmnmmymuHnmom
‘mmmunmunn®
Ommmmon c,‘

I3
w
o]
o]

1/ D = 60 percent or more of total respondents accorded domestic producers an
advantage; F = 60 percent or more of total respondents accorded foreign
producers an advantage; S = Competitive position the same.

2/ Insufficient data.

Source: Compiled from data submitted in response to questionna1res of the
U.S. International Trade Comm1ss1on

producers, and slow growth (about 2 percent per year) Nearly all imports
compete in the aftermarket. .

Determinants of demand for replacement batteries include the number of
vehicles in service, the age of the automobile fleet, and the life expectancy
of a battery. The annual growth in the U.S. vehicle fleet reportedly averages
about 2-3 percent, with 157 million vehicles in service in 1985. The age of
the U.S. automobile fleet has increased from 4.8 years in 1970 to 6.8 years in
1985. With improved factory-process control, the life expectancy of batteries
has increased about 6 months; however, sources indicate that this has not had
a significant impact on demand. 1/

The OEM market is between one-fourth and one-fifth the size of the .
replacement market. Demand in the OEM market fluctuates with U.S. automobile
production and industry production is much more highly concentrated, with

1/ Richard Amistadi, "Battery Shipment Review and Five Year Forecast,"
presented to the Battery Council International 99th Convention, Apr. 28, -1987.
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about five manufacturers. With the advent of increased automotive
electronics, vehicle manufacturers: are exploring the possibility of
two-battery cars, which may raise production levels significantly. 1/

Overall battery apparent consumption increased 16.5 percent during
1982-86 to $1.8 billion in 1986 (table 12-18). Exports exceeded imports (in
value) each year; however, the gap. has been shrinking. The ratio of imports
to consumption, in terms of value, grew from 1.1 percent in 1982 to 1.5
percent in 1986. Shipments, by units, grew at a faster pace than by value,
indicating decreasing battery unit values.

Table 12-18
Batteries: U.S. producers' shipments, exports of domestic merchandise,
imports for consumption, and apparent: consumption, 1982-86

Apparent Ratio (percent)
consump-— of imports to
Year Shipments Exports Imports tion consumption
Quantity (units)
1982..... 55,061,418 868,591 343,667 54,536,494 0.6
1983..... 58,118,909 888,663 647,813 57,878,059 1.1
1984..... 61,681,923 1,313,489 740,498 61,108,932 1.2
1985..... 64,273,244 1,404,148 1,075,187 63,944,283 1.7
1986. 67,477,665 1,327,175 .1,555,696 67,706,186 2.3
Value (1,000 dollars)
1982..... 1,537,053 26,850 17,149 1,527,352 1.1
1983..... 1,553,654 27,484 18,074 1,544,244 1.2
1984..... 1,699,663 36,601 19,327 1,682,389 1.1
1985..... 1,679,408 36,804 25,912 1,668,516 1.6
1986..... 1,787,940 34,730 26,581 1,779,791 1.5

Source: Shipments and exports, compiled from data submitted in response to
questionnaires of the U.S. International Trade Commission; imports estimated
from questionnaire data and official statistics of the U.S. Department of
Commerce. ’

U.S. imports

There is no accurate historical measure of U.S. imports of automotive
lead-acid storage batteries, and because of insufficient responses,
questionnaire data are inconclusive. On the basis of questionnaire data and
U.S. Department of Commerce statistics, U.S. imports of automotive batteries
are estimated to have increased by 55 percent over the 1982-86 period to $26.6
million in 1986 (table 12-19). Canada was the leading supplier each year.

The majority of the imports from Canada are from subsidiaries of U.S. firms.

1/ USITC staff interviews with battery manufacturers.
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Table 12-19 . .
Batteries: U.S. imports for consumption, by principal sources, 1982-86 1/

Average ’
annual
) X : : : change, 1986
Country 1982 1983 1984 1985 1986 over 1982
——————————————— 1,000 dollars---~-----—-—--—--  Percent
Canada.......ce00000.... 12,800 13,240 11,433 12,060 12,886 0.2
European countries 2/.. 3,946 . 4,190 . 4,314 7,342 7,463 17.3
KOrea...vvevveeeesonnas 173 230 2,597 . 3,892 3,969 118.9
Latin America 3/....... 5 218 664 2,011 1,501 315.2
Japan and Taiwan....... 200 1000 . 200 435 534 27.8
All other.............. 25 96 119 172 228 73.8
Total......... veee. 17,149 18,074 19,327 25,912 26,581 11.6

1/ Country groupings reported to avoid revealing the operations of a single firm.
2/ Countries include West Germany, France, Sweden, and the United Kingdom.
3/ Countries include Mexico, Brazil, and Venezuela.

Source: Estimated by the staff of the U.S. International Trade Commission on
the basis of data submitted in response to the Commission's questionnaires, and
official statistics of the U.S. Department of .Commerce.

Import data for West Germany, France, the United Kingdom, and Sweden are
aggregated so as not to reveal the operations of any individual firm. The bulk
of imports in this category are from West Germany and to a lesser extent
France. Sources indicate that most U.S. imports of batteries from Europe are
replacement types, to meet manufacturers' specifications. for European-made
cars. Battery imports from these countries nearly doubled over the period to
$7.5 million, following the trend in increased European car registrations in the
United States. .

Imports of batteries from Korea have shown the largest gain, increasing
from $173,000 in 1982 to nearly $4.0 million in 1986. The U.S. BTC.states that
retail prices of Korean batteries in the United States are at or below U.S.
manufacturing costs; however, certain industry sources state that Korean
products are generally lower in quality than U.S.-made batteries. 1/ Whereas
Korean firms reportedly hold cost advantages in wages and avoidance of ‘
regulatory spending, industry sources believe that these advantages alone do not
account for the 30-50 percent margin of underselling claimed by industry
representatives. 2/ The BTC points to the experience of Australia, where Korean
imports grew from zero in 1981, to capture 40 percent of the Australian market
by 1985. Statistics from the U.N. trade-data system support this claim, as
Australian imports from Korea of all storage batteries (the majority of which
are reported to be for automotive use), increased from $287,000 in 1982 to $14.6
million in 1985, before falling to $7.1 million in 1986. Korean exports of all
storage batteries nearly tripled from 1982 to $43.8 million in 1986.

1/ Transcript of the hearing, p. 6; and comments submitted in response to
questionnaires of the U.S. International Trade Commission.
2/ 1Ibid.
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Industry sources point to the limited U.S. market penetration of Japanese
batteries, less than $500,000 each year from 1982-86, to ‘support their: claim
of Korean underselling. Japan possesses an efficient and technologically
advanced battery industry that manufactures a product of superior quality.
However, the fact that imports are so small indicates that high shipping costs
make it prohibitively expensive for Japanese firms to export in significant
quantities to the United States.

As developing countries establish their own battery industries, there is
concern in the U.S. industry that, with the advantages of lower labor rates
and the absence of regulatory costs, these countries may be able to sell
competitively in the United States market. Taken together, imports from
Mexico, Brazil, and Venezuela increased erratically from $5,000 in 1982 to
$2.0 million in 1985 before falling to $1.5 million in 1986. Currently, these
countries lack the capacity and product quality to be considered major
competitors to U.S. producers.

Competitive Assessment of Key Factors of Competition
in the U.S. Market

In telephone interviews, certain automotive battery producers indicated
that imports to the United States are growing, but still are not a significant
concern to the industry. U.S. producers experience little competition with
respect to OEM sales. 1/

Automobile manufacturers require batteries to be shipped filled with acid
for immediate insertion into assembled vehicles. A battery filled with acid
becomes a perishable item as the shelf life is limited. It also adds weight
and spillage concerns to shipping costs. At the same time, the U.S. industry
produces a technologically advanced product at low cost. For these reasons,
the imports of OEM batteries have been small thus far. This does not preclude
the possibility of foreign producers opening facilities in the United States
or Canada. Japanese battery producers are reportedly encouraged by Japanese
auto manufacturers' transplant companies and State incentives to establish
production facilities in the United States. Japanese vehicle manufacturers
reportedly have an ownership stake in each major Japanese battery company. 2/

U.S. purchasers responding to the questionnaire indicated that reliability
of supplier, quality, and shorter delivery time were the principal reasons for
their purchases of domestically produced batteries during 1982-86 (table
12-20). These responses show that customer service and a high quality U.S.
product provide U.S. producers with a substantial edge over foreign
competition. Lower purchase price was ranked seventh in importance. -

1/ USITC staff interviews with battery manufacturers.
2/ 1bid.
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Table 12-20
Batteries: Ranking of U.S. purchasers' reasons for purchases of U.S.-produced

and foreign-produced batteries, 1982-86 1/

Foreign-

Reason for purchase U.S.-produced produced 2/

Lower purchase (delivered).................... 7

Nonprice factors:
Shorter delivery time................... e
Engineering/technical assistance............
Favorable terms of sale..... Cerese e cenn
Production technology...... N
Marketing practices.................. cereeee
Reliability of supplier..... Cheeseaeean e
Shorter new product development time..... cen
Willingness to supply required volumes......
Ability to supply metric sizing....... e
Ability to meet specifications.......... ceen
Product innovation..........ci.v0vunens N

Quality.......... e e coes

Pt

— .
NOVOOMHEIPOHEHWLIIFEOWN

1/ Ranking numbers range from 1 to 11, number 1 indicating the most important
reason for purchase and number 11 indicating the least important reason for
purchase. Some factors were ranked equally in importance.

2/ Insufficient data.

Source: Compiled from data submitted in response to questlonnalres of the
U.s. Internat10nal Trade Commission.

Competitive Assessment of Key Factors of Competition
in Foreign Markets

U.S. producers of automobile batteries show little interest in foreign
markets, as export potential is limited. Relatively high U.S. labor rates,
Government regulation costs, and containerization and transportation fees are
inhibiting factors to trade.

On a regional basis, Asia has three major producers of batteries: Japan,
Korea, and Taiwan. These countries account for most of the Asian market, and
they also export significant quantities of batteries. Market conditions in
Europe are very similar to those in the U.S.--e.g., domestic firms supply the
bulk of consumption although imports of batteries from Korea are allegedly
imported at "abnormal prices.” 1/ However, the European industry reportedly
supplies the lion's share of Africa's consumption. South America has
significant capacity relative to demand, with Brazil producing 4.3 million
batteries in 1986, an increase of 16.2 percent from 1985. 2/

1/ Claude Darmon, "Major Trends in European Battery Industry,™ presented at
Battery Council International 1987 meeting, Apr. 28, 1987.
2/ Report from the U.S. Consulate, Sao Paulo, Brazil, June 1987.
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Some prospects for exports by U.S. companies in developing countries do
exist. However, batteries can be manufactured using unsophisticated capital

equipment and technology. Therefore, as the income level of a developing
country rises and motor vehicle registrations increase, lead-acid battery
industries are often the first enterprise to develop. 1/ Once the country
begins to develop its own battery industry, the market will generally be
closed to imports. General restraints on imports by debt-ridden developing
countries also restrict foreign shipments to those countries. 2/

BEARINGS

Description and uses

Antifriction bearings are machine components that permit free motion
between moving and fixed parts by holding or guiding the moving parts to
minimize friction and wear. In a bearing, a series of rollers or balls are
usually mounted in a separation or cage and enclosed between two rings called
races. The rolling elements are very important, since they transmit the
physical load or force from the moving parts to the stationary support. The
two principal types of antifriction bearings are ball bearings and roller
bearings. The principal differences between the categories are the rolling
elements (balls or rollers) and their respective abilities to carry loads.
Load, speed, required bearing life (expressed in hours at a designated number
of rotations and load), environment, and lubricants are the most important
variables considered when choosing the proper bearing for a given
application. 3/

There are four basic components in ball or roller bearings: the cup, the
cone, the cage, and the roller element. The cup, also called the outer ring,
is the largest part of the assembly, and, in the case of a tapered roller
bearing, its inner surface is tapered to conform with the angle of the roller
assembly. The cage keeps the rollers equally distributed around the cup and
cone. The roller elements fit into openings in the cage. The number of
rolling elements is a function of the size of the cages, which is determined
by the end usage of the bearings. The cage, rollers, and cone are joined
together to form a cone assembly, which, when joined with a cup, forms a
roller-bearing set.

Ball bearings.--Ball bearings may be radial (a bearing designed to
support load perpendicular to the shaft axis) or contain integral shafts (a
combination of radial and thrust loads). They also may be classified by a
number of configurations, including single row, double row, self aligning, and
angular contact. Ball bearings, having less contact between the rolling balls
and the case, can withstand fairly high speeds. When load-carrying capacity
is considered more important than high speeds, roller bearings are more likely
to be used.

1/ David Stonfer, "The Storage Battery Market: Profiles and Trade
Opportunities,” April 1985, pp. 27-34. :

2/ 1bid.

3/ "Bearings," 1985 Power Transmission Design Handbook, p. A/158.
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Roller bearings.--Roller bearings can support greater loads than ball
bearings because they have greater rolling-surface area in contact with the
inner and outer race (the outer ring and inner ring of a bearing). They are
able to absorb both radial and thrust loads, unlike ball bearings, which
typically withstand only radial force. 1/ The most common types of roller
bearings used in the auto industry are needle and tapered. Needle roller
bearings are a special type of cylindrical bearing, distinguished by a
comparatively small diameter and a high ratio of length to diameter. Needle
bearings are used especially in universal joints.

Although ball and tapered roller bearings are not interchangeable, the
original determination of which type of roller element (i.e., ball or tapered
roller) to use is sometimes an engineering choice made at the initial design
phase of the product incorporating the bearing (fig. 12-1). As stated earlier,
the choice would depend on the amount and type of load-carrying ability, as
well as other factors. Industry sources have indicated that as production of
automobiles has trended toward smaller, lighter weight, front-wheel-drive
vehicles, there has been some substitution of ball bearings for the tapered
roller bearings that had previously been used. 2/ 1In contrast, in many
industrial applications of both radial and thrust loads, there is a much lower
degree of interchangeability between roller and ball bearings.

Self-contained tapered roller-bearing packages, also called bearing
cartridge units and wheel-hub units, are prelubricated, preset, double-row
tapered roller bearings that have been sealed. Bearing cartridge units began
appearing on the U.S. market about 10 years ago, but have been extensively
used in the European market for over 30 years. In Europe, these units
incorporate a ball rolling element, as opposed to the U.S. practice of using
tapered rollers. Bearing cartridge units, both the ball and tapered roller
styles, are used almost exclusively in the United States on the front axle of
front-wheel-drive cars. 3/ These units eliminate the need for adjustment of
the close tolerances required with the traditional assembly of separate
bearings and components, and are lighter and easier to assemble than the
separate bearing components. Industry sources indicate the units were
developed in response to requirements by the automobile industry for more
modular assemblies, in addition to lighter weight components. »

Manufacturing process

There are four major steps in the production of bearings: green
machining, heat treating, finishing, and assembly and inspection. Special
bearing-grade alloy steel in the form of 12- to 15-foot seamless tubing is the
raw material utilized in the production of most cups and cones, whereas alloy
wire, in the form of coils, is the base material for roller manufacture.

There is a generally accepted minimum industry standard for the steel utilized
in tapered roller-bearing production; however, the raw material used by most
bearing manufacturers exceeds this standard in quality.

1/ Radial loads are those perpendicular to the axis of rotation, whereas thrust .
loads are normally parallel to the level of rotation. "Bearing, Antifriction,"”
in McGraw-Hill Encyclopedia of Science and Technology, 1977, p. 129.

2/ "Availability is the Key for the 1980's,"” Purchasing, Feb. 10, 1983, p. 60.
3/ There is also limited application for these units for engine-hub fans.
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Green machining is an industry term that relates to the machining
operations performed on the raw materials prior to heat treatment for cups,
cones, and rollers. 1/ The bearing components are then heat treated in a
two-stage process to ensure durability, hardness, and shock resistance. The
third phase of production, finishing, consists mainly of a series of grinding
and honing operations to ensure the components are sized to the required
precise tolerances and polished to ensure the smoothest possible rolling
surface. In the assembly stage, cages are mounted on an assembly nest and the
"hot forming” using steel bar or wire, from which slugs are cut, pierced, and
stamped in a rapid succession of dies. The reported advantages to this
process are cheaper raw materials and a faster hourly rate of production.
Rollers are then placed in the openings or pockets of the cage. The cone is
then inserted into the middle of the cage and put in a "close in" press that
slightly presses or "crimps” the assembly together to keep the components
intact. The cup and cone assemblies are then demagnetized, inspected, and
coated with a protective antirust solution and packaged for shipment.

Bearing production involves a high degree of mechanization, in large part
because of the very tight tolerances required in the products. The use of
computer-aided manufacturing, microprocessor, laser gauging equipment, optical
scanning devices, and highly automated material-handling equipment are often
employed in the production of bearings. Employees perform very little of the
actual production; they are primarily machine operators and quality control
inspectors. Each worker is responsible for the product coming out of his or
her station; consequently, there is a high percentage of gauging and
inspection. All components are tested several times throughout the production
process, and cone assemblies and cups are subject to 100-percent inspection.

Customs Treatment

U.S. tariff treatment

Ball and tapered roller bearings are classified under a number of Tariff
Schedules of the United States Annotated (TSUSA) items depending on their type
and size (table 12-21). There are five sizes of ball bearings broken out in
the TSUSA: for bearings under 9 mm, the TSUSA number is 680.3704; for those
9 mm, but under 30 mm, the number is 680.3708; for those 30 mm but less than
52 mm, the number is 680.3712; for those 52 mm but under 100 mm, the TSUSA
number is 680.3717; and for those over 100 mm, item 680.3718. Canadian parts
imported as original motor-vehicle equipment are classified under 680.3820.
These articles, if destined for original motor-vehicle equipment, enter duty
free.

Tapered roller bearing cup and cone assemblies imported as a set are
provided for in TSUSA item No. 680.3932. The column 1 rate of duty is 6.5
percent; the column 2 rate is 67 percent.

1/ Although there are major similarities in the productlon process between
flrms, especially with regard to heat treating and final finishing, a few U.S.
producers reported that a popular alternative to the green machining process
is the hot roll ring forming method.
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Table 12-21 .
Bearings: U.S. rates of duty, by TSUSA item

. : : Pre-MIN Col. 1
TSUSA ' : col. 1 rate of Col. 2
item : rate of duty rate of
No. Description __duty 1/ 1987 duty
Radial ball bearings,
having an outside
- diameter of:
680.3704 Under 9 mm.........0..... 1.7¢ per 1b . 11.0% 67.0%
, + 7.5% ad val. ad val. ad val.
680.3708 9 mm but under 30 mm..... 1.7¢ per 1b 11.0% 67.0%
_ : + 7.5% ad val. ad val. ad val.
680.3712 30 mm but under 52 mm.... 1.7¢ per 1lb 11.0% 67.0%
+ 7.5% ad val. ad val. ad val.
680.3717 . 52 mm but under 100 mm... 1.7¢ per 1lb 11.0% 67.0%
: + 7.5% ad val. ’ ad val. ad val.
680.3718 100 mm and over...... ciee 1.7¢ per 1b 11.0% 67.0%
+ 7.5% ad val. ad val. ad val.
Canadian articles:
680.3820 " Completed ball bearing
sets................ ... Free Free 2/
680.4140 Completed tapered roller
bearing sets........... Free Free 2/
: Tapered roller bearings:
680.3932 Cup and cone assemblies
imported as a set........ 1.7¢ per 1lb 6.5% 67.0%
+ 7.5% ad val. ad val. ad val.

1/ Rate effective prior to Jan. 1, 1980.
2/ Not applicable.

Bearing cartridge units are classified with tapered roller bearings in
TSUSA item No. 680.3932 or the basket automotive parts provision, TSUSA item
No. 692.3295, depending on their configuration. These units, when
incorporating ball bearings, have been subject to numerous classification
rulings by U.S. Customs. Customs ruled that "a double row, angular contact
ball bearing whose outer race has been expanded, flanged, and drilled in order
to take over part of the wheel hub" and a similar bearing whose inner race was
splined allowing it "to replace completely the conventional driven-wheel hub"”
and become a structural element of the suspension system both demonstrate
functions that are in excess of those normally associated with ball or roller
bearings and . . ."” are classified under the provision for other parts of
motor vehicles in item 692.32." 1/ Customs officials indicate that if the
primary function of a bearing cartridge unit exceeds the reduction of
friction, the article is not classified as a tapered roller bearing. 2/ When

1/ Sec. 177.1 (a)(1) of the Customs Regulations (19CFR 177.1 (a)(1)).
2/ Discussion with national import specialist, U.S. Customs Service,
Commercial Operations Division, Sept. 15, 1986.
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entered as 680.3932, the column 1 rate of duty 1s 6.5 percent ad valorem,
whereas the column 2 rate of duty is 67 percent ad valorem. When. this article
enters under 692.3295, the column 1 rate of duty is 3.1 percent ad valorem; in
column 2, it is 25 percent ad valorem.

The foregoing products are covered under the Caribbean Basin Economic
Recovery Act (CBERA) and the United States-Israel Free Trade Area
Implementation Act (UIFTA). Under the proposed Harmonized System (HS), the
classification for ball bearings receives no.change in duty rate, and are
classified as follows:

Item - ' HS classification No.

Cup and cone as
complete sets:

Under 9 mm.............. 8482.10.50105
9mmto 30 mm........... 8482.10.50203
31 om to 52 mm......... . 8482.10.50301
53 mm to 100 mm......... 8482.10.50409

Over 100 mm............. 8482.10.50506

For tapered roller bearings, HS classification would be as follows:

Item . . f,:: . HS classification No.

Cup and cone as.  8482.20.00104
complete sets. S ]
Bearing cartridge units... 8482.20.00104

The Commission has had several.investigétions.regarding imported tapered
roller bearings and parts during 1986-87. Final affirmative antidumping
determinations were made in cases involving tapered roller bearings and parts
thereof, and certain housings incorporating tapered rollers from China,"
Romania, Hungary, Italy, Japan,. and Yugoslavia. 1/

e

Foreign tariff treatment ‘ :_ :lil, . .l_ .

The Customs Cooperation Council Nomenclature (CCCN) is used as the basis
for tariff classification by most countries, except for the classifications
used by the United States and Canada. Under the CCCN, ball and roller
bearings and parts thereof, including balls and rollers, are classified under
heading 84.63.

Imports into Canada are classified in its tariff schedule under item
42726-1, ball and roller bear1ngs of a class or kind not made in Canada, not
otherwise provided for (n.o.p.), and parts thereof under item 42729 1, ball
and roller bearings, n.o.p., and parts thereof.

1/ Investigations Nos. 731-TA-341-346. USITC publication Nos. 1983, 1999, and
2020, June August, and September 1987. '
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Selected rates of duty for ball and roller bearings for Canada, the
European Community (EC), and Japan appear in the following tabulation:

Present rate

Item Description A Country of duty
42726-1 = Ball and roller bearings of a " Canada Free

class or kind not made in Canada,
n.o.p., parts thereof

42729-1 Ball and roller bearings, n.o.p., Canada 9.2% ad val.
parts thereof
84.62 Ball, roller, or needle roller EC 9% ad val.
bearlngs
Ball, roller, or needle roller Japan 6.6% ad val.

bearlngs, parts

Profile of the U.S. Industry

U.S. producers

¢

There are 83 firms, operating a total of 140 manufacturing establishments,
that produce ball and/or roller bearings in the United States. Of these, four
major producers account for 56 percent of the value of industry shipments. 1/
Smaller "specialty"” bearing producers, and firms producing for their own
consumption, account for the remainder of U.S. production.

Most manufacturers produce either ball or roller bearings, though
approximately 15 firms produce both. The General Motors Corp.; SKF
Industries, Inc.; the Torrington Co.; and Federal Mogul Corp. manufacture ball
and roller bearings, and the Timken Co. specializes in roller bearings. '

According to industry sources, the large firms that compete across a
broad range of product lines have been more affected by imports than the small
firms, which have tended to supply in highly specialized markets. Import
penetration has been less pronounced in these specialty markets. Economies of
scale in production is more significant in low-value-added bearing markets
than in "spec1a1ty“ markets. Success in specialty markets tends to require an
investment in serv1c1ng capablllty Many end users of such bearings. are
willing to pay higher prices for reliable engineering support to service
bearings in use. This has worked to the advantage of U.S. firms that have
such capability and to the disadvantage of foreign firms, which often do not
have such capab111t1es 2/

According to U. S. producers respondlng to the Commission's quest1onna1res,'
the predominant means of shlpplng U.Ss. —made bearlngs 1s by truck (table 12-22).

1/ Investigation No. 332-211, USITC publication 1797, January 1986, p. 18.
2/ 1Ibid.
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Table 12-22

Bearings: U.S. producers' rating of predominant modes of transportation used
to ship bearings, the marketing area generally serviced, and the average
percentage of transportation costs in the total delivered value of their
firms' shipments

Item ‘ Number of responses

Predominant mode(s) of

transportation:
TrUCK. . v ettt vttt eneasanonosnnns et e ettt e et e 27
Rail....... . N 10
Water............. chees e crer et Ce e e eeaaaee . 2
Other. .. ..ot iiiiinirrsrineneninenes ettt . -
General marketing area (radius):
Up to 100 miles............. et e st cerireese 2
101 to 200 miles......... et ee et e e e - 3
201 to 500 miles.........c... ettt et et ten e 8
Over S00 miles.......ovvv