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UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, DC

Investigation No. 731-TA-288 (Final)

ERASABLE PROGRAMMABLE READ ONLY MEMORIES (EPROM'S) FROM JAPAN

Determination

On the basis of the record 1/ developed in the subject investigation, the
Commission determines, 2/ pursuaét to séction 735(b) of the Tariff Act of 1930
(19 U.8.C. § 1673d(b)), that an industry in the United States is materially
injured by reason of imports from Jépan'of erasable programmable read only
memories (EPROM's), provided for in item 687.74 of the Tariff Schedules of the
United States, which have been found by the Department of Commerce to be sold

in the United States at less than fair value (LTFV).

The Commission instituted this investigation effective March 17, 1986,
following a preliminary determination by the Department of Commerce that
imports of EPROM's from Japan were being sold at LTFV within the meaning of
section 731 of the Act (19 U.S.C. § 1673). Notice of the institution of the
Commission's investigation and of a public hearing to be held in connection
therewith was given by posting copies of the notice in the Office of the
Secretary, U.S. International Trade Commission, Washington, DC, and by

publishing the notice in the Federal Register of April 2, 1986 (51 F.R.

11358). Subsequently, the Department of Commerce extended the date of its
final determination and, accordingly, the Commission revised its schedule with

a notice published in the Federal Register of May 7, 1986 (51 F.R. 1690%).

1/ The record is defined in sec. 207.2(i) of the Commission's Rules of
Practice and Procedure (19 CFR § 207.2(1)).
2/ Chairman lLiebeler dissenting.



Oon July 30, 1986, Commerce entered into an agreement with Japan that
suspended the investigation pursuant to section 734 of the Act (19 U.S.C.
§ 1673c) (51 F.R. 28253, Auéust 6, 1986). 1/ On August 26; 1986, however,
petitioners filed a request to continue the investigation pursuant to section
734(g)(2) of the Act (19 U.S.C. § 1673c(g)(2)) and, on October 30, 1986,
Commerce published a final affirmative determination of sales at LTFV (51 F.R.
39680).

Notice of the continuation of the Commission's final investigation and of.
a hearing to be held in connection therewith was given by posting copies of
the notice in the Office of the Secretary to the Commission and by publishing

the notice in the Federal Register of November 12, 1986 (51 F.R. 41028).  The

hearing was held in Washington, DC, on November 19, 1986, and all persons who

requested the opportunity were permitted to appear in person or by counsel.

1/ The Commission published its suspension notice in the Federal Register of
August 20, 1986 (51 F.R. 29708).
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VIEWS OF VICE CHAIRMAN BRUNSDALE, COMMISSIONER STERN
COMMISSIONER ECKES, COMMISSIONER LODWICK, AND COMMISSIONER ROHR

We determine that an industry in the United States is materially injured
by reason of imports of erasable programmable read only memories (EPROMs) from
Japan which the Department of Commerce (Commerce) has determined are being
sold at less than fair value (LTFV). 1 Our determination is based
primarily on the severe decline in the financial performance of the industry,
which has adversely affected its long term competitive position. The subject
imports from Japan are a cause of the precipitious price decline in the U.S.

market which resulted in severe financial losses in the domestic industry. 2/

Like product and the domestic industry

To determine material injury, the Commission must first define the
relevant domestic industry. The term "industry" is defined in section
771(4)(A) of the Tariff Act of 1930 as '"the domestic producers of a like
product, or those producers whose collective output of the like product
constitutes a major proportion of the total domestic production of that
product . . . ." 3/ "Like product" is defined as "a product which is like,
or in the absence of like, most similar in characteristics and uses with, the
article subject to an investigation." &/

The "article subject to an investigation" is defined by the scope of the

investigation initiated by Commerce. 1In this case, Commerce has defined the

products under investigation to be

1/ Chairman Liebeler determines that an industry in the United States is not
materially injured by reason of LTFV imports of EPROMs from Japan.

2/ Material retardation is not an issue in this investigation and will not be
discussed further.

3/ 19 U.S.C. § 1677(4)(A).

4/ 19 U.S.C. § 1677(10).
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erasable programmable read only memories (EPROMs), which
are a type of memory integrated circuit that is
manufactured using variations of Metal
Oxide-Semiconductor (MOS) process technology, including
both Complementary (CMOS) and N-Channel (NMOS). The
products include processed wafers, dice and assembled
EPROMs produced in Japan and imported into the United
States from Japan. . . . EPROMs assembled in third
countries using wafers or dice processed in Japan are
included within the scope of the investigation.

[A] variant of EPROMs, OTPs (One-Time-Programmable read
only memories) are included in the scope of the
investigation. In making the decision to include both
third country assembled EPROMs and OTPs in the scope of
the investigation we have been guided by the fact that
the processed dice contain all the essential electronic
properties which distinguished EPROMs as a separate class
of goods from other semiconductors . 2/

The Commission's decision regarding the appropriate like product in an
investigation is essentially a factual determination made on a case-by-case
basis. The Commission looks for clear dividing lines among products in terms
of distinct characteristics and uses. Minor variations in products have been

determinéd to be an insufficient basis for separate like product analysis. 8/

5/ Final Determlnatlon of Sales at Less than Fair Value, 51 Fed. Reg. 39680
(October 30, 1986).
6/ E.g. Certain Radio Paging and Alerting Receiving Devices from Japan, Inv.
No. 731-TA-102 (Final), USITC Pub. No. 1410 at 7 n.23 (1983)(different models
of tone only pagers not separate like product, although tone only pagers
separate like product from display pagers); Certain Amplifier Assemblies and
Parts Thereof from Japan, Inv. No. 731-TA-48 (Final), USITC Pub. No. 1266 at
4-5 (1982)(addition of linearizer to amplifier insufficient to affect
essential characteristics and uses of amplifier); Certain Steel Products from
Belgium ..., Invs. Nos. 701-TA-86-144, 146 and 147 (Preliminary), USITC Pub.
No. 1221 at 14-16 (1982)(differences in size, shape, or composition and lack
of competition between products support distinct like product for each type).
The Commission has also noted the legislative history of the like product
definition, which provides in pertinent part:
The requirement that a product be "like" the imported article should not
be interpreted in such a narrow fashion as to permit minor differences in
physical characteristics or uses to lead to the conclusion that the
product and article are not "like" each other, nor should the definition
of "like product™ be interpreted in such a fashion as to prevent
consideration of an industry adversely affected by the imports under
investigation.
S. Rep. No. 249, 96th Cong., lst Sess. 90-91 (1979).
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The Commission exaﬁines faétors relating to the characteristices and usés
of the subject merchandise, including phisical appearance, customer
perceptions of the articleé, common manufacturing facilities and production
employees, channels of disiribution, and interchangeability between
products. 1/ Moreover; in addre;sihg the question of whether "semifinished"
products are "like" tﬁe:"finisﬁed" product, the Commission éonsiders the
necessity for further pfocessihg, the rélative cost of such processing, and
the degree of substitutabiiity or interchangeability of the products. 8/ In
addition, the Commission haé conéidefed whether the product during the earlier
stage of production is dedicated to use in the finished product, and whether
it embodies or imparté to the finished product an essential

characteristic. 3/

1/ See, e.g., Color Television Receivers from the Republic of Korea and
Taiwan, Invs. Nos. 731-TA-134 and 135 (Final), USITC Pub. No. 1514 at 3-6
(1984); Certain Radio Paging and Alerting Receiving Devices from Japan, supra
note 6. :

8/ See 0il Country Tubular Goods from Argentina, Brazil, Korea, Mexico, and
Spain, Invs. Nos. 731-TA-191-195 and 701-TA-215-217 (Preliminary), USITC Pub.
No. 1555 at 6-7 (1984) ("green" tubes are like finished product because
interchangeable); Certain Steel Valves and Certain Parts Thereof from Japan,
Inv. No. 731-TA-145 (Preliminary), USITC Pub. No. 1446 at 6 n.10 (1983) (parts
of valves same like product as finished product to which dedicated); Certain
Forged Undercarriage Components from Italy, Inv. No. 701-TA-201 (Preliminary),
USITC Pub. No. 1394 at 9-10 (1983)(views of Chairman Eckes) (semifinished
components not like finished components); Fireplace Mesh Panels from Taiwan,
Inv. No. 701-TA-185 (Preliminary), USITC Pub. No. 1284 (1982)(fireplace mesh
on rolls not like mesh panels).

9/ Erasable Programmable Read Only Memories from Japan, Inv. No. 731-TA-288
(Preliminary), USITC Pub. No. 1778 (1985) [hereinafter EPROMs]; 64K Dynamic
Random Access Memory Components from Japan, Inv. No. 731-TA-270 (Final), USITC
Pub. No. 1862 (1986) [hereinafter 64K DRAMs]; Dynamic Random Access Memory
Semiconductors of 256 Kilobits and Above from Japan, Inv. No. 731-TA-300
(Preliminary), USITC Pub. No. 1803 (1986) [hereinafter 256K and Above DRAMs].




In this investigation, the petitioners manufacture wafers and unassembled
dice in the United States, an overwhelming percentage of which are then
shipped overseas and assembled into finished EPROMs, and reexported into the
United Sfates. The Customs Service has detérmined £hat assembly of dice into
finished EPROMs constitutes a '"substantial transformﬁtion" within the meaning
of the Customs laws. 10/ Therefore, the finished EPROMs enter the Unitéd
States as imports from the country of assembly. The méjority of assembly
overseas is done by affiliated companies of the manufacturer of the wafers and
dice. Some assembly is also done by subcontractors, companies that afe
unrelated to the manufacturer of the wafers and dice. The manufacturer,
however, retains substantial control over the assembly and tésting operations,
as the final assembled product is sold as the product of thevmanufacturer of
the wafers and dice, not the assembler. At least one domestic producer of
wafers and dice, Mostek Corp., has assembled EPROMs in the United States, and
petitioner Intel has built ah assembly operation in Chandler, Arizona.

The majority of the imports from Japan are of finished EPROMs, assembled
in Japan, from wafersband dice manufactured in Japan. One company, Fujitsu,
imports wafers and dice from Japan for,asseﬁbly in the United States. 1In

addition, there are some imports of EPROMs assembled in third countries but

10/ As the Commission has noted in past investigations, the Customs Service
definition of "substantial transformation," wh}le a factor’' to be considered,
is not binding upon the Commission in its determination of like product under
title VII. E.g., EPROMs, supra note 9, at 12 n.31.



containing dice manufactured in Japan. 11/ The potential exists for
Japanese companies to shift their assembly operations to third countries:
many of these companies already have semiconductor assembly operations in
other Pacific Rim countries that can be adapted to EPROM assembly, and some

. . 12/ 13/
are already assembling EPROMs in third countries. — —

Like product —- Petitioners argue in this investigation that the
Commission's determination of the like product in our preliminary
investigation was correct, and that the Commission should reach the same

conclusion here, that EPROMs comprise a single like product. 14/

11/ Imports of processed wafers and dice produced in Japan and assembled into
finished EPROMs in another country prior to importation into the United States
are fewer than direct imports from Japan. In addition, imports of processed
wafers and dice produced in Japan and imported into the United States for
assembly into finished EPROMs are fewer than imports of finished EPROMs.
Report of the Commission (Report) at A-39. The majority of the imports at
issue in this case are of assembled EPROMs produced in Japan from wafers and
dice manufactured in Japan.

12/ Japanese producers could in this manner circumvent an antidumping duty
order entered on EPROMs from Japan. Therefore, petitioners were concerned
that the scope of the investigation include third country imports. Commerce
has included such imports within the scope of the investigation.

Consequently, in considering the effect of imports, we have treated third
country imports subject to investigation and imports from Japan together.

13/ Commissioner Stern notes that although the Department of Commerce has
responsibility for defining the scope of an investigation through the
identification of the imports subject to investigation, she does not believe
that this includes extending the scope of investigation to include imports
from third countries. 1If there is reason to believe that the unfair nature of
imports from third countries are causing material injury or threat thereof,
either independently or cumulatively, an investigation should be instituted as
to those imports. Commissioner Stern has considered only imports from Japan
in reaching her deterimination.

14/ In the preliminary investigation, the Commission determined that there was
one like product, EPROMs, which included processed wafers, dice and assembled
EPROMs. EPROMs, supra note 9, at 6-9. 1In addition, in later investigations
involving a different memory integrated circuit, dynamic random access
memories (DRAMs), the Commission similarly concluded that there was a single
like product, DRAMs, comprising processed wafers, dice, and assembled DRAM's.
64K DRAM's, supra note 9, at 5-11. See also, 256K and Above DRAMs, supra note
9, at 5-13.




Respondents argue that the Commission's previous determination was in error
and that there are several like products in this investigation, specifically:
assembled EPROMs; "components" of EPROMs, i.e., processed wafers and
unassembled dice; one-time-programmable EPROMs (OTPs); and electrically
erasable programmable read only memories (EEPROMs).

Respondents' arguments raise several issues in determining the
appropriate like product in this investigation that were not addressed in the
preliminary investigation. The first issue is whether one-time-programmable
EPROMs (OTPs) constitute a separéte like product from standard EPROMs. The
chip in a standard EPROM is enclosed in a ceramic package which includes a
transparent window, allowing the end user to erase the chip by exposing it to
ultraviolet light for several hours. Once the chip has been erased it can
then be reprogrammed. On the other hand, the chip in an OTP is enclosed in a
solid plastic body having no window. Consequently, the end user cannot erase
or reprogram the chip. The semiconductor chip itself is identical in both
standara EPROMs and OTPs. The chips are manufactured in the same plants, by
the same workers, and use the same technology. Moreover, during the
manufacturing and test phases, the chips can be and are erased by the
manufacturer.

OTPs simply represent a different packaging for the chip. It is this
difference in packaging which results in the erasability or the lack thereof
in the chips. 157 The chip maintains its essential characteristics and

uses, even though its packaging renders it unerasable by end users. This is

15/ The industry recognizes that the majority of EPROM users do not need to,
and will never choose to, reprogram the chip. Transcript of Hearing (Tr.) at
55. Therefore, the ceramic package with the window, which is significantly
more expensive than the plastic packaging, is an unnecessary expense to both
the manufacturer and the consumer in most applications for EPROMs. Id. at 69.



not a sufficient difference in' the characteristics ‘and uses of OTPs and
ceramic-packaged EPROMs to render them separate like products. The
information on the record in this investigation supports the conclusion that
OTPs are "like"ustandard EPROMs within the meaning of the statute.

A second issue in this investigation is whether electrically erasable
programmable read only memories (EEPROMs) constitute a separate like product
from EPROMs. EEPROMs are a variant of EPROM technology which allows the
erasure of the chip by electrical means, rather than by exposure to
ultraviolet light. Because of their more complicated technology, EEPROMs are
significantly more expernisive than EPROMs. 6/ Electrically erasing an
EEPROM is much faster than érasing an EPROM by exposing it to ultraviolet
light. Consequently, purchasers who foresee the need to reprogram their chips
regularly or frequently are apparently willing to pay the premium.

Both petitioners and respondents agree that EEPROMs are a different like
product from the articles subject to investigation, since they are different
in design and function from EPROMs. While the memory characteristics of
EEPROMs are almost identical to those of EPROMs, we conclude that the
difference in technology responsib;e for the characteristic of electrical
erasability renders them diffepent from EPROMs. 1In addition, they are used in

applications where the erasability feature is important. This is a

significant difference in characteristics and uses from those of EPROMs.

16/ Tr. at 69.
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Therefore, we determine that EEPROMs are a different like product than the
products subject to investigation. l;/

A thi?d issue concerns whether the N-channel and Complementary Metal
Oxide Semiconductors (NMOS and CMOS) are one like product. lg( The ractual
memory in both CMOS and NMOS technology is composed of NMOS transistors. 1In
an NMOS chip, the peripheral circuitry also is composed of NMOS transistors,
while in a CMOS chip, the peripheral circuitry is composed of both NMOS and
PMOS transistors, permitting lower power consumption and operation over a
broader temperature range.

Both types of EPROMs are manufactured in the same plants, by the same
workers, using essentially the same technology. Moreover, CMOS EPROMs are
~ fully interqhangeable with NMOS EPROMs, although the reverse is. not the case.
The essential function of both, their memory capacity, is identical. We:
therefore determine that CMDS and NMOS EPROMs are a single like product.

Based on the record developed in this investigation, we determine that
the like product in this ijnvestigation is EPROMs, both NMOS . and CMOS,

including EPROM wafers/dice, assembled EPROMs, and OTPs, but excluding EEPROMs.

17/ Commissioner Rohr notes that EEPROMs are not within the scope of the
investigation as defined by Commerce. Thus, having determined that they are

" not "like" EPROMs, there is no need for the Commission to determine whether
the industry producing the separate like product EEPROMs is materially injured
by reason of imports of that product.

18/ CMOS and NMOS are two technologies of semiconductor manufacture, - There
are EPROMs, both imported and domestic, manufactured using both technologies.
The principal difference between the two is that in a CMOS chip, additional
steps are performed to add PMOS transistors to the interface, or peripheral,
circuitry of an NMOS chip.
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Domestic industry - Having determined that there is one like product in

this investigation, we musl determine the identity of the companies which are
"domestic producers of the like product.” There are seven known producers of
EPROM wafers and dice in the United States. 19/ One company manufactured

wafers and dice and assembled EPROMs in the United States until first quarter

1983. 20/

Intel has a U.S. assembly operation which is not yet in
commercial operation. 2/ In addition, Fujitsu Microelectronics, Inc.
(Fujitsu) assembles EPROMs in the United States using wafers/dice imported
from Japan. 22/

The Commission's analysis of domestic industry is a factual determination
and is made on a case-by-case basis. 23/ The U.S.- based producers'
activities in the United States include research and development of all
aspects of EPROM technology, as well as wafer fabrication and testing. We

determine that the U.S. operations of each of these companies comprise the

domestic industry.

Corp. (petitioners), and Mostek Corp., Motorola, lnc., Rockwell International
Corp., SEEQ Technology, Inc., and Texas Instruments. Report at A 6.

20/ 1d. at A-7 n.1, A-8.

21/ Tr. at 1l4.

22/ Report at A-7-A-12. Fujitsu is also an importer of assembled EPROMs from
Japan. Fujitsu opposes the petition in this investigation.

23/ 1In prior invesligations, the Commission has examined the overall nature of
production-related activities in the United States, including the extent and
source of a firm's capital investment, the technical expertise involved in
production activity in the United States, the value added to the product in
the United States, employment levels, the quantity and type of parts sourced
in the United States, and any other costs and activities in the United Statles
directly leading to production of the like product. No single factor is
determinative, and the Commission's analysis should consider all of these
factors, and any other faclors which are deemed relevanlL in light of Lhe
specific facls of Lhe investigation. See Cellular Mobile Telephones and
Subassemblies Thereof From Japan, Inv. No. /31-TA 207 (Final), USITC Pub. No.
1786 (1985); Color Television Receivers from the Republic of Korea and Taiwan,
supra note 7/, at 8; Certain Radio Paging and Alerting Receliving Devices from
Japan, supra note 7, at 8.

11
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We have also determined that Fujilsu is a part of the domestic industry.
However, the question arises as to whether to exclude Fujitsu's operations
from the Commission's analysis under the related parties provision of the
statute, which provides:

When some producers are related to the exporters or

importers, or are themselves importers of the allegedly

subsidized or dumped merchandise, the term "industry' may

be applied in appropriate circumstances by excluding such

producers from those included in that industry. 24/
That provision calls for the Commission to exercise its discretion in
determining whether "appropriate circumstances” exist for the exclusion of
related parties from the industry. The primary purpose for the provision is
to avoid the distortion in the aggregate data concerning the domestic industry
which might‘result from not excluding related parties whose operations are
shielded from the effect of the imports.

Fujitsu holds an unique position in the U.S. market since Fujitsu is the
only company to assemble EPROMs from imported Japanese wafers/dice. Fujitsu
is also an importer of assembled EPROMs from Japan. Moreover, Fujitsu does
not conduct research and development or wafer fabrication of EPROMs in the
United States. Therefore, its position is significantly different from that
of U.S.-based producers. ansequently. we determine that appropriate
circumstances exist to exclude Fujitsu's»operations from the domestic industry

under the related parties provision. 23/ 26

24/ 19 U.S.C. § 1677(4)(B). '

25/ We note that the trends in performance indicators for the domestic
industry are the same wilth or without inclusion of Fujitsu. Therefore,
exclusion of Fujitsu did not affect our determination in this investigation.
26/ Vice Chairman Brunsdale and Commissioner Stern note that the inclusion of
the Fujitsu data does not distort the data on the performance of the domestic
industry and they have made their determinations without removing Fujitsu
based on the related parties provision.

12
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Based on ‘our analysis of Lhe nature of production related activities in
the United States by companies involved in EPROM manuftacture, we conclude that
the U.S. operation of all the companies which conducl some parl of their
manufacturing operations in the United States, whelher wafer or dice
fabrication or assembled EPROMs, comprise the domestle induslry. However, due
Lo the unique posilion of Fujitsu in the U.S. market, we conclude that it is
appropriate to exclude that firm's U.S. operations from our consideration of

the domestic industry under the related partlies provision of the statute,

Condition of the domestic industry

In assessing the Qondition of the domestic industry, the Commission
considers, among other factlors, domestic consumption, production, capacity,
capacity utilization, inventories, employment, and financial
performance. 21/ No single factor is determinative, and in each
investigation, the Commisslon must consider the particular nature of the
industry which it is examining in making its determinatlonf

Apparent domestic congsumption of cased EPROMs increased steadily by 23
percent, from 60,443,000 units in 1983 to /4,470,000 units in 1985. 28/
During the most recent period, January June 1986, there was a 10 percent
increqse in total consumption of cased EPROMs as compared Lo the corresponding
period of 1985. Consumption of higher density EPROMs (128K and above)
increased dramatically during the period of January June 1986 as compared with

the corresponding period ot 1985, 29/

21/ 19 U.s.C. § 1677(/)(C)(i1il).

28/ Report at A 9.

29/ Vice Chairman Brunsdale thinks that it would be more appropriate to
measure quantities in terms of memory equivalenis hut notes tLhat the tLrends
for apparent domestic consumption and domestic shipmenls are Lhe same whether
measured in memory cquivalenls or in raw units.  See her Addilional Views
infra.

13
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The Commission collected data on capacity to produce all integrated
circuits, because the manufacturing facilities used to produce EPROMs can
generally be used to produce all integrated circuits, and because segregated
EPROM capacity was not‘available from the domestic industry. Producers
reported capacity on two different bases, die equivalents, and 4- inch wafer

starts. Because of the differences in reporting, it is impossible to

aggregate capacity information. Average for-period capacity to produce on the

basis of die equivalents rose by 29 percent from 1983 to 1984, declined
slightly in 1985, and then fell by 16 percent in January- June 1986 as compared

30/ Average- for-period

to capacity for the corresponding period of 1985.
capacity for producers feporting on the bésis‘oflavinch wafers starté followed
similar trends. Capacify increased from 1983 to 1984, declinéd in‘f985 and
then declined still further in January June 1986. 31/ Capécily utilizéiioh
for those producers reporting on the bésis‘of die equivalents rése from 96.1
percent in 1983 to 98.5 peréent in 198b,>theh declined to 51.6 percen£ in
1985. Capacity utilization rose to 70.9 percént in Jénuarvaune 1986, fromi
50.6 percen£ in'Januar}-June 1985. Fér producers repofting on the basis of

4 -inch wafer start equivalents cépaéity utilization rose fbdm 1983Hto'1984,
then declined to just above the 1983 level in 1985. Capacity utiliéaﬁion

declined substantiaily in January-June'1986,‘as compafed to the corresponding

30/ 1d. at A 13. . '

14
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period of 1985. 32/ 33/ 34/

Domestic shipments of cased EPROMs, thelwafer/dice which were
manufactured in the United States, increased throughout the period under
investigation. 32/ Domestic shipments of higher density EPROMs have
continued to increase rapidly, while domestic shipments of lower density
EPROMs have increased more slpwly or declined. 36/

U.S. producers' inventories of cased EPROMs made from uncased EPROMs
produced in the United States increased by 31 percent from 1983 to 1985, then
declined by less than 10 percent from January-June 1985 to January-June

1986. 3L/

The number of production and related workers employed in the production
of uncased EPROMs increased by 31 percent in the period 1983 to 1985, then
declined by 21 percent in January-June 1986 as compared to the corresponding

38/

period of 1985. =  Hours worked by these employees followed a similar

trend.

32/ 1d.

33/ Commissioner Rohr notes that because of the data problems indicated above,
it is not possible for him to draw any conclusions with regard to production
capacity except in the most general terms, that there is significant excess
capacity to produce EPROMs.

34/ Vice Chairman Brunsdale does not place much weight on available evidence
regarding capacity or capacity utilization in this case. Because only three
domestic firms out of eight were able to provide separate capacity data for
EPROMs, most of the data available to the Commission are for all integrated
circuits. EPROMs are a very small part of all integrated circuits so that
total IC capacity is not very useful to an analysis of the EPROM industry.
Moreover, the evidence indicates that producers can easily switch their
capacity among different integrated circuits, e.g., from DRAMs to EPROMs, so
that even the segregated data furnished are of limited value in this case.
However, she notes that there was substantial unused capacity to produce
integrated circuits in 1985 and in interim 1986, which is a general indicator
of harm in this case.

35/ Report at A-16, Table 6.

36/ 1d.

37/ 1d. at A-23. Commissioner Rohr notes that the interim inventory figures
are not particularly reliable in this case.

38/ Id. at A-24.
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It is in the financial data that material injury to the domestic industry
is most apparent. The Commission received financial information from the
seven firms which perform wafer fabrication in the United States. Net sales

of EPROMs increased from 1983 to 1984 then declined to below the 1983 level in

1985, 39/ and declined again in January-June 1986, as compared with the

corresponding period of 1985. 40/ Operating income rose from 1983 to 1984,
before plummeting in 1985 to‘a loss approximately two and one-half times
1983's income; A1/ data for January-June 1986 show increasing losses over
the corresponding period of 1985. a2/ The ratio of operating income to net
sales remained steady at a profit of 17 percent for 1983 and 1984 but then
fell to a loss of 45 percent in 1985. 43/ In interim 1986, the industry
showed a ratio of operating income to net sales of negative SO percent, as
compared with a loss of 13.5 percent during interim 1985. a4/ All seven
firms reported operating losses during 1985, as compared to two firms in 1984
and four firms in 1983. All six of the firms providing interim results
continued to report operating losses during interim 1986, as compared with

five firms reporting lossesvduring interim 1985. 4/

!
Y=}

/ Id. at A--27, Table 14.

40/ 1d.

41/ Even excluding the operations of one firm which showed extraordinarily
high losses, the domestic industry recorded operating losses. Id. at A-29.

42/ 1d. at A--27, Table 14. Again, excluding the data for one firm which
reported extraordlnarlly high losses lowers the absolute amount, but the trend
remains the same.” 1Id.

43/ Id. at A-41.

44/ 1d. at A-27.

45/ 1d.

16
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Based on our overall assessment of the condition of the domestic

industry, we conclude that the domestic industry producing EPROMs is currently

. . . - 46/ 47/
experiencing material injury. — ~—

. 48/
Causation —

When making a determination as to whether there is material injury by

¢

reason of LTFV imports, the statute provides that:
the Commission shall consider, among other factors:
(1) the volume of imports of the merchandise which is
the subject of the investigation,
(2) the effect of imports of that merchandise on
prices in the United States for like products, and
(3) the impact of imports of such merchandise on
domestic producers of like products. 49/
Petitioners' argument concerning causation is based on significant losses
resulting from a collapse in prices in the U.S. market. They argue that they
chose to meet a Japanese-led rapid decline in EPROM prices, in order to

maintain production levels and market presence and to benefit from learning

economies, as well as to enable them to continue to develop and bring into

46/ Commissioner Stern believes that the causal context is critical to a
reliable material injury determination. Therefore, she does not believe it
necessary or desirable to make a determination on the question of material
injury separate from the consideration of causation. She joins her colleagues
by concluding that the domestic industry is experiencing economic problems.
For a fuller discussion of this issue, see Additional Views of Chairwoman
Stern in Cellular Mobile Telephones and Subassemblies Thereof from Japan, Inv.
No. 731-TA-207 (Final), USITC Pub. 1786 at 18 (1985).

47/ Commissioner Eckes believes that the Commission is to make a finding
regarding the question of material injury in each investigation. See
Additional Views of Commissioner Eckes in Cellular Mobile Telephones and
Subassemblies Thereof from Japan at 20.

48/ Vice Chairman Brunsdale does not join in this section of the opinion. For
her analysis of causation see her Additional Views, infra.

49/ 19 U.S.C. § 1677(4)(B).
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production new generations of EPROMs. Meeting Japanese price levels resulted
in significant financial losses. The essence of petitioners' argument is that
they chose to fight Japanese dumping on the basis of price, and that their
success in the short run in preventing increases in Japanese mapket share at
the expense of financial losses, does not mean that LTFV Japanesé impprts did
not cause material injury to the domestic industry. Respondents di#pute this
characterization of events, arguing that the price declines for EPROMs were
caused by cutthroat price competition among the domestic producers, which the
market forced them to follow.

With respect to volumes, imports of cased EPROMs from Japan increased
from 23.8 million units in 1983 to 27.4 million units in 1984, before
declining to 19.4 million units in 1985. 20/ Data for the most recent‘
period, January-June 1986, show a continued decline in imports bf caséd EPROMs
to 8.1 million units, as compared with 10.3 million uhité during the |
corresponding period of 1985. 21/ Data concerning imports of uncased EPROMs
from Japan are confidential. |

Nonetheless, the Japanese presence in the U.S. market is substantial.

Further, Japanese import volumes and market penetration grew in the-higher‘

value, higher density devices, where apparent consumption was growing,

50/ Report at A-38, Table 26.

51/ 1d. We note however, that the entire decline in 1mports is attrlbutable
to declining imports of lower density EPROMs. TImports of higher density cased
EPROMs have continued to increase during the period under investigation. Id.
at A-39. 1In addition, the filing of the petition in 1985 may have contributed
to the decline in imports in 1986.

18
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indicating an intent to maintain a strong market position. In addition, Japan
sharply increased its semiconductor production. 22/
with respect to pricing, the Commission collected pricing information

from domestic producers and importers for different densities of EPROMs with
respect to each of the three major channels of distribution. 23/ While

there are variations in the pattern with respect to sales of particular
density EPROMs to particular purchasers, on the whole the data demonstrate a
dramatic collapse in both domestic and import prices. April 1986 price levels
are in some cases only a small fraction of what they were in September,

1984, 24/

52/ Japanese production data are available only at the level of all MOS
memories, which includes products other than EPROMs, such as DRAMs. Report at
A-12.

53/ The three .major channels of distribution are (1) sales to end users, i.e.,
original equipment manufacturers and circuit board stuffers, (2) sales to
distributors, and (3) spot sales, which may include sales to end users and
distributors. Report at A-17. The Commission collected monthly price
information for four different categories of end use products from original
equipment manufacturers: (1) office automation equipment; (2)
telecommunications equipment; (3) industrial automation equipment; and (4)
consumer electronic products, including personal computers. Report at A-74.
In addition, the Commission collected monthly price information for both
authorized and independent distributors. Id.

54/ Id. at A-48-A-85. For instance, the price of 64K EPROMs sold to OEMs
dropped from an index level of 100 in September 1984 to as low as 33 in April
1986. For 128K EPROMs, the price index dropped from 100 in September 1984 to
as low as 15 in April 1986, while for 256K EPROMs, the price index dropped
from 100 to as low as 18 during the same period. Price indices for
distributors showed a similar collapse in prices, with index levels dropping
from 100 in September 1984 to as low as 6 in April 1986.

19
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Sales to original equipment manufacturers account for by far the majority‘
of EPROM sales. 23/ The predominant pattern was one of Japanese prices
undercutting domestic producer prices in sales to original equipment
manufacturers. 26/

Pricing to distributors presented a more mixed picture. Unfortunately,
the data are clouded, as sales to authorized distributors also generally are
made with price protection. Thus, if the prevailing market price at the time
of sale by the distributor is lower than the invoice price for the EPROMs
sold, the distributor is in some manner credited for that difference by the
manufacturer. 31/ The Commission cannot be certain whether reported
distributor prices reflect original invoice prices, or prices adjusted for
credits. Thus the patterns of under- and overselling in this market are not a
reliable guide to price competition between domestic and imported EPROMs.
Similarly, the rapid declines in price make the average monthly price
comparisons in the independent distributors market less reliable than usual.

The Commission was able to confirm numerous instances of lost sales and
lost revenues due to price competition from Japanese EPROMs. Based on the

information of record, we conclude that the subject imports from Japan

actively contributed to the dramatic decline of EPROM prices in the U.S.

55/ Most of the original equipment. manufacturers require producers of EPROMs
to qualify as suppliers, and negotiate long-term contracts with qualified
suppliers. Qualification may be based on product specifications and testing
or production facility qualification, or both. Such contracts call for
scheduled deliveries, usually monthly, during the ‘contract period. Most
factory-direct contract sales provide for price renegotiation, generally on a
"meet-competition"” basis. Thus, once a manufacturer has qualified,
competition is largely based on price.

56/ Report at A-76-A-84.

57/ Tr. at 37-40, 91-94.
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market. Although U.S. manufacturers were able to hold, and even increase
their market share, it has been at the expense of meeting prices far below
what could reasonably have been expected, based on the typical declining cost
structure of this industry. The financial position of the U.S. industry has
consequently suffered during the period under investigation. We therefore
conclude that the domestic industry is materially injured by reason of LTFV

imports of EPROMs from Japan.

21
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ADDITIONAL VIEWS OF VICE CHAIRMAN ANNE E. BRUNSDALE
EPROMs from Japan
Investigation No. 731-TA-288 (Final)
December 15, 1986
I concur with the determination of the Commission majority
that domestic producers of Erasable Programmable Read-Only
Memories (EPROMs) are materially injured by reason of dumped

imports from Japan. I offer these additional views on causation

1
because I take a different approach than do my colleagues.

This is the second final investigation in the past six
months to deal with integrated circuits. In June the Commission
determined that dumped 64K Dynamic Random Access Memory
Components (64K DRAMs) from Japan materially injured the domestic
industry producing DRAMs.2

There are several very strong similarities and close links
between the EPROM and DRAM segments of fhe integrateq circuit

industry. First, both kinds of chips encompass a number of

different generations of specific products, e.g., 64K and 256K

1

In addition, I have some differences with the majority on
secondary issues. They are discussed in footnotes in the
majority opinion.

2

64K Dynamic Random Access Memory Components from Japan,
Inv. No. 731-TA-270 (Final), USITC Pub. 1862 (1986).
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DRAMs, 64K and 128K EPROMs, where the "size" of each generation
(the number before the "K") indicates the product's memory
capacity. Second, for both types of chips, each successive
generation usually goes through a product cycle that has two key
features: unit cost of production (and price) declines as
cumulative output expands (i.e., the so-called learning curve)
and the intertemporal demand for a particular generation depends
on the eventual availability of close substitutes in succeeding
generations. Third, although EPROMs and DRAMs are not close
substitutes in demand (because they have different uses), they
are close substitutes in supply because they are made in the same
establishments by the same workers and use the same or very
similar production processes. Fourth, both were adversely
affected by the 1985 worldwide recession in integrated circuits
in which prices plummeted as domestic and Japanese producers
overexpanded supply relative to world demand. Fifth, periodic
recessions in the integrated circuit industry are a usual, even
expected, feature of this business (e.g., the severe worldwide
downturn in 1985 was an echo of a comparable downturn in 1975)
because producers do not have perfect foresight and occasionally
overbuild capacity.

Given the number of similarities’and links between EPROMs

and DRAMs, most notably that both EPROMs and DRAMs suffered a
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worldwide recession in 1985, one may reasonably ask how I reached
a negative determination in the 64K DRAM case, but an affirmative
determination here. With respect to causation, the two cases
have three important differences.3 In 64K DRAMs the volume of
imports was declining, the import penetration was not large (13.5
percent in 1985), and the weighted-average dumping margin was not
high (20.75 percent). 1In this case, the numbers on these
indicators are considerably different.

My analysis of this case begins by looking for evidence that
dumping led to an increase in either the volume or the market
penetration of the subject imports.4 Other things being the

same, if dumped imports are to be a source of harm to the

3

Another difference between the two cases concerns threat
of material injury. In 64K DRAMs, the scope of the
investigation was limited to 64K DRAMs, a product nearing
the end of its product cycle, and I did not find material
injury. 1In contrast, in the present case the scope of the
investigation covers all EPROMs, old as well as new.

4

An analysis of the relative and absolute volume of LTFV
imports is required by the statute. "In evaluating the
volume of imports of the merchandise [which is the subject
of the investigation], the Commission shall consider whether
the volume of imports of the merchandise, or any increase in
that volume, either in absolute terms or relative to
production or consumption in the United States, is
significant." 19 U.S.C. sec. 1677(7)(C) (i) (1982).
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5 \ .
domestic industry, through the effect of the dumping, imports
must have increased.6 This is because a certain volume of
importé or a certain market share for imports will occur uhder
normal competitive conditions -- which is to say, in the absence
of dumping. Thus, in order for dumped imports to harm the
domestic industry, either the share or the volume of imports must
have risen. In this case the rise in share or volume would have
to have occurred in 1985 because the dumping started that .
year.7 The market penetration of imports on a value basis

8
declined in 1985, from 25.7 percent in 1984 to 19.4 percent.

5
S. Rep. No. 249, 96th Cong., 1lst Sess. 88 (1979); H.R.
Rep. No. 317, 96th Cong., lst Sess. 46 (1979).

6

See, e.g., W. Wares, The Theory of Dumping and American
Commercial Policy (1977) ch. 2; An Economic Analysis of
Dumping, Memorandum from the Office of Economics, EC-J-457,
December 2, 1986.

There is no evidence that dumping occurred before 1985.
Indeed there is a strong presumption that dumping started in
1985 because 1984 was a boom year for the industry, 1985 was -
a recession year, and the Department of Commerce used for
foreign market value either constructed value or home market
prices (to the extent they exceeded cost of production).
Moreover, petitioners claim that dumping started in 1985.
Transcript at 77.

8 .
Report at A-47. As explained in the Appendix, I find
that it is more appropriate to use market share data on a
value basis rather than market share on a quantity basis.
(either in terms of raw units or in terms of memory
equivalents).
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However, according to the record, import volume rose from 1,388
million memory-equivalent units in 1984 to 1,597 million units in
1985,'an increase of 15 percent.9 In order to determine
whether the domestic EPROM industry was harmed by the dumped
imports, through the effect of the dumping, it is necessary to
examine what happened to U.S. demand for EPROMs. Demand was
stable in 1985, the position apparently taken by
petitioners.lo Because the volume of imports increased in
1985, it follows that dumping increased imports.

The next step is to assess whether the harm from dumping is

significant enough to constitute material injury. To do this, I

consider the market share of imports and the dumping margin.

9

I measure quantity by memory-equivalent units rather than
raw units to adjust for the different memory capacities or
"sizes" for EPROMs of different generations. Since the
essential feature of each type of EPROM is its memory
capacity, it is more appropriate to aggregate all types of
EPROMs on the basis of of memory units rather than on a
basis of number of chips. Thus a 128K EPROM chip has twice
as much memory capacity as a 64K chip and the former is
twice the "size" of the latter.

10

Tr. at 78. It is not entirely clear that petitioners
were talking about the demand curve for EPROMs in terms of
memory equivalents. This is the relevant demand. If they
were talking about demand in terms of raw numbers of EPROM
chips, then the demand in terms of memory units may have
increased in 1985. Under competitive conditions an increase
in demand would cause the quantity of imports to increase
(given the import supply curve is elastic), so that it would
not be possible to distinguish between normal competitive
import responses and dumping.
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The market share of Japanese EPROMs in U.S. apparent
11
consumption was large -- 19.4 percent by value and 26.7
12
percent by memory-equivalent units in 1985. Moreover, the

Department of Commerce (Commerce) reported to the Commission that
the vast bulk, more than two-thirds, of Japanese exports to the
United States was sold at less than fair value.13

Finally, the weighted-average dumping margin is very high --
indeed, Commerce reported it at 93.9 percent.14 I note that in
calculating margins in this case Commerce used for foreign market
value either constructed value or home market prices to the
extent they exceeded cost of production.15 I also note that
the Commission does not have evidence on EPROM prices in Japan.

This is unfortunate because a worldwide recession would surely be

11

Unfortunately actual data on EPROM consumption is not
available and data on apparent consumption must be used
instead. Apparent consumption is based on shipments by
domestic producers and importers. To determine actual
consumption it is also necessary to have data on inventories
held by users. The Commission did not collect this
information.

12
Staff Report at A-45 and A-46-47.

v

13
Id. at A-6. The exact proportion of LTFV exports is
confidential. : :

14
Id. at A-6.

15
Id. at a-5.
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characterized by a decline in world prices. In other words, it
is likely that the force of the 1985 recession was so strong that
prices declined everywhere, in the United States as well as in
Japan, and that the recession overwhelmed the possible effects of
dumping. However, since‘we lack evidence on Japanese prices I
conclude that dumping was a separate and independent cause of
harm to the domestic industry.

In order to analyze the combined effect of the large import
share and the high dumping margin on prices in the United States
and on domestic producers of EPROMs, it is necessary to consider
demand and supply conditions in the domestic market.16
Considered separately, a large import penetration ratio or a high
dumping margin does not necessarily mean that the dumped imports

17
are a cause of material injury. However, the combination of

16

The statute directs the Commission to consider " (ii) the
effect of imports of that merchandise [which is subject to
investigation] on prices in the United States for like
products, and (iii) the impact of imports of such
merchandise on domestic producers of the like product." 19
U.S.C. sec 1677(7) (B) (1982).

17

For example, large margins are not by themselves
sufficient to reach an affirmative decision when the
elasticity of demand for the product is very high. See
Certain Ethyl Alcohol from Brazil, Inv. No. 701-TA-239
(Final), USITC Pub. 1818, 15-16 (1986), where the subsidy
margin was 98 percent. Similarly, a large market

(Footnote continued on next page)
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the two generally means that dumped imports have substantially
depressed prices.

The dumped imports will not significantly affect U.S. prices
when either domestic demand for the product or domestic supply is
highly sensitive to price,18 because in either circumstance,

increased imports will lead to an increase in consumption without

having a significant impact on domestic price. These conditions

(Footnote continued from previous page)

penetration for imports is not sufficient to reach an
affirmative determination when the overwhelming factor
affecting the market is a contraction in domestic supply.
See Certain Fresh Atlantic Groundfish from Canada, Inv. No.
701-TA-257 (Final), USITC Pub. 1844, 14, 20-22 (1986) (Views
of Chairwoman Stern, Vice Chairman Liebeler, and
Commissioner Brunsdale), where the import penetration ratio
was 22 percent. On the other hand, an affirmative
determination is generally reached when import penetration
is large and when the dumping margin is high. See In-Shell
Pistachio Nuts from Iran, Inv. 731-TA-287 (Flnal), USITC
Pub. 1875, 9, 12 (1986), where the import penetration ratio
was 42.3 percent and the dumping margin was 241 percent;
But-Weld Pipe Fittings from Brazil and Taiwan, Invs. Nos.
731-TA-308 and 310 (Final), where the import penetration
ratio was 39 percent and the dumping margin was 49 percent.

18 ‘
The sensitivity of quantity demanded or supplied to

price is measured by the concept of elasticity. For
example, the elasticity of demand measures the
responsiveness of quantity demanded by consumers to price
changes. It is equal to the percentage change in quantity
demanded divided by the percentage change in price.
Inelastic demand means that the quantlty demanded changes by
a smaller percentage than does price. The elasticity of
supply measures to respon51veness of quantity supplied by
producers to price changes in the same manner. See P.
Samuelson and W. Nordhaus, Economics 380-84 (12th ed. 1985).
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do not hold in this investigation. The demand for EPROMs is not
highly elastic because EPROMs are an intermediate product.19
Moreoﬁer, while the domestic supply of EPROMs is somewhat
sensitive to price changes because domestic producers can easily
switch from producing other products (e.g., DRAMs) to producing
EPROMs,20 there is no evidence on the record to suggest that it
is highly sensitive. Therefore, dumped imports will have a
substantial adverse effect on prices. Accordingly, I determine

that dumped imports of EPROMs from Japan have caused material

injury to the domestic industry.

19

EPROMs are an intermediate product because they are
included as raw materials in the final products purchased by
consumers, e.g., in personal computers. The elasticity of
demand for an intermediate product depends, inter alia, on
the elasticity of demand for the final product and the cost
of the intermediate product compared to the cost of the
final product. When the demand for the final product is
relatively inelastic or when the cost of the intermediate
product is a small part of the total cost of the final
product, the demand for the intermediate product is not
expected to be very sensitive to changes in its price.
Accordingly, the demand for the intermediate product is
relatively inelastic. See G. Stigler, The Theory of Price
243 (3d ed. 1966).

20
Tr. at 193.
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APPENDIX
Value-Based Market Share of Dumped Imports

In their posthearing brief, petitioners responded to
questions raised at the hearing by Commissioner Eckes and

21 | :
myself about how market share is best measured in the EPROM
industry. 22 'lthough thelr remarks are very interestlng and
stlmulatlng, I flnd thelr analy51s incomplete and seriously
misleading. Thus, I feel it necessary to set forth my views on
the matter.

Petitioners argue that market share measured in terms of raw
units or in terms of bits of memory provides a more accurate
indication of the role of imports than does market share based on
value. They suggest that it is instructive to consider the
extreme case where Japanese exporters give away EPROMs at no
charge. They malntaln that the value-based market share would be
zero and therefore would not be useful in indicating the injury
caused to the;domestlcrlndustry by dumplng.

I have several concerns about this line of argument. First

there is the pract1ca1 issue whether it is appropriate to

contemplate the hypothetlcal'suggested by petitioners. It is not

21
Tr. at 79, 80, and 97.

22
Posthearing Brief of Intel Corp., Advanced Micro Devices

Inc., and National Semiconductor Corp., Appendix C, 7-10. -
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reasonable to expect that foreign firms would give away their
products to U.S. buyers. Those firms, like their U.S.
counterparts, are presumably interested in making a profit, and
except for special promotions it is difficult to imagine how
giving away products will achieve anything other.than
bankruptcy.

But suppose we set this objection aside and consider, in
steps, a gradual lowering of the foreign price to zero.
Specifically, consider the hypothetical situation in which
domestic demand and supply remain the same, the price of the
foreign product in the foreign country is fixed, and foreign
firms are do-gooders that are increasingly benevolent to U.S.
consumers. It is necessary to distinguish two cases depending on
whether the domestic and imported products are identical.

Case one. Suppose the foreign product and the U.S. like
product are identical. U.S. consumers thus, would not pay a
different price for the domestic product than for the foreign
product. As long as price is high enough so that the market is
supplied by both foreign and domestic firms, the market share for
imports on a value basis will be exactly the same as the market
share on a quantity basis. As the price of the foreign product
(and therefore also the price of the domestic product) is

lowered, presumably domestic firms will gradually be forced to
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leave the market. The market share of imports on either a value
or quantity basis will steadily increase to reflect this trend.
Eventuélly foreigners will set so low a price that they capture
the entire market and both value share and quantity share of
imports would be 100 percent. Lowering price still further will
not change import share on either basis until price drops to
zero, which of course means that the value share for imports is
meaningless (unless someone has invented a way to divide by
zero). The conclusion in this case is that market share by value
is always identical to market share by quantity, except for the
final extreme where price is zero.

Case two. Now consider the more difficult case where the
foreign product and the domestic like product are not homogeneous
and where the quality of the domestic product is higher (e.g.,
more durable) than its foreign counterpart. Since this case is
more complex than the homogeneous product case, I ﬁse numeriqal
examples to illustrate. Suppose consumers decide to sgind a

certain amount, say $1,000, to purchase the two goods.

Because of its higher quality, consumers are willing to pay a

23 ‘ _

This means that the demand for the composite good made’
up of the two separate products is unitary elastic. This
assumption is made for simplicity; it does not affect the °
analysis.
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higher price to obtain the more desirable domestic product.

Start with a market situation where both quantities are 100 units
and assume that the domestic product costs $6 and the foreign
product costs $4. On a quantity basis the market share of
imports is 50 percent. On a value basis the market share of
imports is 40 percent (=$400/$1,000).

Before proceeding, notice what has been done here. To
determine the market share on a quantity basis it is necessary to
aggregate the quantities of domestic and foreign products. But
the two products are not the same so that strictly speaking the
aggregation is combining "apples" and "oranges." This can
involve serious problems.24 Adding pounds of apples with
pounds of oranges gives us pounds of "fruit." However, a given
number of pounds of fruit may not mean very much to consumers if
prices per pound for oranges and apples differ. I do not believe
that consumers normally make decisions to purchase fruitpounds,
but rather decide how to spend their mohey in light of the priées

of oranges and apples. In other words, fruitpounds is an

artifice that is not appropriate in an analysis of the fruit

24

Obviously market share on a value basis does not involve
this problem because dollars spent on one product are
perfectly homogeneous with dollars spent on the second
product.
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market or in assessing the relative importance of apples and
oranges in this market. .I have made this same point elsewhere,
in my analysis of imported candles from the People's Republic of
China.25

However, let us set this important problem to one side and
let the price of the imported product decline to $3 and trace
through what happens. Consumers will substitute in favor of the
import so the demand for the domestic product falls. This will
normally cause its price to decline.26 The quantity of
domestic product will also fall. The new figures for domestic
quantity and price depend on the steepness of the domestic supply
curve. In the new equilibrium suppose that domestic price is $5
and that quantity supplied is 80 units.  Since consumers spend
$1,000 on the two products this means that the new quantity for
imports must be 200 units [=($1,000-$5x80)/$3]. Therefore, the
market share of imports is 71 percent (=200/280) on a quantity
~basis and 60 percent (=$3x200/$1,000) on a value basis.

Obviously other specific numerical examples can be

constructed, but one point suggested by the above illustration is

25

See Candles from the People's Republic of China, Inv.
No. 731-TA-282 (Final), USITC Pub. No. 1888, 40-41,
(Dissenting Views of Vice Chairman Brunsdale) (1986).

26

I assume that the domestic supply curve is upward
sloping, i.e., as price goes up domestic firms are willing
to supply a larger quantity.
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that when the relative price of imports drops, the market share
of imports will increase, whether measured on a quantity basis or
on a value basis. But the quantity-based measure will always be
larger than the value-based measure. This pattern is apparently
the source of the notion that the value-based measure is somehow
distorted. -

This is a c¢rucial point and relates to how one thinks about
import market penetration on a value basis when imports are
dumped (or subsidized). Using the numerical example given above,
suppose that the dumped import price is $3 and that the "fair
value" is $4. The dumping margin therefore is 33 percent. One
may feel that the import penetration ratio on a value basis is
too low because imports enter at less than fair value. The
question is how to adjust for the distortion.

Suppose it is decided to boost the import price up to "fair
value" -- e.g., raise it from $3 to $4 -- in order to obtain the
total value of imports on a "fair value" basis so as to
recalculate the import penetration ratio. Doing so gives a new
ratio of 33 percent [=($400/$1,200)=$4x200/($4x200+$5x80)]. The
flaw in the exercise is that it gives an impossible result. The
result could not be observed in the market because it implies
that cOnsﬁmer spending would be $1,200, which exceeds the $1,000

consumers are willing to spend.
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If one were to contemplate an adjustment of this sort, it
would also’be necessary to trace through the effects of
increaéing the import price. That would involve,determining,how
quantities of foreign and domestic products as well as the
domestic price would be affected.. Fortunately we know the answer
here.27 It is the original situation given above, i.e.,
domestic quantity and price would be 100 units and $6, imports
would be 100 units, and import penetration would be 40 percent on
a value basis and 50 percent on a quantity basis., .

This does not mean that the value-based ratio is "distorted"
because the value-based ratio is lower than the quantity
based-ratio.zsl Rather, one measure of the effect of dumping is
the difference between the import penetration of dumped imports
and what the import penetration would be if those imports were.
fairly traded, whether measured by quantity or value. . The
"distortion," thus, is at the heart of causation analysis of.

material injury. Import penetration ratios when there is

dumping, whether on a quantity or value basis, are "distorted"

27 , , ;o
In actual cases before the Commission.,it would be very
difficult to determine what the market would be like if the
imports under investigation were not dumped or subsidized.

28 o ’ ‘

Note that the value-based ratio would be higher than the
quantity-based ratio if the quality of the imported product
were superior to that of the domestic product.
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compared to what the ratios would have been in the absence of

dumping. With dumping the quantity-based ratio is 71 percent
compafed to 50 percent under fair trade. With dumping the
value-based ratio is 60 percent compared to 40 percent under fair
trade. To compare the value-based ratio with the quantity-based
ratio is inappropriate. The two measures are different

concepts.

In conclusion, it is not fair to say that the value-based
import penetration is distorted compared to the quantity-based
measure. When the imported and domestic products are identical
the two measures are the same. Furthermore, when the imported
and domestic products are not the same I believe that there is a
significant conceptual problem with the quantity-based measure.
Therefore, I conclude, that as a general rule the value-based
measure is more appropriate to an assessment of the significance

of imports in the U.S. market.
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VIEWS OF CHAIRMAN LIEBELER

Inv. No. 731-TA-288 (Final)

Erasable Programmable Read Only Memories (EPROMs)

I determine that no industry in the United States is
materially injured, or threatened with material injury, by
reason of imports of erasable programmable read only
memories (EPROMs) from Japan which the Department of

Commerce has determined are being sold at less than fair
1

value.

Like product and domestic industry

In the series of investigations involving
semiconductors, questions have arisen on the proper way to
treat unencapsulated versus encapsulated chips. First,
are they ”like products” within the meaning of the

statute? Second, if unencapsulated chips are not like

1

Material retardation is not an issue because the
industry is well established.
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encapsulated ones, should the domestic industry include
2
producers of unencapsulated chips?

I concluded in 64K Dynamic Random Access Memory
3
Components from Japan that unencapsulated chips were

not ”like” encapsulated chips. Instead, I determined that

the proper way to treat unencapsulated chips is to view

them as both a separate industry and as part of the
4
industry producing encapsulated chips.

2 . S
See 64K Dynamic Random Access Memory Components from
Japan, Inv. No. 731-TA-270, USITC Pub. 1862, at 21-25
(1986) (Views of Vice Chairman Liebeler); Erasable
Programmable Read Only Memories (EPROMs) From Japan,
Inv. No. 731-TA-288 (Preliminary), USITC Pub. 1778
(1985) (hereinafter cited as ”“EPROMs”); 256K Dynamic
Random Access Memory Components from Japan, Inv. No.
731-TA-300, USITC Pub. 1803 (1986). A related question
is whether the different density DRAM’s are ”like
products,” and if so, whether the product should be. .
analyzed in terms of dynamic random access memory
units. For example, are four 64K EPROMs approximately
equal to one 256K EPROM? This issue will be discussed
infra at text accompanying note 24.

3
Inv. No. 731-TA-270, USITC Pub. 1862, at 21-25
(1986) (Additional Views of Vice Chairman Liebeler).

4
In 64K DRAMs unencapsulated chips were not subject

to investigation so the mode of analysis had no affect

on the outcome of that case. Unencapsulated chips,

also known as unassembled chips, were determined by the

Department of Commerce to be within the scope of the

present investigation. ITA, Final Determination of
(Footnote continued on next page)
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In the preliminary for this investigation,
Commissioner Rohr and I noted that such an analysis might
be appropriate in the case of EPROMs.5 No information
has been presented that would distinguish the proper 1like
product/domestic industrg framework for EPROMs from that
in 64K DRAMs. The statute provides that the like product
is defined in terms of characteristics and uses.

Sometimes this determination is easier than others. 1In
the present case, imported encapsulated EPROMs are clearly
more similar to domestically produced encapsulated EPROMs
than to any other domestic product. The U.S. Customs
Service has ruled that assembling and testing of the EPROM
constitutes substantial transformation of a processed
wafer or die. Although some argue that the essential
characteristic of the processed wafer or die may remain
the same after this transformation, the assembled and

unassembled product are not readily substitutable.

(Footnote continued from previous page)

Sales at Less than Fair Value, 51 Fed. Reg. No. 210
(Oct. 30, 1986), reprinted in Report at a-7
(hereinafter cited as ”ITA Final Determination”) (DOC
responses to Fujitsu comment nos. 23-24).

5
EPROMs, supra note 3, at 3 n.3.
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Although one could stretch the meaning of
characteristics and uses to find that unencapsulated
EPROMs are ”like” assembled EPROMs, I believe Congress
intended that such situations were better handled within
the definition of the domestic industry. The Conference
Report on the Trade and Tariff Act of 1984 describes the
statutory framework and Commission practice as follows:

The term ”industry” for purposes of CVD and AD
investigations means the domestic producers of
-a ”like product”, and the term ”like products”
has been defined and interpreted to include
only those products which are identical or most
similar in their characteristics to the
imported article. Accordingly, producers of
products being incorporated into a processed or
manufactured article (i.e., intermediate goods
or component parts) are generally not included
in the scope of the domestic industry that the

ITC analyzes for the purposes of determining
6

injury.
The quotation indicates that although intermediate
products are generally not included in the scope of the
domestic industry, there are exceptions. Candidates for
such an exception include those in which an upstream

(intermediate) product has little alternative use.

6

H.R. Rep. 1156, 98th Cong., lst Sess. 188 (1984)
(emphasis added).
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Unencapsulated EPROMs meet this test as they have
practically no alternative use other than as the raw
product for encapsulation. Thus I determine that the
producers of unencapsulated EPROMs are part of the
industry producing the like product.7 I also determine
that the producers of unencapsulated EPROMs constitute a

8 ‘
separate industry.

7

Respondents have argued that petitioners have no
standing if the domestic industry is comprised of only
the assemblers of the final product because such
producers either actively oppose the petition or do not
support it. Joint Pre-Hearing Brief on behalf of
Fujitsu Limited, Hitachi, Ltd., NEC Corp. & Toshiba
Corp., at 36-37 (Nov. 12, 1986). Because I have
determined that the fabricators as part of the domestic
industry producing assembled EPROMs, and the domestic
fabricators strongly support the petition, this
argument fails. I would note that questions of
Commission authority with respect to standing during
both the preliminary and final investigations have not
been resolved and I am open to further argument on this
issue. See Butt-Weld Pipe Fittings from Brazil, Japan,
& Taiwan, Inv. Nos. 731-TA-308-310 (Preliminary), USITC
Pub. 1834 (1986), at 3 n.1.

8
In the legislative history to the Trade Reform Act
of 1974, the Senate Finance Committee stated:

The Antidumping Act refers to ”“an industry in the
United States.” There are no qualifications as to
the kind of industry or the number of industries
that might be adversely affected by the
less-than-fair-value imports under consideration.
Although the Commission’s investigations have
usually been concerned with an industry consisting
(Footnote continued on next page)
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Of what significance is this determination of like
product and domestic industry in this case? The primary
reason to recognize this distinction is because the
importation of unencapsulated chips generally will not
have a negative impact on the domestic producers who
specialize in encapsulation. In general, the more
unencapsulated chips supplied, either by domestic
manufacturers or foreign, the lower the price of the raw
product to the encapsulators. Conversely, the importation
of encapsulated chips can have a negative impact on thé

makers of unencapsulated chips, encapsulated chips, or

(Footnote continued from previous page)
of the domestic-producer facilities engaged in the
production of comparable articles (i.e., articles
like the imported articles), a number of
investigations have been concerned with domestic
facilities engaged in the production of articles
which, although unlike the imports, are
nevertheless competitive therewith in domestic
markets. In any case, the industry is a national
industry involving all domestic facilities engaged
in the production of the domestic articles
involved.

S. Rep. 1298, 93d Cong., 2d Sess. 179-80 (emphasis
added). This comports with Commission precedent. The
Commission includes the facilities of those producing
intermediate products, either as part of the industry
(”kind”) or as a different industry (”“number”) where
those facilities have no good alternative use.
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both, depending on the alternative uses available to the
labor and capital used in the respective production
processes. Disaggregating the effects of imports of
finished versus unfinished products where possible can
lead to different determinations on the questions of

9
injury and causation.

EPROMs are produced and consumed in many different

densities. The different density chips are all made using

the same raw material and the same technology. 1In
addition, they all serve the same memory function. I
concur with the majority in finding that EPROMs of

10
different densities are like products.

9 . ( , .
The related party issue becomes easier to resolve
when two industries are found. To include producers of
the intermediate product in the domestic industry
through a liberal interpretation of the relevant
section, and then exclude from consideration the only
firm which manufacturers the final product, is ,
inappropriate. I find that Fujitsu should not be
excluded from the domestic industry.

10

I reach this conclusion only with respect to EPROMs
up to and including 1 megabit. See 256K DRAM’s, supra
note 2 (Additional Views of Vice Chairman Llebeler and
Commissioner Eckes).
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Material Injury by Reason of Imports

In order for a domestic industry to prevail in a
final investigation, the Commission must determine that
the dumped or subsidized imports cause or threaten to
cause material injury to the domestic industry producing
the like product. First, the Commission must determine
whether the domestic industry producing the like product
is materially injured or is threatened with material
injury. Second, the Commission must determine whether any
injury or threat thereof is by reason of the dumped or
subsidized imports. Only if the Commission answers both
questions in the affirmative, will it make an affirmative

determination in the investigation.

Before analyzing the data, however, the first
question is whether the statute is clear or whether one
must resort to the legislative history in order to
interpret the relevant sections of the antidumping law.
The accepted rule of statutory construction is that a
statute, clear and unembiguous on its face, need not and
cannot be interpreted using secondary eources. Only

statutes that are of doubtful meaning are subject to such
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11
statutory interpretation.

The statutory language used for both parts of the
two-part analysis is ambiguous. “”Material injury” is
defined as ”harm which is not inconsequential, immaterial,

12
or unimportant.” This definition leaves unclear what

is meant by harm. As fér the causation test, ”by reason
of” lends itself to no easy interpretation, and has been
the subject of much debate by past and present
commissioners. Clearly, well-informed persons may differ
as to the interpretation of the causation and material

injury sections of title VII. Therefore, the legislative

history becomes helpful in interpreting title VII.

The ambiguity arises in part because it is clear
that the presence in the United States of additional
foreign supply will always make the domestic industry
worse off. Any time a foreign p:oducer exports products
to the United States, the increase in supply, ceteris

paribus, must result in a lower price of the product than

11
C. Sands, Sutherland Statutory Construction, §
45.02 (4th ed. 1985).

12
19 U.S.C. § 1977(7) (A) (1980).
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would otherwise prevail. If a downward effect on price, -
accompanied by a Department of Commerce dumping or subsidy
finding and a Commission finding that financial indicators
were down were all that were required for an affirmative
determination, there would be no need to inquire further

into causation.

But the legislativé history shows that the mere
presence of LTFV imports is not sufficient to establish
causation. In the legislative history to the Trade
Agreements Acts of 1979, Congress stated:

[T]he ITC will consider information which
indicates that harm is caused by factors .other
than the less-than-fair-value imports.13
The Finance Committee emphaéized the need for an
exhaustive causation analysis, stating, ”the Commiséioh t
must satisfy itself that, in light of all the information
presented, there is a sufficient causal link‘beﬁween the

14
less-than-fair-value imports and the requisite injury.”

13

Report on the Trade Agreements Act of 1979, S. Rep.
No. 249, 96th Cong. 1lst Sess. 75 (1979).

Id.
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The Senate Finance Committee acknowledged that the
causation analysis would not be easy: “The determination
of the ITC with respect to causation, is under current
law, ahd will be, under section 735, complex and
difficult, and is matter for the judgment of the
ITC.”15 Since the domestic industry is no doubt worse
off by the presence of any imports (whether LTFV or fairly
traded) and Congress has directed that this is not enough
upon which to base an affirmative determination, the

Commission must delve further to find what condition

Congress has attempted to remedy.

In the legislative history to the 1974 Act, the Senate

Finance Committee stated:

This Act is not a ’protectionist’ statute
designed to bar or restrict U.S. imports; rather,
it is a statute designed to free U.S. imports
from unfair price discrimination practices. * * =*
The Antidumping Act is designed to discourage and
prevent foreign suppliers from using unfair price
discrimination practices to the detriment of a

16
United States industry.

Id‘

16

Trade Reform Act of 1974, S. Rep. 1298, 93rd Cong.
2d Sess. 179.
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Thus, the focus of the analysis must be on what
constitutes unfair price discrimination and what harm
results therefrom:
[T]he Antidumping Act does not proscribe
transactions which involve selling an imported
product at a price which is not lower than that
needed to make the product competitive in the
U.S. market, even though the price of the
imported product is lower than its home market

17
price.

This ”difficuit and complex” judgment by thé
Commission is aided greatly by the use of economic and
financial analysis. One of the most important assumptions
of traditional microeconomic theory is that firms attempt

18
to maximize profits. Congress was obviously familiar

with the economist's‘tools: 7 [I]mporters as prudent
businessmen dealing fairly would be interested in
maximizing profitsfby'selling at‘prices as high as the

, 19
U.S. market would bear.”

Id.

18

See, e.g., P. Samuelson & W. Nordhaus, Economics
42-45 (12th ed. 1985); W. Nicholson, Intermediate
Microeconomics and Its Application 7 (3rd ed. 1983).

19
Trade Reform Act of 1974, S. Rep. 1298, 93rd Cong.
2d Sess. 179.
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An assertion of unfair price discrimination should be
accompanied by a factual record that can support such a
conclusion. In accord with economic theory and the
legislative history, foreign firms should be presumed to
behave rationally. Therefore, if the factual setting in
which the unfair imports occur does not support any gain
to be had by unfair price discrimination, it is reasonable
to conclude that any injury or threat of injury to the

domestic industry is not ”by reason of” such imports.

In many cases unfair price discrimination by a
competitor would be irrational. 1In general, it is not
rational to charge a price below that necessary to sell
one’s product. In certain circumstances, a firm may try
to capture a sufficient market share to be able to raise
its price in the future. To move from a position where
the firm has no market power to a position where the firm
has such power, the firm may lower its price below that
which is necessary to meet competition. It is this
condition which Congress must have meant when it charged
us ”to discourage and prevent foreign suppliers from using
unfair price discrimination practices to the detriment of

20
a United States industry.”

20 _
Trade Reform Act of 1974, S. Rep. 1298, 93rd Cong.
2d Sess. 179. 53
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In Certain Red Raspberries from Canada, I set forth a

framework for examining what factual setting would merit

an affirmative finding under the law interpreted in light .

21
of the cited legislative history.

The stronger the evidence of the followiné .‘. .
the more likely that an affirmative determination
will be made: (1) large and increasing market
share, (2) high dumping margins, (3) homogeneous
products,  (4) declining prices and (5) barriers
to entry to other foreign producers (low
' ' - ' $ 22
elasticity of supply of other imports).
The statute requires the Commission to examine the volume
of imports, the effect of imports on prices, and the |

o 23
general impact of imports on domestic producers. = The

legislative history provides some guidance for applying
these criteria. The factors incorporate both the
statutory criteria and the guidance provided by the
legislative history. Each of these factors is evaluated
in turn. But first I will discuss the condition of the

domestic industry.

21

Inv. No. 731-TA-196 (Final), USITC Pub. 1680, at
11-19 (1985) (Additional Views of Vice Chairman
Liebeler). '

22
Id. at 16.

23
19 U.S.C. 1677(7) (B)-(C) (1980 & cum. supp. 1985).
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Condition of the Industry

Given my findings on like product and domestic
industry, it is necessary to examine the condition of the
industry in terms of the Qerformance of the domestic
producers of unencapsulated and encapsulated EPROMs of all
densities. There are still at least two ways the market
could be defined. First, chips could be counted on a unit
basis (hereinafter ”“unit method”) so that a 64K EPROM is
equivalent to a 256K EPROM. Alternatively, the EPROMs
could be measured in terms of memory capacity, with one
256K EPROM equal to four 64K EPROM (hereinafter ”K
equivalent method”). I find that the key factor shared by
all EPROMs is their memory function and the larger density
EPROMs substitute closely, but not perfectly, for lower
density EPROMs.24 The K-equivalent method is therefore

the most appropriate method to analyze the industry.

The EPROM industry in the United States is healthier

than what one might have thought. Apparent U.S.

24

See Posthearing Brief on Behalf of Intel Corp.,
Advanced Micro Devices, Inc., & National Semiconductor
Corp., at App. C, at 9-10 (Nov. 26, 1986).
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consumption in terms of memory equivalents more than
doubled between 1983 and 1985, and increased substantially
again during 1986.25 Domestic producers of both uncased
and cased EPROMs shared in a large part of this growth.
Shipments of cased EPROMs made from uncased EPROMs
produced in the United States and assembled in a third
country increased absolutely and as a share of total
apparent consumption of‘EPRbM"memo“ry.26 Domestic
shipments of EPROMs encapsulated in the United States
increased approximately 250 percént between 1983 and
1985.27 The share of the market held by thése

domestically assembled EPROMs was fairly stable over the

period.

Because the financial data for the producers of
uncased EPROMs dominate the figures for the U.S. assembled
EPROM industry, the income-and-loss data with respect to

domestic production of both cased and uncased EPROMs does

25
Report at Table C-1.

26
Report at Table 7 (derived).

27 : o - '
Report at Table 8 (derived).
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28
not differ significantly. For both these industries,

the data indicate that 1983 and 1984 were profitable

29
years, while 1985 clearly was not. Employment figures
present a mixed picture. Total employment, total

compensation and average hourly compensation are all up

significantly between 1983 and 1985. Starting in 1984 the

number of workers declined, but total hours worked

increased. Average compensation continued up during

28

Report at Table 14. It follows that the
determination whether to exclude Fujitsu as a related
party has little, if any impact, on the aggregate data
for the industry producing encapsulating EPROMs.

29

These figures may be misleading because they
include costs which, from an economic standpoint, are
more properly allocable over the entire product cycle
and over additional products. Petitioners have
referred to EPROMs as a technology-driver, meaning that
the knowledge gained in EPROM production spills over to
other product lines. See, e.g., Posthearing brief of
Petitioners, at App. A, at 11 (”given the relationship
between cumulative output and learning and given the
fact that EPROMs are high-volume product, U.S.
semiconductor firms do much of their “learning” on
EPROMs. This learning is transferable to other
lower-volume MOS products”) (”“learning experience gained
in EPROM production will be applied to microprocessor
production”). See also Hitachi Comment No. 10, ITA
Final Determination, su supra note 4, reprlnted in Report
at a-11 (R&D expenses were not product-spe01flc,
historic costs should be allocated over total units to
be sold (past and future).
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30
January-June 1986. In a technologically advanced
industry, such as this one, it is especially necessary to
look at the trend in research and development and capital
expenditures.31 Figures for both of these categories
are up substantially for both domestic industries.32
For example, R&D expenses for EPROMs more than doubled
between 1983 and 1985. Even comparing interim 1985 and
1986, when the condition of the industry supposedly went
from bad to worse, the figure for capital investment is up

slightly. The figure for R&D is down, but only slightly.

In sum, the condition of the industry appears stronger
than the financial figures for 1985 and interim 1986 would
indicate. Operating losses mounted as prices fell during
1985 and interim 1986. However, production, shipments,

average labor compensation, labor productivity, capital

30 '

Report at Table 12. This is consistent with the
causation discussion below. An industry that is making
technological advances requires less total labor, but
the workers must be more highly skilled.

31

See Certain Amplifier Assemblies and Parts Thereof
from Japan, Inv. No. 731-TA-48 (final), USITC Pub. 1266
(1982); Cellular Mobile Telephones and Subassemblies
Thereof from Japan, Inv. No. 731-TA-207 (final), USITC
Pub. 1786 (1985) (Views of Vice Chairman Liebeler). :

32
Report at Table 17.
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expenditures, and R&D are all strong. On the whole, I am
unable to conclude that the industries are materially
injured.33 The question is sufficiently close that I
will assume arguendo that material injury does exist and

proceed to a discussion of whether unfair price

discrimination is present.

Causation analysis

Examining import penetration data is relevant because
unfair price discrimination has as its goal, and cannot
take place in the absence of, market power. First, for

uncased EPROMs, the market share held by imports of

33
In its report on the Trade Agreements Act of 1979,
the Senate Finance Committee stated:

Neither the presence nor the absence of any
factor listed in the bill can necessarily give
decisive guidance with respect to whether an
industry is materially injured, and the
significance to be assigned to a particular factor
is for the ITC to decide.

S. Rep. No. 249, 96th Cong., 1st Sess. (1979). This
standard is codified at 19 U.S.C. § 1677 (1980). See
Certain Amplifier Assemblies and Parts Thereof from
Japan, Inv. No 731-TA-48 (Final), USITC Pub. 1266
(1982) (Commission focused on three related factors to
determine injury in technologically advanced industry:
(1) the industry’s ability to gain experience, (2) its
ability to generate capital for R&D and (3) its ability
to remain in the forefront of technological
advancement.)
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uncased EPROMs was steady and below 10 percent in
K-equivalents between 1983 and 1985. During interim 1986,
market share was below 5 percent.34 Thus, market share

for imports of uncased EPROMs is neither high nor

increasing.

Market share for imports of cased EPROMs has also
35
fallen over the period of investigation. Penetration

was nearly constant at 34.5 percent during 1983-84, the
"boom” years, before falling to 26.7 percent in 1985, a

36
"bust” year. These numbers indicate that imports of

34

Report at Table 31. Part of the decrease in market
share in 1986 may be attributable to the filing of the
case and the existence of the suspension agreement.
Perhaps the interim market share data should be ignored
on these grounds. On the same grounds, however,
petitioner would not be able to rely on any downward
trends in financial data during interim 1986 unless
they could demonstrate the existence of lags in the
responsiveness of financial data.

35
These imports include both direct (assembled in

Japan) and indirect (assembled in third countries)
imports.

36

Report at Table 31. Preliminary dumping margins
were set by the Department of Commerce in March 1986.
During interim 1986, the import penetration ratio
declined again, to 15.1 percent. Despite the sustained
increase in domestic market share, however, the
industry’s operating margins continued to deteriorate
during interim 1986.
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cased EPROMs have played an increasingly smaller role in
the recent past, especially in 1985, the so-called "bust"
year for the EPROM industry. The penetration figures are
not consistent with a finding of unfair price

discrimination.

The second factor is a high margin of dumping or

subsidy. The higher the margin, ceteris paribus, the more

likely it is that the product is being sold below the
competitive price37 and the more likely it is that the
domestic producers will be adversely affected. 1In this
case, the weighted-average dumping margins ranged from 60
to 188 percent for EPROMs.38 The dumping margins are
high and consistent with a finding of unfair price

discrimination.

The third factor is the homogeneity of the products.

The more homogeneous the products, the greater will be the

37
See text accompanying note 17, supra.

38

The Commerce Department determined not to make a
separate calculation with respect to uncased EPROMs.
ITA Final Determination, supra note 4, reprinted in
Report at a-15 (Fujitsu Comment No. 25 and DOC
Position).
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effect of any allegedly unfair practice on domestic .
producers. In general, foreign and domestic EPROMs are
relatively close substitutes. There are some devices
within'the scope of investigation with slightly differing
characteristics and uses, such as plastic encased
EPROMs. Differences in speed, complexity and cost also
exist between CMOS and NMOS EPROMs.39 For the most
part, however, domestic and foreign products at the same
stage of production (i.e., uncased versus cased) are

40
substantially similar.

As to the fourth factor,. prices were down
significantly for all density cased EPROMs over the period
of investigation.41 This result is not surprising,:
however. This industry is both highly competitive .and .
characterized by rapid technological advance. There was

extensive testimony indicating that the learning curve’

39

ITA Final Determination, supra note 4, reprinted in -
Report at a-12 (DOC response to Hitachi Comment No. 14).

40 ,
Report at A-5.

41

Staff Report at A-48-85. No data is available for
prices of uncapsulated EPROMs in the U.S. market.
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42
phenomenon was clearly at work in this industry.

Under such conditions, declining prices are expected. 1In
addition, there was substantial evidence presented that
demand for EPROMs, a derived demand, shifted inward.43

The best evidence available indicates that U.S. capacity
increased over the period.44 These factors combined to
produce heavy downward pressure on EPROM prices. Thus,
unlike the normal case of a ”stable” industry, no strong
conclusions can be drawn from the declining prices in this

45
case.

42

Report at Tables 19-24 (data submissions indicate
that unit costs of production down substantially for
many producers over period of investigation);
Posthearing Brief of Intel Corp., Advanced Micro
Devices, Inc., & National Semiconductor Corp., Appendix
A, at 6-13 (Nov. 26, 1986); Joint Posthearing Brief of
Fujitsu Limited, Hitachi, Ltd., & Toshiba Corp.,
response to questions of Commissioners, at 1-2 (Nov.
25, 1986). ,

43

See, e.g., Jo%nt Posthearing Brief of Fujitsu
Limited, Hitachi, Ltd., & Toshiba Corp., response to
Commissioners’ question 3, at 1-2 (Nov. 25, 1986).

44

No industry EPROM capacity data is part of the
record. Information collected does indicate that total
capital expenditures by petitioners and total
integrated circuit capacity both increased during
1983-85.

45
See Cellular Mobile Telephones and Subassemblies
Thereof from Japan, Inv. No. 731-TA-207 (Final), USITC
(Footnote continued on next page)
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The fifth factor is barriers to entry (foreign supply
elasticity). If there are barriers to entry (or low
foreign elasticity of supply) it is more likely that a
producer can gain market power. A large percentage of
imported cased EPROMs consist of U.S. produced uncased
EPROMs assembled overseas. These imports are not subject
to investigation. Unlike the situation in 64K DRAMs,
imports of cased EPROMs fabricated in Japan and assembled
outside of Japan are subject to investigation. Currently
Japan is the only major foreign producer of unencapsulated
EPROMs. Other countries appear ready to enter but it
could take time for them to qualify themselves to do
business with :ge major original equipment

manufacturers. Entry into the encapsulation industry

appears easy. On the other hand, evidence with respect to

(Footnote continued from previous page)

Pub. 1786 (1985) (Views of Vice Chairman
Liebeler) (discussion of technologically advanced
industries).

46

Korea has apparently started exporting EPROMs to
the United States. Posthearing Brief of Intel Corp.,
Advanced Micro Devices, Inc., & National Semiconductor
Corp., Appendix A, at 19-22 (Nov. 26, 1986).
Petitioners point out that Korean entry has been slower
than anticipated by the Koreans.
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entry barriers for the industry producing processed wafers
and dice is not inconsistent with a finding of unfair

price discrimination behavior.

These factors must be balahced in each case to reach a
sound determination. As noted earlier, however, market
share plays a key role in determining whether unfair price
discrimination could be occurrihg. In this case, the
market penetration figures indicate that what we are
observing is not related to unfair price discrimination.
The goal of unfair price discrimination is to take away
market share. Although the absolute quantity of imports
of Japanese EPROMs has increased in terms of
K-equivalents, Japanese market share has dropbed
significantly. 1In a traditional industry, the downward
trend in prices might indicate that the domestic producers
were holding onto market share by matching price cuts in
the hope of surviving a price war. In this industry,
however, the downward trend in prices is to be expected.
At some point prices may stabilize, but they may be even
lower than they are now. The evidence with respect to
foreign supply elasticity indicates that there will at
least be a lag before any substantial competition from

other countries will occur.
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Assuming arquendo that material injury exists, the
case on causation would be close. On balance I find that
the decrease in market share indicates that unfair price
discrimination does not cause or threaten to cause
material injury to the domestic industry. The domestic
industry méy have overestimated demand growth. Individual
firms decided to increase production to meet this
anticipated demand. The increase in cumulative production
led to decreased prices due to the learning curve
phenomenon. The failure 6f demand to meet expectations
led to additional downward pressure on prices. The fact
that import prices also decreased during the period is tq
be expected because thése products are relatively
homogeneous. The substantial decrease in the market share
held by imports indicates the absence of unfair price
discrimination. This downward trend also indicates that
there is no real and imminent threat of material injury to

the domestic industries by reason of imports from Japan.

Conclusion

Therefore, I conclude that no induséry in the United
States is materially injured or threatened with material

injury by reason of dumped imports of EPROMs from Japan.
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INFORMATION OBTAINED IN THE INVESTIGATION
Introduction

Following a preliminary determination by the U.S. Department of Commerce
that imports of erasable programmable read only memories (EPROM's) 1/ from
Japan are being, or are likely to be, sold in the United States at less than
fair value (LTFV), the U.S. International Trade Commission, effective
March 17, 1986, instituted investigation No. 731-TA-288 (Final) under section
735(b) of the Tariff Act of 1930 (19 U.S.C. § 1673d(b)) to determine whether
an industry in the United States is materially injured or threatened with
material injury, or the establishment of an industry in the United States is
materially retarded, by reason of imports of such merchandise. Notice of the
institution of the Commission's final investigation, and of the public hearing
to be held in connection therewith, was given by posting copies of the notice
in the Office of the Secretary, U.$. International Trade Commission,
Washington, DC, and by publishing the notice in the Federal Register of
April 2, 1986 (51 F.R. 11358). 2/ Subsequently, the Department of Commerce
extended the date of its final determination. The Commission therefore
revised its schedule with a notice posted in the Office of the Secretary and
published in the Federal Register of May 7, 1986 (51 F.R. 16905).

On July 30, 1986, Commerce entered into an agreement that suspended the
antidumping investigation involving EPROM's from Japan (51 F.R. 28253, Aug. 6,
1986). Accordingly, effective August 6, 1986, the Commission gave notice of
the suspension of its antidumping investigation involving EPROM's from Japan
(51 F.R. 29708, Aug. 20, 1986). On August 26, 1986, however, a request to
continue the investigation was filed with Commerce and the Commission pursuant
to section 734(g)(2) of the Tariff Act of 1930 (19 U.S5.C. § 1673(g)(2)) by
counsel for petitioners. On October 30, 1986, Commerce published its final
affirmative determination of sales at less than fair value (51 F.R. 39680,
Oct. 30, 1986).

Notice of the continuation of the Commission's final investigation and of
a hearing to be held in connection therewith was given by posting copies of
the notice in the Office of the Secretary, U.S. International Trade

Register of November 12, 1986 (51 F.R. 41028). The hearing was held in

Washington, DC, on November 19, 1986, and all persons who requested the
opportunity were permitted to appear in person or by counsel. 3/

The applicable statute directs that the Commission make its final
determination within 4% days after Commerce's final determination, or by
December 15, 1986. The Commission's briefing and vote in this investigation
was held on December 10, 1986.

Background

This investigation results from a petition filed on September 30, 1985,
by Intel Corp. (Intel), Santa Clara, CA; Advanced Micro Devices, Inc. (AMD),

1/ EPROM's are provided for in item 687.74 of the Tariff Schedules of the
United States. A-1
2/ Copies of cited Federal Register notices are presented in app. A. '

3/ A list of witnesses appearing at the hearing is presented in app. B.
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sunnyvale, CA; and National Semiconductor Corp. (National), Santa Clara, CA,
on behalf of U.S. producers of EPROM's. The petition alleged that an industry
in the United States is materially injured or threatened with material injury
by reason of LTFV imports of EPROM's from Japan. In response to that petition
the Commission instituted investigation No. 731-TA--288 (Preliminary) under
section 733 of the Tariff Act of 1930 (19 U.S.C § 1673b(a)) and, on

November 8, 1985, determined that there was such a reasonable indication of
material injury.

Because of the suspension:agréement entered into in connection with this
investigation, the effect of an affirmative determination by the Commission
would be to cause the terms of the agreement to remain in force, rather than
to cause dumping duties to be collected. A negative determination by the
Commission would void the suspension agreement as it relates to EPROM's.

Previous and Related Commission Investigations

The Commission has not previously conducted an investigation specifically
on or limited to EPROM's. However, the Commission conducted investigations in
1978-79 and in 1984--85, as discussed below, which included EPROM's among the
subject products.

On December 7, 1978, pursuant to a request by the Subcommittee on Trade
of the Senate Committee on Finance and the Subcommittee on International
Finance of the Senate Committee on Banking, Housing, and Urban Affairs, the
Commission instituted investigation No. 332-102 under section 332 of the
Tariff Act of 1930 to examine the competitive factors influencing world trade
in integrated circuits. A report on this investigation was transmitted, with
confidential information included, to the Senate Committees on October 31,
1979. The Commission released a public report on the investigation on
November 16, 1979. 1/ The report focused on factors affecting the
international competitive position of U.S. producers of integrated circuits
and presented production and trade data on integrated circuits for 1974-78.
The study identified the principal economic factors which affect the growth of
the U.S. industry, analyzed the influence of governments on the industry, and
compared the U.S§. industry with the industry in Japan during 1974--78.

On October 19, 1984, at the direction of the President, the United States
Trade Representative (USTR) requested that the Commission prepare advice
concerning the probable economic effects of providing duty—free treatment for
U.5. imports of certain high-technology products (including EPROM's). On
October 26, 1984, in response to the request from the USTR, the Commission
instituted investigation No. 332-199; subsequently, upon enactment of the
Trade and Tariff Act of 1984, which changed the investigative authority, the
Commission instituted investigation No. TA-131(b)-9, effective October 30,
1984, A classified report and other classified information were transmitted

1/ Competitive Factors Influencing World Trade in Integrated Circuits,
Report to the Subcommittee on International Trade of the Committee on Finance
and the Subcommittee on International Finance of the Committee on Banking,
Housing, and Urban Affairs of the United States Senate on Investigation No.
332-102 Under Section 332 of the Tariff Act of 1930, as Amended, USITC A2
Publication 1013, November 1979.
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to the USTR on December 14, 1984. After receiving authorization from the
USTR, the Commission released a public version of the report in June 1985, 1/

In addition to these investigations, the Commission recently conducted
antidumping investigation No. 731-TA-270 on imports from Japan of a related
product, 64K dynamic random access memories (64K DRAM's) of the N-channel
metal oxide semiconductor type. The investigation was instituted on June 24,
1985, in response to a petition filed by Micron Technology, Inc., Boise, ID,
on behalf of merchant manufacturers of 64K DRAM's. On August 8, 1985, the
Commission made a preliminary affirmative determination in that investigation
and, on April 29, 1986, Commerce published in the Federal Register its
affirmative final determination concerning 64K DRAM's from Japan (51 F.R.
15943). The overall weighted-average LTFV margin was 20.75 percent. On
June 6, 1986, the Commission notified the Department of Commerce that it had
made a final affirmative determination that an industry in the United States
was materially injured by reason of the LTFV imports of 64K DRAM's from
Japan. 2/

On March 14, 1986, in another investigation concerning a related product,
commerce made a preliminary determination that imports from Japan of DRAM's
having a memory capacity of 256 kilobits (256K) and above of both the
N-channel and complementary metal oxide semiconductor type, whether in the
form of processed wafer, unmounted die, mounted die, or assembled devices, are
being or are likely to be sold in the United States at LTFV. 1In response to
that determination, the Commission instituted investigation No. 731-TA-300
(Final) to determine whether an industry in the United States was materially
injured or threatened with material injury, or the establishment of an
industry in the United States was materially retarded, by reason of imports of
such merchandise. According to Commerce's preliminary determination, the
overall weighted—-average LTFV margin during the period of investigation,
January 1, 1985, through June 30, 198%, was 39.68 percent. On July 30, 1986,
the investigation on DRAM's was suspended as a result of an agreement between
the Department of Commerce and Japanese producers/exporters of substantially
all of the known imports of the subject merchandise.

The Product

Description and uses

An EPROM is a monolithic integrated circuit containing thousands of metal
oxide semiconductor (MOS) transistors. 3/ Each of the transistors is equipped

1/ Probable Economic Effect of Providing Duty—Free Treatment for U.S§. Imports
of Certain High-Technology Products, Report to the President on Investigation
No. TA-131(b)-9 Under Section 131(b) of the Trade Act of 1974, USITC
Publication 1705, June 1985,

2/ 64K Dynamic Random Access Memory Components From Japan, Determination of
the Commission in Investigation No. 731-TA-270 (Final) Under the Tariff Act of

3/ This investigation covers EPROM's produced using N-channel (NMOS) and
complimentary (CMOS) processes. CMOS EPROM's use less power than NMOS EPROM's
and are more immune to their environment.

A-3
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with four electrodes, two of which are gates that are stacked one above the
other. The lower gate is surrounded by a layer of silicon dioxide and is
electrically insulated or floating. When a sufficiently large voltage
potential is applied to the transistor, the silicon dioxide becomes
conductive, -permitting electrons to cross the barrier. A data storage program
can thus be created in the EPROM's by charging the floating gates of selected
transistors. The gates then remain charged indefinitely, even when the power
is removed. The ability to retain the stored charges distinguishes EPROM's
from DRAM's, which require constant refresh voltages for storage retention. A
charged gate represents the binary digit "1" and a floating gate represents
the digit "0."

EPROM's are often referred to as "read mostly" memories because the
frequency with which the stored charges are "read" or accessed is far greater
than the frequency with which the stored program is changed. To accommodate a
change in the stored program, a window opening is normally provided in the
EPROM's package directly above the semiconductor die. 1/ When the floating
gates of the transistors are exposed to ultraviolet light, the silicon dioxide
barrier becomes more conductive, causing a leak-off (erasure) of the stored
charges. A new storage pattern can be created after the erasure is completed.

The transistors created in an EPROM are arranged in columns and rows,
permitting individual access; the speed at which the transistors can be
addressed is called access time (expressed in nanoseconds (ns), or
one-billionth of a second). EPROM's sold in the U.S. market usually have an
access time of 250 ns. '

EPROM's were first introduced in the early 1970's with a density of 2,048
transistors (2K). Since then, the densities have progressively increased. In
1985, EPROM's with densities of 64K and above accounted for 63 percent of
apparent U.S. consumption. T

EPROM chips (or dice) are produced in large numbers on a single silicon
wafer. The process required to produce the chips includes repeated
photolithographic steps and the controlled introduction of impurity atoms
(dopants) into the silicon crystal. After production and separation
(including testing of the dice), the good chips are wire bonded to lead
frames, final sealed in ceramic or plastic packages, and than tested again.
The efficiency of producing EPROM's is determined by the size of the wafer,
the size of individual die created on the wafer, the number of good chips
obtained (yield) from each wafer, and the yield after final testing.

The production of EPROM's can be divided into four basic operations. The
production of the chips on the wafer, called wafer fabrication, is one of the
most difficult and costly operations. Following fabrication each die on the
wafer is electrically tested and defective dice are marked. This stage, known
as wafer sorting, is generally conducted where wafer fabrication is
performed. The process of wire bonding and final sealing into a ceramic or
plastic case is called assembly. Assembly operations are labor intensive and,
for a number of producers, occur in developing countries. The final
operations include testing and marking. ' '

1/ Commerce has also included so-called "one~time" programmable EPROM's A-4
within the scope of this investigation. These products do not have the window
for reprogramming and are encased in plastic rather than ceramic.
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EPROM's imported into the United States from Japan and those produced by
the petitioners and other domestic and foreign firms are essentially
interchangeable. The devices are dual in-line packages that are pin-to-pin
compatible; pin spacings and case construction are standard, with few
exceptions. The largest uses for EPROM's are in data storage programs in
computers, office machines, data processing equipment, and telecommunications
equipment.

U.S. tariff treatment

¢

The U.S. Customs Service has determined that the country of origin of an
imported EPROM's, for tariff purposes, is the location of the final sealing
operations, which constitute a substantial transformation to a new article of
commerce. Chips produced in the United States and final sealed abroad do not
bear the marking "Made in USA," but rather bear the marking of the country in
which they were final sealed. 1/ Under customs regulations of the European
Community and Japan, the country of origin of an EPROM is determined by the
location of the wafer fabrication.

Imports of EPROM's are classified in item 687.74 of the Tariff Schedules
of the United States (TSUS). This tariff item provides for monolithic
integrated circuits, which include MOS memory devices. Uncased or unassembled
EPROM's are reported under statistical annotation 687.740%, along with all
other unmounted monolithic integrated chips, dice, and wafers. Cased or
assembled EPROM's, along with a variety of other MOS memory devices, are
reported under statistical annotation 687.7445, which excludes random access
memories (RAM's). Other memory devices in item 687.7445 include programmable
read only memories (PROM's), read only memories (ROM's), and electrically
erasable programmable read only memories (EEPROM's).

Effective March 1, 1985, the column 1 or most—favored-nation rate of duty
on imports of EPROM's and certain other semiconductors was eliminated by
Presidential Proclamation No. 5305 of February 21, 1985. Prior to that date,
the rate of duty applied to imports of EPROM's was 4.2 percent ad valorem.

The elimination of the duty was supported by the petitioners. The rate of
duty on imports into Japan of EPROM's and certain other semiconductors was
also eliminated on March 1, 1985. The U.S. rate of duty applied to imports
from certain Communist countries enumerated in TSUS general headnote 3(d) (the
column 2 rate of duty) is 35 percent ad valorem.

Nature and Extent of Sales at LTFV

On October 30, 1986, Commerce published notice in the Federal Register of
its final determination that EPROM's are being sold in the United States
at LTFV. Commerce's investigation covered the period April 1, 1985, through
September 30, 1985. Fair value comparisons were made on more than 90 percent
of sales of EPROM's to the United States during that period by four firms:
Hitachi, Ltd. (Hitachi); Fujitsu, Ltd. (Fujitsu); Toshiba Corp. (Toshiba); and
MEC Corp. (NEC). Questionnaire responses were received from Hitachi, Fujitsu,
and Toshiba, but a letter was received from NEC stating that it would neot
respond to Commerce's questionnaire. Consequently, with the exception of NEC,
fair value comparisons were made on data provide by the respondents.

A-5

1/ Commerce has included both direct and indirect imports of EPROM's from
Japan within the scope of this investigation. Indirect imports are those
assembled in third countries from wafers fabricated in Japan.
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For some Toshiba sales, Commerce used the purchase price of the subject
merchandise to represent U.S. price, since the merchandise was sold to
unrelated purchasers prior to its importation into the United States. For the
other Toshiba sales and sales by all other respondents, Commerce used the
exporter's sales price to represent U.S. price. These were compared with
foreign market values based on home-market prices where there were sufficient
home-market sales at or above the cost of production, and constructed value
where there were insufficient sales alt or above the cost of production. For
Hitachi and Fujitsu, foreign market value was calculated based on constructed
value for some of their sales. For Toshiba, foreign market value was
calculated bhased on constructed value for all sales because more than 90
percent of its sales of each product were found to be below the
cost of production. For NEC, Commerce made a fair value comparison based on
the best information available, which was the U.S. price and foreign market
value data developed in the petition.

Commerce determined that the final weighted-average LTFV margins were as
follows (in percent):

Firm Margin
Hitachi, Ltd 85.2
Fujitsu, Ltd 103.0
Toshiba Corp 60.1
NEC Corp 188.0
All others 93.9

Commerce provided information on the total quantity and value of EPROM's
exported to the United States and the quantity and value of shipments that
were found to found to be sold at LTFV by the three firms that responded to
its questionnaire. According to these data, which cover the period
April-September 1985, ¥¥X parcent of exports by value, and *¥¥ percent by
quantity, by these three firms were sold at LTFV., This information is shown
in the following tabulation:

Total Value Total Quantity
Company value at LTFV Quantity at_LTFV
[o— , 000 d o) ]_ lar L L— mwwhgﬁggmgn-i«tgwm ......
TOsh i @ - W W N FoHH
TR T 17— HHH wHR MK e
(R R R VYol 1 B R — - AN HHH HIH Rakakad
Tata ] %:)& M’X:)i‘”‘; m N

The Domestic Market

U.S. producers

Nine firms are known to have produced either uncased or cased EPROM's in
the United States during January 1983-June 1986. X % %, Currently, six
firms perform EPROM wafer fabrication (i.e., produce uncased EPROM's) in the A-6
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United States. All of these firms conduct assembly operations offshore. 1/
One firm (Fujitsu) performs wafer fabrication in Japan and conducts assembly
operations in the United States. The nine firms are discussed separately
below.

Advanced Micro Devices, Inc. (AMD), Sunnyvale, CA, is & copetitioner in
this investigation. It produces uncased EPROM's in densities ranging from ¥
to ¥%X in facilities in Austin, TX, and Sunnyvale, CA. The uncased EPROM's
are shipped to an AMD subsidiary in % ¥ ¥, for assembly, before being brought
back into the United States for sale. AMD accounted for *¥¥ percent of U.S.
producers' domestic shipments of cased EPROM's in 1985.

Fujitsu Microelectronics, Inc. (Fujitsu), Santa Clara, CA, is a wholly
owned subsidiary of Fujitsu, Ltd., of Tokyo, Japan. Fujitsu imports %%
uncased EPROM's from Japan. It assembles these uncased products in its plant
in San Diego, CA. Fujitsu is currently the only company that assembles
EPROM's in the United States. In addition to imports of uncased EPROM's,
Fujitsu imports cased (assembled) EPROM's from Japan in ¥ % % densities.
Fujitsu stated in its questionnaire response that "¥ ¥ ¥, Fujitsu accounted
for *%X percent of U.S. producers' domestic shipments of cased EPROM's in 1985.

Intel Corp. (Intel), Santa Clara, CA, is & copetitioner in this
investigation. It introduced the world's first EPROM, a 2K device, in January
1971, and currently produces EPROM's in densities ranging from ¥¥% to %X,
Uncased EPROM's are produced in plants in Santa Clara and Livermore, CA;
Albuquergue, NM; Aloha, OR; and Chandler, AZ. These are sent to plants in
* X ¥, for assembly and testing. Intel accounted for ¥¥% percent of U.S.
producers' domestic shipments of cased EPROM's in 1985,

Mostek Corp. (Mostek), Carrollton, TX, is a former subsidiary of United
Technologies Corp., which produced uncased EPROM's and assembled them in
* ¥ %, It discontinued the production of EPROM's in % % %, Prior to %X,
Mostek had produced *X% EPROM's. In addition to its facilities in the United
States, Mostek had plants in ¥ ¥ %X, In its questionnaire response, Mostek
reported that "CTU (Mostek) of Delaware, Inc., % ¥ % "

Motorola Corp. (Motorola), Schaumberg, IL, produces uncased EPROM's in
densities up to ¥¥¥ and sends them to plants in *¥X for assembly. In a letter
dated November 26, 1986, Motorola indicated that it supports the petition in
this investigation. Motorola accounted for *¥¥ percent of U.S. producers'
domestic shipments of cased EPROM's in 1985.

National Semiconductor Corp. (National), Santa Clara, CA, produced ¥ % ¥
EPROM's in its plants in California and West Jordan, UT. The wafers are
assembled by a subsidiary in ¥ ¥ X, National is a copetitioner in this
investigation and accounted for ¥¥X percent of U.S. producers' domestic
shipments of cased EPROM's in 1985,

Rockwell International (Rockwell), Newport Beach, CA, is a subsidiary of
Rockwell International Corp. Rockwell produced limited quantities of uncased
*XK EPROM's in 1983 in its plant in California, then sent them to ¥ % X to be
assembled. Rockwell discontinued the manufacture of EPROM's in XX,

1/ % ¥ %, which ceased production of EPROM's prior to 1983, also had
assembly operations in the United States.
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Seeq Technology, Inc. (SEEQ), San Jose, CA, produces * % ¥ EPROM's in its
plant in San Jose, CA, then subcontracts the assembly to a facility in % ¥ %,
SEEQ reported that it supports the petition in this investigation., SEEQ
accounted for %% percent of U.S. producers' domestic shipments of cased

EPROM's in 1985.

Texas Instruments, Inc. (TI), Dallas, TX, produces uncased % ¥ ¥ EPROM's

in plants in Dallas and Lubbock, TX.

It's EPROM's are shipped to its wholly

owned subsidiary in ¥ ¥ % for assembly, before being brought back to the
United States for sale. TI also has production facilities in Japan. TI
supports the petition in this investigation; it accounted for *¥% percent of

U.S. producers' domestic shipments of cased EPROM's in 1985.

U.S. importers

The Commission sent importers' questionnaires to 28 firms believed to

import uncased or cased EPROM's From Japan.

According to the data

submitted, 1/ there were 18 importers of EPROM's from Japan during the period
January 1983 to June 1986, as shown in the following tabulation:

Share of 1985 imports 1/
of cased and uncased
EPROM's from Japan

Importer Location (percent)

* K * * * % HHH
* ¥ % * K K KN
Epson Torrance, CA *HK
Fujitsu Microelectronics, Inc-—— San Diego, CA Ltard
Hitachi America, Inc. (Hitachi)~ San Jose, CA WK
* X * * X * KK
* K * X * N
Mitsubishi Electronics America

(MEL.A) Torrance, CA i)
NEC Electronics Inc, - Mountain View, CAwmmmmmmme - WK
Nissei Sangyo America-— Rolling Meadows, Il - HRH
* X ¥ * N * KW
Oki Semiconductor, Ing— e Gunnyvale, CA HHek
X K ¥ ® X * oK
Panasonic Secaucus, NJ ]
* % ¥ ® N ¥ pravens
X K X N ¥ * XK
M W W o o o i * X K ; HHH
Toshiba AMErica, INC- Tustin, CA WHH

1/ % % ¥,

9/ ¥ K X,

Of the 18 importers reporting, *¥% firms are related to Japanese
producers of EPROM's. In addition, TI has an EPROM production facility in
Japan, ¥ % % X ¥ %, X K ¥, % X X, and * ¥ * accounted for *¥X% percent of

total reported imports of cased EPROM's from Japan in 1985.

Fujitsu is the

only firm to import uncased EPROM's from Japan to produce cased EPROM's in t?ﬁg

1/ Twenty-four of the 28 firms responded to the Commission's questionnaire.



United States 1/ and ¥ ¥ ¥ and * ¥ ¥ are the only U.S. firms that reported
imports of cased EPROM's that were produced from uncased EPROM's fabricated in
Japan and assembled in third countries (the so-called "indirect" imports which
Commerce has included within the scope of this investigation).

Apparent U.S. consumption

U.S. consumption of cased EPROM's was compiled from data submitted in
response to questionnaires of the YU.S. International Trade Commission. The
consumption data are composed of reported shipments of cased EPROM's, whether
domestically produced or imported, in the U.S. market by each of the known
major entities (producers and importers) supplying EPROM's to the market. The
U.S. producers that submitted data are believed to have accounted for 100
percent of the cased EPROM's that were produced at least in part in the United
States in 1985, and the 18 reporting importers together accounted for an
estimated 85 percent of imports of EPROM's from Japan in 1985,

Table 1.—EPROM's, cased: Apparent U.S. consumption, by densities,
198385, January-June 1985, and January-June 1986

(In thousands of units)

f January--June-—

Item © 1983 1984 1985 .
' ‘ ' 1985 1986

Quantity (1,000 units)

Under 32K ¢ 13,459 : 11,554 : 6,330 : 4,310 : 2,175

32K : 24,739 : 21,469 : 21,539 : 9,386 : 7,490
64K : % . 28,404 ¢ 27,515 : 11,825 : 11,706
128K : Lo WK, KX WK K
256K : v WK NN . W WK
Over 256K : LR *xx *HH *xx . kol

Total : 60,443 : 71,711 : 74,470 : 33,618 : 36,905
: Share of total (percent)

Under 32K : 22.3 16.1 : 8.5 : 12.8 5.9

32K : 40.9 29.9 : 28.9 27.9 : 20.2
64K : L 2 39.6 : 36.9 35.2 31.7
128K : R AN NN K K
256K : L L L Eapar Lian
Over 256K : R W . WK XX Salalad

Total : 100.0 : 100.0 : 100.0 : 100.0 : 100.0

1/ Less than 0.05 percent.

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

U.S. International Trade Commission.
A-9

1/ In 1984, % % %,



A-10

Data on consumption of uncased EPROM's are not presented bhecause uncased
EPROM's produced in the United States are exported to foreign affiliates or
subcontractors for assembly into cased EPROM's, and uncased EPROM's from Japan
are imported for assembly in the United States. 1/

Total apparent U.S. consumption of cased EPROM's increased steadily, by
23 percent, from 1983 to 1985 and then increased by 10 percent during
January-June 1986 compared with consumption during January-June 1985
(table 1). 2/ Consumption of cased EPROM's with densities under 64K generally
declined during the period, while consumption of cased EPROM's with densities
over 64K increased. Also, as shown in the table, the higher density products
accounted for generally increasing shares of consumption.

Channels of distribution

EPROM producers supply the merchant market (open market) through three
channels of distribution: (1) sales to end users, i.e., original-equipment
manufacturers (OEM's) and circuit board stuffers; (2) sales to distributors;
and (3) spot sales. Sales to OEM's are either factory direct or through a
factory representative. Both ¥ ¥ ¥ and % ¥ ¥ have replaced their factory
representatives with a factory direct sales force, whereas % % % continues to
use factory representatives. Sales to "key accounts" generally are negotiated
by high-level executives of the vendor firm. According to * % ¥, roughly %¥%
purchasers generate *¥K to *¥X percent of the EPROM industry's shipment
volume. At least one-~half of these purchasers could be termed "key

accounts.'" ¥ ¥ ¥ "key accounts" include such purchasers as % % *®, % K ¥,
* K ¥, ¥ H X, and ¥ ¥ ¥,

Factory direct sales to OEM's are long—term contract sales. Contract
awards are based on bids made in response to an OEM's request for quotes
(RFQ). Such contracts range from 3 months to 1 year in length and call for
scheduled deliveries, usually monthly, during the contract period. 3/ Most
factory—~direct contract sales provide for price renegotiation on the downside
of the demand cycle. 4/ Factory direct sales to board stuffers also are based
on competing bids. Board stuffers issue RFQ's more frequently than OEM's and
award purchase orders to winning bidders on a project-by—-project basis.
Releases are made for shipment to scheduled production run rates. Prices are
subject to renegotiation on a “meet-competition" hasis.

Sales to distributors provide broad market coverage and access to smaller
accounts. Although authorized distributors have bhoth stocking and reporting
requirements, they also have price protection. .The relatively short life
cycle of a particular EPROM (because of the fast-paced technology) and the

1/ Small quantities of uncased EPROM's imported form Japan are sold to
unrelated parties which assemble hybrid integrated circuits; transcript of the
conference on investigation No. 731-TA-288 (Preliminary), p. 18.

2/ Consumption data calculated on the basis of memory equivalents and value
are presented in appendix tables C-1 and C-2, respectively.

3/ The third quarter of the year is the usual time for negotiating contracts
with OEM's. The contract period generally begins in June of the following
year,

4/ Contract sales to ¥ ¥ ¥ are made on a central purchase basis and are an A-10
exception to this pattern. Prices to * % ¥ are rarely renegotiated during the
contract period.
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volatility of the market for EPROM's strongly affect price. Consequently, the
industry practice is to offer price protection to authorized distributors.
Such protection takes the form of “meet-competition" allowances, or as ¥ ¥ X
terms it, a "d.p.a." (distributor price authorization). This policy enables
distributors to quote and sell competitively from inventory purchased at
higher prices, and then obtain a credit from the supplier for the amount of
any price reductions.

The spot market includes sales to board stuffers, brokers, small OEM's,
and so~-called "walk-ins." These.purchasers are making a one-time purchase for
quick delivery. Terms are usually cash, but can be on credit. Spot-market
purchasers may call directly to the factory, call a manufacturer's
representative, call a distributor, or buy over the counter. This market is
sometimes called the "grey market," especially referring to sales to brokers.
Brokers take a position (take title) and look for a price that allows resale
at a profit. ¥¥% characterizes the grey market as a "wheeler—dealer" channel
of distribution. % % ¥ terms the "grey market" disruptive, particularly in a
down market. Pressure on prices is created by grey-market supply coming into
the market at sharply lower prices. Brokers, buying for OEM's, board stuffers,
or distributors, purchase their grey-market supply from surplus inventory held
by OEM's and distributors and from offshore oversupply. ¥ % ¥ notes that
Japanese EPROM producers "deal with trading companies, selling a block of
product, then letting the trading company be the intermediary to the grey
market." 1/

Major OEM accounts reportedly generally did not purchase from grey-market
vendors in the past. They viewed the potential problems associated with the
quality of the incoming product as extremely serious, noting that grey-market
supply has been known to include mislabeled, stolen, and even rejected
product. Currently, however, according to ¥ ¥ ¥, significant grey-market
supply is offered complete with offshore producers' quality seals on the
boxes. Consequently, ¥ ¥ % states that major accounts are now purchasing part
of their requirements with grey-market vendors. -

The Industry in Japan

According to the petitioners, Dataquest reported that eight firms produce
EPROM's in Japan. The Department of Commerce determined that four of these
firms (Hitachi, Fujitsu, Toshiba, and NEC Corp.) accounted for over 90 percent
of Japanese producers' shipments of EPROM's to the United States. Other
prroducers in Japan are Mitsubishi Electric Co. and Texas Instruments.

Official Japanese statistics published on semiconductors are
disaggregated only to the level of MOS memories, and do not provide separately
for EPROM's. Production of MOS memories in Japan increased by 56 percent from
1983 to 1984, then declined by 1 percent in 1985. Production increased again,
by 7 percent, during January-April 1986, compared with that in the
corresponding period of 1985 (table 2).

1/ In investigation No. 731~-TA~-270 (Preliminary), ¥ % ¥ described this same
pattern with respect to 64K DRAM's. According to ¥ % ¥, Japanese producers
such as ¥ ¥ X insulate their participation in the grey market by selling
trading companies who, in turn, sell to brokers and wholesalers who resell to
minor OEM's, board stuffers, distributors, and others.
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Table 2.-MOS memories: Production in Japan, 1983-85, January-April 1985,
and January-—-April 1986

January-—-April-—

Item © 1983 © 1984 1985

1985 1986
Quant ity —-1,000 units——: 740,621 :1,1%2,252 :1,140,291 : 426,860 : 455,465
Valuea-—m million yen——: 367,256 : 753,711 : 591,531 : 258,507 : 160,568

Unit value-— yen per unit--: 496 654 519 606 353

Sourrce: Electronics Industries Association of Japan,

Counsel for Fujitsu provided the following information on the production
and allocated production capacity for EPROM's of Fujitsu Ltd., in Japan (in
thousands units and percent):

1983 1984 1985
Production HHH HHN HHH
Capacity W HWeH HHH
Capacity utilization-— KK HHH KN

Consideration of Alleged Material Injury

Data on the EPROM industry contained in this section of the report have
been compiled from questionnaire responses submitted by the firms producing
either uncased or cased EPROM's in the United States. Separate data on
production, shipments, and inventories of uncased and cased EPROM's are
presented. Data on shipments and inventories of cased EPROM's are further
presented separately on the basis of the country of origin of the uncased
EPROM's. Data on employment and financial experience are presented separately
for Fujitsu, the only U.S. producer that does not perform wafer fabrication in
the United States.

All known producers in the United States responded to the Commission's
questionnaire. Mostek reported that it stopped producing EPROM's % % ¥, and
Rockwell produced EPROM's % % %, The other producers, AMD, Fujitsu, Intel,
Motorola, National, SEEQ, and TI, responded to all applicable sections of the
questionnaire, and the trade data in the report includes all these firms

unless otherwise noted

Capacity and capacity utilization

In its questionnaire, the Commission requested data on capacity and
production of all integrated circuits, because the manufacturing facilities
used to produce EPROM's are basically the same as those that can be used to
produce all integrated circuits. Four producers provided data on capacity and
production for wafer fabrication of all integrated circuits on the basis of
die equivalents, and two producers provided these data on the basis of 4-inch  A-12
wafer start equivalents. 1/ Table 3 presents separately integrated circuit

1/ ¥ % % did not provide information on production and capacity of
integrated circuits.
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Table 3.--Integrated circuit wafer fabrication: U.§. production, average-for—period
capacity, and capacity utilization, 1983-85, January-June 1985, and January-June
1986

January-Jung--

Item " 1983 1984 1985 .
) ) ) 1985 11986
Producers reporting on the ba-: .
sis of die equivalents: 1/: : : : :
Production-— ~1,000 units——: XXX Eatar L KRR L
Average—-for—-period capacity : : : :
1,000 units-——: Laraz L ¥R LAl Lt
Capacity utilization : : : : :
percent-—: 90.1 : 98.5 : 51.6 : 50.6 : 70.9
Producers reporting on the : : : : :
basis of 4-inch wafer
start equivalents: : : : : :
Production-—m-- -~1,000 units—: wx¥ LN L L bl
Average—for-period capacity : : : :
1,000 units—: xAX AR Ltk AXH K
Capacity utilization : : : o :
percent-—: LA L L L Lo

1/ One firm, ¥ ¥ ¥, accounted for approximately *¥* percent of capacity, but
only ¥¥X percent of shipments. If their data were not included in this table the
capacity utlization rates for 1983, 1984, 1985, January-June 1985 and January-June
1986 would be XXX, XX, ¥XX & AKX, and *¥¥, respectively.

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

capacity and production based on the reporting method used. In addition, Fujitsu
reported data on capacity and production in its facility that assembled cased
EPROM's. This information is shown separately.

Production of all integrated circuits increased from 1983 to 1984, by *X*
percent for producers reporting on the basis of die equivalents and by ¥¥X percent
for those reporting on the basis of 4-inch wafer start equivalents. Production for
those reporting on the basis of die equivalents declined by ¥¥X percent in 1985,
while production for firms reporting on the basis of 4-inch wafer start equivalents
decreased by *¥¥% percent. During January-June 1986, production by those producers
reporting on the basis of die equivalents increased by ¥¥% percent, and production
for those reporting on the basis of 4—inch wafer starts declined by ¥¥¥ percent.

Average-for—-period capacity for producers reporting on the basis of die
equivalents rose by ¥¥% percent from 1983 to 1984, declined slightly in 1985, then
fell by %% percent during January-June 1986 compared with capacity during
January--June 198%. Average-for-period capacity for those producers reporting on
the basis of 4-inch wafer starts increased by *¥¥ percent from 1983 to 1984,
declined by *¥% percent in 1985, then declined by ¥¥¥ percent in January-June 1986.

A-13

Capacity utilization for those producers reporting on the basis of die
equivalents rose from 90.1 percent in 1983 to 98.5 percent in 1984, then dropped to
51.6 percent in 1985. In January-June 1986, capacity utilization for these



producers rose to 70.9 percent from 50.6 percent during January-June 1985,

For producers reporting on the basis of 4-inch wafer start equivalents,
capacity utilization rose from ¥¥¥ percent in 1983 to ¥%¥% percent in 1984,
then declined to *¥% percent in 1985 and ¥¥X percent during January-June 1986.

Fujitsu's production, capacity, and capacity utilization for assembling
integrated circuits are reported in the following tabulation:

Capacity
Production Capacity utilization
~~~~~~~~~ 1,000 units— (percent)
1983 oW KK KK
1984w HHH KKK HAHH
1985 ¥ KKK AWK
January--June--—
1985 HHH HHeH 3K
1986 HHH K KW

Uncased EPROM's.-—EPROM's are produced in the same facilities and on the
same equipment as other integrated circuits; therefore many companies were
unable to provide separate capacity data for EPROM's., ¥ % ¥ reported the same
capacity figures for all integrated circuits and for EPROM's. ¥ ¥ ¥ responded
that they were "X ¥ % " % % % reported on all integrated circuits, stating

that "% ¥ %

Two firms that produce uncased EPROM's were able to provide capacity data
on EPROM's separately (¥ % ¥ and % ¥ X)), These figures, reported on the bhasis

of die equivalents, are presented in the following tabulation:

Period Production Capacity utilization
w1, 000 YN g (percent)

1983 HHHe HHH N
1984 HHH W HHH
1985 KA MM KK
January-June-—

1985 KRN HNH HHH

1986 K W R

Cased EPROM's.—Fujitsu's production, capacity, and capacity utilization
for assembling EPROM's are reported in the following tabulation:

Capacity
Period Production Capacity utilization
~~~~~~~ 1,000 units—- (Percent)
1983 ; K XM Xl
1984 HHK WK N WK
1985 . - KN WX HWH
January--June-—
1985 WA WA WA
1986 . KKK b 2.8, [YRvEYa

Production of EPROM's

Data on production of uncased and cased EPROM's were compiled from .
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responses to the Commission's questionnaire submitted by the seven firms that
produced uncased EPROM's and the one firm that produced cased EPROM's in the
United States during the subject period.

Total U.8. production of uncased EPROM's increased steadily from 1983 to
1985, rising by 35 percent from 1983 to 1984 and by 16 percent from 1984 to
1985 (table 4). Production increased by 1 percent during January-June 1986
compared with production in the corresponding period of 1985. Production of
under 32K uncased EPROM's declined throughout the period, dropping by 52
percent from 1983 to 1985. .Production of 32K uncased EPROM's increased by 87
percent from 1983 to 1984, but leveled off in 1985 and. fell in January-June
1986. Production of uncased 64K EPROM's rose by 44 percent from 1983 to 1985,
then rose by 33 percent in January-June 1986 compared with production in the
corresponding period of 1985. Production of 128K, 256K, and over 256K EPROM's
¥ % * from 1983 to 1985, and * % * continued the * % ¥ in January-June 1986.

Table 4.—EPROM's, uncased and cased: U.S. production, by densities,
198385, January—-June 1985, and Januarwaune 1986

(In thousands of units)

January-June-——

Item ‘1983 1984 ° 1985 .
’ ) ! 1985 ) 1986

Uncased: : : :
Under 32K 21,090 : 15,857 . 10,086 6,915 . 2,462
32K 12,156 . 22,723 22,480 13,276 . 8,571
64K 19,257 . 25,313 27,786 13,693 19,271
128K HAH . XK AR NN AN
256K e . L3 Hnx *Hn - IR
Over 256K R, RN ksl R, fakakad
Total 59,835 80,927 . 94,278 54,258 54,844

Cased: 1/ : ':

Under 32K Ly L L xR L
32K Hxx . HHx 3 B Frx R
64K- oy A ARN . L RN . Ak
128K HHH IR . FHK o o
256K KRN XK L A ARH Kk
Over 256K Hxx . *nx 13,3 S HH MK
Total ANR AAK ARK e WHR

1/ 100 percent of these cased EPROM's were made from uncased EPROM's produced
in Japan. »

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

Total U.S. production of cased EPROM's also followed an upward trend from
1983 to 1985, % ¥ X by AXX percent trom 1983 to 1984 and by **¥ percent from
1984 to 1985. In January-June 1986, production * % ¥ by #%*% percent compared
with production in January-June 1985, % % %, A-15
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Producers' shipments

Uncased EPROM's.-—Sever firms provided data on shipments of uncased
EPROM's, virtually all of which are transferred to foreign affiliates or
subcontractors for offshore assembly. As shown in table 5, total shipments of
uncased EPROM's produced in the United States increased by 31 percent from
1983 to 1984, and by 10 percent in 1985. In January-June 1986, total
shipments of uncased EPROM's increased by 20 percent compared with such
shipments in the corresponding period of 1985,

Cased EPROM's.--Data on shipments of cased EPROM's were submitted by
eight firms, seven of which perform only wafer fabrication in the United
States and one of which assembles cased EPROM's in the United States from
uncased EPROM's produced in Japan. Shipments of all cased EPROM's produced at
least in part in the United States are presented in table 6. Tables 7 and 8
present, respectively, shipments of cased EPROM's made from U.$.-produced
uncased EPROM's that are assembled offshore, and shipments of cased EPROM's
made from uncased EPROM's that are produced in Japan and assembled in the
United States. The unit values of domestic shipments of these cased EPROM's
are presented in appendix tables C-3 and C-4; unit values of export shipments
are presented in table C-5.

As shown in table 6, total shipments of all cased EPROM's produced at
least in part in the United States increased by 16 percent from 1983 to 1984,
and by 15 percent from 1984 to 1985. 1In January-June 1986, shipments rose hy
5 percent compared with those in January-June 1985.

Domestic shipments of all cased EPROM's produced at least in part in the
United States rose by ¥¥¥ percent from 1983 to 1985 and by ¥¥¥ percent in
January--June 1986 compared with shipments in the corresponding period of 1985.

Intra- or intercompany transfers of cased EPROM's produced at least in
part in the United States remained relatively stable from 1983 to 1985, and
then declined by ¥¥¥ percent from January-June 1985 to January-June 1986.

Export shipments of all EPROM's produced at least in part in the United
States declined by *¥% percent from 1983 to 1984, then dropped by ¥¥¥ percent
in 198%. Such export shipments continued to drop (by ¥¥¥ percent) in
January-June 1986 compared with exports in the corresponding period of 1985.
Export shipments accounted for *¥X percent of total shipments of cased EPROM's
produced in part in the Unitéed States in 1983 and ¥¥% percent of such
shipments in 1985,

Cased EPROM's assembled offshore.—Total shipments of cased EPROM's made
from uncased EPROM's produced in the United States and assembled in a third
country (table 7) accounted for ¥¥X% percent of U.5. producers' total shipments
of cased FPROM's in 1985. Such shipments increased by ¥%¥ percent from 1983
to 1984, by XXX parcent in 1985, and by ¥¥X percent in January-June 1986
compared with shipments in January-—-June 1985. :

Domestic shipments of cased EPROM"s made from uncased EPROM's produced in
the United States accounted for ¥¥% percent of total shipments of such
products in 1983, ¥¥¥ parcent in 1984, ¥¥¥ percent in 1985, and *¥X percent in
January-June 1986. Domestic shipments of cased EPROM's made from U.S.~
produced uncased EPROM's Tollowed the same general trend as total shipments,
increasing by ¥ porcent from 1983 to 198% and by ¥¥¢ percent firom
January--June 1985 to January-June 1986.

A-16



Table 5.~EPROM's, uncased: U.$. producers' shipments, by densities,
198385, January--June 1985, and January-June 1986

(In thousands of units)

January-June--

Item © 1983 1984 1985 :
' - ' 1985 1986

Domestic shipments: : : : :
Under 32K : AWK . KKK L3 HHK - WK
32K : Ak X KRN L1 X% XK
64K . NN HHHN - RN . HHH - HHH
128K . HHH - KA - HHK KRN - KKK
256K : HHN . L2, %, L%, %, HHHN . HHH
Over 256K : LA koA HAK NN Akl
TOL@ Lo - oo : HHH - HHH NN WK - HHH
Transfers to foreign
affiliates or
subcontractors: : : : : :
Under 32K : Latax S Lt Lt it K
32K . HWH HWN . HHH - AHH - FHH
64K : KHH KK NN - HHH KHK
128K - Lt Lk L L AWX W
256K : KAHH . b3\ Hx¥ . AN . KM
OVEE 256K o o HHH . KKK AN . HHH . HHH
Total : XX . KA . KW - XKk . 2.3 3
Total shipments: : : : : :
Under 32Ke s 21,070 1 15,322 9,020 : 5,726 : 4,074
32K : 12,227 22,705 : 20,760 : 12,162 . 10,275
64K : 19,553 . 24,743 26,153 13,539 20,282
128K . HH¥ HNH - NN NN - W
256K : HHK Fax 0 L2 HHH . WHH
Over 256K o | NN N HHH . N . FHH
Total- : 60,114 78,953 86,759 51,396 : 61,577

Source: Compiled from data submitted in response to questionnaires of the
U.S. International Trade Commission.
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Table 6,-EPROM's,
in the United States,
January-June 1986

cased:

Shipments of cased EPROM's produced at least in part

198385, January-June 1985, and

(In thousands of units)

January-June--

Item 1983 1984 1985
1985 1986
Domestic shipments: : : : :
32K KN XK KK v HHHe
64K HHH HHH NN HHH HHH
128K MR N AR AN KW
256K : WK AR HHH . NN HHH
Qver 256Kmm p— F. 2. %3 . ¥ : WX . ¥ : HHH
Total *H¥ A¥H WK KN HHH
Intra— and intercompany
transfers: : : ‘
Under 32K *HK b LU L L O NN
32K+ NN - WA WHN N W
64K KWK HHK HHH HHH WK
128K HNH . WA HHH . R R
256K- NN . NN WK FHK FHH
Quver 256K WA fakakal XX WA WK
Total KWK . HHHN HHH HHK HHK
Export shipments: : : : :
Under 32K WHH HHN HHK NN HHH
32K : WK . KN HH¥ AWK KN
64K KRN HHH HHH RN KK
128K H¥H ANK HAN XN HHH
256K : HHH HHH XWX WHH AN
OUEE 256 K ot | KK HHK HHK WX
Total ; . KkH . ¥ . b b % K
Total shipments:
Under 32K 10,725 10,562 5,962 3,929 2,278
32K 15,328 14,912 19,898 8,193 5,787
64K 16,691 18,705 , 19,746 9,972 9,398
128K NN - HHN HHK HHK - oW
256K HHK *NK KK XK XN
OVRI 2B G K e s-s o ¢ KK - KWK HWN HHH - HHHe
Total 47,099 54,529 62,520 29,436 30,908

1/ Includes totals of shipments of cased EPROM's presented in tables 7 and 8.

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

u.s.

International Trade Commission.
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Table 7.-—EPROM's, cased:

A-19

Shipments of cased EPROM's made from uncaééd
EPROM's produced in the United States and assembled in a third country, by
densities, 1983-85, January-June 1985, and January-June 1986 i

(In thousands of units) =
, January-June-—
Item 1983 1984 1985 -
1985 1986
Domestic shipments: : : : _
Uncder 32K Eata *HA *¥H *HX KK
32K K . AN . WX . KAX . KK
6 4 Ko WX WK XWX AN HHH
128K WA HHH KN HHHR HHH
256K HHH KKK - HHHK HHH FHH
Over 256K K . HAR AR HHH atakal
Total HHK . HXH X WM HHH
Intra— and intercompany
transfers:
Under 32K *HK L KK WK L
32K 3 b3 v KA WA HH
64K HHH NN . HHH HHH HHeH
128K WXH NN AHN WHH HHH
256K WK XXH NN N HHH
Over 256K KX HHA_ X kadal KA
Total L EaL L *HK *HK *HK
Export shipments: : T :
Under 32K KHH - KWK - ANH - AN oW
32K WK AWK . HHH . KN . 9
64K HWH HAX HHN . HHH - W
128K WK . CORNR NN N HHH
256K AN - HHH XX - KR HHH
Over 256K KKK . HHX KR HAK Hxx
Total HNH . ANH - KR [T W
Total shipments: : : :
Under 32K HHN HHH HHH AWK NN
32K RN AN WA WK AR
64K HHK TN HHA KHK HHH
128K WK AWK KWK L 213 2 KRN
256K HNH AN HHH . HHH HHK
OVRE 25 6K s RN - RHK HH¥ HHH KK
Total HXH HHH N PR HHH

Source: Compiled from data submitted in response to questionnaires of the
U.5. International Trade Commission,
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Table 8.-—EPROM's, cased: Shipments of cased EPROM's made from uncased
EPROM's produced in Japan and assembled in the United States, by densities,
198385, January-June 1985, and January-June 1986

(In thousands of units)

. January-—-June---
Ttem : 1983 1984 1985
: 1985 1986
Domestic shipments: 1/ : : : S
Under 32K mmmmmsmmmnen $ L% HHH . L v L%, v HHK
32K S— : AN NN K AN X WK
64K . KUK HHH HHH HAH KKK
128K : KA KR CRNR RN HHH
256K~ . WK KK KWK KWK WK
Over 256K : AN 3 L3 NN HrH
Total : AN WK A% KK AWK
Intra— and intercompany
transfers: : : :
Under 32K : *Hx Ly AHH HHH HHH
32K~ : % Ll . L L WK
64K : HAN . K Lty WA W
128K : AR RN G AN HHH
256K- : R L KW WK *¥H KW
Over 256K : SRR N . LL L W HHeHe
Total ot o HHH HHH EEVITIN XN
Export shipments: : : : : : _
Under 32K : : R ¢ o XN CORNK HHH KNI
32K — HHH . HHH L3 WRX WK
64K : xS a3 K. HAK [VEVEVY
12 8K . AN W P HHH NN
256K : B H¥¥ XWX . XXX . KK
OVAE 256 Koo o CONNK WK XN HHH HHH
Total . A2 3 32 . %, WAHHe b 3
Total shipments: : : : :
Under 32K v : AN L35 ¥ AN KW
32K - : HHH IR T R WK XK
(Y Y : HHH HHH UK HHH WK
128K - . Ak WK . a2 WHHH . bS53
256K : AR WK WK AR Hole
OUGE 256K RS NN YRIVE *HR *HH X
T O Lo oo AN NN KKK HHN KU
1/ % ¥

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

U.5, International Trade Commission.
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Intra- and intercompany transfers of cased EPROM's made from uncased
EPROM's produced in the United States accounted for ¥¥¥ percent of total
shipments of such EPROM's throughout the period. Intra- and intercompany
transfers increased by ¥XX percent from 1983 to 1984, declined by ¥*¥¥ percent
in 1985, then declined by *¥%X percent in January-June 1686 compared with
transfers in the corresponding period of 1985.

Exports of cased FPROM's made from uncased EPROM's produced in the United
States and assembled in third countries accounted for ¥¥¥ percent of total
shipments in 1983, %% parcent in 1984, %*%¥ percent in 1985, and ¥¥¥ percent
in January-June 1986. Such exports declined steadily (by *¥¥ percent) from
1983 to 1985, then declined by *¥% percent in January-June 1986 compared with
exports in January--June 1985,

Cased EPROM's assembled in the United States.-—Total shipments of cased
EPROM's made from uncased EPROM's produced in Japan and assembled in the
United States (table 8) accounted for XXX percent of total shipments of cased
EPROM's produced at least in part in the United States in 1983, XXX percent of
such shipments in 1984 and 198%, and X¥% percent in January-June 1986.

Fujitsu is the only company that assembles uncased EPROM's from Japan in the
United States. These shipments ¥ ¥ ¥ phy XX percent from 1983 to 1984, and by
X%% percent in 1985, before ¥ ¥ ¥ by X¥¥¥ percent in January-June 1986 compared
with shipments in the corresponding period of 1985,

Producers' foreign affiliates' drop shipments

Data on U.S. producers' export shipments of cased EPROM's do not include
drop shipments, which are shipments to third markets made directly by U.S.
producers' foreign affiliates assembling the U.S.-produced uncased EPROM's.
U.S5. producers' drop shipments, which were the equivalent of ¥¥% percent of
their parent firms' U.S. shipments in 1983, ¥¥¥ percent in 1984, ¥¥X percent
in 1985, and ¥X% percent in January-—-June 1986, are presented in table 9.

Total drop shipments of cased EPROM's increased by ¥¥X percent from 1983
to 1984, then % ¥ ¥ in 1985, These shipments increased more ¥ ¥ % in
January-June 1986 compared with drop shipments in January-June 198%. ¥ ¥ X,

Producers' inventories

In its questionnaire, the Commission requested data on end-—of-period
inventories of cased and uncased EPROM's. Seven Ffirms provided data on
inventories of uncased EPROM's (two reported no inventories), as presented in
table 10. Eight firms provided data on inventories of cased EPROM's; seven of
these held inventories of cased EPROM's produced in the United States and
assembled in a third county, and one firm (Fujitsu) held inventories of cased
EPROM's made from uncased EPROM's produced in Japan and assembled in the
United states. Table 11 presents these data separately.

Producers' end-of-period inventories of uncased EPROM's declined by 23
percent from 1982 to 1983, then increased by 69 percent in 1984,
End-of-period inventories were more than 4 times higher at the end of 1985
than they had been at the end of 1984; however, they were 22 percent loweraalt
the end of June 1986 than they had heen at the end of June 1985.



Table 9. EPROM's, cased: U.$. producers' foreign affiliates' drop shipments
to third markets, by densities, 198385, January-June 198%, and January-June
1986

(In thousands of units)

Januatry-Jung--

Ttem ©o1983  C 1984 1985 ,
' ' ' 1985 1986

Quantity (1,000 units)

Under 32K : ®HX LA LS Lt L
32 Koo : AN RN WHH AR HHH
64K : HHN HHN KHH 2 KKK
X C—— - *¥X Lata s AKX L HHH
256K : KRN KWK HHN HHH WX
over 256K-- : HHH HHH KK KK HHex

Total — MK T e o PV

Value (1,000 dollars)

Under 32K : HHH HHH HHH NN HHH
32K : HHH HHK KK HHH W
64K : Ly KRN AN L2 KWK
128K : HAK L HHK . HKK N
256K H KAHK . b KX . S KXW
Over 256K - WK AN WK AN HIH

Total ] XH¥ HHH KK HHH AN

Unit value

Under 32K : § NN $ NN G NN § N § HH
32K : HRK NN AR Era s HAK
64K : KK KN HHA . ara, XK
128K : KKK . HHH NN - HHH HHH
256K : AWK . KWW HNH K KN
Over 256K : HHH XK HHHK - KR VEVEYS

Total ot KK . ¥ . HHH - HHH FVRvEvS

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

v

End-of-period inventories of cased EPROM's made from uncased EPROM's
produced in the United States % ¥ ¥ from 1982 to 1985, bhut ¥ X ¥ hy ¥xXxX
percent from June 1985 to June 1986.

End-of-period inventories of cased EPROM's made from uncased EPROM's
produced in Japan and assembled in the United States accounted for ¥¥% percent
of total inventories of cased EPROM's in 1982, ¥¥X percent in 1983, XXX
percent in 1984, and XXX porcent in 1985. End-of-period inventories of such
cased EPROM's ¥ X ¥ from 1982 to 1983, then % ¥ X by XXX parcent in 1984 A-22
before * ¥ ¥ XXX porcent in 1985. Such inventories were *%% percent % % % at
the end of June 1986 than they had been at the end of June 1985,
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Table 10.—-EPROM's, uncased: U.S. producers' end-of-period inventories,
by densities, 198285, January-June 1985, and January-June 1986

(In thousands of units)

. . . . January-June-——
Item ) 1982 : 1983 © 1984 ) 1985 -

) : : : 1985 © 1986
Under 32K . W - WK KN L2 R L K¥H
; HHH HHH L it Lt KR
¥ - K . ANK . KN . KN - KK
XN . AHH L XN XK FHH
't AR HHR RN AR NN NN
Oover 256K : HHH WK RHN HHH HAH HHH
Total-mmm - 1,739 1,337 2,263 : 9,563 : 5,483 : 4,264

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

Table 11.-—EPROM's, cased: U.S. producers' end-of-period inventories, by
country of origin of uncased EPROM's used to produce the cased EPROM's and
by densities, 198285, January-June 1985, and January-June 1986

(In thousands of units)

. January-June-—-

Item © 1982  © 1983 1984 ' 1985 -
' ' ' ' 1985 1986

Made from uncased
EPROM's pro—
duced in the
United States:

Under 32K S— ¥¥¥ WK XWH 32 WHH - VavavY
32K : WM NN N HkHé - HHK - KWK
64K : *X¥H . K . WK - *HHK - KWW - vavava
128K : HHK HHK E X KK AKX HHH
256K : b2 x WX . L3 bk b2 XN
OVer 256K KAX "HK XK *HK . "X e

RO R R —— b % HHN XK WA PET frxvEes

Made from uncased
EPROM's pro-
duced in Japan::

Undetr 32K - XAX WA . XN XN - HWH NN
32K : HXX HHK HHA HXK XX . AN
64K : KW XXX A 3 XK b v KKK
128K : L%\ HAX . HEX . HAK HHHK R
256K : HKX . Al x HXH XN b0 b
OVRE 25 6 Krwrrmmimann t KWK KHK KHK KWW KK FHH
TO LA L s v om t HHH . H¥H . HXK . b KX . HKH
Grand total-—- - 4,310 5,937 6,565 7,436 7,696 6,231
. . . : A-23

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

Producers' employment and wages

In its questionnaire, the Commission requested data on employment and
wages Tor production and related workers producing all products and for those
producing EPROM's., Fight firms provided data; seven of these produce uncased
EPROM's and one (Fujitsu) assembles cased EPROM's.

The number of production and related workers in U.%. establishments
producing uncased EPROM's increased by 31 percent from 1983 to 1985, then
declined by 21 percent in January-June 1986 compared with the number employed
in the corresponding period of 1985 (table 12). Hours worked by these
employees followed the same pattern, increasing by 31 percent from 1983 to
1985, then declining by 24 percent in January-June 1986 compared with hours
workec in January-June 1985,

Wages paid to production and related workers producing uncased EPROM's
increased by 52 percent from 1983 to 1985, then declined by 19 percent in
January-June 1986 compared with wages paid in the corresponding period of
1985. Total compensation paid these workers followed a slightly different
trend, increasing by 54 percent from 1983 to 1984, then declining by 2 percent
in 1985. There was a continued decline in total compensation paid of 20
percent in January-June 1986 compared with total compensation paid in
January-June 1985,

Average hourly compensation paid to production and related workers
producing uncased EPROM's increased from $11.74 in 1983 to $13.97 in 1984,
then dropped slightly to $13.5% in 1985. Average hourly compensation for
these workers increased to $15.48 in January-June 1986, compared with $14.59
in January-June 1985,

* % % and ¥ X X reported layoffs at various times in 1985 in their
overall operations. % ¥ ¥ reported that its layoffs were % % ¥ % % %
reported indefinite layoffs affecting *¥X employees in its EPROM operations
due to ¥ % % and ¥ * ¥ reported that its layoff of X¥¥ employees in its EPROM
operations was permanent and was due to the % ¥ X,

Employment data for Fujitsu, which does not have wafer fabrication
operations in the United States, are presented separately in table 13. The
number of production and related workers in U.S. establishments producing
cased EPROM's ¥ X % by ¥XX percent from 1983 to 1985, then % % % phy XXX
percent in January--June 1986 compared with the number employed in the
corresponding period of 1985. Hours worked by these employeaes ¥ ¥ % py *¥x
percent from 1983 to. 1985, then ¥ ¥ % py ¥XX percent in January-June 1986
compared with hours worked in January-June 198%. In its questionnaire
response Fujitsu reported that it had % ¥ %,

Wages paid to production and related workers producing cased EPROM's
X ¥ X by XXX percent from 1983 to 1985, then ¥ % % phy XXX percent in
January--June 1986 compared with wages paid in the corresponding period of
1985. Total compensation paid these workers followed the same trend, % ¥ ¥ by
XXX percent from 1983 to 1985, then ¥ ¥ X hy ¥¥¥ percent in January- June 1986
compared with total compensation paid in January-June 1985,

Average hourly compensation paid to production and related workers
producing cased EPROM's % % ¥ Fprom $X¥¥% in 1983 Lo $¥%¥% in 1984 and $¥%% in
1985, Average hourly compensation for these workers %* ¥ ¥ {o XXX in
January-June 1986 compared with $%¥X in January-June 1985,

A-24
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Table 12.-—Average number of production and related workers employed in U.§.
establishments producing uncased EPROM's, hours worked by such workers,
wages paid, total compensation paid, and average hourly compensation paid,

1983-8%, January-June 1985, and January-June 1986

January--June--—

Item o 1983 1984 1985
’ 1985 1986
Average number of production
and related workers
producing-—— : :
All products ;13,918 17,248 : 15,367 : 16,364 : 11,519
EPROM' s : 2,741 3,556 3,604 3,829 ¢ 3,009
Hours worked by production : : :
and related workers
producing-- : : : :
All products-——1,000 hours-—-: 30,212 : 38,430 : 33,154 : 16,668 : 11,644
EPROM's do : 5,730 7,409 7,492 3,755 2,846
Wages paid to production and : : :
related workers
producing-—— : : :
All products-1,000 dollars-: 279,594 399,496 372,035 : 189,280 : 145,621
EPROM' s do . 57,683 86,798 87,532 : 46,972 . 38,235
Total compensation paid to :
production and related
workers producing-—— : : : :
All products—-1,000 dollars-—: 34%,427 497,124 . 448,119 : 230,217 : 174,201
EPROM's dowemmy 67,256 103,478 : 101,495 : 54,778 44,044
Average hourly compensation :
paid to production and
related workers
producing- : : :
ALl product s per hour-—: $11.43 $12.94 : $13.52 : $13.81 $14.96
13.97 : 15.48

EPROM' s dommrmnt 11,74

13.55 ¢ 14.59

Source: Compiled from data submitted in response

-~

U.5. International Trade Commission.

to questionnaires of the

A-25



A-26

Table 13.-—Average number of production and related workers employed in U.S.
establishments by Fujitsu, hours worked by such workers, wages paid, total
compensation paid, and average hourly compensation paid, 198385,

January-June 1985, and January-June 1986

January-June-—

Item 1983 1984 1985
1985 1986
Average number of production
and related workers
producing-—- : :
All products AKX AN, *HK AAK AHK
EFPROM's XX . L2, x, XX b XK
Hours worked by production
and related workers
producing--- : : : :
All products-—1,000 hours-—: L Lt L K¥X ANK
EPROM's : do L L MK Eala AHH
Wages paid to production and
related workers
producing-— : :
All products--1,000 dollars-: Lalar X WA KX HHK
EPROM's do A . b b 3. KX . HHK
Total compensation paid to
production and related
workers producing- : : : ; :
All products—1,000 dollars——: Lt Lt LT Lt L
EPROM's do WK b XX KKK k)
Average hourly compensation
paid to production and
related workers
producing-- : : : : :
All products—w—par hour—-—:  § ¥¥% ;G KKK . G HMX G KHN G KK
EPROM' s P [ S— NN NN KA HHN HHH

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

Overall EPROM operations.-—Income-and—loss on the overall EPROM
operations of eight U.5. producers are presented in table 14. Of the eight
producers, seven U.S.—owned firms perform wafer fabrication in the United
States and one Japanese-owned firm (Fujitsu) conducts assembly operations in
the United States.

Aggregate total net sales of EPROM's increased by 43 percent from $359
million in 1983 to $5%12 million in 1984 and then dropped by 33 percent to $341
million in 1985. 1In 1984, the ¥ ¥ ¥ in net sales for the U.$.-owned firms was
XX% percent, and that of the Japanese-owned firm was *¥% percent, but in 1985,
U.S.~owned firms reported a drop of ¥¥X parcent in their net sales whereas the
Japanese—owned firm reported a ¥ % % of ¥¥% percent. During the interim
periods ended June 30, total net sales fell by 8 percent from $164 million in
1985 to $151 million in 1986, although ¥ % % Intra- or intercompany -
transfers were ¥ ¥ ¥ percent of total net sales during the period covered by
the investigation. '

Total operating income on overall EPROM operations rose from $59 million,
or 16.3 percent of net sales, in 1983 to $88 million, or 17.1 percent of net
sales, in 1984. However, in 1985, ¥ ¥ * gsustained operating losses, totaling
$155 million, or 45.6 percent of net sales. During the interim periods ended
June 30 there was a more than twofold increase in aggregate operating losses,
from $23 million in 1985 to $72 million in 1986.

*¥*¥% sustained very high losses in all periods for which data were
collected. % % %*

A-27
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x % %, 1/ 2/

* ¥ %, as shown in the following tabulation:

Interim period
ended June 30~

1985 1986

Item © 1983 ' 1984 1985

Percentage point (reduction in:
operating income margin)
or increase in operating
loss margin by ¥*¥¥: : : : : :

Total industry average- . (XX (XX HHH XN RN
U.S.~owned firms' average-—-— - (HAHA) (WA AWK, AKX AHk

If ¥X% data were excluded from the aggregate data presented in table 14,
the average operating income or loss margins for the total industry and for
U.S.—~owned firms would be as shown in the following tabulation (In percent):

Interim period
ended June 30Q-—

Item ' 1983  © 1984 1985 :
) ) ) 1985 o 1986
Operating income or (loss)
margins without XX, : : : :
Total industry AV QA Qs - Hr¥ . KKK . LA L Lt
U.$.—owned firms' average--: *Hx G L S *AX Lata i I KA )

The trend of profitability remained the same with or without % ¥ * data,
but the operating income margins were ¥ ¥ ¥ and the operating loss margins
much ¥ ¥ ¥ without *¥% data.

In 1983, ¥¥% U.§. -owned firms operated profitably, with operating income
margins ranging from XXX percent % % ¥ to X¥%% parcent ¥ % ¥; and ¥ % %
U.S.—owned Tirms sustained operating X ¥ ¥ ranging from a low of *¥¥ percent
of net sales ¥ % % to a high of ¥X¥ percent % % %, Fujitsu, which accounted
for ¥%¥% percent of total net sales in 1983, reported an X ¥ ¥ of ¥¥¥% parcent.

In 1984, % * ¥ U.§ -owned firms earned operating income. Their operating
income margins ranged from a low of ¥XX paercent ¥ ¥ X to XX percent % % ¥,
In the same year, % % %, Fyjitsu, which % % ¥ its share of total net sales to
*¥X percent in 1984, experienced ¥ ¥ ¥ jin its operating income margin to ¥¥%
percent in 1984,

anry

1/ % % % ‘
2/ % % X% A-29
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In 1985, operating losses were reported by X% firms, ranging from a low
of ¥%¥X percent ¥ ¥ ¥ to a high of ¥X¥ percent ¥ ¥ ¥, Fujitsu, which accounted
for *¥% percent of total net sales, suffered an operating ¥ ¥ % margin of XXX
percent.

During the interim period ended June 30, 1986, % ¥ %,

Operations on specific densities of EPROM's.--Aggregate gross profit-and-
loss data of U.S. producers on their sales of specific densities of EPROM's
are presented in table 15. Such data are shown by firms in appendix tables
C-6 through C-11. %% did not allocate its startup costs during 1983-84 or
capacity underutilization charges during 1985 and interim 1986 to operations
on any particular EPROM densities. Hence, these charges are not included in
the cost of goods sold data shown in the table 15.

Under 32K EPROM's.--Aggregate net sales of under 32K EPROM's ¥ % ¥,

[ ioreh A etr A e

64K _EPROM's.—Aggregate net sales of 64K EPROM's rose by 26 percent
from $122.6 million in 1983 to $154.2 million in 1984 and then fell by 45
percent to $84.7 million in 1985. During the interim periods, such sales
further declined, by 27 percent, from $44.1 million in 1985 to $32.2 million
in 1986. Aggregate gross profits increased in absolute terms from 1983 to
1984, fell sharply in 1985, and turned into large losses in interim 1986.
Gross profit margins followed the same trend, dropping from 36.4 percent in
1983 to 8.1 percent in 1985. U.S. producers reported ¥ % ¥ of % million or
K¥¥X percent of net sales during interim 1986. The number of U.S.-—owned firms
selling 64K EPROM's % % %,

Over 256K EPROM's.-—Commercial sales of EPROM's with densities over
256K started in 1984. Aggregate net sales of over 256K EPROM's ¥ % *,

Overall establishment operations.-—Income-and-loss data for eight U.S.
producers for their establishments within which EPROM's are produced are
presented in table 16. EPROM sales accounted for less than 19 percent of
establishment sales during the periods covered by the investigation.
Establishment sales increased by 56 percent from $2.1 billion in 1983 to $3.3
billion in 1984, and then dropped by 31 percent to $2.3 billion in 1985.
During the interim periods ended June 30, net sales fell by 22 percent from
$1.1 billion in 1985 to $825 million in 1986. = The trends for overall
establishment net sales and operating income and loss are similar to those for
EPROM operations during the period under investigation. The overall
establishment operating income margins rose from 6.8 percent in 1983 to 13.8
percent in 1984, and then fell to a negative 22.8 percent in 1985. During the
interim period ended June 30, 1986, the operating loss margin increased to
24.2 percent compared with 12.6 percent in the corresponding period of 1985.
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Table 15.-Gross profit-and-loss experience of 8 U.5. producers on their
operations relating to the sale of EPROM's, alt least some portion of which
was produced in their U.5. establishments, by specified densities, 1/
accounting years 1983-85 and interim periods ended June 30, 1985, and June
30, 1986

Interim period
ended June 30-—

Item ‘1983 1984  © 1985
' ' ' 1985 1986

Under 32K: 2/ : : : : :
Net sales-w1,000 dollarsg—: AKX KX *HK *HK . *HK

Cost of goods sold:

Foreign product costs : : : : :
1,000 dollars-——: K¥r Latay L XN . Wk

Domestic product costs : : : :
1,000 dollars-—: ikl KHR . i Lalatali il
Total : *AX X KUK, AKX, LalAlAl

Gross profit or (loss) : : : :
1,000 dollars—: *HK AHX AKK L A%

Gross profit or (loss) : : : :
marg Y —————— percent-: HHHK L3 HHK HHH . HHH

Number of firms reporting:: : : : :
U.S.~owned firms-—- : Lk S Lk KK Eaiat *HK
Ja panese--own ed Firmee—— 3y b3\, K WX . AN

32K: : : : : :
Net sales-- ~1,000 dollars-——: ¥R Lt L S Lt Lt

Cost of goods sold: :

Foreign product costs : : : :
1,000 dollars-—: Eal L KHX Lz Lk KKk

Domestic product costs : : : :
1,000 dollars-—: UK AKX, *HK . KKK HHK
Total : AN . WK . HHx . LR fakadad

Gross profit or (loss) : : : :
1,000 dollars-——: X¥N Lt Lakar Lkt Lt

Gross profit or (loss) : : : :
P Tale B E— ~parcent-—: XN W¥X - WKNK - L AN

Number of firms reporting:: : : : :
U.S . ~0WNOA L IM§ e -t NN - HHH - HHH KK . KN
Japanese-—owned firm-—— KA, HHK KK WX K¥K

64K: : : : : :
Net sales—-1,000 dollars-—: 122,578 : 154,184 : 84,679 : 44,102 : 32,169

Cost of goods sold: : : : : :

Foreign product costs : : : : :
1,000 dollars—: 30,561 : 33,288 : 28,225 : 10,743 . 11,698

Domestic product costs : : : :
1,000 dollars-—: 47,397 : 55,411 : 49,596 : 27,473 . 27,154

Total v 77,958 . 88,699 . 77,821 . 38,216 . 38,852
Gross profit or (loss) : : : :
1,000 dollars--: 44,620 : 65,485 . 6,858 5,886 : (6,683)
Gross profit or (loss) : : : :
MR L P v Q€ @ L 3 36.4 42.5 8.1 : 13.4 : (20.8)

Number of firms reporting:: :
U.S.—owned firmm 5 5 : 5 5 6
Japanese-~owned firms-..: 1 1 1 14 1

See footnotes at end of table.
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operations relating to the sale of EPROM's, at least some portion of which
was produced in their U.S. establishments, by densities, 1/ accounting years

1983-85 and interim periods ended June 30, 1985, and June 30, 1986—Continued

Item

1983

1984

1985

Interim period

ended June 30—

1985 1986

128K:
Net sales
Cost of goods sold:
Foreign product costs

1,000 dollars—:

Domestic product costs

Total
Gross profit or (loss)

1,000 dollars—:

Gross profit or (loss)

margin—————percent—:
Number of firms reporting::

U.S.-owned firms

Japanese-owned firm——:

256K :
Net sales
Cost of goods sold:
Foreign product costs

1,000 dollars—:

Domestic product costs

Total
Gross profit or (loss)

1,000 dollars—:

Gross profit or (loss)

margin—————percent—:
Number of firms reporting::

“U.S.-owned firms

Over 256K:
Net sales
Cost of goods sold:

Foreign product costs

1,000 dollars—:

Domestic product. costs

Total
Gross profit or (loss)

1,000 dollars—:

Gross profit or (loss)

margin—————percent—:
Number of firms reporting::

U.S.-owned firms

Japanese~owned firm——:

1,000 dollars—:

i

!

!

i

1,000 dollars—:

1,000 dollars—:

PR ETEEE

PHEIEE

PRHETEE

BN
IR

1,000 dollars—:

Japanese—owned firm——:

1,000 dollars—:

PRHEIEE

LRI

PREEEEL

PRPEE R

PREOEE|RE

1,000 dollars—:

FREEEEE

LN

HIiEE

FEEEEE R

BT F O3 B

1/ % % %,
2/ * % %,
3/ * ® %,

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

U.S. International Trade Commission.
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Table 16.-—Income~and-loss experience of 8 U.S. producers 1/ on the overall

operations of their establishments within which EPROM's were produced,
accounting years 1983-85, and interim periods ended June 30,

June 30, 1986 2/

1985, and

Interim period

ended June 30-—

Item 1983 1984 1985
1985 1986
Net sales- ~-million dollars-——: 2,116 : 3,300 : 2,278 1,056 : 825
Cost of goods sold do 1,333 1,905 1,886 796 668
Gross profit do 783 1,395 : 392 260 : 157
General, selling, and admin- : : :
istrative expenses :
million dollars—: 639 941 912 393 357
Operating income or (loss) : :
million dollars-—: 144 454 (520): (133): 200
Interest expense do 13 14 : 30 : 12 : 16
Other (income) or expense, : : :
net 3/--—million dollars-—: 9 14 : (9): (1): 9
Net income or (loss) before : : :
income taxes-———million :
dollars : 140 454 (559) (146) (207)
Depreciation and amortization : :
expense included above 4/ :
million dollars-—: 142 189 270 112 121
Cash flow from operations 5/ : :
million dollars-——: 282 : 643 (289) (34): (86)
As a share of net sales: :
Cost of goods sold :
percent-—-; 63.0 57.7 82.8 75.4 81.0
Gross profit do 37.0 42.3 17.2 24.6 19.0
General, selling, and
administrative expenses : :
percent--: 30.2 28.5 40.0 : 37.2 43.3
Operating income or (loss) : :
percent-: 6.8 13.8 (22.8): (12.6): (24.2)
Net income or (loss) bhefore : : :
income taxes--—percent-—: 6.6 13.8 (24.5): (13.8): (25.1)
Number of firms reporting : :
operating and net losses-—w; 4 1 8 6 : 6

1/ These firms are % % X,

2/ Interim period data are for % % ¥ firms,

3/ % % *,
/;/)(X‘X"

5/ Cash-flow is doflned as pretax net income or loss plus deprec1at10n and

amortization expense.

Source: Compiled from data submitted in response to questionnaires of the
U.5. International Trade Commission.
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Investment in property, plant, and equipment.—-Seven firms provided data
concerning their investment in productive facilities for their establishment
operations, whereas only three firms, accounting for %¥% percent of shipments
of EPROM's in 1985, supplied such data for EPROM operations. As shown in
table 17, their aggregate investment for establishment operations, valued at
cost, increased. from $1.1 billion in 1983 to $1.7 million in 1985, and further
rose to $1.8 billion in interim 1986 compared with $1.6 billion in the
corresponding period of 1985. The book value of such investments followed a
trend similar to that of their original cost during 1983-85, but showed a
decline in interim 1986. Their aggregate investment for EPROM's, valued at
cost, ¥ % %, During the interim periods, such investments ¥ ¥ ¥, The book
value of such investment was $*¥% as of June 30, 1986,

Research and development.-—All eight reporting firms supplied research
and development expenses related to the production of EPROM's. However, each
of the reporting firms could not provide a breakdown of such expenses by
specific densities of EPROM's. As shown in the table 17, research and
development expenses totalled $81.7 million in pre-~1983. Such expenses then
increased from $28.4 million in 1983 to $58.8 million in 1985; during the
interim periods, such expenses fell by 7 percent from $19.9 million in 1985 to
$18.4 million in 1986.

Capital expenditures.—Capital expenditures for all products of their
establishments, as supplied by all eight reporting firms, and capital
expenditures specifically for EPROM's, as supplied by four firms, are
presented by firm ownership in table 18. The four reporting firms for EPROM's
accounted for ¥¥¥ percent of total shipments of EPROM's in 1985. Total
capital expenditures for establishments increased from $316.0 million in 1983
to $581.0 million in 1984, and then declined to $395.8 million in 1985,
During the interim periods, such expenditures dropped from $201.2 million in
1985 to $88.6 million in 1986. Capital expenditures on EPROM operations
* ¥ %, During the interim periods, such expenditures ¥ ¥ ¥  The majority of
capital expenditures were for machinery, equipment, and fixtures, and were

incurred by U.S-owned firms. Fujitsu's capital expenditures for EPROM's % % %,

Specified costs of production.-—In its questionnaire, the Commission
requested data on costs relating to the production of each density of
EPROM-—-from under 32K to over 256K-—in an effort both to identify and separate
the costs associated with the basic production processes and to examine the
effects of the "learning curve" through at least a portion of an EPROM's life
cycle. Production costs were divided between those associated with wafer
fabrication and sorting and those associated with assembly and final unit
testing. Among the costs identified with each of these two basic production
stages were raw materials, direct labor, indirect labor, depreciation and
amortization, and other factory costs. Firms were asked to report these costs
of production and the corresponding quantities of usable cased EPROM's
produced.,

The Commission received a variety of responses from the five firms that
reported both costs and quantities of EPROM's produced. 1/ The reported unit
costs of wafer fabrication and sorting and of assembly and testing for each
density of EPROM produced by the five firms are presented in tables 19 to 24.
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Table 17.-—EPROM's: Investment in property, plant, and equipment and research
and development expenses, by specified ownership, 1983-85, and interim
periods ended June 30, 1985, and June 30, 1986

Investment in property, plant and ' Research and

Pariod and equxpm?nt Y4 " development
i . Establishment 2/ ) EPROM's 3/ ' expenses
ownership : = : = :
- e related to
: Original Book : Original: Book EPROM's 4/
cost ‘< value : cost value ;: -
Pre-1983: 5/ : : : : :
U.S.—~owned firmg---: - - XX L s *HK
Fujitsu : - - KN, e alakad
Total : : : : : 81,654
1983 : : : : : '
U.S.~owned firms-—-: 1,044,962 : 600,281 : XX KX *HK
Fujitsu : 26,216 : 15,056 : KR, HAX fakalad
Total : 1,071,178 : 615,337 L L3 28,388
1984 : : : : :
U.S.—~owned firmg—-: 1,508,057 : 953,511 : K, L WK
Fujitsu : 30,311 : 17,085 : R N okl
Total : 1,538,368 : 970,596 : N L L 38,735
1985: : : : : :
U.$.-owned firms——-: 1,706,938 : 961,368 : AHx HHAR NN
Fujitsu : 41,700 : 24,800 : N N Lakakad
Total : 1,748,638 : 986,168 : Lz L L 58,770
Interim period ended : : : :
June 30:
1985: : : : : :
U.s.~owned firms—: 1,613,058 : 960,016 : K *H¥ N
FU J 18U : 31,794 . 17,751 : N, RN alatad
T O @ L -1 1,644,852 : 977,767 . X L 19,877
1986: : : : : :
U.S.—owned firms—: 1,734,721 : 911,401 : L L Laza s I
FUj 18y e ? 42,273 . 24,258 Lkl % fakalad
Tota ] 11,776,994 : 935,659 L *HK 18,404
1/ Data are as of the end of the specified periods.
2/ Data are for 7 firms. % ¥ ¥,
3/ Data are for 3 firms. These firms are ¥ ¥ ¥,
4/ Data are for all 8 firms. ¥ ¥ %,
5/ % % %,

Source: Compiled from data submitted in response to questionnaires of the
U.S. International Trade Commission.
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Table 18.-—EPROM's:

and interim periods ended June 30,

A-36

(In thousands of dollars)

Capital expenditures, by specified ownership, 1983-85
1985, and June 30, 1986

All products of the

- [}
establishment 1/ EPROM's 2/
Momorship . Land TECTIEATY Lang MCRTerY:
) and Total @ and C- 4+ Total
:buildjng:ment' and :building'ment‘ and :
: 7. fixtures : T fixtures
1983 : : : : :
U.S.~owned firmg-—: *HK WX AWK L XK K}
Fujitsu : R N HHH HHH A R
Total :116,900 : 199,088 :315,988 KNk L KHX
1984: : : : :
U.S. owned firmgsmmm : HHK HHK HHH . HHK HHK ‘ v‘)(**
Fujitsu KN . o, L NN AN HHK
Total 81,683 499,305 :580,988 WK HH HHek
1985: : : : :
U.S. owned firms-mmm: HAHKN L, r AHAX XN HHH HHH
Fujitsu WIH . WHe ki y WAHH NN AN
Total 68,805 326,982 :395,787 WK W HHx
Interim period ended :
June 30:
1985: : : : :
U.S. owned firms—: *HR > LAL HHH X L
Fujitsu- nxx . HXAR Lakakal AR HnX fakakad
Total~ 39,051 162,141 :201,192 : K AN KK
1986: : : : :
U.S. owned firms-—: *XK Eaiar S *HA AN L L A
Fuj itsummmmmm - Lakalad HAK XAX . LaRARA HAKX . akaiad
28,432 60,196 : 88,628 KK HK HHH

o} - § R —— H

1/ Establishment data are for 8 firms during 1983-85. Interim period data

are for 7 firms, because ¥ ¥ ¥,
2/ EPROM data are for 4 firms,

These firms are ¥ ¥ X,

Source: Compiled from data submitted in response to questionnaires of the
U.S. International Trade Commission.
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Table 19.—Specified costs of production for under 32K EPROM's, by companies,
accounting years 1983-85 and interim periods ended March 31, 1985, and
March 31, 1986

Table 20.-—Specified costs of production for 32K EPROM's, by companies,
accounting years 1983-85 and interim periods ended March 31, 1985, and
March 31, 1986

Table 21.-—Specified costs of production for 64K EPROM's, by companies,
accounting years 198385 and interim periods ended March 31, 1985, and
March 31, 1986

* * * * * »* *

Table 22.--Specified costs of production for 128K EPROM's, by companies,
accounting years 1983-85 and interim periods ended March 31, 1985, and
March 31, 1986

»* * * * * * *

Table 23.--Specified costs of production for 256K EPROM's, by companies,
accounting years 1983-85 and interim periods ended March 31, 1985, and
March 31, 1986 :

* * * * * * *

Table 24.-—8pecified costs of production for over 256K EPROM's, by companies,
accounting years 1983-85 and interim periods ended March 31, 1985, and
March 31, 1986

* * * * * * *

Rasearch and development expenses are not included in these figures as most
firms indicated that these costs were normally not considered in costs of
piroduction.

jonsideration of Alleged Threat of Material Injury

Among the relevant economic factors that may contribute to the threat of
material injury to the domestic industry are the ability of producers in Japan
to increase the level of exports of EPROM's to the United States and the
likelihood they will do so, any substantial increases in inventories of  A-37
imports of Japanese EPROM's in the United States, and any rapid increase in
penetration of the U.$. market by the imports.
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The available data concerning the production and capacity of Japanese
producers of EPROM's are presented in the section of this report entitled "The
Industry in Japan." A discussion on the level of shipments of cased EPROM's
imported from Japan and their market share is presented in the following
section of this report, and the available data concerning U.S. importers'
inventories of EPROM's from Japan are presented in table 25,

From 1982 to 1984 importers' yearend inventories of uncased EPROM's % % %
by ¥¥% percent from 1982 to 1983 and by *¥X percent from 1983 to 1984,
Yearend inventories of uncased EPROM's then ¥ ¥ ¥ from 1984 to 1985 before
* ¥ * phy ¥XX percent as of June 30, 1986, compared with their level at the end
of June 1985. Yearend inventories of imports of cased EPROM's were more than
four times higher in 1985 than they were in 1982. These inventories were 32
percent lower at the end of June 1986 than they were at the end of June 1985,

Consideration of the Causal Relationship Between Imports Sold at
. LTFV and the Alleged Material Injury or Threat Thereof

U.S. imports from Japan

Data on U.S. imports from Japan were compiled from responses to the
Commission's questionnaires. Although there are many small importers from
Japan these responding firms are believed to account for an estimated 85
percent of total imports of this product from Japan in 1985.

Table 26 presents U.S. imports from Japan of cased EPROM's by importer.
As shown, direct imports increased by ¥¥¥ percent from 1983 to 1984, then
declined by *¥¥ percent in 1985. The 1985 level of direct imports from Japan
was ¥ ¥ ¥ than the level of these imports in 1983. Direct imports of cased
EPROM's from Japan declined by ¥¥¥ percent in January-June 1986 compared with
imports in the corresponding period of 1985. Indirect imports (i.e., those
assembled in third countries from wafers fabricated in Japan) % % ¥* py ¥¥x
percent from 1983 to 1984, then % % ¥ by XXX percent in 1985. Indirect
imports ¥ % ¥ py ¥¥X percent in January-June 1986 compared with the level of
such imports in the corresponding period of 1985.

Imports of cased EPROM's from Japan by density are shown in table 27.
Direct imports of under 32K EPROM's % ¥ ¥ throughout the period. Direct
imports of 32K cased EPROM's % ¥ ¥ (by ¥¥X parcent) from 1983 to 1985, then
X ¥ % in January-June 1986 compared with the level of such imports during
January-June 1985. Direct imports of cased 64K EPROM's ¥ ¥ ¥ py X¥¥X percent
from 1983 to 1984, then % % ¥ by ¥¥X percent in 1985, and by ¥¥% percent in
January-June 1985 compared with imports in January-June 1986. Direct imports
of cased 128K EPROM's % % % from 1983 to 1985, then % ¥ ¥ by ¥¥% percent in
January-June 1986 compared with those in January-June 1985. Direct imports of
cased 256K and above EPROM's ¥ ¥ ¥ throughout the period. Indirect imports of
32K, and 64K EPROM's ¥ ¥ % from 1983 to 1984, then % % % in 1985 and in
January-March 1986. Indirect imports of EPROM's with densities above 64K %¥¥
in January-June 1986,

Imports of uncased EPROM's from Japan are shown in table 28. As shown,
such imperts ¥ % % by ¥¥¥ percent from 1983 to 1985, then ¥ ¥ ¥ by ¥¥¥ percent , 3¢
in January-June 1986 compared with imports in the corresponding period of 1985,
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Table 25.-—EPROM's, uncased and cased: U.S$. importers' inventories of EPROM's
produced in Japan, by densities, as of Dec. 31, 1982-85, June 30, 1985, and
June 30, 1986

(In thousands of units)

As of Dec. 31— . As of June 30—
Item - ‘ - - * ;
1982 1983 1984 1985 ' 1985 ' 1986
Uncased: : : : : : :
Under 32K . L33, HXK WHH WK . WK . WX
32K : AN NN N HHH NN WK
64K : N . WK XX . HHX WK HHH
128K : KX¥ EaL L ¥R e LEA HAHA
256K : G K *Hx . K *HK i
Over 256K~ : wHH KRN KRR . AL KR . koA
Tota ] e | KRN HHK *XX XX X XK
Cased:
Indirect— : : : : : :
Under 32K-—m—: Lt L *HA K ek Ll
3 2K e | L L K *H L *ex
(Y | e —— : 3 ¥R MR FHH AR L
12 8K : K Ll L KK K *HK AN
P 1oY ]  CO—— — W . KW - WK . W . EX o B WX
Over 256K - SakakoliE HHK *HX XXX . xnK . fakakal
Subtota - : L *nX Lt Lt L HAA
Direct— : : : o : :
Under 32K-mmmmm : L LU L Ll X L
/4 G — HHH . WK . WK WK . WK . HHK
6 4K oo | LU L L L X, AR L
1 2 8K mrmrmemmrm § XN Lt r L Lra L A
2B 6 e : LU L L L LU LU L
Over 256K-mmwm: *nx *AX kol fakakali AR fakalad
Subtotal-—mwm— AN . kR bakakalil KRR kAl HHH
Tota ] : 938 : 1,769 : 2,975 : 4,491 3,776 2,570

Source: Compiled from data submitted in response to questionnaires of the U.S.
International Trade Commission.
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Table 26.--EPROM's, cased: U.S. imports from Japan, by importers, 198385,
January-June 1985, and January-June 1986

(In thousands of units)

January-June-—

Item | © 1983 1984 1985 :
' : ' 1985 1986

Direct imports: : : : : :
* *x X : HHHK HHX HHK HHHK NN
* % X : WK RHH - SRR W - HHK
Epson : RN FHH NN HHH HHH
Fujitsu : HHH HHH HHHN HHH oW
Hitachi : 3. AN WK HHH - HH
¥ ® K : : HHN - HN - HWH - HHH HHH
* K K : W HHHK X, HHK HHH
Mitsubishi : KHH HAK . HAN . HHH NN
NEC : KA XK WA . Kk W
Nissei Sangyo : 0N L KX HHH HHH
* K K . AKX AWK . HHH WK AN
Oki : L3 s WHH HHH - HHH
* H K : NN W WA I HHH
Panasonic : 3.3 S HWH - KWK HWH
* K X : NN HHH NN HHH HHH
* K * : NN 5T T 1T HHH KK
X K K : WK KHK ¢ WK KHH FHH
Toshiba : WK NN . HHH . e HHHe
Total, direct imports——: *HK R A NN L W

Indirect imports: : s : : - :
* K % . KKK HHK KWK KWK WK
* ¥ K : WHN . LXK L wXN . WXK
Total, indirect imports-——: L KWK AWK, HXK AHH

Total imports: : : : : :
L - : HxX R 5 HHH R 3 x, WK
* ¥ % . KWK KH¥ HHK KWK KWK
Epson : WA AN HRX N HHH
Fujitsu : : KAK *NX AR L HHHe
Hitachi : EAzat S Lt S Gt Lr s A
® K K : 3, KX . AN . K¥KH . XK
* % K : NN HHH HHH N HHH
Mitsubishi : HHHN AN HWH HHH KN
NEC—-- . : HHK . HHK . HHX WHX HHK
Nissei Sangyo : Batat LR AN KN - KoMK
* ¥ K : HHH . LU HXX . AKX KK
Ok1i . H¥N - b8, 0 HHHN - bL3. 3, .
Panasonic : XXX XAN KRN HHH HAK
* K K . HHK KWK HHK e HHK
¥ ¥ * . HHH¥ . HHH NN - HHH HHK
ST . HHH HHH NN HHH HHeHe
Toshiba : AN W KWK HHH peavevs
Total imports : 23,834 . 27,388 19,364 10,329 8P

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

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



A-41

Table 27.—EPROM's, cased: U.S. imports from Japan, by densities, 198385,
January-—-June 1985, and January-June 1986

(In thousands of units)

January-Juneg-—--

Item 1983 1984 D 1985 -
) ! ) 1985 o 1986

Direct imports: : : : : ) :
Under 32K : AW <, L L L XA
32K : .3 L3 L3, v HNX . W
64K : HHK . I HHN HHN . HNH
128K . L3, b3 Eax e b, WX
256K : L Ll *Hx L N
Over 256K : kel R . HAr L kel

Total, direct : : : : :
LMPO L G mrrmemmrmmrmrmmenn — Kk Rk L L L

Indirect imports: : : : : :
Under 32K : L L Lty L K
32K : L *HA *HH L *HH
64K . HHH K WHH . HHH WX
128K : L L L L L WK WA
256K . bz, 0 HHH . 3,3 HHH . I
Over 256K : HHX *KK . *xK . HHH KN

Total, indirect : : : : :
1MPO It s § X, L3, 0 WK AN IHH

Total imports: : : : : :
Under 32K : K WK K AWK WK
32K : b X\ x, % L3, 2 HHN . HHH
64K : 6,676 14,151 : 7,034 : 3,545 2,497
128K : 450 2,768 3,591 : 1,913 : 1,217
256K : X L *HK AN WK
Over 256K : KK, KR . WA . L WK

Total : 23,834 27,388 19,364 : 10,329 : 8,059

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

Note: Because of rounding; figures may not add to the totals shown.
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Table 28.—EPROM's, uncased: U.S. 1mports from Japan, by densities, 1983-85,
Januarmeune 1985, ‘and January—-June 1986

(In thousands of units)

January-June--—

Item ‘1983 © 1984 1985

1985 ' 1986

Under 32K : Liar SR A L L L
32K : XK *XK 6K XK ARK
64K : Latat L XX L XX
128K : : WK *Hx L Lo T HH
256K : L WK L HHH
Over 256K : Kxx . *HX kI *xK fakakal

Total : G Lara Lt L L

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

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

U.S. market shares of shipments

Table 29 presents the market shares of total U.S. consumption accounted
for by shipments of cased EPROM's on the basis of the country of origin of the
uncased EPROM'S used to make the product and the country in which the uncased
EPROM was assembled. As shown, shlpments of EPROM's made from uncased EPROM's
produced and assembled in Japan declined steadily from *¥% percent of U.S.
consumption in 1983 to %¥¥ percent in 1985, then rose to ¥*¥% percent in
January-June 1986 compared with ¥¥¥ percent in January-June 1985.

Shipments of "indirect" imports of EPROM's from Japan (i.e., those with
wafer fabrication in Japan and assembly in a third country) % % % from ¥¥x
percent in 1983 to ¥¥¥ percent in 1984, then ¥ % ¥ to ¥¥¥ percent in 1985 and
to ¥¥% percent in January-June 1986.

Shipments of EPROM's made from U.S.-produced uncased EPROM's which were
assembled in third countries increased their share of the market from ¥¥¥
percent in 1983 to %% pércent in 1984 and *¥% percent in 1985. These
products accounted for ¥¥X percent of apparent U.S. consumption in
January-June 1985 and *¥% percent in January-Juhe 1986,

U.S. market shares based on open-market consumption are presented in
table 30. Open market consumption accounted for ¥¥¥ to ¥¥¥ percent of total
consumption and, accordingly, market shares for open-market consumption follow
the same trends as those for total consumption.

U.S. market shares based on memory equivalents are presented in table 31.
As shown, the market share of EPROM's made from uncased EPROM's produced and
assembled in Japan ¥ ¥ X from *X¥ percent in 1983 to %¥X percent in 1984, then
® ¥ ¥ to XXX parcent in 1985. Market share of these imports % ¥ ¥ from ¥¥% 4 45
percent in January-June 1985 to ¥X¥ percent in the corresponding period of
1986.
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accounted for by shipments of specified EPROM's, by densities, 1983-85,
January-June 1985, and January-June 1986

U.S. market shares of total apparent U.S. consumption
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Table 30.—EPROM's, cased: U.S. market shares of apparent U.S. open-market
consumption accounted for by shipments of specified EPROM's, by quantity, by
densities, 1983-85, January-June 1985, and January-June 1986

(In percent)

.
. .

January-June—

Item : 1983 ° 1984 ' 1985 -
: X : " 1985 1986
Made from U.S.-produced : : :
uncased EPROM's and : : : :
assembled in third : : :
countries: H : : : :
Under 32K — e L 6% L 6%
32K . 06 . L N L2 I
64K . L2 2 L2 B I N . I
128K . W6 . W . W ]
256K ‘ : L Lt L L e
Over 256K : 0 R Rkl B0 b dadad
Average : e L Ll Ll L 00
Made from uncased EPROM's : : : :
produced in Japan : : : : :
and assembled in the : : H : :
United States: : : : : :
Under 32K : Laia 2 lalai L W W
32K . e - e . e . e . W0
64K : W e W W P
128K . 2 B W0 . L3 2 L2 B I
256K ] 06 L2 N L3 W
Over 256K : hakakali fakasali akaiali fakaiali 6
Average : e L Ll e 0
Made from uncased EPROM's : : : : :
produced and assembled : : : : :
in Japan: : : : : :
Under 32K : e e e w6 6
32K . W . B . w0t W
64K ' k2 NN L L W
128K : 5 g L o e
256K : ] R W o0 W
Over 256K : e . fakalad akalaliF 6 fakalad
Average : e o6 Lz WK 6%
Made from uncased EPROM's pro—: : : : :
duced in Japan and assem— : : : : :
bled in third countries: : : : : :
Under 32K : L Lz L HHx e
32K . e e L L 0
64K ; e e e w6 W96
128K . W . L 2 B L3 2 AN . I
256K . L3 N L2 WK . I
Over 256K : e . fakaiad akakulli bakalali fakala]
Average : L W Ll i W6 W
Made from uncased EPROM's pro-: : : : :
duced and assembled in : : : :
third countries: : : : : :
Under 32K L A L L I L e
32K W0 . L3 W . I . ¢
64K : wae w0 WO W% W
128K : W . I I L2 I
256K : e R R R e
Over 256K : e o halulin bakalad hadala] A-44
Average . I H I N . N N
1/ % % %,

Source: Compiled from data submitted in response to questionnaires of the U.S.
International Trade Commission.
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Table 31.—-FEPROM's, cased: U.S. market shares of apparent U.S. consumption
accounted for by shipments of specified EPROM's, on the basis of memory
equivalents, 1983-85, January-June 1985, and January-June 1986

(In percent)

Item © 1983

1984

1985

January-June—-

1985

1986

Made from U.S.-produced
uncased EPROM's and
assembled in third

countries : AN

Made from uncased EPROM's:
produced in Japan and
assembled in the United:

States : ¥

Made from uncased EPROM's:
produced and assembled

in Japan : L

Made from uncased EPROM's:
produced in Japan and
assembled in third

countries : L

Made from uncased EPROM's:
produced and assembled

in third countries—— L

N

HHX

NN .

WX .

HHK

H¥eH

RN

1/ % % %,

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

U.S. International Trade Commission.

A-45



A-46

Shipments of "indirect" imports based on memory equivalents % ¥ % their
share of the market from *¥¥ percent ‘in 1983 to ¥¥X percent in 1984, then
declined to %% percent inh 1985. Shipments of indirect imports % ¥ ¥ further
to ¥¥X percent of consumption based on memory equivalents in January-June
1986, compared with ¥¥¥ percent in January-June 1985.

Shipments of EPROM's made from U.S.-produced uncased EPROM's which were
assembled in third countries, based on memory equivalents, % % ¥ from ¥¥¥
percent in 1983 to *¥X percent in 1985. These shipments' share of the market
* % ¥ to ¥ percent in January-June 1986 compared with *¥¥ percent in
January-June 1985,

Shipments of EPROM's made from uncased EPROM's produced in Japan and
assembled in the United States, based on memory equivalents, % ¥ ¥ from ¥¥*
percent in 1983 to *¥¥ percent in 1984, then ¥ % ¥ to ¥X¥ percent in 1985. 1In
January-June 1986 these shipments % % ¥ to X¥% percent compared with *¥*
percent in the corresponding period of 1985.

U.S. market shares on the basis of value are are presented in table 32.
The market share of EPROM's made from uncased EPROM's produced and assembled
in Japan dropped from ¥¥% percent in 1983 to ¥k percpnt in 1985. Market
share of these imports declined from ¥¥% percent in January—June 1985 to ¥¥*
percent in the corresponding period of 1986. :

"éhipmenté of "indirect" imports on the basis of value ¥ % ¥ their share
of the market from *¥¥ percent in 1983 to *¥¥ percent in 1985, Shipments of
indirect imports * % % further to ¥¥¥ percent of consumption on the basis of
value in January-June 1986, compared’ with %%% percent in January-June 1985.

Shipments of EPROM's made from U.S.-produced uncased EPROM's which were
assembled in third countries, on the basis of value, % ¥ ¥ from ¥¥% percent in
1983 to ¥¥¥ percent in 1985. These shipments' share of the market * * ¥ at
wX¥ parcent in January-June 1986 compared with *¥% percent in January-—-June
1985,

Shipments of EPROM's made from uncased EPROM's produced in Japan and
assembled in the United States, based on value, ¥ % % from ¥X¥ percent in 1983
to ¥¥¥ percent in 1984, then ¥ ¥ X to ¥¥X percent in 1985. In January-June
1986 these shipments % ¥ % to ¥¥¥ percent compared with ¥¥¥ percent in the
corresponding period of 1985,
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Table 32.,—EPROM's, cased: U.S. market shares of apparent U.5. consumption
accounted for by shipments of specified EPROM's, on the basis of value, 1/
198385, January--June 1985, and January-June 1986

(In percent)

January-June-——

Ttem j 1983 1984 ' 1985 .
' o ' 1985 ° 1986
Made from U.S.--produced ‘
uncased EPROM's and
assembled in third : : : :
countries : WK WK L L Ly

Made from uncased EPROM's: : : : :
produced in Japan and : : : !
assembled in the United: : . : :

States : L L L L L WK

Made from uncased EPROM's: : :
produced and assembled : : s : :

in Japan : ¥ NN . WNN . W . NN

Made from uncased EPROM's:
produced in Japan and
assembled in third

countries . AN . W% - NN . WHH - W

Made from uncased EPROM's:
produced and assembled : : : :
in third countriesg-—w—: KHK L L L A

1/ The value of imports used in these calculations is f.o.b. U.S.
importers' point of shipment.

Source: Compiled from data submitted in response to questionnaires of the
U.5. International Trade Commission.

A-47



A-48

Prices.

As noted in the "Channels of Distribution" section of this report,
EPROM's are sold through three general channels of distribution: (1) to OEM's
and board stuffers on a contract basis, (2) to distributors, and (3) to
spot-market purchasers (which may include OEM's, board stuffers, and
distributors). These three channels reflect different pricing policies and
different sized purchases and purchasers. 1/ In order to compare domestic and
import price trends and measure margins of underselling (or overselling) by
imports from Japan, the Commission asked U.$. purchasers in each of these
categories to supply monthly price data 2/ for their purchases of 250 ns
EPROM's during September 1984-April 1986. Separate price data were requested
for three EPROM densities (64K, 128K, and 256K) from four categories of OEM's
(those that produce (1) office automation equipment, (2) telecommunications
equipment, (3) industrial automation equipment, and (4) consumer-market end
products (including personal computers)); two categories of distributors
(authorized and independent); and spot market purchasers. 3/

The following discussion addresses prices paid by each of these
categories of purchasers separately (except spot-market purchasers, for which
inadequate data were received for analysis). However, some of the categories
had many fewer responses than others, and the reader should keep this in mind
in assessing the significance of price trends or underselling/overselling for
a particular category. For the entire period covered (September 1984-April
1986), the shares of total purchases, by density, reported by each category
were as follows (in percent): 4/

1/ For example, long—term contracts generally are subject to price
renegotiations at the purchaser's option. Distributor prices are adjusted on
a "meet-competition" basis to enable sales of in-stock product at competitive
prices without a distributor selling below cost and absorbing a loss.

2/ The Commission asked firms to report, by brand name, transaction prices
that represented their lowest net delivered purchase price in each of the
specified periods. '

3/ The Commission also asked U.S. producers and importers for their selling
prices to these categories of customers. Those data, along with margins of
under/overselling are presented in appendix tables D-1 through D-8.

4/ The total volume reported during this period for purchases of domestic
EPROM's was 8.9 million units; the volume reported for purchases of Japanese
products was 3.9 million units. Fifty-three percent of the total reported
quantity was purchased by OEM's. By EPROM density, reported purchases of
Japanese EPROM's constituted 32 percent of the 64K total, 40 percent of the
128K total, and 17 percent of the 256K total. '
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Share of Share of
reported reported
purchases of purchases of

domestic imports from

et rmrersersssestssarictoser i Jorielrbl icfiasd Fe/Se AR SO

o esseessesrrssnceresivsssssssestesiee

250 ns 64K EPROMS:

Office automation OEM' g- 22.7 8.4
Telecommunication OEM' s 16.3 12.4
Industrial automation OEM s~ 0.8 -
Consumer products OEM' g 14.0 8.3
Subcontractors 1.5 -
Authorized distributors - 38.7 41.4
Independent distributors- _..6.0 . 29.5
Total, 250 ns 64K EPROM's- 100.0 100.0
250 ns 128K EPROM's:
Office automation OEM's- 36.8 15.9
Telecommunication OEM's- 12.6 9.1
Industrial automation OEM' s 1.2 1.8
Consumer products OEM' s ~ 13.1 4.4
Subcontractors 1.8 -
Authorized distributorrs ——mmm— 33.8 36.2
Independent distributorsg—mmm. 0.5 _32.6
Total, 250 .ns 128K EPROM' g - 100.0 100.0
250 ns 256K EPROM's:
Office automation OEM'sg-— 39.2 24.1
Telecommunication OEM's-- 8.9 7.7
Industrial automation OEM's- 1.3 0.5
Consumer products OEM' g 21.3 7.2
Subcontractors 7.2 -
Authorized distributors-— - 19.1 43.9
Independent distributors— . .30 16.6
Total, 250 ns 256K EPROM' g~ - 100.0 100.0

As mentioned, the Commission asked U.S. purchasers for prices of 64K,
128K, and 256K NMOS EPROM's (250ns). Thirty-six firms 1/ responded with
usable data on their purchases of EPROM's, providing a data base of 3,566
purchases that span the subject time period.

Prices of 64K EPROM's purchased by office automation OEM's.—The price
trend in factory direct purchases of domestic EPROM's by this class of OEM was
slowly down in late 1984 from a base price of $6.72 in September to a low of
$6.33 in December. The price level then recovered in January 1985 to a level
4 percent above the base—period price (table 33, figure 1). A sharp downtrend
began in February and by December prices had reached a low of $2.64, 61
percent below the base—-period level. The downtrend continued in 1986 to a
period low of $2.31.

1/ Seventy firms were selected from customer lists provided by producers and

importers to receive purchaser questionnaires. The coverage included mostA09
the large firms known as "national accounts,” as well as many smaller firms.
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Weighted-sverage purchase prices for purchases of domestic products

and of tmports from Japan, and indexes of those prices, )/ by classes of OEN's and by months, September 1984-April 1986
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Figure 1.——64K EPRON's purchased by Office Automation ORd's:
Veighted-average purchase prices for domestic products and
for dmports from Japan, by months, September 1984~

April 1986
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Source: 1led from dats submitted in response to questionnaires of the
U.S. Internstional Trade Commission.
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The price level of Japanese 64K EPROM's, initially 30 percent below that
of the domestic product, began a slight uptrend in 1984 that continued in
January 1985 to a period high of $7.18, a level 52 percent above the September
1984 level of $4.71. Then, an irregular price decline began that steepened in
June and continued to a period low of $1.53 in September, a price drop of
68 percent from the year before. Prices firmed at an average of $2.24 in
October-November 1985, then slid to $1.59 in February 1986 but recovered to
end the subject period at $1.94 in April.

Prices of 64K EPROM's purchased by telecommunication OEM's.--Purchases of
domestic EPROM's by this class of OEM showed a faltering uptrend in prices
during October 1984-January 1985, then a steep and rather steady downtrend
beginning in February 198% and continuing in 1986 (table 33, figure 2).

Prices fell by 25 percent from a base period level of $5.91 to $4.45 per unit
in February 1985, then fell to a period low of $2.06 in March 1986 for a
decline of 65 percent from the base-period price level.

Imported Japanese EPROM's, which were initially priced below the domestic
EPROM's, showed a rather level price trend in 1984 and early 1985, then a
steep decline from a period high of $5.44 in April to $1.53 per unit in
January 1986, a price level 68 percent below the September 1984 base-period
price of $4.71.

Prices of 64K EPROM's purchased by industrial automation OEM's.—Factory
direct purchase prices of domestic EPROM's sold to this class of OEM reflect a
similar but more irregular downtrend in 1985 to a level of $2.64 in October,
55 percent below the September 1984 hase period price of $5.84 (table 33,
figure 3). Prices strengthened a bit in November of 1985 to near the $3.00
level, then slid slowly to a low of $2.81 in April 1986, 60 percent lower than
the base-period price.

Purchase prices for Japanese 64K EPROM's sold to this class of OEM were
steady during September-December 1984 at an average of $4.67 per unit, then
showed a sharp upturn to $7.18 in January 1985. Prices remained steady at
that level through March, then dropped 13 index points to $6.55 in April-May
and plunged to $2.31 in April and finally to a 1985 low of $2.28 in October,
52 percent below the base-period price. In 1986, the downtrend continued to a
period low of $1.77.

Prices of 64K EPROM's purchased by consumer products OEM's.—The price
trend in purchases of domestic EPROM's by this class of OEM showed a rather
steady pattern in September-December 1984 at roughly the $5.80 level (table
33, figure 4). 1In 1985, prices began an erratic decline to a low of $2.59.
The downturn continued during the balance of the subject period to a low of
$2.31 in April 1986, a level 61 percent below the base-period price of $5.87.

Price data for Japanese EPROM's purchased by this class of OEM show an
irregular uptrend in 1984 from a base-period price of $4.29 to a December
price of $4.59. In January 1985 the average price jumped to $7.18; it then
declined to $3.67 in February and March, recovered to a level of more than
$6.50 in April and May, then plunged to $2.31 in June, a drop of 99 index
points. The decline continued to a period low of $1.46 in October, 66 percent
baelow the base-period price level. . During the balance of the subject period,
prices firmed a bit in December and January, then fell to end the period at a
February-April 1986 level of $1.77 per unit.
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' Figure 2.--64K EPROM's purchased by Telecommunication OEM's:
Weighted-average purchase prices for domestic products and
for dmports from Japan, by months, September 1984-

April 1986
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Source: Compiled from data submitted in tnponu to Questionnaires of the
U.S. International Trade Commission.
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Figure 3.--64K EPROM's purchased by Industrial Automation OEM's:
Hdghtod-aveu;e purchase prices for domestic products and

for hpotu frcn Jcpan. by sonths, Septubet ma-»ru 1986
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FPigure &.--64K EPROM's purchased by Consumer Product OPM's:
Weighted-average purchase prices for domestic products and

for imports from Jspan, by wmonths, September 1984-

April 1986
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Source: Compiled from data subnitted in response to questionnaires of the
U.5. International Trade Commission.
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Prices of 128K EPROM's purchased by office automation OEM's.--The general
price trend in factory direct purchases by this class of OEM was sharply
downward (56 percent) in September 1984-July 1985 to a price level of $6.39
from the bhase price level of $14.52 (table 34, figure 5). Prices reflected an
erratic trend in August-November, then fell sharply in December 1985 and again
in January 1986 to a period low of $3.07, 79 percent below the base-period
price. Prices strengthened by roughly 10 percent in February and held at an
average level of $3.42 during March and April.

In September 1984, Japanese EPROM prices were about 25 percent below
domestic prices. The price fell 31 percent in October from $10.69 to $7.33
and held at about that level through December. The trend turned upward during
January-March 1985 to a level ($9.77) only 9 percent below the base—period
price. A sharp downtrend began in April that bottomed out at $2.68 in August,
75 percent below the September 1984 price. Prices turned upward in September-
November but plummeted in December and fell to a period low of $1.44 in March
1986.

Prices of 128K EPROM's purchased by telecommunication OEM's.—Price data
for factory direct sales to this class of OEM showed a sharp downward trend in
1984 to a low of $10.50 in January 1985, 25 percent below the base-period
price of $13.96 (table 34, figure 6). The price remained at about that level
during February-April, then decreased steadily to a period low of $3.27 in
January 1986, 77 percent below the base-period price level.

Japanese prices showed the same trend, falling by 85 percent from a
June~September level of $11.39 to $1.69 in December 1985. Again, prices
strengthened about 25 percent in January-February 1986, but fell in
March-April to an average price that almost equaled the period low.

Prices of 128K EPROM's purchased by industrial automation OEM's.-—The
general price trend of domestic purchases of EPROM's by this class of OEM
showed the usual steep downward trend beginning in January 1985 (table 34,
figure 7). Prices fell by 57 percent from a September 1984 level of $13.62 to
$5.93 in September 1985, then firmed somewhat to end the year at $6.93. 1In
January 1986, the price fell sharply and hit a period low of $2.78 in
February, 80 percent below the base-period price.

Japanese prices reflect a price uptrend that spanned November 1984-
February 1985. Prices climbed 46 percent from an October level of $8.88 to a
period high of $13.00. Data from March through June is not available, but an .
entry for May shows that the price had fallen to $8.71. By July, the price
had plunged to $3.00, and it continued to decline’ to a period low of $1 67 in
March 1986, 82 percent below the beg:nnlng period prlce level ’ '

Prices of 128K EPROM's purchased by consumer products OEM's . —Factory
direct purchases by this class of OEM reflected a bit different price trend.
Prices held at about $13.00 during 1984, then declined somewhat less sharply&
early in 1985 but slid te a level of $7.65 in Juyly 1985, a price level 37
percent below the base-period price (table 34, figure 8). In September,
another dip in price occurred (17 index points), and prices continued to fall
in subsequent months to a period low of $3.22 in March 1986, a level 72
percent below the base-period price. A-56
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Weighted-average purchase price: for purchases of damestic products and

of imports fram Japan, and iadexes of those prices, )/ by classes of OEN's and by msaths, September 1984-2pril 1986
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Sourte: Compiled frem data submitted ie response to questionnaires of the U.S. Intornatisns) Trade Cammissien.
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Figure 5.=-128K EPROM's purchased by Office Automation OEM's:
Veighted-average purchase prices for domestic products and
for imports from Japan, by months, September 1984-

Source: Compiled from data submitted in response to Questionnaires of the

"U.S. Internationsl Trade Commission.
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Figure 6.=-128K EPROM's purchased by Telecommunication OEM's:
Weighted-average purchase prices for domestic products and
for imports from Japan, by months, September 1984~
April 1986
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Source: Compiled from data submitted in response to questionnaires of the
U.S. International Trade Commission.
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" Figure 7.-4281(, EPRO&'. pufchued byvlndustrial Automation OBM's:
Weighted-average purchase prices for domestic products and
for imports from Japan, by months, September 1984-

April 1986
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Figure 8.--128K EPROM's purchased by Consumer Products OEM's:
Weighted-average purchase prices for domestic products and
for imports from Japan, by months, September 1984~

April 1986
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Scant data for 1984 show that purchase prices paid by this class of OEM
for Japanese EPROM's were roughly 40 percent below domestic prices. In March
1985 the price plummeted almost 50 percent to $3.32; it hit a 1985 low of
$3.00 in June. The price firmed to $3.70 in August, then fell to .$3.28 in
November, but gained 5 percent to end the year at $3.44. January 1986 saw the
price fall 23 index points to $1.95, and in March the price fell to a period
low of $1.67, 75 percent below the base-period price.

Prices of 256K EPROM's purchased by office automation OEM's.—Factory
direct purchase prices paid by this class of OEM reflected a price decline of
26 percent through November 1984 to $37.91, followed by a steep drop (26
percent) in December (table 35, figure 9). Prices continued to spiral down in
1985 to & low in December of $6.50. In January 1986, the price again fell,
but it strengthened from $4.61 to an average of $5.15 in February-March before
falling 20 percent to a period low of $4.14 in April, a level equal to only 8
perrcent of the base-period price of $51.36.

Data on purchase prices paid for Japanese EPROM's begin in January 1985
($14.67) and showed a downtrend to $6.00 by July. Prices declined from $8.00
in October to a period low of $2.70 in March 1986, 82 percent below the
base-period price.

Prices of 256K EPROM's purchased by telecommunication OEM's.-Domestic
prices paid-by this class of OEM showed a precipitous decline from a
base-period high of $47.19 to a period low of $4.15 in April 1985, a price 91
percent below the September 1984 price level (table 35, figure 10). Purchase
prices paid for Japanese EPROM's showed an irregular downtrend from a
base~-period price of $4.50 in June 1985 to a period low of $2.90 in March
1986, followed by an upturn of 10 index points to $3.31 per unit in April.
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