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UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C.

Investigation No. 731-TA-48 (Final)

CERTAIN AMPLIFIER ASSEMBLIES AND PARTS THEREOF FROM JAPAN

Determination

On the basis of the record i/ developed in the subject investigation, the
Commission determines, 2/ pursuant to section 735(b) of the Tariff Act of 1930
(19 U.Ss.C. § 1673d(b)), that an industry in the United States is materially
injured by reason of imports from Japan of certain amplifier assemblies and
parts thereof, é/ provided for in item 685.29 of the Tariff Schedules of the
United States, which are being, or aré likely to be, sold in the United States

at less than fair value (LTFV).

Background

The Commission instituted this investigation effective December 30, 1981,
following a preliminary determination by the Department of Commerce that
certain amplifier assemblies and parts thereof from Japan are being sold, or
are likely to be sold, in the United States at LTFV. 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,

D.C., and by publishing the notice in the Federal Register on January 20, 1982

(47 F.R. 2946). The hearing was held in Washington, D.C., on May 20, 1982,

and all persons who requested the opportunity were permitted to appear in

person or by counsel.

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

2/ Commissioner Stern dissenting.

§7 For purposes of this investigation, these articles are radio—frequengy
power amplifier assemblies and components thereof, specifically designed for
uplink transmission in the C, X, and Ku bands from fixed earth stations to
communication satellites and having a power output of 1 kilowatt or more.
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VIEWS OF CHAIRMAN ALFRED E. ECKES, AND COMMISSIONERS MICHAEL J. CALHOUN,
EUGENE J. FRANK, AND VERONICA A. HAGGART

Introduction

We have determined that an industry in the United States is materially
injured by reason of imports of certain amplifier assemblies and parts thereof
from Japan, which are being sold at less than fair value. In our
consideration of the conditions of trade, competition, and development
regarding the domestic industry, we have focused particularly on those factors
which determine the economic viability of a telecommunications-related
industry. In such an industry, the ability to generate capital for continued
research and development and the opportunity to gain developmental experience
as the outgrowth of sales determine the producer's ability to compete in the
marketplace. It is critically important that producers remain in the
forefront regarding technological advances within the field. Our assessment
of the impact of the less-than-fair-value (LTFV) imports on the domestic
industry is that it has been materially injured because of the loss of
contracts to such imports on the basis of significantly lower prices. The
loss of these sales to LTFV imports has denied the domestic industry needed

capital for research and development and foreclosed the opportunity to gain

practical and developmental experience which accompanies such sales.

The domestic industry

Section 771(4)(A) of the Tariff Act of 1930 defines the term "industry”
as the "domestic producers as a whole of a like product or those producers

whose collective output of the like product constitutes a ma jor proportion of
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the total domestic production of that product.” 1/ "Like product” is defined
as a product that is like, or in the absence of like, most similar in
characteristics and uses with, the articles under investigation. 2/

The articles subject to this investigation are radio-frequency power
amplifiers with a power rating of l-kilowatt (kW) or more specially designed
for transmission in the C, X, and Ku bands 3/ from fixed earth stations to
communications satellites. The articles imported from Japan were made
according to specifications in Communications Satellite Corporation (COMSAT)
contracts ESOC 1263 and ESOC 1264. ESOC 1263 is a contract for nine klystron
3 kW amplifiers designed for use in the C band. ESOC 1264 is a contract for
20 traveling-wave-tube (TWT) 4/ 3-kw amplifiers designed for use in the C
band. 5/ Both of these contracts were for amplifiers for sending signals to
communications satellites and both were won by Nippon Electric Co. of America

(NECAM), a subsidiary of Nippon Electric Co. of Japan (NEC).

1/ 19 U.S.C. 1677(4)(A).

2/ 19 U.S.C. 1677(10).

g/ Operating frequencies for radio transmitters are assigned by the Federal
Communications Commission. Commercial satellite communications systems are
assigned the C band (5.9-6.4 gigahertz (GHz)) and Ku band (12-14 GHz)
frequencies, and military systems are assigned the X band (7.9-8.4 GHz).

4/ Both klystron and traveling-wave tubes provide the power amplification
needed to transmit the signals to a satellite. The klystron and TWT
amplifiers are somewhat different in terms of the manner in which they
perform. The TWT amplifier is capable of sending signals over a much wider
bandwidth than a klystron amplifier. As a result, the TWT amplifier does not
need to be retuned and one amplifier can be used to send signals to several
transponders on a satellite. Nevertheless, klystron and TWT amplifiers are
essentially performing the same function, in that they amplify the signals for
uplink transmission to a communications satellite. We therefore believe that
klystron and TWT amplifiers are like in terms of the statute.

5/ The COMSAT contracts call for amplifiers designed to broadcast in the C
band, which is the principal band in the United States for civilian satellite
broadcasting. Amplifiers that broadcast to satellites on the X or Ku bands
are essentially the same as C-band amplifiers except that radio-frequency
components and the tubes are designed to broadcast on the appropriate
wavelengths. Because this is only a minor variation, we are of the view that
the C, X, and Ku band amplifiers are like in terms of the statute.
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We find that the "like product” in this investigation includes klystron
and TWT amplifiers of over 1 kW for use in the C, X, and Ku band specially
designed for transmission from fixed earth stations to communications
satellites. Amplifiers that have power ratings above 1 kW can be used to send
all types of signals to communications satellites, including video
signals. 6/ On this basis, we have concluded that only amplifiers above 1 kW
should be considered like the 3-kW amplifiers involved in the two COMSAT
contracts. 7/

Thus, for the purpose of assessing material injury, the relevant domestic
industry consists of all firms that have produced the subject amplifiers
within the period of investigation. The domestic producers of the like
product are those portions of Aydin Corp., Varian Associates, Inc., MCL, Inc.,
LogiMetrics, Inc., and Comtech Telecommunications devoted to the production of
the subject HPAs. 8/

Counsel for respondent NEC argued that the domestic industry should be
broadened to include producers of amplifiers for use in a tropospheric scatter
(troposcatter) system. Troposcatter systems utilize radio signals bounced off
the troposphere, rather than being sent to a satellite and beamed back to
earth. Transmission ranges extending from 400 to 600 miles are usual for the

troposcatter systems whereas amplifiers for satellite transmission have a

6/ Report, p. A-3.

ZL It is our view that an amplifier with a linearizer, which is included in
ESOC 1264, but not in ESOC 1263, is not significantly different in
characteristics or uses from an amplifier without a linearizer. The purpose

of a linearizer is to adjust for distortions in a signal as it passes through
the amplifier. ESOC 1264 is the first COMSAT contract that has called for the
use of this device. Although the linearizer may have a beneficial effect, the
essential characteristics of the amplifier remain the same.

8/ Report, pp. A-7-9.
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range of up to 38,000 miles. The troposcatter amplifiers generally use a
different frequency and a narrower bandwidth than satellite amplifiers. 2/ A
consultant for NEC testified that, if the definition of the industry is based
upon use in the market, troposcatters would probably not be included in the
domestic industry. 12/ He also indicated that troposcatter and satellite
amplifiers are not interchangeable, and thus one could not plug a 10 kW
troposcatter amplifier into a satellite system and have it work. 11/ 1In
addition, there is uncontroverted testimony that a troposcatter amplifier
could not have been substituted for the amplifiers purchased by COMSAT. 12/
Based on the record, we therefore find that troposcatter amplifiers are not

like amplifiers for use with earth satellites.

Material Injury

Section 771(7) of the Tariff Act of 1930 directs the Commission to
consider in making its determination, among other factors, (1) the volume of
imports of the merchandise under investigation, (2) their impact on price, and
(3) the consequent impact of the imports on the domestic industry. 13/ 1In
assessing the impact on the domestic industry, we are further directed by
section 771(4)(C)(iii) to evaluate all relevant economic factors which have a
bearing on the state of the industry, including, but not limited to:

production, sales, market share, profits, productivity, return on investments,

9/ 1d., p. A-3.

10/ Hearing Transcript (Transcript), p. 122.
1/ 1d., p. 123.

2/ EO, Pe 41.

13/ 19 U.S.C. 1677(7).

|

-
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capacity utilization, cash flow, inventories, employment, wages, growth,
ability to raise capital, and investment.
According to the Senate Finance Committee Report on the Trade Agreements

Act of 1979:

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 [Commission] to
decide. It is expected that in its investigation the Commission
will continue to focus on the conditions of trade, competition, and
development regarding the industry concerned. lﬁ/

The consideration of the conditions of trade, competition, and
development of the domestic industry in this investigation focuses our
assessment on an industry that is highly competitive in terms of technological
developments. Producers in this industry must maintain the ability to keep
abreast of and contribute to technological advances. In order to do so, it is
important that domestic producers be able to internally fund research and
development and work closely with end users such as COMSAT.

In this investigation, we have found the pricing information, the
profitability information, and the research and development figures to be
particularly revealing as to the competitive condition of this industry. The
loss of two contracts to LTFV imports has caused material injury to the
domestic industry by its adverse effect on profitability, and ability to raise
capital and to internally fund research and development. Further, the loss of

the TWT contract (ESOC 1264) has had a particularly deleterious effect on the

domestic industry's competitive position. The loss of the contract for these

14/ S. Rept. 96-249 (96th Cong., 1st Sess.) at 88.
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amplifiers, which represent the latest in technology for such amplifiers means

that the domestic industry has been precluded from obtaining vital practical

and developmental experience.

The high-power amplifier (HPA) industry and market

As we mentioned above in our discussion of the products subject to this
investigation, the domestic industry produces both klystron HPAs and TWT
HPAs. HPAs are typically custom-made to specifications provided by the
purchaser. Klystron HPAs, which have constituted the largest segment of the
HPA market for many years, increasingly are being replaced by TWT amplifiers
in higher-powered satellite systems. The TWT amplifier has the advantage of
being "frequency-agile,” i.e., it can address any of the satellite's
transponders without having to be retuned. The TWT amplifier called for in
ESOC 1264 represents an advancement in TWT technology use.

The HPA market has been characterized by very high growth rates, and that
growth rate is expected to continue. In a study done for NEC by Arthur D.
Little, Inc., the annual growth rate of satellite transponders to which
satellite amplifiers broadcast will be 22 percent for C-band and 73 percent
for Ku-band over the period 1982-85. The Arthur D. Little study states that
these impressive growth rates do not seem unreasonable in the context of the
86 percent growth of satellite earth stations in 1981 alone. 15/ As satellite
technology has become more developed in the United States and worldwide, the

worldwide production and use of HPAs have soared. Producers must be able to

15/ Study of Supply Record and Markets (1979-1985) for Satellite Earth
Station High Power Amplifiers, p. 19.
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meet the demands of this dynamic market which requires the latest and most
efficient technology. Therefore, it is imperative that domestic producers
have the ability to fund research and development.

In the United States, the purchaser.employing the latest technology in
TWT HPAs is COMSAT, the acknowledged worldwide leader in the common carrier
field. The particular technical features that distinguish the subject TWT
HPAs as the forefront of technology are the high level of power involved, the
wide bandwidth (500 MHz at C band), and the clarity of the final transmission.
Thus, the awarding of a contract for TWT amplifiers by COMSAT has the effect
of affording NEC, the winner of the bid, the opportunity to gain developmental
and practical experience in the use of this technology and design improvements
in the product for the future. At the same time, the loss of this opportunity
places the domestic industry at a distinct competitive disadvantage with
respect to growth opportunities that may arise out of utilization of these TWT
amplifiers. When similar contracts are let in the future, NEC will hold a

competitive advantage since that company will have the best and most recent

experience with the technology.

Volume of imports

In 1981, the year in which the deliveries for ESOC 1263 and ESOC 1264
were made, market penetration (by quantity) of imports from Japan of klystron
and TWT HPAs under investigation was a significant share of apparent
consumption for klystron HPAs and almost all of apparent consumption for TWT

HPAs. 16/ ESOC 1264 constituted 100 percent of apparent consumption of

lﬁ/ Report, pp. A-22 and A-23. Specific data on market penetration are
confidential.
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commercial TWT HPAs subject to this investigation in 1981. Because the
commercial market has only one buyer, COMSAT, and the military market is
effectively closed to foreign bidders, the capturing of the newest HPA market,

namely the higher-power TWTs, is particularly significant, as we discuss below.

Impact on Pricing

It is difficult to compare HPAs on a one-to-one basis since there are no
"off-the-shelf” units. HPAs are purchased for diverse needs requiring special
features, which often result in variations in cost. Reliable price
comparisons do exist for those HPAs meeting the specifications set forth in
ESOC 1263 and ESOC 1264.

COMSAT's procurement activities are governed by the Communications
Satellite Procurement regulations (47 C.F.R. 25.151 et seq.). Those
regulations state that COMSAT will evaluate a supplier's proposal for
technical sufficiency as a first step, and then consider other factors in a
second step. In following those regulations with regard to the contracts at
issue here, COMSAT rated two domestic bids in response to both ESOC 1263 and
ESOC 1264 as technically responsive. After evaluating the technical aspects
of the bids submitted, COMSAT considered other factors, among which price was
an important consideration. 11/ The final bids of NEC on both ESOC 1263 and
ESOC 1264 were significantly below the bids of the domestic producers. 18/

No domestic contracts for commercial TWT HPAs have been let since 1980,

and thus there is no information on price suppression with regard to that

ll/ Letter of General Counsel of COMSAT to the Commission of August 27; 1981.
18/ Report, p. A-27. The exact amount of the domestic bids is confidential.

10
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segment of the industry. An adverse impact on prices has been felt in the
klystron segment of the industry, however. The unit value of domestic bids
showed a general downward trend from the amounts bid prior to the awarding of
the COMSAT contracts. 19/ This price suppression has been evident in the
klystron segment of the industry as domestic companies have been forced to

lower their prices as a result of the loss of the TWT segment of the market to

NEC. 20/

The effect on the domestic industry

Domestic shipments of the klystron HPAs subject to this investigation
showed an upward trend from 1978 to 1981. The domestic shipments of TWT HPAs
have fallen dramatically since 1979, the last year before the award of the
COMSAT contracts. 21/ The fact that employment has not increased at a time
when the market for HPAs was expanding shows one aspect of the injury that the
domestic industry has suffered. This industry depends upon highly educated
and skilled scientists, engineers, and technicians for its labor. It is
critically important that the industry maintain this labor force in order to
remain in the forefront of technological advances within the field. There is
information on the record fhat indicates the domestic industry's ability to

retain the vital skilled labor force has been jeopardized by the loss of the

two COMSAT contracts. 22/

19/ Id., p. A-26.
20/ Transcript, p. 21.
21/ Report, p. A-11. We note that shipments in this industry are responsive
to the availability and timing of contracts.

22/ Post-hearing submissions for lst quarter data of 1982. See also,
Transcript, pp. 43-44.

11
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Net sales of the domestic industry were up in 1981 from the 1979 and 1980
levels. However, much of the increase is a result of a substantial initial
shipment pursuant to a 5-year contract entered into in 1978 between one
company and the U.S. Army. 23/ Sales during the first quarter of 1982 were
down from the same period in 1981. 24/

The ratio of net operating profit before taxes to net sales for the
domestic industry fell from 6.1 percent in 1980 to 5.5 percent in 1981. 25/

We note, however, that these profit levels are well below those for comparable
industries that also require returns adequate to continue the research and
development which keeps the industry competitive. For example, the median
return on net sales after taxes for the electronic components and accessories
industry was 7.6 percent in 1981. For the telephone communications industry,
the median return after taxes was 13.4 percent in 1981. 26/

The inability to achieve an adequate profit has had a particularly
detrimental effect on research and development expenditures. Research and
development in the domestic industry must be internally generated, unlike in
earlier years when the National Aeronautics and Space Administration (NASA)
developed much of that technology used by the industry. According to Arthur
D. Little, a consultant for NEC, the minimum level of research and development

that is necessary to be a leader in technology is 5 percent of net sales. 21/

_2_2/ I_do, po A_17o
24/ Post-hearing submissions of the domestic industry.

25/ The profit figures for 1979 and 1980 were affected by the start-up costs
for two companies.

26/ Selected Key Business Ratios of 125 Lines of Business, Dun & Bradstreet
(1981), p. 7.
27/ Transcript, p, 139.

12
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Although research and development expenditures increased during the period of
1979-81, they have remained below the 5 percent figure during this period._28/

The adverse impact of LTFV imports on the domestic industry's ability to
generate funds for research and develépment is injury of the most serious
sort. The performance of this industry is determined in substantial part by
its ability to fund research and development and to acquire experience in TWT
technology through its sales. The loss of ESOC 1263 and 1264 and the
concomitant loss of sales revenues have resulted in diminished funds for
research and development.

Therefore, based upon informa;ion on the record, we determine that an
industry in the United States is materially injured by reason of imports of

certain amplifier assemblies and parts thereof from Japan, which are being

sold at less than fair value.

28/ Report, p. A-18.

13
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VIEWS OF COMMISSIONER PAULA STERN

Based on the record in this final investigation I determine that
there is no material injury or threat of material injury by reason of
imports of certain amplifier assemblies and parts thereof from Japan at
less than fair value (LTFV). Maintaining the U.S. competitive position
in telecommunications technology is a subiect of considerable importance.
While I agree with the majority that in these investigations the
Commission should focus carefully on the conditions of trade, competition
and development regarding the industry concerned, my analysis of the
particular facts before us regarding the domestic high powered amplifier
(HPA) industry differs in significant respects. I find the U.S. HPA
industry to be healthy and within the meaning of the statute not threatened
with material injury due to LTFV imports from Japan.

"he Demestic Industry

I concur with the majority's definition of the scope of the industry,
but emphasize that this definition restricts the Commission's assessment
to high powered amplifiers (HPAs) alone and not to the tubes for HPAs. Producers

of tubes are not a part of the industry subject to the investigation. i/

L/ One domestic producer, Varian Associates, Inc. also produces tubes
for HPAs. For the purposes of this investigation, however, only data regarding
the company's performance on the HPA line is under consideration.

14
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No Present Material Injury by LTFV Imports

Information provided to the Commission indicates that the
domestic HPA industry enjoyed its bestlyear for the period under
investigation in 1981, the year in which all the HPAs from Japan were
imported. Between 1980 and 1981 production, shipments, employment,
sales, profits, capital expenditures and research and development all
increased. 2/

I agree with the majority that our analysis of the effects of
imports on telecommunications-related industries centerson information
which is most likely to reveal the impact of imports on the domestic
industry's ability to keep abreast of technological advances. My
assessment, however, differs from that of the majority.

It has been argued that the imports from Japan in 1981 have
restricted the domestic industry's efforts to continue research and
development (R&D) and to gain experience in traveling wave tube (TWT)
technology. The available data do not support this view. In quantity
terms the domestic HPA industry increased its research and development
expenditures in 1981 by-over 100 percent over 1980 levels. As a
percent of net sales, the industry's 1981 R&D expenditures wers at

their highest level for the period of the investigation. jy

2! Report, pp. A-11, 14, 17, 18 and 24.

3/ It is important to keep in mind that the industry subject to this
investigation does not fund the R&D efforts on the tubes used in HPAs.

The tubes, particularly TWT tubes, are the most technologically sophisticated
component of HPAs. The klystron HPA tube was invented in the 1930s, and has
been in commercial use since the early 1960s in satellite communications.

The TWT HPA tube was developed in the 1950s and is currently coming into
widespread commercial use. 15
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Furthermore, domestic shipments of HPAs in 1981 increased
from the high level achieved in 1980. 1In spite of the Nippon Electric
Co. (NEC) success on the two COMSAT contracts, the domestic industry
made sizeable sales of TWT amplifiers in 1981 4/, and its 1981
sales of klystron HPAs were more than twice 2zs high as sales in every
other year covered by this investigation. 5/ As shipments increased,
employment also showed an increase from 1980 to 1981 in spite of a
concern expr-~ssed during this investigation tﬁat the domestic industry
might not be able to maintain employees attracted to high technology
assignments. The industry has continued to gain experience in both
IWT and klystron technology.

The petitioner alleges that this industry has been hampered in
its ability to attract capital. There is no data available to the Commission
on the ability to attract capital. Information on capital expenditures
shows that such expenditures were at their highest level in 1981 for
the period of this investigation -- roughly 54 percent above the 1979

level.

47 The industry's domestic TWT HPA sales were made in the military
market. TWT HPAs used by the military require the most sophisticated
TWT technology.

5 / Report, p. A-24.

16
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Between 1979 and 1981 the industry's gross profit increased
from $1.1 million to $2.6 million or nearly 150 percent. The increase
in net operating profit from 1978 to 1981 was even more impressive.

In 1978 net operating profit amounted to $130,000; in 1981 it was
$716,000. This is a 450 percent increase. The record also shows that
the ratio of net operating profit to net sales rose from 1.7 percent
in 1979 6/ to 5.5 percent in 1981. The ratio of net operating profits
before taxes to net sales in 1981 is down somewhat from the 1980 level
of 6.1 percent. The Commission report points out, however, that the 1981
ratio includes profitability data on a large military contract at an
unusually low profit. Excluding this military contract, for which
imports did not compete, the industry's ratio of net operating profits
before taxes to net sales in 1981 was 8.1 percent, a level which is
roughly comparable to the median level for other electronic components
and accessories industries. 7/

Arguments on price suppression are not compelling. Information
reported in response to the Commission's inquiries concerning price
suppression elicited examples of suppressed prices only in instances
of competition among domestic competitoré where NEC was not bidding.
Further, the a’legations only apply to the commercial market for
1 to 3 kw klystron HPAs (which represents only about a fifth of the market

of HPAs 1 kw and above). As I will discuss in greater detail below,

6/ This depressed level is partially attributable to costs incurred
by a domestic producer in establishing its microwave equipment operations.

7/ I hesitate to make such a contrast across industries but since this
comparison is made by the majority, I feel compelled to discuss and
contrast these figures. The industry's ratio of net operating profitgto
net sales is on a before-taxes basis. Available information on the median
ratio of net operating profits to net sales for the electronic components
and accessories industries is only available on an after-taxes basis.

For 1981 this figure was 7.6 percent.
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NEC has not bid on any U.S. HPA contracts in 18 months. Since

NEC has not participated in competition for contracts since the 1980
awards, any price suppression that may exist cannot be attributed to
it. Rather it must stem from domestic competition.

In sum, the 1981 data do not reveal a deterioration in the
performance of the U.S. HPA industry or declines in R&D and investment.
Benefitting from a growing market, the industry is performing well
and has attracted a new entrant, Raytheon Corporation. The industry
has been able to make the sales necessary to generate or attract
new capital and to fund the nécessary R&D to fuel its continued
growth. The record of this investigation does not demonstrate material
injury to the domestic HPA industry by reason of the LTFV imports from
Japan.

No Threat of Material Injury by LTFV Imports

Standards

The majority has found present material injury by reason of imports
of high powered amplifiers from Japan. 8/ In so doing, it rests
its conclusion on the impact on the domestic industry of the
loss of two contracts to Japan. Its analysis seems to imply a

concern that because this is an advanced technology industry these sales

8/ In the preliminary investigation the Commission unanimously found
on’y a reasonable indication that an industry in the United States
is threatened with material injury.
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will.affect the future of the domestic ‘industry. 9/ In effect then,
the majority's present material injury finding appears in part to address
the question of threat, at least insofar as it is concerned with
predicting the future of the domestic industry.

In my view, the Commission task in assessing the future of the
domestic industry must rest fully on the standards and guidelines
established by the statute, legislative history, and legal precedent.
This legal framework applies to all industries -- whether advanced technology
in nature or not. In the U.S. there is a general concern that U.S. advanced
technology industries are vulnerable to competition from Japan. The
legal standards and guidelines for a finding of "threat" form the
analytical framework which enables the Commission to identify objectively
situations in which the future of a particular U.S. advanced technology
industry is actually threatened by LTFV imports from Japan. When examined
within this legal framework -- the only one at the Commission's disposal

-— the case for future injury to the domestic HPA industry is negative.

9 Majority Opinion, pp. 9 and 11.
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The leading precedent on the threat standard is Alberta Gas

Chemicals v. United States 1¢. 1In that case the Court of International

Trade reiterated that a Commission affirmative determination of likelihood
of injury must be supported by substantial evidence. In Alberta Gas

Judge Newman cited the language in the House Ways and Means Committee
Report 11/ on the Trade Agreements Act of 1979 that there must be
"information showing that the threat is real and injury is imminent,

not a mere supposition or conjecture," 12/ for the Commission to find
threat of material iniury. The Judge overturned the Commission's

vote in Alberta Gas 13/ because he found that "the record- before

the Commission shows simply a mere possibility that injury might
occur at some remote future time."
Findings
In the preliminary investigation I joined the majority in finding
a reasonable indication of threat of material injury of the domestic HPA

industry based on the increase in imports from Japan in 1981 and a belief

10/ 515 F. Supp. 780 (CIT 1981).

11/ There is comparable language as well in the Senate Report on the
Trade Agreements Act of 1979, at 88-89. (S. Rep. No. 249, 96th Cong.,
1st Sess.).

12 / E.R. Rep. No. 317, 96th Cong., lst Sess. 47 (1979).
13 /The Commission voted in the affirmative by a vote of 3 to 2,

Commissioners Stern and Alberger dissenting. (Methol Alcohol from Canada,
Investigation AA1921-202 (1979)).
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that if the increasebecame a trend then it might result in price
suppression, poor financial performance and negative effects on investment,
the ability to retain highly skilled personnel, and research and
development plans.

The more complete information available in this final investigation
indicates that the increase in imports in 1981 has not continued.
NEC has not bid on any HPA contracts since late-1980 and
has not delivered and is not scheduled to deliver a single HPA 1 kW or
above during 1982.

The most tangible threat argument made by the majority in the
preliminary case rested on the issue of the options portions of
COMSAT contracts ESOC 1263 and ESOC 1264. Under these provisions
petitioners argued that COMSAT may purchase up to sixty additional
HPAs and spares, totalling some $7 million. However, the Commission
has learned from COMSAT officials that the possibility that these
options will be exercised is remote at best. 14/

The petitioners' claims that NEC's entrance into the U.S. HPA market
is a valuable beachhead'ffom which NEC could capture the domestic market.
However, NEC has been exporting smaller HPAs and satellite communications

equipment to the U.S. since the mid-1960s, and there is no evidence that it

14/ Telephone conversation of June 22, 1982 between Stephen Miller,
Commission investigator and Francois Giorgio, Senior Engineer, COMSAT.
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dominates that market. COMSAT has been the only U.S. purchaser of
the subject HPAs from NEC. As indicated above, NEC has neither

won nor bid on any domestic contracts for the subject HPAs

since the award of the COMSAT contracts in question. A well-

founded case for future injury to the domestic industry would require
knowledge of the number and value of future contracts that may be won
by NEC beyond the end of this year. Absent such data, the Commission
can only speculate on the future.

Furthermore, future Japanese participation in the U.S. market is
limited by the fact that sales to the military effectively are closed
to imports. "15/ Currently, this sheltered market accounts for nearly
a quarter of all HPAs scld. And the military market for HPAs shows
every indication of expanding substantially in coming years. Data
provided by Arthur D. Little, Inc. for the respondent indicate that
various branches of the military will require hundreds of units of
the subject HPAs in the coming years. 16/

Therefore, I have'détermined that there is no real and imminent
threat of material injury to the domestic HPA industry by reason of

LTFV imports from Japan.

15/ Field notes of Stephen Miller, Staff Investigator, March 17, 1982.

16/ "Study of Supply Record and Markets (1979-1985) for Satellite Earth
Station High Power Amplifiers," Arthur D. Little, Inc., pp. 46 and 51.
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INFORMATION OBTAINED IN THE INVESTIGATION
Introduction

On July 24, 1981, the U.S. International Trade Commission and the U.S.
Department of Commerce received a petition from Aydin Corp., Fort Washington,
Pa., alleging that certain amplifier assemblies and parts thereof from Japan
are being sold in the United States at less than fair value (LTFV). 1/
Accordingly, effective July 24, 1981, the Commission instituted a preliminary
antidumping investigation under section 733(a) of the Tariff Act of 1930 (19
U.S.C. 1673b(a)) to determine whether there is a reasonable indication that an
industry in the United States is materially injured, or is threatened with
material injury, or the establishment of an industry in the United States is
materially retarded, by reason of imports from Japan of certain amplifier
assemblies and parts thereof provided for in item 685.29 of the Tariff
Schedules of the United States (TSUS) which the petition alleges are being, or
are likely to be, sold in the United States at LTFV. On September 16, 1981,
the Commission unanimously determined that there is a reasonable indication
that an industry in the United States is threatened with material injury by
reason of imports from Japan of such merchandise.

On December 24, 1981, the Department of Commerce preliminarily determined
that there is reason to believe or suspect that certain amplifier assemblies
and parts thereof are being sold in the United States at LTFV within the
meaning of section 731 of the Tariff Act of 1930. Accordingly, the Commission
instituted investigation No. 731-TA-48 (Final) under section 735(b) of the
act, to determine whether an industry in the United States is materially
injured or is 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 investigation
and of a public hearing to be held in connection therewith was duly given by
posting copies of the notice in the Office of the Secretary, U.S.
International Trade Commission, Washington, D.C., and by publishing the notice
in the Federal Register of January 20, 1982 (47 F.R. 2946). 2/ The public
hearing was held in Washington, D.C., on May 20, 1982. 3/ The Commission's
vote 1n this investigation was held on June 22, 1982.

Overview

The first communications satellites were developed and tested by the
National Aeronautics and Space Administration (NASA) in the early 1960°'s.
NASA's lead in space exploration provided the initial research and development
(R&D) resources necessary to determine the characteristics required in a
satellite to function effectively in the space enviromment. A number of NASA-

1/ Aydin Corp. was joined by MCL, Inc., as copetitioner on July 29, 1981.
Z/ A copy of the Commission's notice of the investigation and hearing are
presented in app. A. A copy of the Commerce Department's final determination

is presented in app. B.

3/ A 1list of the witnesses appearing at the public hearing 1s presented-iin
app. C.
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sponsored projects, particularly the launching of the Syncom II satellite,
promoted the technological growth of the nascent communications satellite
industry.

The Communications Satellite Corp. (COMSAT), a privately owned company, 1/
was established by Congress pursuant to the Communications Satellite Act of
1962 and given the mandate to participate in a global commercial satellite
communications system in conjunction with other countries involved in the
International Telecommunications Satellite Organization (INTELSAT).

Currently, INTELSAT provides service for over two-thirds of the world's
international transoceanic communications, with six operating satellites now
in orbit around the earth.

Despite the entry of the private sector into the satellite communications
field, NASA remained the primary source of technological innovations
throughout the 1960's and into the early 1970's. NASA developed and launched
six Application Technology Satellites and one Communications Technology
Satellite. These satellites tested such innovations as communications to
mobile receivers and TV broadcasting to small portable earth terminals. In
1973, NASA scaled down its development program, because advances made in its
earlier programs afforded the private sector an opportunity to assume a
greater role in an industry in which the high-risk, high-cost primary research
had been accomplished. The private sector introduced a number of subsequent
innovations, including improved antenna design, increased number of circuits
per satellite, frequency reuse, and demand-assignable access and time-division

multiple access to satellites. NASA plans to reinstate its leading R&D role
in developing the Ka frequency band 2/ in this decade, again with the

intention of transferring its technological advances to the private sector by
the 1990's.

Satellite communications were originally implemented to augment and
replace undersea cable and short-wave radio as a means for transoceanic
communications. The benefits derived from the use of satellite communications
include greater reliability, lower cost installation, and greater capacity to
handle voice transmissions, TV, and high-speed data signals. The satellites
in this communications system are placed in geosynchronous orbit 22,300 miles
above the Earth's equator, where they appear stationary with respect to
transmitting and receiving stations on the ground (earth stations). An earth
station in such a communications network can send transmissions to, and
receive them from, other earth stations up to 8,000 miles away through a
single satellite. Thus, in theory, the entire earth may be served by a
satellite communications system incorporating three satellites equally spaced
around the globe with the appropriate number of earth stations.

1/ Although privately owned, many of COMSAT's business operations, including
its procurement regulations, are subject to oversight by the Federal
Communications Commission. COMSAT has a 15-member board of directors, three
of whom are nominated by the President and confirmed by the Senate; stock-
holders elect the remainder of the board members.

2/ Ka is a very high frequency band, the use of which will become
increasingly important as lower frequency bands fil1ll up with traffic. See A-2
fig. D=1 in app. D: Frequency bands.
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The Product

Description and uses

The amplifier assemblies which are the subject of this investigation are
high-power, radio-frequency amplifiers operating in the C, X, and Ku bands
used in the "uplink" transmission of high-frequency, wide-bandwidth 1/ signals
to satellites from fixed earth stations. They are distinguished from other
amplifiers principally by their output power, wide range of operating
frequencies, extremely low distortion across all frequencies of operation,
high reliability, and the frequency bands for which they are designed. 2/ For
the purposes of this report, such amplifier assemblies will be referred to as
high-power amplifiers (HPA's). Only HPA's having a power rating of 1 kilowatt
(kW) or more are included within the scope of the Commission's investigation,
since amplifiers with power ratings less than 1 kW are generally not capable
of transmitting all types of signals. The amplifiers which are the subject of
the LTFV sales are for multipurpose applications.

Operating frequency ranges for radio transmitters are assigned by the
Federal Communications Commission. Commercial satellite communications
systems currently are assigned the so-called C band (5.9-6.4 gigahertz
(GHz)) 3/ and the Ku band (12-14 GHz) frequencies; military systems are
assigned the X band (7.9-8.4 GHz) frequencies.

Component parts in a typical satellite communications amplifier for
uplink transmission include the main power amplifier (which uses either a
klystron tube or a traveling wave tube (TWT)), an intermediate power amplifier
(IPA), magnet (in the case of the klystron HPA), radio-frequency components,
electrical components, cable, cabinets, and panels. The tube provides the
power amplification which is required to transmit the signal to the satel-

1/ Bandwidth defines the limits of the frequency range over which a
particular device will operate efficiently and without introducing excessive
distortion. The bandwidth for the subject high-power amplifiers is at least
40 megahertz, the same as the range of a single transponder in the C band (see
discussion on pg. A-4).

2/ Another type of communications system, the tropospheric scatter
(t?bposcatter) system, employs amplifier assemblies with a similar
technology. 1In the case of the troposcatter systems, however, the
radio-frequency energy bounces off aberrations in the troposphere rather than
being sent to a satellite and beamed back to earth. Transmission ranges
extending from 200 to 600 miles are usual for the troposcatter systems,
whereas amplifiers for satellite transmission have a range of up to 38,000
miles. The troposcatter transmitter generally utilizes much greater power, a
different frequency band of operation, a more narrow bandwidth, and is
generally a transportable system. The satellite amplifiers are generally
designed for use in fixed earth stations, although some specialized military
systems allow for transportability. Additionally, satellite and troposcatter
amplifiers of comparable power ratings utilize different tubes and associated
circuitry, different microwave components, and different power supplies. 1In
each case, the equipment necessary for satellite amplifiers is more compl
and more expensive than the comparable equipment for troposcatter amplifi§§3.

3/ A GHz is 1 billion hertz; hertz is the international unit of frequency
eqﬁhl to 1 cycle per second.
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lite. The required output is so high, however, that single-stage
amplification i1s not sufficient, and a preamplifier, or IPA, is also
necessary. The IPA may be either a vacuum tube or a solid-state device.

The output power of an HPA must be great enough to transmit a wide
bandwidth signal to the satellite. In addition to the requirement for wide
bandwidth capability is the requirement for amplification with extremely low
distortion. Although moderate distortion is tolerable in some of the older
transmission systems (e.g., voice telephone), such is not the case in
satellite systems. The earth station should be capable of accepting any kind
of signal (television, telephone, telemetry, facsimile, high-speed digital
data, and so forth) for transmission, and it is important that the signal
suffer as little damage (distortion) as possible during transmission. Such
low distortion is difficult to achieve in wide bandwidth systems. Some users
of TWT HPA's believe that signal distortion can be reduced by incorporating a
device called a "linearizer” in the system. The linearizer is placed first in
the amplification chain and produces the mirror image of the distortion
expected to be produced by the TWT in the HPA. In other words, the linearizer
predistorts the input signal so that when the signal passes through the HPA,
the distortions are canceled. Linearizers are adjusted for the individual
characteristics of the TWT in the HPA and therefore require recalibration
whenever the tube is replaced. There are differences of opinion among
producers and users of HPA's concerning the usefulness of linearizers, but a
large contract that forms part of the basis for this investigation specified
the inclusion of such a device.

As mentioned, two types of tubes are currently used in HPA's. Both
perform basically the same function but are distinguished by different
internal structures and different bandwidth capabilities. The TWT has a 500
megahertz (MHz) 1/ frequency bandwidth, the same as the C band. Therefore, it
can address any of the satellite's 12 transponder 2/ frequencies without
having to be tuned. The setting of a TWT HPA to a particular frequency is
accomplished by adjusting the up converter. 3/ A klystron tube has a
bandwidth of only 40 MHz (in C band operation) and must be mechanically
retuned if a shift from one transponder (i.e., frequency) to another is
dictated. Retuning a klystron HPA requires opening the HPA cabinet and having
a technician manually adjust the tube. 4/ Although this process takes
relatively little time, the earth station cannot transmit until the retuning
process is completed. In situations requiring real-time communications (e.g.,
live television broadcasts), such an interruption of service cannot be
afforded. Therefore, earth stations often maintain a standby HPA capable of
assuming transmissions in case the on-line HPA fails or requires service. In
systems where there are several HPA's transmitting to several transponders,
the earth station requires a frequency-agile HPA as a reserve. The TWT HPA is

1/ A MHz is 1 million hertz.

77 A transponder is a fixed-frequency device that receives the uplink
transmission and sends it back to the earth-based receiver. Each transponder
has a bandwidth of 40 MHz in the C band.

3/ An up converter is a device that converts the frequency of the original
signal to a frequency in the desired band.

4/ Retuning is accomplished by changing the structure of the cavities in the‘-4
tube by mechanical means.
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an inherently frequency-agile device and a klystron HPA's while not inherently
frequency-agile, can be made somewhat more so when it includes a special
remote control unit that can tune the klystron tube. This motor-driven unit
is located inside the HPA cabinet and eliminates the need for the technician
to open the cabinet and manually retune the tube. The tuning is not
instantaneous; hence, some downtime occurs.

The HPA's generally fall into certain power ranges depending on design
characteristics and intended use. Domestic producers generally manufacture
klystron HPA's with power output ratings in the following ranges: 400-750
watts, 1-3.35 kW, and much larger models of 8-12 kW. Similarly, TWT HPA's are
offered in ranges of 200-700 watts, 1-3 kW, and 8-12 kW. The increase in
power output from the smaller to the larger amplifiers dictates significant
changes in the size, construction, and price of the unit. The low wattage
amplifiers may be only slightly larger than a home stereo receiver, whereas
the high-wattage HPA's can occupy 3 or 4 cabinets, each with a 30-40 cubic
foot capacity (see figures D-2, D-3, and D-4 in appendix D). The larger TWT
HPA's utilize a TWT of different construction and employ more complex systems
for heat dissipation, safety, noise abatement, and preamplification. Finally,
the prices of the higher powered units are generally several times greater
than those of the lower powered HPA's.

Many satellite communication amplifiers are manufactured to technical
specifications prescribed by the users and therefore cannot be considered
"off-the-shelf” items even though they are constructed of relatively standard
components. Certaln classes of amplifiers, however, are often manufactured in
batches and kept in inventory. Those which tend to be produced in quantity
are the 400-700 watt TWT HPA's and the 1-3.35 kW klystron amplifiers.

U.S. tariff treatment

The amplifier assemblies which are the subject of this investigation are
dutiable under the provisions of item 685.29 of the TSUS. This item is a
residual or "basket"” category and includes a variety of merchandise, such as
antennas, transmitters, and radio apparatus not elsewhere classified in the
TSUS.

The column 1 (most-favored-nation) rate of duty for this item is 6
percent ad valorem. There is no preferential rate of duty for least developed
developing countries (LDDC's) but merchandise imported from any beneficiary
country entered under item 685.29 is eligible for duty-free treatment under

A-5
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the Generalized System of Preferences (GSP). 1/ The column 2 (statutory) rate
of duty is 35 percent ad valorem. 2/ The column 1 rate of duty has been in
effect since January 1, 1972, and no staged reductions were scheduled under
the Geneva (1979) Protocol to the General Agreement on Tariffs and Trade. The
column 1 rate is applicable to imports from Japan.

Nature and Extent of Sales at LTFV

The Department of Commerce's final determination of sales at LTFV was
based on a comparison of the United States price and the foreign market value
of high-power microwave 3/ amplifier assemblies specifically designed for
uplink transmission in the C, X, and Ku bands from fixed earth stations to
communication satellites and having a power output of 1 kW or more. Nippon
Electric Co. Ltd. (NEC), is the only known producer in Japan that exports the
subject amplifiers to the United States. The Commerce investigation covers
the HPA's sold by NEC in the period March 1, 1981, through August 31, 1981.
Such HPA's were assembled, tested, and delivered between March and December
1981.

Commerce's final calculation of dumping margins was based on a comparison
of the purchase price of the relevant merchandise, as defined in section
772(b) of the Tariff Act, and the constructed value of the foreign product, as
defined in section 773(e) of the act. The constructed-value method of
calculation was necessary because NEC recorded no separate sales of HPA's in
the home market or to third countries. Although NEC sold complete earth
stations of which HPA's are a part, the Department of Commerce was unable to
gather the requisite data to establish comparability between these HPA's and
the ones purchased in the United States.

1/ The rates of duty in rate of duty column 1 are applicable to imported
products from all countries except those Communist countries and areas
enumerated in general headnote 3(f) of the TSUS and developing countries which
are granted preferential tariff treatment under the GSP or under the LDDC rate
of duty column.

LDDC rates of duty are preferential rates reflecting the full U.S.
Multilateral Trade Negotiation (MIN) concession rate for a particular item
without staging and are applicable to products of the least developed
developing countries designated in general headnote 3(d) of the TSUS which are
not granted duty-free treatment under the GSP. If no rate of duty is provided
in the LDDC column for a particular item, the rate of duty provided in column
1 applies.

The GSP, under title V of the Trade Act of 1974, provides duty-free
treatment for specified eligible articles imported directly from designated
beneficiary developing countries. GSP, implemented by Executive Order No.
11888 of Nov. 24, 1975, applies to merchandise imported on or after Jan. 1
1976, and is scheduled to remain in effect until Jan. 4, 1985,

2/ The rates of duty in column 2 apply to imported products from those
Communist countries and areas enumerated in general headnote 3(f) of the TSUS.
3/ "Microwave" is a term used rather loosely to signify radio waves in the
frequency range from about 1000 megahertz (1 GHz) and above. A-6
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Two sales made by NEC were the subject of Commerce's investigation; one
for 9 3-kW klystron HPA's and the other for 20 3-kW TWT HPA's. During the
final verification of foreign market value, Commerce found that information
originally submitted by NEC varied substantially from the data gathered during
its inspection of NEC's financial records. Hence, Commerce based its final
determination on information obtained during its inspection of corporate
records rather than data submitted by NEC in response to Commerce's
questionnaire.

Commerce determined that the LTFV margin for TWT amplifiers was 25.4
percent, and the LTFV margin for klystron amplifiers, 41.4 percent.
Additionally, components of HPA's, unless imported expressly for use in TWT
HPA's, had LTFV margins of 41.4 percent. 1/

U.S. Market and Channels of Distribution

The U.S. market for HPA's can be divided into two principal segments: (1)
end users such as COMSAT and the military, which purchase HPA's for use in
their own earth stations, and (2) firms such as Scientific Atlanta Inc.,
Harris Corp., California Microwave, Inc., and Satellite Transmission Systems,
Inc. (STS), which purchase HPA's for integration into complete earth station
systems that are then sold to end users (turnkey operations).

These end users employ the subject HPA's in one of five significant
systems: (1) the INTELSAT system, (2) domestic satellite communications within
geographically large countries (DOMSAT), (3) regional domestic satellite
communications, (4) military satellite communications, and (5) special-purpose
satellite communications networks, such as those for communication with
offshore oil platforms and maritime vessels. These special-purpose amplifiers
tend to have a lower power rating than the HPA's included in the instant
investigation.

U.S. Producers

There are four major producers of the subject HPA's in the United States:
Aydin Corp., Varian Associates, Inc., MCL, Inc., and Comtech Telecommunications
Corp. All of these firms make both klystron and TWT HPA's in the power range
under consideration. Additionally, each of these firms produces HPA's as a
significant product line.

Aydin Corp. makes klystron and TWT HPA's at its Aydin Microwave Division
located in San Jose, Calif. Aydin Microwave was elevated to division status
in 1979 and moved into a separate facility in 1980. Much of this facility is
designed specifically for the production and testing of HPA's. Various
equipment configurations were engineered to handle the special requirements of
HPA manufacture dictated by the size of the HPA, the power required in
production and testing, and the heat and noise generated. In addition to
HPA's, Aydin Microwave also makes troposcatter equipment, solid-state ampli-

l/ For a more detailed description of the Commerce determination see #t3
Federal Register notice (47 F.R. 22134) in app. B.
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fiers, and microwave radio equipment in its San Jose plant. In satellite
communications amplifier production, Aydin Microwave concentrates on the
production of amplifiers of 200 watts and over. This is because the tube
represents a substantial portion of the cost of a smaller amplifier, and Aydin
must buy tubes from other firms since it doesn't make them. The tube
represents a smaller share of the production cost in their larger amplifiers,
which gives Aydin more flexibility in pricing.

Varian Associates, Inc., produces HPA's at its Microwave Equipment
Operations (MEO). Elevated to division status in 1979, this facility is
located in Santa Clara, Calif. The division produces a variety of satellite
communications power amplifiers ranging from 20 watts to 12 kW. Varian also
produces traveling wave and klystron tubes in a separate division facility
located in Palo Alto, Calif. Varian is the sole domestic source of traveling
wave and klystron tubes used in 3-kW HPA's that operate in the C band.

MCL, Inc., produces the subject HPA's at its plant located in La Grange,
I11. MCL also produces a variety of equipment, including satellite
communications amplifiers that range from 50 watts to 3.35 kW, lower frequency
microwave equipment, and electronic countermeasures equipment. MCL does not
make klystron or traveling wave tubes, but purchases them from both domestic
and foreign sources.

Comtech Telecommunications Corp. produces 3-kW klystron HPA's at its
Comtech Labs Division facility in Hauppauge, N.Y. It does not produce the
3-kW TWT HPA of interest, but does make other lower power TWT satellite
communications amplifiers, including some rated at 1 kW and above. Comtech is
engaged principally in the design, development, manufacture, and installation
of satellite communications earth stations, related receiving and transmitting
subsystems, digital communications equipment, tropospheric scatter and
terrestrial, line-of-sight microwave communications stations.

LogiMetrics, Inc., produces TWT HPA's for military applications at its
facilities in Plainview, N.Y. LogiMetrics also manufactures radio frequency
signal generators and test systems, but derives the majority of its revenue
from * * *,

Another manufacturer that has sporadically produced HPA's of the type
covered in the instant investigation (i.e., has produced less than * * * of
the subject HPA's in the past four years) is Ford Aerospace & Communications
Corp. Ford produced * * * HPA's of 1 kW or more during the past 4 years as a
part of major systems for various applications. The company generally
purchases the HPA's used in its communications systems.

The Commission requested information from 20 firms identified by counsel
for NEC as potential manufacturers of the subject HPA's concerning their
production of these items since 1978. The six firms identified above reported
current production or intermittant production since 1978. Two additional
firms reported production prior to 1978, but none since, and one firm
indicated that it will produce the subject HPA's beginning in late 1983, The
remaining firms have never produced the subject HPA's and expressed no

interest in establishing such production capabilities. A-8
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U.S. Importers

NEC's U.S. subsidiary, NEC America (NECAM), began importing HPA's from
its parent in 1979. However, the contracts between NECAM and COMSAT (Earth
Stations Owners' Consortium (ESOC) 1263 and ESOC 1264), upon which final LTFV
determinations were made, required delivery beginning in October 1981. All
deliveries of the HPA's were made by December 1981, and certain additional
components are scheduled for delivery by June 1982.

The only other known importer of the subject HPA's is Varian Associates,
a domestic producer. Varian operates a division in Ontario, Canada, which
manufactures 1-3 kW klystron HPA's in addition to its primary product lines of
reflex and millimeter wave klystrons and TWI's for communica<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>