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Executive Summary

This staff study assesses the performance of the U.S. telecommunications equipment industry in the
global market as a whole and in seven major U.S. export markets. the European Union (EU),
Canada, Japan, Korea, Mexico, China, and Taiwan. The industry encompasses transmission and
switching equipment that comprise the telecommuni cations network as well as terminal equipment
such as facsimile machines and telephone sets that attach to the network.> The study covers the
structure of the U.S. and relevant foreign industries as well as trade patterns, trade agreements,
nontariff barriers, and markets. It also addresses in detail factors affecting industry performance
such as exchange rate fluctuations, technological innovation, labor productivity, infrastructure
development, regulatory environment, installed base of equipment, and domestic market size.

Industry Profile

Global production of telecommunications equipment expanded from $119 billion in 1993 to
$187 billion in 1997 in response to increased demand in every major market for telecommunications
equipment. Greater demand has resulted primarily from the privatization of telecommunications
sarvice providers, the liberalization of regulations that formerly restricted competition for service
providers, and rapid technological advances that allow new telecommunications services while
fostering competition for old services. The United States is the world's largest producer of
telecommunications equipment, followed in size by the EU and Japan. The share of global
production by these three producers increased from 80 percent to 82 percent during 1993-1997.

The telecommunications equipment industry has become increasingly globalized in recent years.
This trend has been fueled by the liberalization of telecommunications service markets which
encourages alowsthe entry of new service providers, who, in turn, provide greater opportunities for
nontraditional suppliers. Most major telecommunications equipment producers market their
products globally and many have located production facilitieswithin major marketsin order to better
serve customers as competition for sales intensifies. Competition for the U.S. industry in third
country markets comes primarily from established EU suppliers and more recently from Japanese
and Korean firms. Increasingly, both U.S.- and foreign-based equipment producers have moved
production of low-end commodity-type equipment to lower wage economies such as China,
Malaysia, the Philippines, or Mexico.

Key Indicators of U.S. Performance

» Theshareof therapidly expanding global telecommunications equipment market composed of
U.S.-produced equipment increased from 31 percent to 33 percent during 1993-97, the EU’s
share decreased from 29 percent to 28 percent, and Japan’ s share increased from 20 percent to
21 percent. U.S. production steadily grew from $36 billion to $61 billion during this period.
Although U.S. production consists of a full range of equipment, it is concentrated in high-
technology switching and transmission equipment for both wireline and wireless networks.

! For the purposes of this paper, transmission equipment does not include broadcasting equipment or
copper and fiber optic cable and terminal equipment does not include personal computers.
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Domestic production of customer premises equipment (CPE) has primarily been in
technologically sophisticated areas where U.S. companies are world leaders.

U.S. exports of sector equipment nearly doubled during 1993-97, reaching $13.1 hillion.
Expanding global demand and increasing U.S. competitiveness has allowed the United States
to maintain atrade surplusin this sector since 1994. This surplus was $3 hillion in 1997.

Increased automation, faster assembly equipment, and wider use of computers in the production
process in recent years have significantly increased productivity and enhanced the
competitiveness of the U.S. industry. Productivity gains during 1993-97 allowed U.S. output
of communications equipment to increase 70 percent while the workforce expanded only
7 percent.

Computer-telephony integration (CTI), the interconnection of computers via the
telecommunications network, isone of the fastest growing segments of the telecommunications
equipment industry. U.S. companies such as Cisco, Bay Networks, and 3Com, which produce
CTI-rlated equipment, experienced very strong growth during recent years and have become
global industry leadersin productsrelated to CTI. During 1993-97, the combined revenues for
Cisco, 3Com, and Bay Networks grew from $2.3 billion to $11.7 billion, an average annual
increase of 50 percent.

Wird ess communications equipment is another rapidly expanding market segment that accounts
for an increasing share of U.S. production, although the success of the largest U.S. producers
has been mixed. Lucent’s share of the global wirelessinfrastructure market nearly doubled in
the last 2 years, reaching 13 percent, while that of Motorola decreased from 18 to 14 percent.
Motorola s marketshare for wireless handsets suffered even greater losses during this period
dropping from 34 percent to 21 percent. Much of this loss resulted from the rapid transition
from analog to digital in the EU which provided an advantage to EU-based competitors such
as Ericsson and Nokia

External Policies Affecting the Industry

Three agreements were signed during 1997 that are likely to have a significant effect on
international telecommunications equipment trade and markets. the Information Technology
Agreement (ITA), the Basic Telecommunications Services Agreement, and the Agreement on
Mutua Recognition between the United States of America and the European Community. U.S.
telecommunications equipment producers are expected to directly benefit from the trade
enhancing effects of each of these agreements. The ITA will diminate import duties on most
information technology products, including telecommunications equipment by the year 2000.
The Basic Telecommunications Services Agreement ensures market access for
telecommunications service providers and establishes procompetitive regulatory principlesin
65 countries. The MRA between the United States and the EU provides for the mutual
acceptance of procedures used to determine the network compatibility of telecommunications
equipment.

The 1996 Telecommunications Act (Act) permitsthe regional Bell operating companiesto offer

long distance service once they meet certain requirements designed to open the local exchange
markets to competition. The Act removes major impediments to competition and will almost

vi



certainly have a positive impact on sales of telecommunications equipment by creating
alternative local and long distance networks.

U.S. Tradewith Major Markets

U.S. sector exports increased to each of the 7 magjor markets covered in this report during
1993-97, although the rate of growth varied widely. U.S. exports to Mexico increased by a
factor of 4, exports to the EU increased by 220 percent, while exports to Canada, Japan, and
Korea more than doubled.

Despite this growth, imports from the United States, as a share of total imports, decreased in
3 of the 4 magjor Asian markets (Japan, Korea, and China) while the U.S. share of Taiwan's
importsheld steady. The decreasing U.S. shareislargely the result of greater competition from
wireless equipment producers based in the EU and Canada. The U.S. share of total sector
imports increased in the EU, Canada, and Mexico.

U.S. exporters report that significant trade barriers existed in China, Korea, and Japan during
1993-97. U.S. exports of sector equipment to China were restricted by import duties that
ranged from 9 percent to 50 percent and nontariff barriers such as import quotas and domestic
content requirements. Korean trade barriers reported by the U.S. industry included
discriminatory government procurement policies, lack of intellectual property protection, and
a nontransparent regulatory process. Japan's largest purchaser of telecommunications
equipment, Nippon Telegraph and Telephone Corporation (NTT), buys almost exclusively from
itstraditiona domestic suppliers. Further, U.S. manufacturers report that NTT restricts imports
from foreign suppliers by over-engineering and under-documenting specifications for NTT-
specific standards.

Vii



CHAPTER 1
INTRODUCTION

Purpose of Study

This study examines the performance of the U.S. telecommuni cations equipment industry at atime
when the global market for telecommunications products is undergoing a major transformation.
Driven by the privatization of telecommunications services, the elimination of most import duties,
the liberalization of the regulatory environment,> and the rapid evolution of technology, this
transformation provides unprecedented opportunities and risks for U.S. companies. These factors
have increased industry and market globalization whereby equipment producers that formerly
confined most manufacturing and salesto their home country now, to a much greater extent, produce
equipment, source components, and sell products throughout the world. This trend is likely to
continue since many regulatory changes designed to open markets have only recently been
implemented.

The privatization of telecommunications services and regulatory changes affecting service providers
profoundly affect the equipment industry. Telecommunications services have traditionally been
provided by governments or heavily regulated monopolies whose prices and rates of return were
government-controlled. As such, they had little incentive to cut costs, increase efficiency, or
introduce new products and services. Service providers in the magjor markets, typically produced
their own equipment or purchased from a small group of favored national suppliers. Many of the
major equipment suppliers that dominate the industry today, including Lucent Technologies and
Northern Telecom (Nortel) in North America; Semens, Alcatd, Ericsson, and Philipsin the EU; and
NEC, Fujitsu, Hitachi, and Oki Electric in Japan, developed in this type of protected market.

Privatization has radically atered the market for telecommunications services and has increased
sales of equipment by raising capital that governments can use to fund investment in
telecommunications infrastructures. Further, privatization puts these services in the hands of
entrepreneurs who are driven to upgrade equipment to effectively compete for market share. The
liberalization of restrictions on foreign and domestic investment further expands capital inflows
whilefostering competition by increasing the number of new service providers. These new market
entrants further increase sales of telecommunications equipment by creating alternative
infrastructure to compete with incumbents. Incumbent service providers, in turn, are compelled to
re-evaluate long-standing relationships with equipment vendors in the light of the new market
conditions, thereby creating opportunities for more efficient producers that offer superior products.
Searvice providersin this more competitive market are far more likely to choose equipment suppliers
based on business considerations rather than nationa affiliation.

Although telecommunications markets as a whole are becoming more open and trade barriers are
being reduced, significant restrictions remain. Tariffs remain high in China--the world's fastest
growing major market for telecommunications equipment, Korean trade regulations are often

2 Regulatory liberdization for telecommunications services is intended to facilitate market entry by
new service providers both foreign and domestic.
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nontransparent and government procurement policies are often discriminatory, and Japan’ s major
service provider--NTT--restricts most purchases to itstraditional family of suppliers.

This paper will analyze the structure of the U.S. telecommunications equipment industry and that
of the domestic industries in the EU, Canada, Japan, Mexico, China, Korea, and Taiwan.® The
performance of the U.S. industry as measured by trends in exports and market share is used to
determine the competitive status of the U.S. vis-&-vis other major producers and the extent to which
foreign markets have been opened to U.S. exports and investment. Various indicators of industry
performance are aso examined such astrendsin production, consumption, trade, U.S. market share,
and level of foreign investment. The paper discusses distinctive characteristics of the
telecommuni cations equipment industry including firm size, level of integration and productivity,
aswd| asfactors affecting trade such as exchange rate fluctuations, technological innovation, tariffs,
labor codts, infrastructure development, regulatory environment, level of training in the workforce,
installed base of equipment*, and market size. The paper will also describe existing trade and
investment barriers, trade agreements, and regulatory environments so that performance can be
evaluated in the context of these factors.

Thisanalysis provides insights into the extent to which the market performance of U.S. producers
isdetermined by their competitive fithess and the degree to which it is hampered by discriminatory
trade and market practices. Guaranteeing transparent regulatory processes, removing government
controls, and diminating barriers to trade and investment ensures that free market forces will dictate
the success or failure of firmsin the global market. Theseforces are more likely to reward firms that
embody ettributes such as efficiency, creativity, and responsiveness to consumer demands and make
choices based on sound business practices. The payoff for the right choicesis now far greater and
the penalty for wrong choicesisfar costlier than before.

Threeinternational treaties signed in 1997 will likely be key determinants of the global market for
telecommunications equipment: the Information Technology Agreement (ITA), the Basic
Telecommunications Services Agreement, and the Mutual Recognition Agreement (MRA) between
the United States and the EU. Each of these agreementsis intended to open markets and increase
competition. ThelTA providesfor the elimination of tariffs by the year 2000 on most information
technology products, including telecommunications equipment. It has been signed by 43 countries
representing well over 90 percent of the world trade in information technology products. The ITA
should positively affect U.S. telecommunications equi pment exports by eliminating tariffs as high
as 8 percent in the EU and in excess of 25 percent in developing countries such as Indonesia,
Maaysia, and Thailand.®

The Basic Telecommunications Services Agreement (The agreement) was signed by 70 countries
that account for over 95 percent of world telecommunications services revenue.® The agreement,
which took effect January 1, 1998, ensures market access for telecommunications service providers
of local, long distance, and internationd service on both afacilities and resale basis. The agreement

® For the purposes of this report, the EU is considered a single economic unit composed of the 15
current members.

* Installed base refers to equipment that is already in use.

® Most-Favoured-Nation Tariff Schedules, Annexesto Final Act Embodying the Results of the
Uruguay Round of Multilateral Trade Negotiations (Marrakesh Protocol), Marrakesh, Apr. 15, 1994.

& Office of the United States Trade Representative (USTR), “ Statement of Charlene Barshefsky:
Basic Telecom Negotiations,” Feb. 15, 1997, found at http://www.ustr.gov/agreements/telecom, retrieved
Dec. 19, 1997.
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also establishes procompetitive regulatory principles for 65 countries based on those set out in the
U.S. 1996 Tdecommunications Act and allows foreign-based companies, including those from the
United States to acquire, establish, or hold a significant stake in telecommunications service
providers around the world.”

U.S. telecommunications equipment producers are likely to benefit from the agreement because
increased market accesswill bring new service providersinto the market. These new providers will
offer experience, new technology and capital, allowing telecommunications networks to be upgraded
and expanded more rapidly than would have been possible otherwise. The agreement will also fuel
the development of new networks, both cellular and wireline, where traditional equipment suppliers
will not have the advantage of an installed base. U.S.-based vendors such as Lucent, Matorola,
Qualcomm, and Hughes are competitive suppliers of wireless and/or wireline equipment and are
considered to be well positioned to benefit from these opportunities.

The Mutual Recognition Agreement (MRA) between the United States and the EU specifies the
conditions under which the United States and the EU will accept the results of conformity
assessment procedures in six sectors, including telecommunications equipment.?  The draft
agreement wasinitialed on June 20, 1997 and isto enter into force after both Parties have exchanged
letters confirming the completion of their respective procedures for this agreement.® The MRA
covers al telecommunications equipment capable of being connected to the public
telecommunications network as well as radio transmitters subject to equipment authorizations by
either country.® The MRA would eliminate duplicative equipment testing and reduce the time and
costs associated with product approval.

The U.S. telecommunications equipment industry has been a key contributor to the overall health
of the economy in recent years and the implementation of these agreement is likely to fud the
continued growth of this sector. It provided over 276,000 jobs and produced over $61 hillion in
goods during 1997. These numbers will likely grow as technological advances and deregulation
continue to expand the global market.

Data and Scope

Thereis no universally accepted definition of the telecommunications equipment industry or the
productsincluded inthat industry. Although, most definitions include certain basic components of
theindustry such as wireline and wirdless switches and terminal equipment such as telephone sets
and facsimile machines, thereis disagreement, regarding the inclusion of products such as broadcast
equipment, fiber optic cable, or radar equipment. Convergence between telecommunications and
computer technology makesit even more difficult to determine generally accepted classifications for
these products.

7 Ibid.

& Most companies currently require that telecommunications equipment designed for connection to
the public switched tel ephone network undergo an approval process before it can be sold in that market.

® “U.S., EU Initiad Mutual Recognition Agreement at Denver Summit,” Inside U.S. Trade,
June 27, 1997, found at http://www.insi detrade.com/sec-cgi, retrieved Dec. 20, 1997.

10" Agreement on Mutual Recognition Between the United States of America and the European
Community, found at http://www.ustr.gov/agreements/tel ecom, retrieved Dec. 19, 1997.
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The scope of the industry used for this study includes most wirdline network and terminal
eguipment, including switching and transmission equipment, as well as telephone sets, facsimile
machines, and parts for these products. Also included are most types of wireless
telecommunications infrastructure and terminal equipment such as transceivers and cellular
telephones. Communications satellites, optical fibers, fiber optic cable, and broadcast equipment
were not included in the telecommuni cations equipment data and discussions presented in this study.
For the most part, thisreport divides the industry into subgroups consisting of wireless network and
termina equipment and wireline network and terminal equipment with network equipment further
subdivided into transmission and switching equipment. Transmission equipment is used to transport
a signal, switching equipment selects the path or circuit that the signal will take, and terminal
equipment refers to the telephone sets, facsimile machines, and other devices that attach to the
network.**

Production datawas taken from two publications: Telecommunications. A Profile of the Worldwide
Telecommunications Industry and Yearbook of World Electronics Data by Reed Electronics
Research (Reed). Reed provided Commission staff with a list of product numbers from the
Harmonized Tariff Schedule (HTS) that corresponded to the products used for its production data
so that trade and production data could be matched and used to derive apparent consumption. The
officia statistics of the U.S. Department of Commerce were used along with official trade datafrom
individual countries to determine patterns of trade. To ensure that data presented in each chapter
represents identical, or nearly identical, product groups, the same data source was used for each
country’s key indicators whenever possible.

Production, trade, and consumption values for Canada, Japan, China, Korea, and Taiwan have been
converted to U.S. dollars at 1996 exchange rates, rather than the average rate for each year, in order
to diminate distortionsin market and production trends caused by exchange rate fluctuation during
1993-97.22 Average annua exchange rates were used for the EU and Mexico because the datawas
not available in aform that would allow conversion to U.S. dollars at a constant exchange rate.

Organization

Chapter 2 profilesthe structure of the U.S. telecommunications equipment industry covering topics
such asindustry concentration, globalization, productivity, R&D, principal products, and the trend
toward industry consolidation. Other sectionswithin the chapter discuss trade, the market, and trade
agreements affecting the industry. Chapters 3 through 9 focus on the industry, markets, and trade
of seven mgjor U.S. export markets for tel ecommunications equipment beginning with the EU, and
followed by Canada, Japan, Korea, Mexico, China, and Taiwan. Chapters 3 through 9 are similar
in structure to Chapter 2, aithough a non-tariff barriers section has been included and specific trade
agreements between each country and the United States are discussed.

1 Other industry sources divide the industry into subgroups that encompass different sets of products
and this report has used these alternative groupings where it is not possible to subdivide the industry as
described above. Alternative industry subdivisions include “ customer premises equipment” (CPE), which
is roughly comparable to terminal equipment although it includes the growing portion of switching and
transmission equipment that is located at the customer’ s site. “Enterprise solutions’ commonly refer to
telecommuni cations hardware and software designed for business applications while wireless
“infrastructure” equipment covers any wirel ess equipment with the exception of tel ephone handsets or
other terminal equipment.

2 The use of current rather than constant exchange rates would have had a particularly distortive
effect on trends in the Japanese market where the value of the yen increased 22 percent vis-a-visthe U.S.
dollar between 1995 and 1997. All exchange rates used in this study are average annual market rates from
the International Monetary Fund’s International Financial Satistics.
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CHAPTER 2
UNITED STATES

The United States is the world' s largest producer and consumer of telecommunications equipment
and iswidely recognized as an industry leader in the development and manufacture of leading-edge-
technology products. The U.S. share of world consumption has remained stable at 31 percent in
recent years dthough its share of total production increased by 2 percent to 33 percent during 1993-
97. Japan’ s share of global production increased from 20 percent to 21 percent, during this period
while that of the EU decreased from 29 percent to 28 percent (figure 2-1). In recent years, U.S.
firms*® have greatly expanded both their exports and their global presence as trade and investment
barriers have been removed thereby presenting new opportunitiesin foreign markets.

Industry Structure

The U.S. telecommunications equipment industry comprises a large and diversified group of
producers that differ by size, level of integration, nationality of ownership, and range of products.
A few large multinational companies such as Lucent Technologies* (Lucent), Motorola, and
Northern Telecom (Nortel) dominate the sector and supply most of the equipment purchased by the
magjor consumers, the telecommuni cations service providers. Each of these companies produces a
wide range of products and is capable of delivering complete network systems.”® The rest of the
industry includes a growing number of small- to medium-sized companies that produce a more
limited range of finished products or components. Many of these smaller manufacturers supply
productsto the major producers. For example, Lucent purchased $6 billion worth of products and
components from an estimated 64,000 U.S.-based firms during 1995 alone.’* Some midsized
producers such as Cisco, 3Com, and Bay Networks'” have focused their production on fast-
developing market segments and core competencies where their relatively smaller size and flexibility
provide an advantage over larger multi-product firmsin arapidly changing market.

Industry globdization continues to change the structure of the industry as equipment markets expand
throughout the world and the emergence of more competitive service providers create new
opportunities for equipment manufacturers. Most magjor telecommunications equipment
manufacturers market their products throughout the world and many firms have located a major
share of their production outside of the country in which they are headquartered. The U.S. industry
includes alarge number of foreign-headquartered companies that |ocated manufacturing operations

3 For the purposes of this paper, all firms that manufacture telecommunications equipment in the
United States are considered part of the U.S. industry regardless of the location of the company
headquarters or parent company.

4 Lucent Technologies was formerly AT& T Systems and Technology Group. It was spun off in
1996.

5 Motorola primarily produces wireless equipment, whereas Lucent and Nortel produce afull range
of wireless and wireline equipment.

18 |ndustry representative, telephone interview by USITC staff, Jan. 30, 1997.

7 Bay Networks was acquired by Nortel in August 1998.
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Figure 2-1
Telecommunications equipment: Shares of world production by the United States and
other major producers, 1993 and 1997

1993

United States 31%

European Union 29%

///////////////////

Other 11%

1
Other East Asia 9%

Japan 20%

Total production: $119 billion

1997

United States 33%

European Union 28%
/0077777777772 77)

%
=

Other 7%

1
Other East Asia 11%

Japan 21%
Total production: $187 billion

! Includes China, Hong Kong, Indonesia, Korea, Malaysia, Philippines, Singapore, Thailand, and Taiwan.

Source: Estimated by USITC staff based on Reed Electronics Research, Profile of the WorldwideTelecommunications
Industry, 5th ed., and Reed Electronics Research, Yearbook of World Electronics Data 1995, 1996, and 1997.



for high technology telecommunications products in the United States to benefit from a highly
educated workforce and to take advantage of the huge U.S. market’® (table 2-1). For example,
Canadian-based Nortel employs 25,000 in the United States and Swedish-based Ericsson employs
8,200. Both companies manufacture a wide range of network and terminal equipment and conduct
research and development (R& D) in the United States.’® Similarly, U.S.-headquartered firms such
as Lucent and Matorola have established production facilities outside the United States for a variety
of reasonsincluding access to lower-wage labor, proximity to important markets, and avoidance of
high tariffs on td ecommunications products. Lucent maintains manufacturing and repair facilities
in 19 foreign countries, and Motorola produces cellular and paging equipment in at least 9 countries
outside the United States.?

U.S. production of teecommunications equipment steadily increased from $36 hillion to $61 billion
during 1993-97, an average annua growth rate of 14.1 percent.?> Although U.S. production consists
of afull range of telecommunications equipment, it is concentrated in high-technology products.

Table 2-1

Selected U.S. telecommunications equipment producers with foreign-headquartered parent
U.S. Company Location of foreign-headquartered parent
Alcatel Network Systems, Inc. France

Siemens Stromberg Carlson Germany

Siemens Rolm Communications, Inc.

Ericsson Network Systems Sweden

Racal Datacom, Inc. United Kingdom

Fujitsu Network Transmission Systems Japan

Hitachi (U.S.) Inc.

NEC America

Northern Telecom (Nortel) Canada

Gandalf Systems

Source: Compiled by the staff of the USITC.

Major sectors of U.S. telecommunications equipment production include central office switching
equipment, mobile telgphone switches and transceivers, and carrier line equipment such as modems
and multiplexers. The U.S. industry also produces a major share of the world output of cellular and

'8 |ndustry representatives, interviews by USITC staff, Raleigh, NC, Aug. 4, 1997.

1 Industry representatives, interviews by USITC staff, Richardson, Texas, May 13, 1997.

2 |ndustry representative, telephone interview by USITC staff, Jan. 30, 1997, and Lucent
Technologies, Inc. and MotorolaInc., 1997 10-K Forms.

2 Egtimated by USITC staff based on Reed Electronics Research, Profile of the Worldwide
Telecommunications Industry (Surrey: Reed Business Information, 1997), and U.S. Department of
Commerce (USDOC), “MA36P and M3- 1,” (variousissues), Current Industrial Reports.
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personal communications service (PCS)? telephones and other sophisticated customer premises
equipment (CPE). The principal CPE products manufactured in the United States include modems,
private branch exchanges (PBX's), voice processing equipment, and video communications
eguipment. Commodity-type equipment such as single-line residential phones, simple facsimile
machines, answering machines, and certain parts tend to be produced by U.S. and foreign firmsin
lower wage economies such as Mexico, Malaysia, and the Philippines. The strongest competition
faced by the U.S. industry in foreign markets comes primarily from established EU-based suppliers
such as Ericsson, Nokia, Semens, and Alcatel; Canadian-based Nortel and, to an increasing extent,
from Japanese and Korean firms.

Increased |abor productivity has been a major factor contributing to the competitiveness of the U.S.
industry. Production worker employment in the communications equipment sector? increased by
only 7.4 percent to 276,000 during 1993-97. However, total sector output expanded 70 percent
during the same period, thereby increasing real output per production worker by an average of
11.9 percent per year to $539,819% (figure 2-2). The steady growth of U.S. worker productivity has
resulted from increased automation, faster assembly equipment, and wider use of computersin the
production process.® Further, productivity has been boosted by the greater economies of scale
associated with increased output of U.S. manufacturers.

One of the primary factors driving demand for telecommunications equipment has been the
continuous introduction of new products and services made possible by technological advances.
These advances have resulted largely from the U.S. industry’s enormous investment in R&D in
response to increasing domestic and international competition. Lucent and Motorola, the two largest
R&D investors in the sector, together spent $6.4 billion on R&D during 1997 The
telecommuni cations equipment industry invests an average of 10 percent of its revenues on R&D,
whereas, the total for al U.S. manufacturing industries that engage in R&D is approximately
3 percent.?® Many companies in the most highly competitive sectors of the industry spend a
substantially greater share of their revenues on R&D. For example, Alcatel, Nortel, and Ericsson
typically spend 13 to 15 percent of their revenues on R& D whereas Qualcomm, a leading U.S.
manufacturer of wirdess telecommunications equipment and the developer of CDMA? technology,
invested over 20 percent of its 1995 and 1996 revenuesin R&D.*° The large number of high tech

2 PCSissimilar to cellular technology except that it divides a coverage region into many more cells,
allowing for smaller and less expensive handsets than cellular technology. Although in the United States
PCSistraditionally associated with a digital signal and cellular, an analog, this distinction is blurring with
the addition of adigital network overlay in al major markets. EMC Publications, World Cellular Market
Report (Kingston-upon-Thames: EMC Publications, 1996), pp. 9 and 12.

% USDOC, U.S. Industry and Trade Outlook, (New Y ork: McGraw-Hill, 1998), p. 31-8.

2 The communications industry as defined by SIC 366 is primarily composed of the
telecommuni cations equipment covered in this paper although it also contains a number of additional
products such as broadcasting and signaling equipment.

% U.S. Bureau of Labor Statistics, Current Employment Statistics, and USDOC, “MA36P and
M3-1," (variousissues), Current Industrial Reports.

% |ndustry representatives, interviews by USITC staff, Lynchburg, VA, June 24, 1997, and Plano,
TX, May 12, 1997.

" Lucent and Motorola, 1997 Annual Reports.

% |nformation Technology Industry Council (ITIC), Information Technology Industry Data Book
1960-2006 (Washington, DC: ITIC, 1996), pp. 10 and 15, and National Science Foundation (NSF),
Science and Engineering Indicators-1996 (Washington: NSF, 1996), Appendix A, p. 20.

% Code division multiple access (CDMA) is atype of digital cellular telephone technology.

% |ndustry representatives, interviews by USITC staff, Richardson, TX, Research Triangle Park,
NC, and San Diego, CA, May 13 and Aug. 4, 1997.

2-4



Figure 2-2
Communications equipment: U.S. output per production worker in constant (1993) dollars
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Source: U.S. Department of Commerce, Current Industrial Report, and Bureau of Labor Statistics, Current
Employment Statistics, and Producer Price Index.

industries and top-ranked universities in the United States provide arich source of R& D engineers
and make the United States an attractive location for the production of leading-edge
tel ecommuni cations equipment.®* During 1995, 980,000 scientists were engaged in R&D in the
United States in al disciplines while the comparable figures for Japan, Germany, and France were
535,000, 255,000, and 145,000 respectively.*

Although the revenues of most mgjor telecommuni cations equipment producers continue to increase
asthe globa market expands, greater competition has already begun to put downward pressure on
prices and profitability. Motorola announced that it will lay off 15,000 employees during 1997-98
in an effort to regain its competitive status and, despite increased sales, Ericsson announced that it
will eiminate 10,000 positions in 1998 because profitability has not been satisfactory.®® Increased
competition is also likely to force the industry to eliminate the large amount of surplus capacity in
certain industry segments, such as central office switches.>

Computer-telephony integration (CTI) has also had a major impact on the industry in recent years.
CTI has been driven by the exploding popularity of the Internet and the growing number of services
associated with it including long-distance telephone service and video-conferencing. U.S. companies
such as Cisco, Bay Networks, and 3Com, which produce CTI-related equipment, have experienced
very strong growth during recent years and have become global industry leaders. During 1993-97,
the combined revenues for Cisco, 3Com, and Bay Networks grew from $2.3 billion to $11.7 hillion,

3 |bid.

® TIC, Information Technology Industry Data Book 1960-2006, p. 32.

% “Ericsson to Cut 10,000 Jobs,” CNN, Dec. 3, 1997, found at
http://cnnfn.com/hotstories/compani es/wires/971203/ericsson_wg/, retrieved Dec. 3, 1997.

% USDOC, U.S Industry and Trade Outlook, p. 31-6.
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an average annual increase of 50 percent.*® This rapid growth is likely to continue into the
foreseeable future as new services emerge from this segment of the industry. Certain major
telecommuni cations equipment companies have tried to reap the synergies associated with CTI by
pairing with smaller companies that focus on computer networks. For example, Ericsson has formed
joint ventures and strategic alliances with a number of U.S. companies including Intel, Texas
Instruments, Tellabs, and Hewlett Packard; Cisco has partnered with Alcatel; and Siemens has
formed ajoint venture with Newbridge Networks.*

Theindustry has aso been characterized by atrend toward consolidation. Thistrend isbeing driven
by many factors including price declines, surplus capacity, increasing competition, and the
challenges of establishing universal market presence and providing one-stop shopping.®” Major
mergers in the industry between U.S. and foreign-based firmsinclude Alcatel’ s (France) purchase
of DSC and Nortel’s (Canada) acquisition of Bay Networks. These transactions will increase
Nortel’s Internet product line and enhance Alcatel’ s capability as a supplier of digital switching
eguipment and business management systems while increasing the U.S.-market presence of both.®
Other notable mergers and acquisitions have paired U.S.-based firms and are designed primarily to
achieve dramatic growth and to dominate rapidly expanding markets. Cisco Systems has
successfully implemented such a strategy and 3Com’s purchase of U.S. Robotics was largely
undertaken to maintain competitivenessin the data network market. Cisco hasincreased its revenues
nearly 100 fold since 1990, largely through the acquisition of at least 25 companies.®

Trade

Total U.S. trade in telecommunications equipment increased from $13.4 billion to $23.1 billion
during 1993-97 in response to growing demand in the United States and each of its major markets.
U.S. exports nearly doubled to $13.1 billion during this period, an average annua increase of
19 percent while imports grew at amore modest annual average of 10 percent reaching $10.1 billion.
The rapid growth of exports produced atrade surplusin 1994 that steadily grew to $3.0 billion in
1997.

Overall trade growth can be attributed largely to reductions in tariff and non-tariff barriers, to
industry globalization which increases the number of cross-border shipments between parent
companies and subsidiaries, and to the proliferation of strategic alliances between firms
manufacturing in different countries. The trend toward globalization has affected the composition
of traded products by increasing two-way trade in the same type of products, such as wireless
equipment and modems. Globalization and strategic alliances have also encouraged trade in parts.
Totd U.S. trade in telecommuni cations equipment parts increased 66 percent, to $5.3 billion, during
1993-97.

% “The Electronic Business Top 200,” Electronic Business, July 1998, pp. 86-89.

% |ndustry representative, interview by USITC staff, Richardson Texas, May 12, 1997, and
Eric J. Savitz, “Net Threat,” Barron's Online, Oct. 13, 1997, found at http://interactive.wsj.com, retrieved
Oct. 17, 1997.

% USDOC, U.S. Industry and Trade Outlook, p. 31-7.

% Melissa Poszgay, “Alcatel Buys DSC Communicationsin Latest Consolidation Move,”
Communications International Reports, June 4, 1998, found at http://www.totaltele.com, retrieved
June 17, 1998.

% “Cisco Fact Sheet” and “ Summary of Acquisitions,” found at
http://cio.cisco.com//warp/public/750, retrieved June 30, 1998.
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The largest marketsfor U.S. telecommuni cations equipment exports, the EU, Canada, Mexico, and
Japan, each grew significantly during 1993-97, athough their aggregate share of U.S. sector exports
decreased from 53 percent to 50 percent as demand for U.S. products in other markets outpaced
growth in the four largest (figure 2-3). Exportsto Canada and Mexico nearly doubled during this
period, spurred by the North American Free Trade Agreement (NAFTA) and the Canada-United
States Free-Trade Agreement (CFTA) tariff reductions. Exportsto the EU and Japan increased by
73 and 64 percent, respectively, reflecting growing demand in both markets for high-technology
equipment and the leading position held by U.S. producers in these industry segments.

Latin America has been one of the fastest growing regional markets for U.S. telecommunications
products. U.S. exportsto Latin America, excluding Mexico, increased by more than 250 percent,
to $2.0 billion during 1993-97, and exports to Brazil during this period increased by a factor of
amogt 6. The expansion of the Brazilian market has been driven largely by constitutional reforms
that have encouraged major foreign and domestic investment in the telecommunications sector.*
Other rapidly growing major marketsinclude Isragl and Hong Kong, which increased purchases of
U.S. exports by almost 300 percent and 500 percent, respectively, during 1993-97.

U.S. telecommunications equipment exports consist primarily of high value-added equipment, of
which the largest groups are parts, cellular telephones, transceivers, and modems, which together
comprised 58 percent of the 1997 total. U.S. exports of parts increased from $1.8 billion to
$2.8 hillion during 1993-97, aided by the globalization of manufacturing facilities and increased
outsourcing of parts from foreign producers. The rapid expansion of cellular networks in most
countries has spurred an increase in U.S. exports of cdlular telephones and transceivers from
$2.1 billion to $4.9 billion during 1993-97. U. S. exports of modems steadily increased in value
from $443 million to $1.1 billion during 1993-96 before decreasing in 1996-97 to $1.0 billion. This
downturn was the result of a12- percent decreasein the price of modems that reduced the total value
despite a 10 percent increase in volume.*?

U.S. import sources for telecommunications equipment have changed appreciably since 1993
(figure 2-4). Although Canada and Japan remain thetwo largest sources of imports, Canada’ s share
of the U.S. total has far surpassed that of Japan, having increased from 13.4 percent in 1993 to
20.9 percent in 1997, while Japan’s share fell from 34.1 percent to 16.2 percent. Canada’'s growing
presence in the U.S. market can be attributed in part to the CFTA and to the increasing
competitiveness of the Canadian industry following the reorganization of Nortel, Canada' s dominant
equipment producer. Nortel’ s reorganization increased productivity in recent years by consolidating
its Canadian and U.S. facilitiesinto asmdler number of larger, more specialized, and more efficient
operations.** Specialization of production has contributed to increased trade between Canada and
the U.S. because many components and subassemblies are manufactured in plants located in one
country and shipped to the other country for final assembly.*

0 USDOC, International Trade Administration, National Trade Data Bank, “Brazil: Leading Sectors
for U.S. Exports and Investments,” Stat-USA Database, found at http://www.stat-usa.gov/BEN, retrieved
June 2, 1998.

“ Prior to 1997, cellular telephones were grouped with certain transceivers in Schedule B of the
Census Bureau' s foreign trade statistics and were not broken out as a separate category. They have been
included in the 1997 value for transceivers cited above in order to more accurately describe the trend in
this product grouping.

2 The average unit value of modems has steadily decreased from $282 to $190 during 1993-97.

“* Northern Telecom (Nortel), The Anatomy of a Transformation, 1996.

“ Industry Canada, Sector Competitiveness Framework: Telecommunications Equipment Industry
(Ottowa: Industry Canada, June 1997).
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Figure 2-3
Telecommunications equipment: U.S. export markets, 1993 and 1997

1993

Canada 16%

,,,,,,,,,,,,,,,,,

Japan 9% RN European Union 20%

Korea 5%

Taiwan 4% Other 31%

Total exports: $6.6 billion

1997
Canada 16%

Mexico 8%

European Union 18%

China 3%
Taiwan 2%

Other 40%
Total exports: $13.1 billion

! Does not include Hong Kong.

Source: Compiled by USITC staff, based on official statistics of the U.S. Department of Commerce.
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Figure 2-4
Telecommunications equipment: U.S. imports, by principal source, 1993 and 1997

1993

Japan 34%

Canada 13%

China 10%

Other 17%
Malaysia 8%

European Union 6% Mexico 3%
Taiwan 5% Korea 4%

Total imports: $6.8 billion

1997
Japan 16%

P Canada 21%
China 13%

Mexico 9%

European Union 6%

Taiwan 4% Korea 4%

Total imports: $10.1 billion

Source: Compiled by USITC staff, based on official statistics of the U.S. Department of Commerce.
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Japan’sloss of U.S. market share has resulted primarily from growing competition from other Asian
producers and from the rel ocation of low-end telecommuni cations equipment production from Japan
to lower wage Asian countries®® The steady appreciation of the yen during 1989-95 contributed to
the offshore movement of manufacturing facilities for telecommunications equipment--particul arly
for facsmile machines. U.S. imports of facsimile machines from Japan dropped off sharply
following this relocation. During 1993, Japan supplied 79 percent of U.S. facsimile machine
importswhich totaded $1.1 billion while Maaysia and Thailand supplied 2 percent and 10 percent,
respectively. 1n 1997, Japan’s share of the $845 million total dropped to 46 percent while that of
Malaysia and Thailand increased to 24 percent and 16 percent, respectively.

Heavy investment in Chinese production facilities by every major telecommunication equipment
manufacturer has made China one of the world' s leading exporters of telecommunications equipment
and significantly increased its share of U.S. imports during 1993-97. Although Malaysia' s exports
to the United States steadily grew during the period, its share of the expanding U.S. import total
decreased dightly, in part because of greater competition from Chinaand Mexico in low-end CPE
such astelephone sats and answering machines. Mexico has substantially increased its importance
as a foreign source of telecommunications equipment for the United States. U.S. imports from
Mexico expanded from $193 million to $909 million during 1993-97 due to growing investment in
production facilities by multinational telecommunications equipment producers such as Lucent,
Ericsson, and Motorola.

Although the EU is the world's second largest producer of telecommunications equipment, it
accounts for arelatively small share of U.S. imports, 5.7 percent in 1997. With afew exceptions,
such as Ericsson and Nokia, the mgjor EU-based producers have concentrated on salesin their home
markets where they face less competition than they do in the United States. Thisis changing as
home markets in the EU become less protected and more open to competition, forcing domestic
firms to seek new markets more aggressively. Further, EU firms such as Ericsson, Alcatel, and
Siemens have chosen to manufacture many of their higher value-added products such as cellular and
switching equipment in the United States because many of these products require customization to
specific customer requirements. This is especially true for products that are manufactured to
standards not widdly used in Europe. For example, most digital cellular equipment produced in the
EU isbased on the GSM standard which isincompatible with the TDMA and CDMA standards that
arewiddly used in the United States.

U.S. imports are composed primarily of telephone sets, both corded and cordless; parts; radio
transceivers; facsimile machines; and cellular telephones. Collectively, these products comprised
91 percent of U.S. telecommunications imports in 1997. U.S. imports of cordless and corded
telephonesincreased from $2.1 to $2.9 billion during 1993-97 while parts for telephonic apparatus
increased from $808 million in 1993 to $1.9 hillion in 1997. Imports of radio equipment parts and
radio transceivers have increased every year since 1993 each reaching $1.2 billion in 1997.
Facsimile machine imports fluctuated throughout the period, decreasing by 24 percent between 1993
and 1997 to $811 million, while cdlular tel ephone imports increased by 107 percent to $1.0 billion
in 1997 despite a dight decrease during 1995-96.

* |ndustry analyst, interview by USITC staff, New York, NY, Dec. 15, 1997.
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M ar ket

The United States is the world’ s largest market for telecommunications equipment. During 1993-
97, the U.S. market expanded from $36.4 hillion to $58.3 hillion, an average annua rate of
12.5 percent (table 2-2). The market is characterized by rapidly changing technology, evolving
industry standards, frequent new product introductions, and innovative methods of building and
operating telecommunications systems for network and business operators.*® Most of the
telecommunications equipment consumed in the U.S. market is also produced in the United States;
imports accounted for 17.0 to 19.5 percent of consumption during 1993-97.

Market growth is being driven by many factors including the increased demand for telephone lines;
wireline network upgrades; the roll-out of new wireless infrastructure; and the conversion from
andogtodigital. Greater competition has accelerated this process by making telecommunications
service providers more responsive to customer demands and more willing to risk new technologies
in order to maintain market share. During 1992-96, the number of telephone lines per 100
inhabitantsin the United Statesincreased from 56.5 to 64.0, an increase of 26 million lines.*” Much
of thisincreaseis attributable to the growing number of Internet users and telecommuters who have
added second telephone lines.*® The increased duration of telephone calls and greater bandwidth
demands associated with the growing popularity of the Internet has put further strains on existing
networks. The network was originally designed for voice callsthat typically last three minutes or
less while the average Internet connection exceeds 20 minutes.*® Further, the vast amount of data
transmission required by Internet users requires far greater precision than is necessary for voice
telephony.®® The conversion from analog to digital is also driving sales of wireline
telecommuni cations equipment, such as central office switching and transmission equipment, which

Table 2-2

Telecommunications equipment: U.S. production, imports, exports, and apparent consumption, 1993-97
Apparent Ratio of imports

Year Production Imports Exports consumption to consumption

Million dollars Percent

1993 ........... 36,217 6,843 6,593 36,467 18.8

1994 ........... 42,323 8,191 8,432 42,082 19.5

1995 ........... 47,315 8,586 10,363 45,538 18.9

1996 ........... 54,984 9,031 10,852 53,163 17.0

1997 ........... 61,356 10,068 13,082 58,342 17.3

Source: Reed Electronics Research, Profile of the Worldwide Telecommunications Industry, and official statistics of the U.S.
Department of Commerce.

“6 |_ucent Technologies, Form 10-K, 1996, pp. 10-11.

4" International Telecommunications Union (ITU), World Telecommunication Development Report
(Geneva: ITU, 1998), p. A-7, and ITU, World Telecommunication Development Report (Geneva: ITU,
1994), p. A-6.

8 MultiMedia Telecommunications Association (MMTA), 1997 MultiMedia Telecommunications
Market Review and Forecast (Arlington, VA: MMTA, 1997), p 38.

* Kumar Shah, “The Internet/I ntranet Opportunity for Local Carriers,” TeleTimes, Val. 12, No. 2,
found at http://www.usta.org/interopp.html, retrieved Sep. 15, 1998.

% James Harry Green, The Irwin Handbook of Telecommunications, 3d ed. (Chicago: Irwin, 1997),
p. 54.
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increased in value by 56 percent to $13.5 billion during 1993-97.5 These developments led the
major U.S. public service providers to invest $23.6 billion in 1996 in almost every type of network
equi pment.>

Wirdess equipment isthe fastest growing sector of the U.S. telecommunications equipment market
and the number of wireless subscribersin the United States more than tripled to 52 million during
1993-97.% Demand for cellular and Personal Communications Service (PCS) equipment has been
driven by steadily declining prices, enhanced services, and steadily increasing coverage. Although
U.S. production of wirdless equipment continues to grow, the success of the largest U.S. producers
inthe market has been mixed. Lucent's share of the global wirelessinfrastructure market has nearly
doubled in the last 2 years, reaching 13 percent, while that of Motorola has decreased from
18 percent to 14 percent.>* Motorola has suffered even greater loss of market sharein the wireless
handset market where its share dropped from 34 percent to 21 percent. A large part of this market
was lost to producers from the EU, most notably Ericsson and Nokia.

The principal customers for telecommunications network systems and components are network
operators that provide wireline and wireless local, long distance, and internationa
telecommunications service.® There were more than 1,300 local exchange service providers and
600 long distance carriers in the United States during 1997,% although the 10 largest service
providers account for the mgjority of telecommunications equipment purchases. The major suppliers
of public telecommunications network systems to the U.S. market are Lucent, Nortel, NEC, DSC
Communications, and Alcatel.® These companies along with Siemens and Ericsson also dominate
the global market for network systems.>®

Traditional network suppliers such as Lucent and Nortel have a clear advantage over new
competitors in much of this market because of their huge installed base of equipment. Lucent
switches, for example, currently serve approximately 120 million of the 171 million lines in the
United States.®® This ensures future sales because upgrades and replacement equipment will
generdly be compatible with existing equipment. Although this advantage is till formidable, itis
diminishing as new service providers enter the market and construct new networks and as established
operatorsinsist on open systems that are compatible with equipment from multiple vendors.

The market for low-end customer premises equipment (CPE) such as fax machines, telephone sets,
and answering machines is more mature than the market for network equipment and is generally
characterized by intense competition and declining prices, whereas much of the high-end CPE is
rapidly evolving and isincreasingly affected by innovationsin computer technology. For example,

- MMTA, 1998 MultiMedia Telecommunications Market Review and Forecast (Arlington, VA:
MMTA, 1998), p. 64, and MMTA, 1997 MultiMedia Telecommunications Market Review and Forecast,
p. 39.

%2 |TU, World Telecommunication Development Report (1998), p. A-71.

2 Donaldson, Lufkin, and Jenrette, The Wireless Communications Industry (New Y ork: Donaldson,
Lufkin, and Jenrette, Spring 1998 and Winter 1994-95).

* |bid.

% |bid.

% Lucent Technologies, Inc., 1997, Form 10-K, p. 7.

% Federal Communications Commission (FCC), Statistics of Communications Common Carriers
(Washington, DC: 1997), p. vi.

% MMTA, 1997 MultiMedia Telecommunications Market Review and Forecast, p. 61.

* Lucent Technologies, Inc., 1997, Form 10-K, p. 7.

€ 1bid., p. 3, and ITU, World Telecommunication Development Report (1998), p. A-11.

2-12



many PBX and key systems have changed from proprietary to open systems to meet the needs of
customers who want to customize these systems and combine them with the rest of their
communi cations equipment.

Market prospectsfor the United States will largely be determined by the successful implementation
of the 1996 Tdlecommunications Act. The 1996 Telecommunications Act (Act) represents the first
time since the Communications Act of 1934 that legislation regarding the telecommunications
industry has been significantly altered.?? Among other things, the Act permits the regiona Bell
operating companiesto offer long distance service once they meet certain requirements designed to
openthelocal exchange marketsto competition. Although the Act removes magjor impedimentsto
competition and will almost certainly have a positive impact on sales of telecommunications
equipment, it is still too soon to reliably predict the size of the impact. Many telecommunications
sarvice providers have postponed major purchases until they can revise their business plans under
the new regulatory environment and await answers to the many unresolved issues related to the
Act.®®* However, increased competition in the long distance market and the possibility of greater
competition in the local market are likely to continue to drive investment in telecommunications
networks. In light of this, the International Telecommunications Union estimates that U.S.
tel ecommunications service providers will invest an estimated $51 billion during 1996-2000.%

& USDOC, U.S. Industry and Trade Outlook, p. 31-8.

2 There have been severa important legal actions with major effects on the industry, most notably
the consent degree agreed to by the Department of Justiceand AT&T in 1982. MMTA, 1997 MultiMedia
Telecommunications Market Review and Forecast, p. 14.

& USDOC, U.S. Industry and Trade Outlook, p. 31-3.

& |TU, World Telecommunication Development Report (1997), p. A-83.
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CHAPTER 3
EUROPEAN UNION

The European Union (EU) is the second largest telecommunications equipment producer in the
world (figure 3-1). In 1997, EU production amounted to almost $52 billion, or 28 percent of total
global production. France and Germany, the largest telecommunications equipment producersin
the EU, together accounted for almost 44 percent of total EU production in 1997.%° Other leading
EU producers include the United Kingdom, Sweden, Italy, Finland, and Spain. Network
transmission and switching equipment presently account for over one-half of EU production of
telecommuni cations eguipment,*® and wireless communi cations, especially cellular communications,
isthe fastest growing sector. Less capita-intensive customer premises equipment (CPE), especially
telephone and facsimile equipment, accounts for less than 20 percent of EU production. EU
countries, similar to the United States, import much of their low-end CPE equipment from East Asia.

Figure 3-1

Telecommunications equipment: Shares of world production by the European
Union and other major producers, 1997

United States 33%

European Union 28%

Other 8%

Japan 21%
Total shipments: $187 billion

! Includes China, Hong Kong, Indonesia, Korea, Malaysia, Philippines, Singapore, Taiwan, and Thailand.

Source: Estimated by USITC staff based on Reed Electronics Research, Profile of the Worldwide Telecommunications
Industry, and Reed Electronics Research, Yearbook of World Electronics Data 1995, 1996, and 1997.

& Egtimated by USITC staff based on official data of the European Union; Reed Electronics
Research, Profile of the Worldwide Telecommunications Industry, 4th ed. (Surrey: Reed Business
Information, 1997), pp. 14-27; European Association of Manufacturers of Business Machines and
Information Technology Industry (EUROBIT), European Information Technology Observer (Frankfurt:
EUROBIT, 1997), pp. 1-200; and EU industry representatives, telephone interviews by USITC staff,
Nov. 12, 1997.

% EU industry representatives, telephone interviews by USITC staff, Nov. 12, 1997 and
May 5, 1998.
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Traditionally, the government-owned telecommunications service providers in a number of EU
countries maintained preferential equipment procurement and supply relationships with a handful
of local telecommunications equipment producers. However, recent EU efforts to create a
competitive telecommunications service market have attracted increased investment by EU and
foreign-based td ecommunications service providers, including U.S.-based companies. Thisislikely
to have positive implications for competitive EU and foreign producers of advanced technology
telecommunications equipment in their sales to these service providers.®” U.S.-based producers
compete very well in the European Union, especialy in higher technology segments of the market:
the United States' share of EU imports increased from 22 percent in 1993 to 44 percent in 1997.%

Industry Structure

The largest EU-based telecommunications equipment manufacturers are Alcatel® (France), Siemens
(Germany), and Ericsson (Sweden), each accounting for over 20 percent of total EU production, and
Nokia (Finland), which accounted for over 10 percent (table 3-1).”° Other notable EU-based
producers are Robert Bosch (Germany), Matra Nortel Communications (France),”* GPT (United
Kingdom), and Italtel (Italy).”? Major U.S.-headquartered firms, such as L ucent Technologies and
Motorola, also have production operationsin the EU (table 3-2), including joint ventures with EU-
based companies.”® Other important foreign-based companies with a manufacturing presence in the
EU include Northern Telecom (Canada) and NEC and Fujitsu (Japan).

Alcatd and Semens are epecially strong in markets for wireline transmission and public switching
equipment while Ericsson and Nokia hold strong competitive positions in the fast-growing mobile
communications sector. Historically, Siemens and Alcatel (and its predecessors™) benefited from
the national procurement policies of their primary customers, the government-owned
telecommunications authorities, which were a so the monopoly providers of servicesin their

& Cross-ownership of telecommunications service providers within the European Union is already
widespread as dominant providers have been gearing up for competition. For instance, France Telecom
owns 90 percent of Belgium's Mobistar and 35 percent of Greece's Panafon; STET of Italy owns
79 percent of Greece's Stet Hellas; Telenor of Norway owns 39 percent of Ireland’ s Digiphone; and
V odaphone of the United Kingdom owns 45 percent of Greece' s Panafon.

® Based on officia data of the European Union and Reed Electronics Research, Profile of the
Worldwide Telecommunications Industry.

® Previously named Alcatel Alsthom SA, the French-based company was renamed Alcatel in 1998.

™ Reed Electronics Research, Profile of the Worldwide Telecommunications Industry, p. 170.

™ Canadian-based Northern Telecom Ltd. (Nortel) owns 50 percent of Matra Nortel
Communications.

2 Netherlands-based Philips significantly reduced its exposure in the telecommunications equipment
sector in 1996 but still produces optical fiber and markets certain terminal equipment, much of whichis
imported from Southeast Asiaand Mexico. Communications Week International, Nov. 25, 1996, and EU
industry officials, telephone interviews by USITC staff, Dec. 16, 1997 and July 8, 1998.

7 Other U.S.-based companies that manufacture telecommunications equipment in the EU include
Harrisand Hughes.

™ Alcatel (previously named Alcatel Alsthom) resulted in 1988 from the merger of several French
telecommuni cations equipment firms and their acquisition of the worldwide tel ecommunications
equipment manufacturing operations of International Telephone and Telegraph Corporation (now ITT
Corp.).
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Table 3-1

Telecommunications equipment: Major producers in the European Union, selected products, and

headquarter country

Company name

Selected products

Headquarter country

Lucent Wireline, wireless network and terminal equipment United States
Motorola Wireless network and terminal equipment United States
Nokia Wireless network and terminal equipment Finland
Alcatel Wireline, wireless network and terminal equipment France

Matra Communication Satellite, wireless, infrastructure and terminal equipment France
Robert Bosch Business premises equipment and wireless equipment Germany
Siemens Wireline, wireless network and terminal equipment Germany
ltaltel Wireline, wireless network and terminal equipment Italy

Philips Terminal equipment Netherlands
Ericsson Wireline, wireless network and terminal equipment Sweden
GPT Wireline, wireless network and terminal equipment United Kingdom

Northern Telecom (Nortel)

Wireline, wireless network and terminal equipment

Canada

Source: Reed Electronics Research, Profile of the Worldwide Telecommunications Industry, company annual reports, and

other sources.

Table 3-2

Telecommunications equipment: U.S.-headquartered producers in the European Union and selected

products

Company name

Selected products

Cisco Network equipment

DSC! Network equipment

Harris Wireline and wireless network equipment

Hughes Wireline, wireless, and satellite network and terminal equipment
IBM Business premises equipment, and network equipment

Lucent Technologies

Wireline, wireless network and terminal equipment

Motorola

Wireless network and terminal equipment

! DSC was acquired by Alcatel in September 1998.

Source: Company annual reports.
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respective countries.” This enabled them to establish strong installed-base positionsin their home
markets. However, the EU’ s efforts to create a competitive tel ecommunications market are expected
to radicdly influence the structure of these relationships by creating significant opportunities for new
suppliers of telecommunications equipment to the EU in the future.”

The adoption of the European Commission’s directive on full competition in March 1996 was an
important event in the EU’s liberalization efforts. Under this directive, all telecommunications
sarvices, including voice telephony, were opened to competition from both domestic and foreign
suppliers on January 1, 1998, and new service providers were granted the right to build their own
telecommunicationsinfrastructure.”” Telecommunications services other than voice telephony were
liberalized in July 1996. The EU’s liberalization efforts are expected to significantly modify the
present structure of the industry and market by increasing the number of competing service
providers, thus providing new customers for telecommunications equipment producers.”
Liberdization also will encourage the traditional telecommunications services operators to increase
their sources of supply for telecommunications equipment by pressuring them to upgrade present
capabilities and add new servicesto meet consumer demand in the more competitive marketplace.”
This will be especialy beneficial for U.S. telecommunications equipment suppliers, which are
globally recognized for incorporating advanced technologies and innovative sol utions.®

The prospect of increased competition in the EU telecommunications market has already caused
many EU producers to restructure and significantly reduce employment in the EU
telecommuni cations equipment sector. The total workforce in the EU has fallen steadily over the
past decadeto an estimated 230,000 in 1997, which represents a decrease of 8 percent since 1992,
and 36 percent since 1980.8* Much of the employment loss results from the improved productivity
of major EU-based telecommuni cations equipment firms driven, in part, by increased foreign and
domestic competition in their home markets® The transfer of manufacturing and assembly
operations for more labor-intensive, low-end CPE equipment to lower wage East Asian countries

* Annemarie Roobeek and Jeroen Broeders, “Telecommunications: Global Restructuring at Full
Speed,” in The Sructure of European Industry, ed. H. W. de Jong (Dordrecht: LIuwer Academic
Publishers, 1993), pp. 273-306, and EU industry representatives, telephone interviews by USITC staff,
Nov. 12, 1997.

" 1bid., and telecommunications equipment analyst, Deutsche Morgan Grenfell, interview by USITC
staff, Sept. 25, 1997.

" EC Commission Directive of February 28, 1996, amending Commission Directive 90/388/EC
regarding the implementation of full competition in telecommunications markets (96/19/EC, OJ L 74/13,
22.03.1996), and Commission Directive of 16 January 1996 amending Directive 90/388/EC with regard
to mobile and personal communications (96/2/EC; OJ L 20/59, 26.01.1996).

8 U.S. and EU telecommunications industry representatives, telephone interviews by USITC staff,
Nov. 4-7, 1997 and July 8, 1998, and investment analysts, interview by USITC staff, New York, NY,,
Sept. 25, 1997.

™ |bid.

& |hid.

& Roobeek and Broeders, “ Telecommunications: Global Restructuring at Full Speed,” pp. 273-306;
EU industry representatives, telephone interviews by USITC staff, Nov. 12, 1997; European Commission,
Panorama of EU Industry 1995-96 (Luxembourg: Office of Official Publications of the European
Communities, 1995), pp. 10-25; EUROBIT, European | nformation Technology Observer, p. 1; and
European Commission officials, telephone interview by USITC staff, Nov. 12, 1997 and July 7, 1998.

& |bid.
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has aso reduced employment in the industry. This trend allows EU firms to concentrate on
corecompetencies in higher value technologies and equipment.®

Alcatd and Siemens compete fiercely with U.S.-based Lucent Technologies for worldwide market
share of both wireless and wirdline network equipment.®* Each holds about 9 percent of the global
market for network equipment.® Alcatel and Siemens have alarge installed base of equipment in
the EU, particularly in France and Germany, the largest EU markets. This provides the two EU
manufacturers with a distinct advantage over competing suppliers for sales of telecommunications
technology and equipment to major network service providers, such as France Telecom and
Deutsche Telekom, in the upgrade of previoudy installed network systems. However, according to
some analysts, Lucent experiences a global competitive advantage over EU producers of network
telecommunications equipment in leading-edge technology.® It also has a comprehensive product
portfolio that is capable of performing to avariety of standards.®” This enhances the firm'’ s ability
to provide systems solutions and integrate network designs across disparate technology platforms,
including wirdless and wireline systems.® In Europe, only Ericsson comes close to duplicating the
breadth of Lucent’s capabilities.®® Alcatel and Siemens lacked the range of wirelessinfrastructure
systems and installed base to be considered in the same category as Lucent and Ericsson during
1993-97. However, in 1998, Alcatel announced an agreement to buy U.S.-based DSC
Communications Corp. to broaden Alcatel’s product line while increasing its share of the U.S.
telecommuni cations equi pment market.*

Ericsson and Nokia, with rdatively small home markets, receive alarger share of their total revenues
from overseas sales than other major EU companies. These two companies, along with U.S.-based
Motorola, specialize in mobile equipment and have consequently benefited from the global boom
in cdlular communicationsto a greater extent than Alcatd and Siemens, whose primary focus until
recently has been on the much dower growing EU wireline markets for transmission and switching
eguipment.! Ericsson is particularly strong in both wireless infrastructure and terminal equipment.
Meanwhile, Nokia continues to strengthen its position as a premier wireless handset supplier with
a product mix that is predominantly digital, and appears to be gaining global market share at the
expense of smaller competitorsin Asia.®?

8 EU industry representatives, telephone interviews by USITC staff, Nov. 4-7, 1997 and
July 8, 1998.

8 U.S. and EU telecommunications industry representatives, telephone interviews by USITC staff,
Nov. 4-7, 1997 and July 8, 1998; and investment analysts, interview by USITC staff, New York, NY,
Sept. 25, 1997.

& James P. Parmeleg, “Lucent Technologies Opportunities Appear Limitless,” Deutsche Morgan
Grenfell Report, Dec. 10, 1997, pp. 6-7.

% U.S. telecommunications analysts, interview by USITC staff, New York, NY, Sept. 25, 1997.

& |bid.

8 Parmelee, “Lucent Technologies Opportunities Appear Limitless,” pp. 6-7.

¥ EU industry representatives, telephone interviews by USITC staff, Nov. 4-7, 1997 and
July 8, 1998.

% Melissa Pozsgay, “Alcatel Buys DSC Communicationsin Latest Consolidation Move,”
Bloomberg News, June 4, 1998, found at http://wwwtotaltele.con/, retrieved June 4, 1998.

' EU industry representatives, telephone interviews by USITC staff, Nov. 4-7, 1997 and
July 8, 1998, and Marc A. Cabi, “Ericsson,” Deutsche Morgan Grenfell Report, Aug. 1997, pp. 1-4.

2 Marc A. Cabi and Anthony R. Chiasson, “Nokia: Solid Margin Expansion Drives Q2 EPS
Strength,” Deutsche Morgan Grenfell: U.S Equity Research, Aug. 7, 1997, pp. 2-3.
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EU manufacturers Ericsson and Nokia gained a competitive edge in the cellular market when the
European Telecommunication Standards Ingtitute (ETSI) created the Global System for Mobile

Communication (GSM) technology as the European-wide cdlular standard.®® ETSI’ s early adoption
of digital mobile standards drove the rapid growth of GSM in Europe, and benefited European
manufacturers who could achieve economies of scalein their home market.** Conversely, the United
States was late to adopt digital standards, and its “laissez faire’ approach led to a mix of
incompatible digital standards.® Thisput some U.S. producers of digital handset cellular equipment
a adisadvantagein foreign markets, because they lacked alarge, homogenous home market base.®
The EU digita-cellular market is now valued at roughly $15 billion.%” The cellular terminal market
inthe EU isdominated by Nokia and Ericsson. Other important suppliersto the EU in the cellular
termina market include Netherlands-based Philips, and the Japanese companies, Sony, Panasonic,
and Pioneer.

The huge expenditures associated with research and development (R& D) and the acquisition of new
technologies have atered the structure of the EU telecommunications industry by increasing the
number of strategic mergers and acquisitions. Such strategic restructuring provides companies with
rapid access to new technologica skills, thus alowing an early market presence.®® R& D expenditure
among the leading EU network equipment producers has ranged from 10-15 percent of total
revenues over the past several years.®® These expenditures have become increasingly burdensome
for EU producers as the cost of R& D continues to grow for each new product generation and the
time span between product development and obsolescence continues to diminish.!® Certain
government programs have attempted to address this problem for EU-headquartered manufacturers
by supporting collaborative R& D for the development of new telecommunications equipment and
technologies, but these appear to have had little effect on the industry so far.’®* However, EU
companies are also increasingly investing in joint-ventures with U.S. and Japanese companies to
gain access to new technologies, share research costs, and increase their competitiveness. For
instance, in 1997, Alcatdl established an alliance with Cisco Systems, Inc., based in San Jose, to
increase its exposure in the fast growing networking market.*

% The GSM standard was the first major pan-European mobile communications project. Introduced
in eighteen European countries, it has created a single market with over 300 million potential customers.
Early playersin the development of GSM included the major European companies Ericsson, Nokia,
Alcatel, and Philips, but many other manufacturers offered GSM mobiles and hand portables. Gautam
Naiik, “Once Again, U.S. Trails Europein Cellphone,” Wall Street Journal, Oct. 1, 1997, p. A15.

 International Telecommunications Union (ITU), World Telecommunication Devel opment Report,
1997 (Geneva: ITU, 1997), p. 18.

% |nvestment analysts, in-person and telephone interviews by USITC staff, New York, NY,

Sept. 25, 1997 and July 9, 1998.

% |bid.

 1bid., and ITU, World Telecommunication Development Report (1997), p. 18.

% |nvestment analysts, in-person and telephone interviews by USITC staff, New York, NY,

Sept. 25, 1997 and July 9, 1998.

® Thisisroughly equivalent to the corporate R& D expenditures of competitorsin the United States
and Japan. EU industry representatives, telephone interviews by USITC staff, Nov. 4-7, 1997, company
annual reports, and other sources.

1% Reed Electronics Research, Profile of the Worldwide Telecommunications Industry, pp. 14-27.

101 For example, the EU Framework for Research and Development Program is investing over
$2 billion on information technologies over the next 5 years. EU official, telephone interview by USITC
staff, Nov. 7, 1997.

192 Telecommunications industry analyst, telephone interviews by USITC staff, July 21-23, 1998.
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The opening of European telecommunications service markets to competition is providing
opportunities for U.S. and other foreign firmsto increase salesin the EU through both investment
in European manufacturing operations and through exports. In a number of instances, labor-
intensive operations have been located in southern Europe where the EU’ s labor and startup costs
tend to be lowest.’® Although separate data do not exist for the telecommunications equipment
sector done, estimated sales by European affiliates of U.S.-based audio, video, and communications
equipment firms exceeded $3 billionin 1993** Affiliatesin the Netherlands, Germany, the United
Kingdom, and France accounted for the largest portions of such sales. European affiliates of U.S.
firms also accounted for a significant portion of U.S. exports to Europe. Estimated U.S. exports
shipped to affiliates of U.S.-headquartered audio, video, and communications equipment firmsin
Europe amounted to over $500 millionin 1993.1% Germany and the United Kingdom accounted for
the largest portion of that total.

EU production of telecommunications equipment increased at an average annual rate of 11 percent,
to $52 billion, during 1993-1997, athough it increased by just 5 percent from 1996 to 1997
(table 3-3).1% Apparent consumption grew a the same average annual rate as production since both
exports and imports approximately doubled during this period.'*” Accelerating growth in demand
for wirdess systems, datacommunications, and higher end terminal (such as key systems) and PBX
equipment spurred increased shipments in the period as telecommunications service providers
prepared for competition in 1998.

Table 3-3
Telecommunications equipment: European Union production, imports, exports, and apparent consumption,
1993-97
Apparent Ratio of imports
Year Production Imports Exports consumption to consumption
Million dollars Percent
1993 ........... 34,566 5,160 8,007 31,719 16.3
1994 ........... 39,470 6,539 10,881 35,128 18.6
1995 ........... 45,014 6,715 11,857 39,872 16.8
1996 ........... 49,425 7,853 13,616 43,662 18.0
1997 ........... 51,830 8,304 15,727 44,407 18.7

Source: Reed Electronics Research, Profile of the Worldwide Telecommunications Industry, official data of the European Union,
and USITC staff estimates.

103 U.S. industry representatives, telephone interviews by USITC staff, Oct. 14, 1997.

104 USDOC, Bureau of Economic Analysis, U.S. Direct Investment Abroad, Operations of U.S,
Parent Companies and Their Foreign Affiliates, Preliminary 1993 Estimates (Washington, DC: GPO,
1997), Table I1.E 4.

1% |hid., Table!1.H 6.

106 USDOC, U.S. Industry and Trade Outlook 1998 (New Y ork: McGraw-Hill, 1997), pp. 31-1 to
31-33.

197 Reed Electronics Research, Profile of the Worldwide Telecommunications Industry, pp. 14-24 to
14-29.
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Trade

Table 3-4

Liberalization of telecommunications equipment markets in Asia and Latin America and the
adoption of the European GSM standard for mobile telephony by over 130 foreign
telecommunications sarvices operators have enabled EU equipment producers to complement sales
in their own domestic markets with increased trade opportunities.’® During 1993-97, EU exports
of telecommunications equipment increased at an average annual rate of 18 percent to $16 billion
in 1997 (table 3-3), making the EU the world' s largest exporter accounting for amost one-half of
total world exports.’® Meanwhile, EU imports rose by an average rate of nearly 13 percent to over
$8hillion, resulting in aEU trade surplus of $7.4 billionin 1997. The EU has maintained atrade
surplusin this sector throughout the period.

Asawasthe leading supplier of imports to the EU on aregional basis with 28 percent of the total
followed by North Americawith 24 percent.*® EU imports of telecommunications equipment from
the United States increased at an average annual rate of 34 percent to $3.6 hillion (table 3-4).
Recent trade patterns show that, while the EU isin the process of balancing its trade with Asia,***
itstrade deficit with North America, particularly the United States and Canada, is persisting. The
EU’strade surplusin sector equipment results largely from devel oping-country export marketsin
eastern Europe, Asia, and Latin America. Despite the recent currency difficulties of emerging East
Asian economies such as Thailand, Malaysia, and Indonesia, industry analysts do not believe that
the long-term trends of EU-Asiatrade will significantly change.**?

Telecommunications equipment: European Union’s trade with the United States, 1993-97

U.S. share of U.S. import share of
Imports from the Exports to the United ~ European Union apparent
Year United States States imports consumption
----------------- Million dollars Percent
1993 ......... 1,133 334 22.0 3.6
1994 ......... 1,567 388 24.0 45
1995 ......... 2,601 629 38.7 6.5
1996 ......... 3,384 811 43.1 7.8
1997 ......... 3,623 996 43.6 8.2

Source: Estimated by USITC staff based on official data of the European Union.

Imports represented dmost 19 percent of EU tel ecommuni cations equipment consumption in 1997
(table 3-3). The United Stateswas an important source of these imports, accounting for 44 percent
of thetotal, and over 8 percent of total EU consumption (table 3-4). Imports from the United States
included advanced digital wireline transmission and switching technology, wireless infrastructure
and terminal equipment, and satellite communications equipment. Japan and East Asiawere other

1% |hid., pp. 14-25.

19| TU, World Telecommunication Development Report (1997), p. 16.

110 USDOC, U.S. Industry and Trade Outlook 1998, pp. 31-1 to 31-33.

| hid.

12 EU industry representatives and investment analysts, telephone interviews by USITC staff,
July 8-10, 1998.
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important sources of imports for the EU, accounting for approximately 15 percent, and 13 percent
of EU imports, respectively.**® Although Japanese producers supplied some network transmission
and switching equipment, including fiber optic transmission equipment, much of the equipment
imported into the EU from Japan and other East Asian countries consisted of facsimile machines,
telephone sets, including cellular handsets, and other terminal equipment.

Until recently, EU tariffs on telecommuni cations equipment were significant barriersto trade. The
find Uruguay Round bound rates of duty for the EU for telecommunications equipment range from
zeroto 6 percent ad vaorem for wireline equipment to 6.5 percent ad valorem for wireless network
and termind equipment. EU tariffs on telecommuni cations equipment will be eliminated under the
Information Technology Agreement.

Asia, led by China and Japan, is the largest regional destination for EU exports of
telecommunications equipment, accounting for one-quarter of the total.'** The United States
absorbed over 6 percent of EU exportsin 1997.1% The fastest growing markets for EU exports are
Eastern Europe, which hasincreased its share of EU exports from less than 2 percent of thetotal in
1989 to over 12 percent in 1997, and Latin America, where market opportunities are beginning to
expand. EU exporters are particularly attracted to the market potential for telecommunications
equipment in Central and Eastern Europe and the Newly Independent States. Governmentsin these
aress view their poorly developed telecommunicetions systems as obstacles to economic growth and
development and have targeted them for increased investment and upgrading.!*® Because French,
German, and other western European producers were traditionally the primary suppliers of
telecommuni cations equi pment to the countries of Central and Eastern Europe, those producers now
benefit from their substantial installed base in those regions. There is also a strong demand for
cellular equipment in Central and Eastern Europe, which plays to a mgjor strength of the EU
telecommunications equipment industry. The Telecommunications Research Center in the United
Kingdom characterizes the eastern European market as a potential rival to the EU and Asia predict
they will be the largest in the world by the year 2000.*" Thisis of particular interest to the EU
telecommuni cations equipment industry, since its most important regional export market, Asia, is
currently undergoing afinancial crisis, which could reduce future purchases of telecommunications
equipment.

Trade Agreements and Nontariff Barriers

U.S. companies have long alleged that procurement policies and standards and testing regulations
inthe EU arediscriminatory. The procurement policies of the telecommunications service providers

13 Estimated by USITC staff, based on Reed Electronics Research, A Profile of the Worldwide
Telecommunications Industry, and EC Commission, Panorama of EU Industry 1995/96, p. 10-26.

14 Reed Electronics Research, Profile of the Worldwide Telecommunications Industry, pp. 14-26,
and USITC staff estimates based on official data of the USDOC and the European Union.

5 1bid.

116 USDOC, U.S. Industry and Trade Outlook 1998, pp. 31-1 to 31-33.

7 Many eastern and central European countries have set goals to reach EU teledensity levels by
early in the next century, and some, such as Poland, Hungary, and the Czech Republic are making
significant progress toward that goal. USDOC, U.S. Industry and Trade Outlook 1998, pp. 31-1to
31-33.
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dlegedly have favored domestic nationd suppliersin their purchases of network equipment,*'® while
telecommunications type approva requirements’® electromagnetic compatibility (EMC)
standards,® and electrical safety requirements by some EU countries allegedly have violated the
WTO Agreement on Technical Barriersto Trade.® U.S. companies also have asserted that these
countries impose duplicative and burdensome certification, testing, and conformity assessment
procedures on non-EU suppliers of telecommunications equipment to protect favored domestic
suppliers.t?

The United States has recently concluded agreements with Germany and the EU to resolve
disagreements related to procurement and standards-related measures. On October 1, 1996, Acting
USTR Barshefsky announced that agreement had been reached with Germany to reform its
procurement system, which had been cited under Title VII of the Omnibus Trade and
Competitiveness Act of 1988 for its failure to implement its telecommunications equipment
procurement obligations under the GATT.% The United States and the European Union signed a
Mutual Recognition Agreement (MRA) on June 13, 1997, covering six sectors, including
tel ecommuni cations equipment.’* Under each agreement, U.S. and EU standards organizations will
be permitted to test and certify products for one another’s market to eliminate duplicative testing.'?®
U.S. trade officials estimate that the six agreements will save U.S. manufacturers more than
$1 billion ayear, mostly in telecommunications equipment trade, and will also sharply reduce the

18 Office of the United States Trade Representatives (USTR), 1997 Trade Policy Agenda and 1996
Annual Report, pp. 186-187.

19 |n most EU markets, all telecommunications equipment to be connected to the public switched
telephone network is required to go through atype approval process before it can be sold and installed.

120 |n 1989, the EC Commission issued an EMC directive which was implemented into national
lawsin the early 1990s. Despite afive-year phase-in period, laboratories able to test conformance with
this standard are reportedly booked for months in advance in some important markets, such as Germany.

121 Telecommunications Industry Association (TIA) representative, interview by USITC staff,
Washington, DC, Sept. 10, 1997; and Oct. 17, 1998.

122 1bid.

2 Under Title VII of the Omnibus Trade and Competitiveness Act of 1988, USTR annually
reviewed compliance by foreign governments with the Government Procurement Code, to identify
countries whose government procurement discriminates against U.S. goods and services. Pursuant to
Section 7004 of thisAct, Title VII expired on April 30, 1996. Prior to its expiration, Title VIl trade
sanctions were imposed for the first time by the Clinton Administration against the EU for discriminatory
government procurement practices in the telecommuni cations sector. These sanctions remain in place.
USTR, “Monitoring and Enforcing Trade Laws and Agreements,” Fact Sheet, Sept. 30, 1997, pp. 6-7.

24" Although U.S. and EU officiasinitialed the MRA on June 13, 1997, the MRA was not officially
signed until May 12, 1998. The telecommunications annex to the U.S.-EU MRA includes any product
intended for connection to the public telecommunications network in order to send, process, or receive
information, including analog and digital equipment using wired connection (telephones or modems) or
radio connection (mobile phones), as well as satellite terminal equipment and radio transmitters. Two
additional sections of the MRA, covering electromagnetic compatibility and electrical safety, would also
affect telecommunications equipment trade between the United States and the EU. Information
Technology Industry Council (IT1), “US-European Union Mutual Recognition Agreements (MRAS),” ITI
Public Policy Documents, June 13, 1997, and USTR, Mutual Recognition Fact Sheet, June 20, 1997.

125 For further information on the MRA, including transition periods, see Agreement on Mutual
Recognition Between the United States of America and the European Union, found on at
http://www.ustr.gov/agreements/mra/mral. pdf.

3-10



time required to get products to market.**” The agreement was supported by a broad spectrum of
the U.S. telecommunications equipment industry.?®

M ar ket

The major consumers of telecommunications equipment in the EU, as indicated previoudly, are a
heavily concentrated group of network providers, the formerly government-owned national
telecommunications service monopolies. Most of these telecommunications service operators are
either in the process of privatization, or, in the case of the United Kingdom, have already completed
privatization. In 1996, five European firms were among the 15 largest operators in the world:
Deutsche Telekom (Germany), France Telecom, British Telecom, Telecom Italia, and Telefonica
(Spain).**® The top 10 public telecommunications operators in the EU accounted for almost
80 percent of EU services revenues in 1996.*

Changein the telecommunications service sector is slowly taking place as the traditional operators
are themselves vigorously expanding into new activities to meet growing competition from new
entrants with the opening of EU telecommunications markets to competition on January 1, 1998.
New operators have been established in several EU markets, including Mercury and Vodaphonein
the United Kingdom. Further, dternative te ecommunications service operators are rapidly emerging
in France, Germany, and severa other EU countries from the energy and transportation sectors that
aready own relatively extensive private communications systems and rights of way.®' These
aternative network operators promise to be an important source of renewed growth for EU network
equipment suppliers. More recently, new customers for telecommunications equipment in the EU
have included less regulated providers of value-added services, consisting of a large number of
companies, mainly in mobile communications, data transmission, and information technology.

During 1993-97, EU apparent consumption of telecommunications equipment increased at an
average annud rate of 9 percent to $44 billion (table 3-3). The steady growth in consumption during
the period was due primarily to modernization of existing infrastructure in the southern part of the
EU and rapid expansion of new network operatorsin larger member states, such as Germany and
France, in preparation for EU telecommunications liberalization in 1998.2%2 Growth in consumption
of telecommunications equipment during the period was highest in the wireless and data
communications sectors while gpparent consumption of network equipment actually declined in the
more mature wireline sector of the market.**®

Some EU industry representatives have expressed concern that the portion of EU apparent
consumption of telecommunications equipment accounted for by imports has increased from

27 IT1,“US-European Union MRAS;” and USTR, Mutual Recongnition Fact Sheet.

8 TIA representative, interview by USITC staff, Washington DC, Sept. 10, 1997.

29 |TU, World Telecommunication Development Report (1997), p. A-84.

0 |hid.

131 Herbert Ungerer, “Liberalization of International Infrastructure and Services. The Perspective of
EU Competition Policy,” presentation at International Telecoms Pricing and Facilities Conference,
London, Oct. 3, 1996.

%2 USDOC, U.S. Industry and Trade Outlook 1998, pp. 31-1 to 31-33.

3 |hid.
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16 percent in 1993 to almost 19 percent in 1997 (table 3-3).1** However, as previously indicated,
some of the growth in import penetration is due to increased sales in the EU of lower-end terminal
eguipment such as facsimile machines, telephone sets, and other terminal equipment from East
Asian countries. Meanwhile, EU firms are concentrating on more advanced network wireless and
wirdline equipment.™*> However, the U.S. import share of EU apparent consumption has increased
steadily throughout the period, reaching 8.2 percent during 1997. This has occurred as EU imports
of U.S.-manufactured network transmission and switching equipment in both the wirdline and
wireless ssgments are increasing, which is of much concern to the EU industry, which competesin
these same sectors.’** EU imports of U.S. telecommunications equipment as a share of both total
sector imports and apparent consumption both rose in 1997 (table 3-4) .

Liberalization of the EU’s telecommunications service markets is expected to reinvigorate EU
demand for central office switches, particularly for voice trunking, as well as newer advanced
transmission and switching technologies, such as ATM core switch deployment.’*” New entrants
to the market, such as dectric power companies, which aready have established interna
communications networks along their own rights-of-way, would like to enter the voice services
market and build and use Asynchronous Transfer Mode (ATM) infrastructure to connect their
commercia customers.*® Traditiona telecommunications service providers facing increased
competition are accel erating the modernization of their infrastructures to achieve productivity gains
and thus improve competitiveness. Such improvements in the infrastructure also could restore
growth to the network equipment market. Fiber optic systems will beincreasingly implemented in
large network backbones, cable television, and the Internet in the near to mid-term future, according
to many experts.**

Since penetration of basic telecommunications services in the EU is relatively high,**° the main
emphasis of European telecommunications service providers will be on establishing or enhancing
a broadband integrated high-speed digital network to facilitate data, voice, and video
communications in both the cellular and data communications markets.*** Thiswill increase the
demand for high-technology equipment. Because U.S. suppliers have a comparative advantage in
the most advanced high-technology equipment sectors compared to their EU and Japanese rivals,
they will be well positioned to capitalize on these developments in the EU markets.*#2

In the wireline network equipment market, video, multimedia applications and services, online
services, and the Internet are increasing demand for infrastructure upgrades.**® This has, in turn,
increased pressure on operators to increase bandwidth. Consequently, demand is growing for the
following equipment:

13 EU industry representatives and investment analysts, telephone interviews by USITC staff,
July 8-10, 1998.

35 1bid.

38 1bid.

57 1bid.

138 1bid.

139 1bid.

140 MultiMedia Telecommunications Association (MMTA), 1997 MultiMedia Telecommunications
Market Review and Forecast (Arlington, VA: MMTA, 1997), pp. 158-159.

¥ 1bid.

142 U.S., European, and Japanese industry representatives, telephone interviews by USITC staff,
Feb. 14, 1997, and U.S. telecommunications equipment industry investment analysts, interviews by
USITC staff, New York, NY, Sept. 25, 1997.

13 EUROBIT, European Information Technology Observatory 1997, pp. 42-45.
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»  digital switchesthat support multiple mediafor voice, wireless, and data;

» inteligent networking technology that alleviates congestion from online service and
Internet usage;

»  remote access applications and surveillance applications using ISDN; and

*  new generation public ATM switches equipped to handle switched virtual circuits,
enabling more enhanced services from public networks.**

The mobile tdlecommunications infrastructure market experienced double digit growth in 1997 and
is expected to continue expanding in the foreseeable future. Enhancements and extensions of
existing GSM networks are driving strong growth in the demand for base stations and have
compensated for the declining analog cdllular infrastructure business. Finally, increased mobility
requirements both within and outside the office environment are creating a need for better
communications with remote workers, boosting demand for remote access.

Although the GSM cdlular market has been dominated by EU-based manufacturers, U.S.-based
Lucent isdeveloping a next-generation GSM base station based on technology it acquired in 1996.
Analysts believe the product will substantially boost Lucent's competitiveness in the GSM
market.* The introduction of Lucent’s new GSM base station could also enhance the company’s
position with emerging wireless carriersin the EU market.

The EU dready benefitsfrom awell developed infrastructure. Nevertheless, several trends suggest
there will be an expansion in future market demand for telecommunications equipment, including
equipment supplied by U.S. and other foreign producers.!*® First, as an increasing number of EU
countries liberalize their telecommunications service markets, opportunities for foreign suppliers
should increase as new service providers enter the market and traditional service providers attempt
to increase and upgrade their service offerings to meet the new competition. Second, the market for
mobile telecommunications is continuing to expand across the EU and this growth is expected to
continue to grow in the future, particularly in the areas of personal communications services.
Finally, telecommunications service providers require increasing broadband capabilities to meet
increasing business and consumer demand for multimedia and intelligent services that allow
increased customer control over service selection. This, in turn, will provide growing opportunities
for networking and other information technology products, an area where U.S. companies have a
competitive advantage.

% 1bid.
5 Parmelee, “Lucent Technologies Opportunities Appear Limitless,” p. 11.
148 EUROBIT, European Information Technology Observatory 1997, pp. 42-45.
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CHAPTER 4
CANADA

Canadais the United States' largest trading partner and was the top single-country destination for
U.S. telecommunications equipment exports each year during 1993-97. U.S.-based producers have
been very successful in the Canadian market. Imports from the United States comprised 73 percent
of Canada's total telecommunications equipment imports in 1997, and while U.S. equipment
producers have cut back some of their investments in Canadian production, they have made
significant investments in Canada for research and development (R& D). Opportunities for U.S.
manufacturers in the Canadian market are expected to increase over the next few years as the effects
of the North American Free Trade Agreement (NAFTA) become more apparent and Canada's
market, particularly for state-of-the-art equipment, continues to grow.

Industry Structure

Canadian production of telecommunications equipment increased from $2.5 hillion in 1993 to
$3.7 billionin 1997, an average annua growth rate of 10 percent (table 4-1).*" Although wireline
equipment comprised 71 percent of the total in 1997, the production of wireless equipment is
expanding at an average annudl rate of 14 percent versus 9 percent for wireline. Increased domestic
production can be attributed in part to rising demand stemming from the recent liberalization of
Canadian telecommunications services markets and the addition of new Canadian cellular service
providers.*® Increasing international demand, especialy for personal communication services (PCS)
products, also is driving growth in Canadian wireless equipment production.**®

Canada' s telecommunications equi pment industry comprises approximately 330 firms employing
approximately 44,000 people, of which about 30 firms account for over 90 percent of the industry’s
output.™®® The industry is considered to be very competitive internationally due to its strong
technology base, the presence of globally competitive producers such as Northern Telecom (Nortel),
and its sophisticated domestic market.”* Norte is Canada’ s largest telecommunications equipment
manufacturer and is considered Canada’ s leading global competitor, generating 89 percent of its
$10.7 billion 1995 revenues outside of the country.*** Nortel is vertically integrated, producing a
wide range of telecommunications equipment, and is particularly competitive in public network

7 Reed Electronics Research, Profile of the Worldwide Telecommunications Industry, 4th ed.
(Surrey: Reed Business Information, 1997), p. 60, and Reed Electronics Research, Profile of the
Worldwide Telecommunications Industry, 5th ed. (Surrey: Reed Business Information, 1997), p. 2.59.
All data are presented in constant 1996 U.S. dollars (U.S. $1 = C $1.36).

148 Canadian Embassy official, telephone interview by USITC staff, Dec. 18, 1997.

9 Industry Canada, “ Structure and Performance,” Jan. 26, 1997, found at
http://www.strategis.ic.gc.ca, retrieved Feb. 10, 1997.

%0 Industry Canada, Sector Competitiveness Framework: Telecommunications Equipment Industry
(Ottawa: Industry Canada, June 1997), pp. 4 and 8.

51 U.S. Department of Commerce (USDOC), National Trade Data Bank (NTDB), Market Research
Reports, Industry Sector Analysis, “ Canada- Central Office Switching Equipment,” Stat-USA Database,
Feb. 1995, found at http://www.stat-usa.gov, retrieved Feb. 3, 1997.

152 Industry Canada, “ Telecom Equipment Industry is World Class,” Sept. 24, 1996, found at
http://strategis.ic.gc.ca/SSG/id1079e.html, retrieved Dec. 12, 1997.
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Table 4-1
Telecommunications equipment: Canadian production, imports, exports, and apparent consumption,
1993-97

Apparent Ratio of imports
Year Production Imports! Exports consumption to consumption*
Million dollars Percent
1993 ....... 2,540 1,477 1,726 2,291 64.5
1994 ....... 2,715 1,825 2,228 2,312 78.9
1995 ....... 3,200 2,228 2,740 2,688 82.9
1996 ....... 3,517 2,667 3,443 2,741 97.3
1997 ....... 3,730 3,176 3,920 2,986 106.4

! See trade section for discussion of Canadian imports.

Source: Estimated by USITC staff based on Reed Electronics Research, Profile of the Worldwide Telecommunications
Industry, 4th ed., p. 60, Reed Electronics Research, Profile of the Worldwide Telecommunications Industry, 5th ed., p. 2.59,
and Stats Canada, Canadian Trade Statistics, various years. All data are presented in constant 1996 U.S. dollars

(U.S. $1 = C $1.36).

switching products.™® Mitel Corporation and Newbridge Networks Corporation are other
internationally competitive Canadian manufacturers and are strong in certain niche markets such as
private telephone switching systems and multiplexers, respectively.™> U.S.-based Harris produces
wirdess telgphone systemsin Canada.®® Canada s major telecommunications equipment producers
arelisted below in (table 4-2).

$:Ibe|§04r;12munications equipment: Major producers in Canada, selected products, and headquarter country
Company name Selected products Headquarter country
Harris Corporation Wireless infrastructure United States

Mitel Private branch exchanges (PBXs) Canada

Newbridge Networks Multiplexers Canada

Northern Telecom Central office switches, transmission equipment, wireless Canada

(Nortel) infrastructure and equipment

Source: Compiled by USITC staff.

The Canadian industry underwent significant restructuring and rationalization in the past few years
to cut costs, increase productivity, and reduce significant overcapacity. In thisrestructuring, Nortel
consolidated its 20 domestic-scal e Canadian manufacturing facilities to 4 world-scale plants.*® At
the same time, foreign-based firms Motorola and Ericsson, of the United States and Sweden,

153 Industry Canada, Sector Competitiveness Framework: Telecommunications Equipment Industry,
p. 15.
154 USDOC, “Canada- Central Office Switching Equipment.”
% Industry Canada, “Open to Foreign Investment,” Sept. 24, 1996, found at
http://strategis.ic.gc.ca/SSG/id1084e.html, retrieved Dec. 12, 1997.

1% Industry Canada, Sector Competitiveness Framework: Telecommunications Equipment Industry,
pp. 12 and 19, and Industry Canada official, E-mail correspondence with USITC staff, Sept. 8 and
Sept. 18, 1998.
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respectively, closed their Canadian manufacturing facilities.®> As a result, employment in the
industry has declined as firms are increasingly contracting out the manufacturing of specialized
digital products.’*®

The telecommunications equipment industry is Canada’ s most R& D-intensive sector, and R&D
expenditures for telecommuni cations equipment producers often exceed 15 percent of the value of
shipments. The $1 billion these firms spend annually on R& D accounts for 20 percent of Canadd' s
total industrial R& D.*° Government science policies, including an R& D tax credit, have been very
influentia in domestic and foreign-based companies’ decisions to maintain a significant amount of
R& D activitiesin Canada.’® In fact, although foreign investment in production has decreased in
recent years, many foreign firms have invested in R& D facilities in Canada to take advantage of
Canada swell-trained workforce in the telecommunications sector and R& D tax credits.’®* Major
world producers such as Motorola, Ericsson, and Siemens perform R&D through Canadian
affiliates.’®? For example, one of Motorola' s Canadian subsidiaries has an R& D facility focusing
on wireless equipment production and research, and Ericsson’s Canadian investments include a
cellular technology R& D center employing 450 persons.’®® Canada has no reported barriers to
investment in the telecommunications equipment industry.

Trade'®

Canada s telecommuni cations equipment importsrose a an average annual rate of 21 percent during
1993-97 reaching $3.2 hillion (table 4-1). The United States is, by far, the largest source of
Canadian tdecommunications equipment imports and accounted for most of thisincrease. Canadian

57 1bid.

%8 |ndustry Canada, Sector Competitiveness Framework: Telecommunications Equipment Industry,
p. 12.

%9 |n contrast, the Canadian manufacturing industry as a whole spends approximately 2 percent of
the value of its shipmentson R&D. Industry Canada, Sector Competitiveness Framework:
Telecommunications Equipment Industry, p. 1, and Industry Canada, “ Telecom Equipment Industry is
World Class.” Thedollar figureisin constant 1996 U.S. dollars.

1% Canada' s Scientific Research and Experimental Development tax credit has been particularly
important to telecommunications equipment producers because of their considerable R& D requirements.
Industry Canada, Sector Competitiveness Framework: Telecommunications Equipment Industry, p. 10.

181 The Scientific Research and Experimental Development Tax Credit is considered generous by
international standards. Industry Canada, “ Structure and Performance,” and Industry Canada, Sector
Competitiveness Framework: Telecommunications Equipment Industry, p. 10.

182 |ndustry Canada, Sector Competitiveness Framework: Telecommunications Equipment Industry,
p. 8.

183 1bid., and U.S. International Trade Commission (USITC), Advice Concerning the Proposed
Madification of Duties on Certain Information Technology Products and Distilled Spirits, USITC
publication 3031, 1997, p. 4-15.

184 All trade dataiin this chapter are based on Statistics Canadatrade data. These relatively detailed
data provide for in-depth analysis of trends. Using Statistics Canada data also allows for consistent
international comparison of Canada s trade with its various trading partners over the 5-year period. U.S.
Department of Commerce data on U.S. exports to and imports from Canada that differ from Statistics
Canada data are provided in footnotes. Data are presented in constant 1996 U.S. dollars (U.S. $1 =
C $1.36).
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imports from the United States grew at approximately 23 percent per year during 1993-97, reaching
$2.3 hillionin 1997, 73 percent of the total (table 4-3).1%

Table 4-3
Telecommunications equipment: Canadian trade with the United States, 1993-97
U.S. share of U.S. import share of
Imports from the Exports to the United  Canadian apparent
Year United States States imports consumption
----------------- Million dollars Percent
1993 ....... 1,028 1,044 69.6 44.9
1994 ....... 1,180 1,391 64.7 51.0
1995 ....... 1,504 1,763 67.5 56.0
1996 ....... 1,907 2,403 71.5 69.6
1997 ....... 2,321 2,765 73.1 77.7

Source: Stats Canada, Canadian Trade Statistics, various years. Data are presented in constant 1996 U.S. dollars
(U.S. $1 =C $1.36).

Theincrease in Canadian telecommunications equipment imports from the United States was due
inpart to U.S. suppliers preferential accessto the Canadian market due to the FTA and NAFTA 1%
Nortd’s rationalization of its North American manufacturing operations over the past decade was
also a significant factor.’®” In this rationalization, Nortel began to concentrate specific product
segments in facilities in Canada and the United States, but |eft final product assembly and testing
in both countries, resulting in vastly increased U.S-Canada trade in parts and subassemblies.'®®
Many of the products sent from the United States to Canada were subsequently re-exported, as
Nortel tends to supply non-North American markets from its Canadian facilities.*®® Infact, rising
imports of parts and subassemblies, many of which are later exported as finished goods, led
Canadd sratio of telecommunications equipment imports to consumption to exceed 100 percent by
1997.

Wirdess and wirdlineimports from the United States grew at average annual rates of 38 percent and
15 percent, respectively, during this period. In 1997, approximately 40 percent of
telecommuni cati ons equipment shipped to Canada from the United States were wirel ess products.
Therapid growth in wireless equi pment imports from the United States can be attributed in part to
Nortel’s U.S. wireless equipment production facilities. Nortel invested $104 million in these
facilities between 1993 and 1995. Thisinvestment resulted in a57 percent increase in exports from

1% However, according to the USDOC, U.S. telecommunications equipment exports of productsin
this report to Canada rose from $1.0 billion in 1993 to $2.1 hillion in 1997, or at an average annual rate of
19 percent. The differencein Industry Canada and USDOC datais most likely attributable to variationsin
product definitions as well as data collection methods.

168 Canadian Department of Foreign Affairs and International Trade, “Information Technologies and
Telecommunications,” 1996, found at http://www.dfait-
maeci.gc.cal TRAD...sh/strategy/20sequp.htm#Canadian Position, retrieved Oct. 19, 1997.

187 Nortel, “Northern Telecom's Transformation 1985-95,” handout to USITC staff, 1996.

188 |ndustry Canada official, E-mail correspondence with USITC staff, Sept. 18, 1998.

1% |hid.
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Nortd’s U.S. manufacturing operations, with many of these exports going to Canada to satisfy the
Canadian market or to be shipped on to third countries.”

Imports from Japan, the EU, and Mexico comprised 5 percent, 4 percent, and 4 percent, respectively,
of Canada's total telecommunications equipment imports in 1997 (figure 4-1). Imports from
Mexico rose at an average annua rate of nearly 70 percent during 1993-97.1"* The sharp increase
in imports from Mexico was most pronounced during 1995-96 (81 percent), following the
implementation of the NAFTA and the Mexican peso devaluation of December 1994.172 Imports
from the EU rose from 3 percent to 4 percent of total Canadian telecommunications equipment
imports during 1993-97, duein large part to the addition to the EU on January 1, 1995, of Sweden
and Finland, which are home to globally competitive telecommunications equipment producers
Ericsson and Nokia, respectively. Canadian imports from Japan rose 27 percent from 1993-94 but
then fell at nearly 8 percent per year from 1994-97, thereby eliminating the earlier increase. The
drop from 1994-97 can be partly attributed to Japanese producers' increasing tendency to supply
the Canadian market from facilities located in other Asian countries and in the United States.*”
Japanese producers increased shipments from plantsin the United States, which had been set up in
responseto U.S. trade pressures. Japanese firms also increasingly exported lower cost, commodity-
type equipment from lower wage Asian countries, to which they had moved much production from
Japan to cut costs.*™

Imports also rose to meet demand for new equipment generated by the liberaization of Canada's
telecommuni cations services sector and the resulting entry of new services providers.!™ Wireless
equipment imports grew the most quickly, at an average annual rate of close to 33 percent, whereas
wireline imports grew at just over 16 percent per year. As a result, the share of Canadian
telecommunications imports accounted for by wireless products rose from 25 to 36 percent during
the period. Wireless transmission and reception apparatus were the fastest growing segments of
Canada's wireless product imports, whereas the fastest growing segment of Canada’'s wireline
imports were facsimile machines. Canada's imports of telephone sets and parts of wirdline
transmission and reception apparatus also grew rapidly during 1993-97.

Because the Canadian market isrelatively smdl, Canadian producers rely on exports to recover their
R& D costs and to attain economies of scale.!™® In fact, approximately 90 percent of Canada's
telecommuni cations equipment producers export some portion of their products.r”” For example,
Harris exports most of its wireless telephone systems, which are geared toward lower density
geographic areas, to developing countries in Africa and Asia'”® Canadian telecommunications
equipment exports increased at an average annual rate of nearly 23 percent during 1993-1997,
reaching $3.9 billion (table 4-2). Canada s exports of wireless equipment grew at 37 percent ayear

0 Nortel, “Nortel in the United States: Contributing to America-- Themes and Facts,” handout to
USITC staff, 1996.

" Estimated by USITC staff based on Statistics Canada, Canadian Trade Data, various years.

72 Estimated by USITC staff based on Statistics Canada, Canadian Trade Data, various years, and
official statistics of the USDOC.

% Industry Canada official, E-mail correspondence with USITC staff, Sept. 18, 1998.

74 | bid.

1 Canadian Embassy official, telephone interview by USITC staff, Dec. 19, 1997.

78 Industry Canada, “ Foreign Market Penetration- Telecommunications Equipment: Executive
Summary,” Nov. 28, 1996, found at http://strategis.ic.gc.ca/SSG/it2769e.html, retrieved Dec. 5, 1997.

7 Industry Canada, “Trade is Key to Canada’s Prosperity,” Sept. 24, 1996, found at
http://strategis.ic.gc.ca/SSG/id1085e.html, retrieved Dec. 12, 1997.

%8 Canadian industry representative, telephone interview by USITC staff, Dec. 16, 1997.
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Figure 4-1
Telecommunications equipment: Canadian imports, by principal source, 1993 and 1997

1993

United States 70%

Other 14%

China 2%
European Union 3%
Japan 11%

Total imports: $1.5 billion

1997

United States 73%
\

Other 11%

China 3%

Mexico 4%
European Union 4%

Japan 5%
Total imports: $3.2 billion

Source: Estimated by USITC staff based on official data of Statistics Canada. Data are presented in constant
1996 U.S. dollars (U.S. $1 = C $1.36).



to $1.1 hillion, whereas exports of wireline equipment grew more slowly, at approximately
19 percent per year, to $2.8 hillion. Facsimile machines were Canada s fastest growing wireline
export sector, followed by parts of wirgline transmission and switching equipment. The United
States is Canada' s largest export market for telecommunications equipment, and accounted for
approximately $2.8 billion, or 71 percent of Canadian 1997 telecommunications equipment
exports!® Thisisduein large part to the increased market access afforded by the Canada-United
States Free-Trade Agreement (FTA) and NAFTA, the size and proximity of the U.S. market,
common equipment standards, and commercia ties.'® Canadian exports to the United States
increased a an average annual rate of 28 percent during 1993-97 in large part due to the increased
trade between Nortel plants.’®® Wireless products comprised an increasingly larger portion of
Canadian td ecommunications exports to the United States, rising from 17 percent to 29 percent of
total telecommunications exports during the period.  Other markets for Canadian
telecommunications equipment include the EU, China, and Brazil, which accounted for 6, 4, and
3 percent of Canadian telecommunications equipment exportsin 1997, respectively (figure 4-2).

Trade Agreements and Nontariff Barriers

In addition to the Uruguay Round Agreement, Canada and the United States are signatories to three
agreements affecting their trade in telecommunications equipment, the 1989 FTA, the 1994
NAFTA, and the 1997 Information Technology Agreement (ITA). The FTA eiminated tariffsin
1989 on most telecommunications equipment traded between the United States and Canada and
remaining tariffs were diminated on January 1, 1998.%%> Although the FTA addresses the phase out
of tariffs on products meeting origin requirements, the NAFTA clarifies rules of origin related to
telecommunications equipment.’®® The ITA eiminates U.S. and Canadian tariffs on third country
trade in most telecommuni cations equipment as of January 1, 2000. U.S. industry has reported no
nontariff trade barriers for U.S. telecommunications equipment in the Canadian market.*®*

1 However, according to USDOC data, U.S. telecommunications equipment imports from Canada
rose from $914 million in 1993 to $2.1 billion in 1997, or at an average annual rate of 23 percent.

80 |ndustry Canada, “ Foreign Market Penetration- Telecommunications Equipment: Executive
Summary,” and Industry Canada, Sector Competitiveness Framework: Tel ecommunications Equipment
Industry, p. 14.

181 |ndustry Canada official, E-mail correspondence with USITC staff, Sept. 18, 1998.

182 |ndustry Canada, “NAFTA and the Telecommunications Equipment Sector,” May 28, 1996,
found at http://strategis.ic.gc.calSSG/it00788e.html, retrieved Dec. 5, 1997.

18 The FTA'srules of origin were cumbersome and less clear, preventing U.S. telecommunications
equipment suppliers from taking full advantage of the FTA trading environment. Most notably, the
NAFTA eliminated the value content requirement of the FTA that was considered costly and burdensome
to the telecommunications equipment industry. In its place the NAFTA requires that, to receive
preferential treatment, non-North American telecommunications equipment inputs must undergo sufficient
transformation in aNAFTA country to result in a specified change of tariff classification. A few
exceptions exist. For further information, see U.S. International Trade Commission (USITC), Industry &
Trade Summary: Telecommunications Equipment, USITC publication 2820, Oct. 1994, p. 28. For details
on the NAFTA regarding telecommunications equipment see Industry Canada, “NAFTA and the
Telecommunications Equipment Sector.”

184 Office of the United States Trade Representative (USTR), 1998 National Trade Estimate on
Foreign Trade Barriers, found at http://www.ustr.gov/reports/nte/1998/contents.html, retrieved
Dec. 5, 1997.
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Figure 4-2
Telecommunications equipment: Major Canadian export markets, 1993 and 1997

1993

United States 60%

\\\\\\\\

European Union 10%

China 8% Mexico 3%

Total exports: $1.7 billion

1997

United States 71%

Other 16%

Brazil 3%
European Union 6% China 4%

Total exports: $3.9 billion

Source: Estimated by USITC staff based on official data of Statistics Canada. Data are presented in
constant 1996 U.S. dollars (U.S. $1 = C $1.36).



M ar ket

The Canadian market for telecommuni cations equipment grew from $2.3 billion during 1993-97 to
$3.0 billionin 1997, or by an average annual rate of 7 percent.’® The Canadian market is similar
to that of the United States; it isvery mature, users demand sophisticated products, and demand for
wireless equipment is increasing rapidly. Growth in Canada's market for wireless equipment
averaged 13 percent per year whereas growth in the market for wireline equipment averaged
4 percent. However, wireline equipment demand is not entirely dampened; Canada’'s 1993
deregulation of the long distance service market allowed new entrants to compete and prompted
savice providers to install new wireline networks within Canada.*®® The market for central office
switching equipment remained flat during the period, and while Canadian manufacturers continue
to satisfy the majority of domestic demand for central office switching equipment, imports have
supplied a growing share of demand since 1993. This increase in imports is due in part to the
termination in 1994 of a45-year-old preferred supplier agreement between Bell Canada Enterprises
(BCE), Canada s major telecommunications service provider, and Nortel, allowing all companies
to bid competitively on BCE contracts.”® Therising demand for wireless equipment was due in part
to increasing demand for PCS equipment by service providers that want to deploy the newest
technologies to attract alarger share of the rapidly growing number of subscribers.'#

Imports comprised a growing share of the Canadian telecommunications equipment market during
1993-97. In fact, the increasing amount of telecommunications equipment being imported into
Canada by Canadian firms for re-export, sometimes after further assembly, caused the value of
imports to exceed the total value of the Canadian market by 1997.*%° Imports from the United States
comprised nearly 80 percent of the Canadian market for telecommunications equipment in 1997
(table 4-3) and were largely composed of parts and subassemblies for incorporation into finished
products destined for export.

Most telecommunications equipment purchases in Canada are made by telecommunications service
providers, the largest of which is BCE, the mgjor provider of loca and long distance
telecommunications services in Canada'® BCE owns 51 percent of Nortel, Canada's largest
telecommuni cations equipment producer. Other major service providers and equipment purchasers
are Tdusand BC Telecom. Some industry analysts believe the elimination in 1994 of the preferred
supplier agreement relationship between Nortel and Bell Canada caused Canadian production of
some tel ecommuni cations equipment, such as central office switches, to decline due to greater import
competition.™*

A variety of factors are expected to cause the Canadian market for telecommunications equipment
to grow and could create opportunities for U.S. producers. Like the United States, Canada must

185 Reed Electronics Research, Profile of the Worldwide Telecommunications Industry, 4th ed.,
p. 32.

188 Canadian industry representative, telephone interview by USITC staff, Dec. 22, 1997.

187 USDOC,“ Canada- Central Office Switching Equipment.”

188 Canadian industry representative, telephone interview by USITC staff, Dec. 22, 1997.

8 |hid.

1% BCE provides telecommunications services through its subsidiariesincluding Bell Canada, BCE
Mobile Communications, Bell Canada International, and Telesat Canada. BCE also has minority
investmentsin several other major telecommunications service providers. BCE Inc, 1996 Annua Report.

181 USDOC, “Canada- Central Office Switching Equipment.”
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upgrade itsinfrastructure to transmit growing amounts of data, and will likely increase its demand
for leading-edge technol ogies and equipment including packet switching equipment and ATMs.*2
Wirdess demand is growing and the number of Canadian PCS users is expected to increase from
1 millionin 1995 to 3.5 million by 2000. To meet this growing demand, the Canadian Government
awarded nine new digital PCS licenses in December 1995, four for broadband and five for
narrowband services.'®* Growth in the Canadian PCS market will benefit U.S.-based producers of
such equipment, relative to other foreign producers, due to compatible PCS standards between the
two countries™ Wireless communications are particularly important in Canada because of the lack
of awireline infrastructure in the country’s sparsely populated northern regions.!® As of 1996,
cellular networks reached more than 90 percent of Canada’ s population.®®

Canadd sincreasing demand for and competition in telecommunications services is expected to drive
future demand for telecommunications products, particularly for the most technologically advanced
equipment. U.S. Government sources predict that demand will increase opportunities for both
world-class Canadian companies and U.S. companiesthat have been the primary source of Canadian
imports.’® Further, in 1996 the Canadian Department of Industry adopted the U.S.-developed
CDMA as an approved standard in Canada for cellular and data networks operating in the 800 MHZ
band, which should benefit U.S. producers that provide equipment for this standard.’*® Finaly, on
May 1, 1997 the Canadian Radio-Teevision and Telecommunications Commission (CRTC) issued
rulings to open up to competition Canada's $7.5 billion local telephone services market, which
should increase demand for equipment by new and current service providers aiming to compete by
using state-of -the-art equipment. This could potentially benefit U.S. equipment manufacturers.'*

Although U.S. producers stand to gain from these trends in the Canadian market, they will lose their
FTA and NAFTA tariff preferences in the Canadian market relative to other foreign suppliers on
January 1, 2000, as Canada eliminates its remaining telecommunications equipment tariffs under
the ITA. Thiscould increase competition for U.S. firmsin the Canadian market from European and
other foreign telecommunications equipment producers.

192 MultiMedia Telecommunications Association (MMTA), 1997 MultiMedia Telecommunications
Market Review and Forecast (Arlington, VA: MMTA, 1997), p. 170.

1% USDOC, NTDB, Market Research Reports, International Market Insight, “ Canada- Personal
Comm Services Expand,” Stat-USA Database, Feb. 26, 1996, found at http://www.stat-usa.gov, retrieved
July 21, 1997.

14 USDOC, “Canada- Personal Comm Services Expand.”

1% MMTA, 1997 MultiMedia Telecommunications Market Review and Forecast, p. 170.

1% Industry Canada, “Wireless Communications in Canada,” Sept. 24, 1996, found at
http://strategis.ic.gc.ca/ SSG/id1075e.html, retrieved Dec. 5, 1997.

197 USDOC, NTDB, Market Research Reports, International Market Insight, “ Canada' s Telecom
Infrastructure,” Sept. 20, 1996, found at http://www.stat-usa.gov, retrieved July 21, 1997.

1% EMC Publications, World Cellular Market Report: CDMA 800 and 1900 Markets, July 1996,
p. 81.
1% USDOC, Office of Telecommunications, “ The Canadian Telecommunications Market,”
Aug. 1997.
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CHAPTER 5
JAPAN

The Japanese tel ecommuni cations equipment market, valued at $36 billion*® in 1997, is the third
largest globally after the United States and the European Union (EU). Despite Japan’s economic
slowdown, the telecommunications industry continues to expand and has been outperforming the
rest of the economy in recent years.®* The growth of the Japanese market from 1993 to 1997 was
aided by regulatory liberdization affecting certain equipment sales and telecommunications services,
increasing use of the Internet and cellular systems, and growing investment in infrastructure by the
Japanese Government and private industry. Market growth for services and, subsequently,
equipment, is expected to continue in the foreseeable future.?*

Despite this growth, the Japanese telecommunications equipment market traditionally has been
relatively closed to U.S. and other foreign producers, whose market shares remain very low. U.S.
import penetration of the Japanese market was only 5 percent in 1997 and U.S. investment in
manufacturing operations in Japan remains almost nonexistent. However, therelatively large size
of the Japanese market ensuresthat it will remain important for U.S. producers. In 1997, Japan was
thethird largest market for U.S. telecommunications equi pment exports after Canada and Mexico.
Although Japan has no import tariffs on telecommunications equipment, U.S. firms allege various
nontariff barriers to their sales in the Japanese market. Nonetheless, changes in Japan's
telecommuni cations business climate and market could provide substantial new opportunities for
U.S. equipment producers.

Industry Structure

Total Japanese telecommunications equipment production grew from $24.3 hillion in 1993 to
$38.3 hillion in 1997, averaging 12 percent annually (table 5-1).*® Japan is the third largest
telecommuni cations equipment producer in theworld after the United States and the EU, accounting
for dightly more than 20 percent of the world total in 1997 (figure 5-1). Japanese production
growth averaged dightly more than 1 percent during 1993-94, increased to nearly 20 percent during
1994-96, and slowed to approximately 8 percent during 1996-97. The bulk of Japan's
telecommunications equipment production is comprised of wireline equipment, valued at
$23.9 hillion in 1997, compared with wireless equipment production of $14.4 billion that year.
However, Japan's 22 percent annual growth rate for wireless equipment production outpaced the
8 percent annual growth of wireline equipment production during 1993-97. During the 5-year

20 Al production and trade data in this chapter are given in constant 1996 U.S. dollars (U.S. $1 =
¥ 109).

21 .S, Department of State telegram,“ Overview of Japanese Telecommunications Market,”
message reference No. 004803, prepared by U.S. Embassy, Tokyo, June 22, 1998.

202 | bid.

23 Reed Electronics Research, Profile of the Worldwide Telecommunications Industry, 4th ed.
(Surrey: Reed Business Information, 1997), p. 62, and Reed Electronics Research, Yearbook of World
Electronics Data (Surrey: Reed Business Information, 1996 and 1998).
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Table 5-1
Telecommunications equipment: Japan’s production, imports, exports, and apparent consumption,1993-97

Apparent Ratio of imports
Year Production Imports Exports consumption to consumption
Million dollars Percent
1993 ....... 24,284 1,253 7,539 17,998 7.0
1994 ....... 24,606 1,738 7,306 19,038 9.1
1995 ....... 27,945 2,692 5,678 24,959 10.8
1996 ....... 35,633 3,913 5,356 34,190 11.4
1997 ....... 38,312 3,870 6,470 35,712 10.8

Source: Reed Electronics Research, Profile of the Worldwide Telecommunications Industry, 4th ed.; Reed Electronics
Research, Yearbook of World Electronics Data; and Ministry of Finance, Japan Exports and Imports, various issues.
Figures presented in constant 1996 U.S. dollars (U.S. $1 = ¥ 109).

Figure 5-1
Telecommunications equipment: Shares of world production by Japan and other
major producers, 1997

United States 33%

European Union 28% \
A,

0000000000000

Other 7%

Other East Asia® 11%

Japan 21%
Total shipments: $187 billion

Y Includes China, Hong Kong, Indonesia, Korea, Malaysia, Philippines, Singapore, Taiwan, and Thailand.

Source: Estimated by USITC staff based on Reed Electronics Research, Profile of the Worldwide Telecommunications
Industry, and Reed Electronics Research, Yearbook of World Electronics Data 1995, 1996, and 1997.
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period, production of cdlular telgphones, base stations, and pagersincreased at average annual rates
of 43 percent, 40 percent, and 12 percent, respectively, to meet growing domestic demand.

The dow growth of wirdline equipment production in Japan has resulted largely from the relocation
of low-end, commodity-type equipment production such as telephone sets and facsimile machines
to lower wage Asian countries including Malaysia, Indonesia, and China. This shift was primarily
in response to the steady appreciation of the yen during 1990-96.2%* At the same time, Japan's
production of higher end wirdline transmission and switching equipment grew at an average annual
rate of approximately 15 percent from 1993-97. Part of this growth can be attributed to purchases
by Nippon Telegraph and Telegphone (NTT), Japan’ s main domestic service provider, asit converted
itswireline network from anaog to digital .2

Japan’ s telecommuniceations equipment industry is dominated by a small number of large Japanese-
based producers that manufacture telecommunications equipment in addition to a diverse range of
products. Thefour biggest firms, NEC, Fujitsu, Matsushita, and Toshiba, were among the world's
top 20 telecommunications equipment suppliersin 1997.2% Other large producers include Hitachi,
Oki Electric, and Ricoh.?” Most of these firms produce a wide variety of wireline and wireless
transmission, switching, and termina equipment, even manufacturing products that are unprofitable
in order to retain complete product lines (table 5-2).2%  Japanese manufacturers outsource very little
to unaffiliated suppliers, and most smaller producers are members of tightly knit industry groups
that supply components to the large firms.2®® Other important producers in the wireless terminal
market include Sony and Pioneer.

Telecommunications equi pment production in Japan traditionally has had a strong domestic focus,
dueinlarge part to the relationship between the major equipment producers and NTT, the country’s
single largest telecommunications equipment purchaser. Because NTT's procurement has been
relatively stable and large-scale, Japanese firms have produced equipment almost exclusively for
NTT, have designed much of their higher end equipment to NTT’ s proprietary standards, and have
had little incentive to enter the competitive global market.?!® While this relationship has allowed
Japanese producers to dominate the domestic market, it has hindered their global competitiveness
in higher end equipment.

24 Reed Electronics Research, Profile of the Worldwide Telecommunications Industry, p. 62, and
Japanese industry representatives and investment analysts, telephone interviews by USITC staff,

Oct. 1996- Feb. 1997.

25 The conversion was completed in December 1997. Communications Industry Association of
Japan (CIAJ), “Digital Conversion of Network Completed,” CIAJ Quarterly, May 1998, found at
http://www.cigj.or.jp/cigj/cig-e/quart/ci001083.html, retrieved June 30, 1998, and L ouis Ross, Merrill
Lynch Japan analyst, E-mail correspondence with USITC staff, July 20, 1998.

26 “Top 50 Equipment Manufacturers, Ranked by Revenue,” Communications Week International,
Nov. 24, 1997, p. 3L

27 Reed Electronics Research, Profile of the Worldwide Telecommunications Industry, p. 170.

28 However, several firmsin the electronics sector are accruing a great deal of losses in some of
these product areas and may find it difficult to stay in unprofitable business lines as credit difficultiesin
Japan continue. Ross, interview by USITC staff, New York, NY, Dec. 15, 1997, and E-mail
correspondence to USITC staff, Aug. 14, 1998.

2% These industry groups are often referred to as keiretsu. Ross, interview by USITC staff.

210 Raoss, “Japan’s Telecommunications Industry: Where It's Been and Where It's Going,”

June 1997, p. 31.
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Table 5-2

Telecommunications equipment: Major producers in Japan and selected products

Company name

Selected products

NEC Digital switching systems, wireline terminal and transmission equipment, wireless
infrastructure and terminal equipment
Fujitsu ATM switching systems, wireline terminal and transmission systems, wireless

infrastructure and terminal equipment

Matsushita Communication
Industrial

Cellular telephones, telephone sets and systems, pagers, radio systems, network
equipment

Toshiba Switching equipment

Hitachi Switching equipment

Oki Electric Wireless and wireline network and terminal equipment
Ricoh Facsimile machines

Source: Compiled by USITC staff based on ITU, Reed Electronics Research, Profile of the Worldwide Telecommunications
Industry, various company annual reports, and company World Wide Web sites.

Japanese producers have had far more success in foreign markets with lower end consumer premises
equipment (CPE), such as facsimile machines, which benefit from Japan’'s advanced, low cost
manufacturing processes.?!!

This domestic market focus is beginning to change and Japanese producers are becoming more
internationally competitivein higher end tedlecommuni cations products such as optical fiber, routers,
bridges, ATM equipment, and components of emerging wireless terminal technologies.?? Fujitsu
and Toshiba have had success selling network and switching equipment in developing marketsin
Asia, Latin America, and Africa, where customers value the low prices and superior service of
Japanese suppliers over the technologically advanced features of U.S. and EU equipment.?* Some
industry anaysts view such sales as stepping stones toward acquiring greater competency in higher
end products as well as a means to promote Japanese equipment standards globally.?

Further, Japanese telecommunications equipment producers benefit from their global marketing
experience with other types of products. NEC, Fujitsu, Tashiba, and Hitachi produce computer
hardware in addition to telecommunications equipment, which provides them a long-term
competitive advantage as these industries become increasingly integrated.?® Toshiba and
Matsushita will probably continue to benefit from their successful experience selling consumer

21 Japanese industry representatives and investment analysts, telephone interviews by USITC staff,
Oct. 1996-Feb. 1997.

%2 Ross, “Japan in the World Telecom Market,” Computing Japan, Aug. 1997, p. 17.

213 Japanese industry representatives and investment analysts, telephone interviews by USITC staff,
Oct. 1996-Feb. 1997.

24 Ross, interview by USITC staff.

%5 Raoss, “Japan’s Telecommunications Industry: Where It's Been and Where It's Going,” p. 31. In
comparison, none of the major U.S. telecommuni cations equipment manufacturers produce computers.
However, certain U.S.-based companies such as Cisco Systems, IBM, and others do produce routers,
modems, and components used by both industries.
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electronics internationally as the markets for telecommunications equipment, computers, and
consumer electronics converge?® Japanese producers also possess extensive experience in
digitization and are likely to benefit as telecommuni cations equipment, such as cellular handsets and
personal digital assistants (PDAs), move toward the next generation.?*” Finally, in the wake of
deregulation, discussed below, NTT is expected to expand aggressively overseas, which will truly
lead Japanese suppliersinto the international market.?'8

Foreign direct investment in telecommunications equipment production in Japan has been very
limited. A notable exception is U.S.-based Lucent Technologies, which has a joint venture with
Y azaki Cable to manufacture fiber optic cable.?® To date, most foreign investment has been in
research and development (R&D) facilities. Lucent has invested in telecommunications R&D
|aboratories in Japan, as have Canadian-based Nortel and Sweden-based Ericsson, and Motorola
recently announced R& D investment plans.??® A few foreign firms have formed joint ventures with
Japanese firmsin certain areas to provide speciaized technologies, such as U.S.-based Qualcomm’s
joint venture with NTT to provide code-division multiple-access (CDMA)??* technology for cellular
base stations and handsets.??> U.S. Government sources report no known third country firms
manufacturing telecommunications equipment in Japan.?

The lack of foreign manufacturing investment in Japan stems from a variety of reasons. U.S.
Government sources report that, while many U.S. firms have successfully sold to NTT and its
competitors, sales volumes are insufficient to justify investing in Japanese production facilities.?
For example, athough U.S.-based Cisco Systems has sold significant quantities of wide area
networking (WAN) equipment to NTT, and others, Cisco has not invested in manufacturing in Japan
and instead relies on OEM relationships with local manufacturers for its Japanese sales®® U.S.
firms have reported that foreign sales are restricted in the Japanese market because of Japan/NTT-
unigque product standards and NTT’s tendency to procure from its own family of suppliers.??

216 .S. and EU industry representatives and analysts, telephone interviews by USITC staff,
Oct. 1996- Feb. 1997.

27 Raoss, E-mail correspondence with USITC staff, Aug. 14, 1998.

28 | bid.

219 Foreign Commercial Service officer, U.S. Department of Commerce (USDOC), U.S. Embassy,
Tokyo, E-mail correspondence with USITC staff, Oct. 20, 1997. Fiber optic cable is not included among
the telecommuni cations equipment discussed elsewhere in this report although it is an integral component
of the telecommunications network.

20 C|AJrepresentative, E-mail correspondence with USITC staff, Oct. 20, 1997, and “Motorola
CIG Establishes 3G Wireless Research and Development Center in Japan,” Motorola, press release,
June 24, 1998.

21 CDMA isadigital standard for mobile phone systems that provides up to 10 times the capacity of
analog systems.

2 Ross, E-mail correspondence with USITC staff, Oct. 17, 1997.

228 Foreign Commercial Service officer, USDOC, U.S. Embassy, Tokyo, E-mail correspondence
with USITC staff, Oct. 20, 1997.

24 |bid.

25 Cisco relies on OEM partnerships with prominent Japanese computer manufacturers such as
NEC, Hitachi, and Fujitsu to produce its WAN equipment in Japan. Foreign Commercial Service officer,
USDOC, U.S. Embassy, Tokyo, E-mail correspondence with USITC staff, Oct. 20, 1997.

226 These barriers are discussed in the “ Trade Agreements and Nontariff Barriers’ section of this
chapter.
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Further, many sales by foreign firms to NTT are one-time opportunities rather than long-term
commitments.??’

Trade™

Japan’ s telecommunications equipment imports rose at an average annual rate of 46 percent during
1993-96, to $3.9 hillion (table 5-1).?° However, imports were flat in 1997 in large part due to the
depreciation of the yen that began in 1996 and the deepening of the Japanese recession. Wireline
equipment accounted for approximately 75 percent, and wireless equipment for 25 percent, of
Japan’'s 1997 sector imports. Wireless equipment imports grew at an average annua rate of
35 percent during 1993-97, reaching $941 million. Wireless import growth was spurred by a
revision in government regulations in April 1994 which alowed consumers to own cdllular
telephones that could previously only be rented.”® Japan’s wireline equipment imports increased
from $970 million in 1993 to $2.9 billion in 1997, or by 32 percent annually.

Imports of wirdline parts and accessories grew by an average of 35 percent per year and accounted
for thesingle greatest share, 29 percent, of Japan’s telecommunications equipment importstotal in
1997. The next largest category, transmission apparatus for wireless equipment, comprised
18 percent of all telecommunications equipment imports. Wireline switching and transmission
equipment accounted for 17 percent and 12 percent, respectively, of Japan's 1997
telecommuni cations equipment imports.

In 1997, the United States was the largest source of Japan’ s telecommuni cations equi pment imports,
supplying amogt haf, while the next-largest sourceswere the EU, China, and Malaysia (figure 5-2).
Japan’ simports from the United States rose from $695 million in 1993 to $1.8 billion in 1997, an
average annual increase of dightly more than 25 percent,”** while the U.S. share of Japanese
telecommuni cations equipment importsfell from 56 percent to 46 percent. Some U.S. imports were
displaced by those from the EU, which rose from dightly more than 2 percent to approximately
19 percent of total imports, athough thisjump for the most part reflects the addition of Finland and
Sweden to the EU on January 1, 1995.

21 Ross, interview by USITC staff.

28 Al trade datain this chapter are based on Ministry of Finance (MOF) statistics. These relatively
detailed data provide for in-depth analysis of trends. Using MOF data also allows for consistent
international comparison of Japan’s trade with its various trading partners over the 5-year period.

USDOC data on U.S. exports to and imports Japan that differ from MOF numbers are provided in
footnotes.

2% MOF, Japan Exports and Imports (Tokyo: Japan Tariff Association, 1993,1994,1995,1996, and
1997).

20 Japan Electronics Almanac 95/96 (Tokyo: Dempa Publications, Inc., 1995), p. 88. Japan agreed
to institute this change under the 1994 U.S.-Japan agreement on cellular telephones.

=1 However, according to USDOC data, U.S. telecommunications equipment exports to Japan of the
products covered in this report rose from $604 million in 1993 to $991 million in 1997, or at an average
annual rate of 13 percent. Ministry of Finance statistics presented in current U.S. dollars would show
Japan’ simports from the United States rising from $683 million in 1993 to $1.6 billion in 1997, or at an
average annual rate of 24 percent. The differencein MOF and USDOC datais most likely attributable to
variationsin product definitions as well as data collection methods.
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Figure 5-2
Telecommunications equipment: Major Japanese import sources,* 1993 and 1997

1993

United States 55%

////////////////

Malaysia 10% Other 19%

China 5% E U 20
K 3% uropean Union 2%
or aalwa{)n 3% Thailand %%

Total imports: $1.3 billion

1997

United States 46%

/////////////

N

7////////////////

/////////////////

European Union 19% Other 9%

R Singapore 3%
Thailand 4%

Taiwan 4%
Malaysia 6%

China 9%
Total imports: $3.9 billion

! Figures presented in constant 1996 dollars (U.S. $1= ¥ 109).

Source: Ministry of Finance, Japan Exports and Imports, various issues.
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These two countries are home to globally competitive telecommunications equipment producers
Nokiaand Ericsson.?? Japan’simports from other Asian countries®® increased at an average annual
rate of 37 percent thereby expanding their total share from 25 to 29 percent during 1993-97.

The growth in imports from Asiawas reportedly due in part to imports coming from Japanese firms
that had relocated factories to Asia to escape rising production costs at home associated with the
high yen.?* Japan’'s telecommunications equipment exports decreased from $7.5 hillion to
$5.3 billion between 1993 and 1996, then rose to $6.5 billion in 1997 (table 5-1). These
fluctuations can largely be attributed to changes in the exchange rate. The 1993-96 decrease
coincided with the gppreciation of the yen, which influenced some Japanese manufacturers to move
production of lower end equipment overseas as mentioned above.”*® Japanese industry sources
attribute the increase in exports during 1997 to the depreciation of the yen against the dollar that
began in the latter half of 1996, which made Japanese exports more competitive abroad.?®

Nearly 80 percent of Japan’s 1997 exports of telecommunications equipment were wirgline
products, while the remaining 20 percent were wireless products. Parts of wireline products
comprised the largest single export sector (39 percent), followed by fax machines (19 percent).
Wirdless apparatus, which includes cellular telephones, comprised 14 percent of Japan’s 1997
telecommuni cations equipment exports.

The United States is Japan's largest export market, accounting for 32 percent of Japan's 1997
exports, followed by the EU, China, and Hong Kong (figure 5-3). Although Japan’s total exports
to the United States fell at an average annual rate of closeto 5 percent during 1993-97, exports of
wireline equipment parts grew at an average annual rate of 11 percent, reaching nearly 45 percent
of 1997 exports. Twenty-two percent of total exportsto the United States were fax machines, which
fell by nearly 16 percent annually, and 15 percent were wireless transmission apparatus, which fell
by 2 percent.

Trade Agreements and Nontariff Barriers

Japan and the United States are signatories to various bilateral agreements affecting sales of U.S.-
produced telecommunications egquipment in the Japanese market. The primary U.S. objective of
these agreements has been to maximize competitive opportunities within the Japanese market and
to ensure procedures consistent with the 1979 GATT Agreement on Government Procurement,
which Japan had not extended to NTT’s procurement of telecommunications equipment.?*” Thus,
some of these agreements have sought to increase NTT's procurement of foreign-made
telecommuni cations equipment as well as the equipment procurement by Japanese government and
guasi-government entities other than NTT. Other bilateral agreements address Japan-specific

22 |nfact, Japan’simports from the EU increased nearly 25-fold from 1994 to 1995, the year these
two countries joined the EU.

28 China, Hong Kong, Korea, Maaysia, Singapore, Taiwan, and Thailand.

24 Japan Electronics Almanac 95/96, p. 88.

25 |nternational Telecommunications Union (ITU), “Trade in Telecommunications Equipment,” in
World Telecommunications Devel opment Report, (Geneva: ITU, 1997), p. 19.

26 CIAJ, “Telecommunications Equipment Statistics for the Fourth Quarter 1997,” found at
http://www.cigj.or.jp/ciaj/ci001078.html, retrieved June 30, 1998.

%7 USDOC official, Office of Japan Trade Policy, telephone interview by USITC staff,
Nov. 20, 1997.
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Figure 5-3
Telecommunications equipment: Major Japanese export markets,* 1993 and 1997

1993

United States 33%

European Union 15%

Hong Kong 9%

Singapore 4%
Malaysia 3%
aiwan 2%

Thailand 2%

Total exports: $7.5 billion

1997

United States 32%

European Union 15%

Thailand 6% Other 26%

Singapore 4%
Malaysia 3%

Total exports: $6.5 billion
! Figures presented in constant 1996 dollars (U.S. $1= ¥ 109).

Source: Ministry of Finance, Japan Exports and Imports, various issues.
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standards and other barriers to U.S. suppliers’ access to Japan's cellular telephone equipment
market. U.S.-Japan bilateral telecommunications equipment agreements appear in table 5-3.

Although the U.S. Government has determined that Japan has implemented some of these
agreementsto its satisfaction, it actively monitors two agreements addressing Japan’ s government
and quasi-government procurement of foreign telecommuni cations equipment (table 5-3). The NTT
Procurement Agreement, which seeks to increase NTT's procurement of foreign equipment, has
been of particular concern and has been revised and renewed every 3 years since it was first signed
in 1980, most recently in 1997. AsNTT is Japan’s single largest purchaser of telecommunications
equipment, U.S. industry remains concerned about equitable treatment in the NTT procurement
process.

Table 5-3
Bilateral agreements on telecommunications equipment between the United States and Japan*®
Year Agreement Issue
1980 .. .. Nippon Telegraph and Telephone Corporation NTT's procurement of foreign equipment
(NTT) Procurement Agreement
1986 .. .. Report on the Market-Oriented, Sector-Selective Telecommunications equipment standards
(MOSS) Discussions--Telecommunications Sector
1989 .. .. Cellular and Third Party Radio Agreement Market access for foreign cellular and trunked?
radio technologies
1990 .... Agreement on Network Channel Terminating Liberalization of digital subscriber equipment
Equipment (NCTE)
1994 . ... Cellular Telephone Agreement Implementation of 1989 agreement on cellular
technologies
1994 .. .. Measures on Japanese Public Sector Procurement Non-NTT public sector procurement of foreign

of Telecommunications Products and Services equipment

! For details on these agreements, see the U.S. Department of Commerce Trade Compliance Center's trade agreements
database at http://www.mac.doc.gov/tcc/treaty.htm.

2 Trunked radio is the two-way transmission of voice and data that can be limited to a closed user group, commonly used for
fleet management, emergency services, and taxi dispatch.

Note: The 1980 and 1994 procurement agreements continue to be actively monitored by the U.S. Government. The other
agreements have been fully implemented and/or are no longer monitored.

Source: U.S. Department of Commerce.

Japan and the United States are also signatories to two plurilateral agreements affecting
telecommuni cations equipment. In 1994, as part of the Uruguay Round, Japan and several other
countries concluded a new WTO Government Procurement Agreement (GPA), which superseded
the 1979 GATT Agreement on Government Procurement. Under the new GPA, Japan agreed to
allow U.S. firmsto bid on telecommunications equipment procurement contracts of central and
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prefectura government entities, aswell as certain municipa and other government-rel ated entities.?*®
Japan is also a signatory to the 1997 Information Technology Agreement (ITA), under which
participants will eliminate tariffs on most types of telecommunications equipment by
January 1, 2000.2° However, Japan’s tariffs on telecommunications equipment were zero prior to
the ITA.

Despite the abovementioned agreements and the absence of tariffs on Japanese telecommunications
equipment imports, U.S. companies allege that they face numerous nontariff barriers to selling
telecommuni cations equi pment in the Japanese market. U.S. industry representatives have reported
that the Japanese public and quasi-public sector telecommuni cations equipment procurement process
is non-transparent and discriminates against foreign suppliers, despite the hilateral U.S.-Japan
agreements and the 1994 GPA 2° They further dlege that NTT, which owns the majority of Japan’s
telecommunications infrastructure, has been the worst offender.?* U.S. industry representatives
assert that despite Japan’ s Ministry of Posts and Telecommunications' (MPT) partial privatization
of NTT in 1985,%? NTT continues to purchase almost exclusively from its family of Japanese
eguipment manufacturers.?*® Further, U.S. companies allege that NTT tends to over-engineer and
under-document standards which are often Japan- or NTT-specific, requiring U.S. firms to
reengineer both their hardware and software to meet NTT specifications, thereby raising their
production costs.?*

M ar ket

The Japanese tel ecommunications equipment market, valued at $18.0 billion in 1993, rose at an
average annual rate of nearly 19 percent to $35.7 billion in 1997. Market growth can be largely
attributed to further deregulation of the domestic telecommunications service industry as well as the
changing nature of telecommunications traffic in Japan as demand moves from traditional wireline

2% Negotiations for this new GPA had been ongoing for several years, and the United States pursued
its bilateral agreement with Japan on government procurement of telecommuni cations equipment
independently. Both agreements were reached in 1994. Japan implemented the GPA on Jan. 1, 1996.
Prior to the GPA, Japan’s prefectures and other local governments were not subject to international
procurement disciplines. USDOC official, Office of Japan Trade Policy, telephoneinterview by USITC
staff, Nov. 20, 1997, and Office of the United States Trade Representative (USTR), 1997 National Trade
Estimate on Foreign Trade Barriers (NTE), p. 194.

2 For alist of telecommunications equipment products covered by the ITA, see U.S. International
Trade Commission (USITC), Advice Concerning the Proposed Modification of Duties on Certain
Information Technology Products and Distilled Spirits, USITC publication 3031, Apr. 1997,

Appendix D.

20 |n 1996, in response to a complaint that Japan’s National Police Agency (NPA) was
discriminating against a U.S. supplier in a wireless telecommunications systems procurement, USTR
determined that Japan was potentially in violation of both its WTO government procurement obligations
and its obligations under the 1994 bilateral government procurement agreement. NPA agreed to revise the
procurement and issued a Request for Proposalsin August 1997. USTR, “Monitoring and Enforcing
Trade Laws and Agreements Fact Sheet,” Sept. 30, 1997, p. 6 and USTR, 1998 NTE, pp. 215-217.

21 USTR, 1998 NTE, pp. 215-217.

22 |n 1985 NTT was incorporated as a private company, although 65.5 percent of NTT remains
controlled by the Government of Japan.

3 USTR, 1998 NTE, pp. 215-217.

24 |bid., and Foreign Commercial Service officer, USDOC, U.S. Embassy, Tokyo, E-mail
correspondence with USITC staff, Oct. 20, 1997.
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sarvicesto ISDN and cellular services.?®® Overall growth in the market for wireless equipment has
outpaced that for wireline equipment in the Japanese market, increasing at an average annual rate
of 22 percent during the period, whereas the wireline market grew at approximately 8 percent per
year. Demand for wireless equipment grew most noticeably from 1994 to 1995, due to the increased
popularity of pagers among young people and the introduction in 1994 of regulations allowing
consumers to own cellular terminal equipment for the first time.2* Growth in the wireline market
was led greater demand for network equipment, whereas increased demand for cellular telephones
led the expansion of the wireless market.?*” Overall market growth slowed in the last years of the
period, to 8 percent in 1996 and 4 percent in 1997. This slowdown is generally attributed to the
completion of anumber of major infrastructure construction projects by NTT and the New Common
Carriers (NCCs).2

The vast mgjority of the Japanese market for telecommunications equipment is supplied by domestic
Japanese production. Total import penetration remained relatively low during 1993-97, rising from
approximately 7 percent to 11 percent (table 5-1), whereas import penetration in the United States
in 1997 averaged 18 percent and the comparable figure in the EU was 19 percent. U.S. import
penetration into Japan rose from 4 percent to 5 percent during the period (table 5-4). Japan has
remained a very closed market for foreign telecommunications equipment producers, the primary
factor being NTT's continued dominance of the Japanese telecommunications services market and
its tendency to source from domestic producers. NTT is Japan's single largest purchaser of
telecommuni cations equipment, accounting for more than one third of Japan's telecommunication
equipment market.

Table 5-4
Telecommunications equipment: Japan’s trade with the United States, 1993-97

U.S. import share of

Imports from the Exports to the U.S. share of apparent
Year United States United States Japanese imports consumption
----------------- Million dollars Percent
1993 ........... 695 2,508 55.5 3.9
1994 ........... 854 2,326 49.1 45
1995 ........... 1,209 1,803 44.9 4.8
1996 ........... 1,660 1,737 42.4 4.9
1997 ........... 1,772 2,081 45.8 5.0

Source: Ministry of Finance, Japan Exports and Imports, various issues. Figures presented in constant 1996 U.S. dollars
(U.S. $1 = ¥ 109).

5 “Fyjitsu and Telecommunications,” Fujitsu Limited, Dec. 1996, found at http://www.fujitsu.com,
retrieved Oct. 2, 1997, and U.S. Department of State telegram,” Overview of Japanese
Telecommunications Market.”

& Japan Electronics Almanac 95/96, p. 86. The decision to allow the sale, in addition to rental, of
cellular telephones was embodied in the 1994 U.S.-Japan exchange of |etters regarding the 1989 bilateral
agreement on cellular telephones and third party radio systems. This sales system was extended to
personal handyphone systems (PHS) equipment when that technology was introduced in 1995.

27 CIAJ, “Telecommunications Equipment Statistics,” CIAJ Quarterly, November 1997, found at
http://www.cigj.or.jp/ciaj/cigj-e/quart/ci000980.html, retrieved June 30, 1998.

8 The NCCs compete with NTT in the long-distant market. U.S. Department of State
telegram,” Overview of Japanese Telecommunications Market.”

5-12



A variety of devdopments have affected Japan’ s telecommunications equipment market and could
provide increased opportunities for U.S. and other foreign teecommuni cations equi pment producers.
In particular, sourcesin Japan report that the wireless communications market is expanding quickly
and the future for foreign suppliersis very promising.?*® Past and present factors influencing market
growth and opportunitiesinclude deregul atory measures, consumer demand, liberalization of Japan’'s
telecommunications services industry, bilateral and multilateral trade agreements, government and
private efforts to devel op Japan’ s telecommunicetions infrastructure, and technological innovations.

The Japanese Government has undertaken some deregulatory measures in recent years affecting
demand for telecommunications equipment. In 1994, per the U.S.-Japan Celular Telephone
Agreement, the government liberalized regulations on wireless communications terminals, such as
cdlular handsets and pagers, allowing Japanese customers to purchase these products for the first
time, rather than lease them from carriers. Industry sources reported that this resulted in new
competition, lower prices, and atenfold increase in cellular telephone service by 1996, which, in
turn, increased the number of service providers purchasing equipment.”® In addition, the Japanese
Government introduced an “ advanced natification regime” in 1996, allowing wireless carriers to set
their own rates after first notifying MPT. Thishasled al wireless ratesto fall even further and to
arapid implementation of new technologies.?>

Further, as rates for cellular phone service have fallen in the past 2 years, the advantages once
associ ated with the lower cost, shorter range Personal Handyphone System (PHS)?*? have nearly
disappeared. As aresult, cellular phone subscriptions doubled in 1995 and 1996 and increased
47 percent in 1997, numbering over 33 millionin May 1998.%%% In addition, cellular service demand
is beginning to compete with NTT's traditional wirdine infrastructure. U.S. Government
representatives report that as cellular phone rates have fallen, many younger, single Japanese
consumers are choosing to diminate home wirdline telephones and instead solely use cdlular
telephones, inlarge part to avoid NTT' s one-time wireline hook-up fee of ¥72,000 (approximately
$700).%*

Further deregulation scheduled for 1999, when MPT plans to restructure NTT into two competing
local-service companies and a long-distance company, has led to changes in Japan's
tel ecommuni cations business environment.* In anticipation of the restructuring, service providers
are scrambling to position themselves for competition in the domestic market. Japan’s top
international carrier, Kokusai Denshin Denwa (KDD), is discussing alliances with smaller service
providers to compete in the domestic market.>>® For example, KDD and Teleway Japan Corp., a
long-distance carrier, have agreed to merge in December 1998 to compete in next-generation cellular

29 USDOC, International Trade Administration, National Trade Data Bank, “ Japan-- Wireless
Communications,” Stat-USA Database, Mar. 1, 1998, found at http://www.stat-usa.gov, retrieved
June 2, 1998.

%0 American Chamber of Commerce in Japan, Making Trade Talks Work: Lessons from Recent
History, (Tokyo: ACCJ, 1997), p. 29.

=1 USDOC, “ Japan-- Wireless Communications.”

%2 PHS isthe Japanese version of Personal Communications Services (PCS).

%% Demand for PHS peaked at approximately 7 million subscribersin September 1997. USDOC,
“ Japan--Wireless Communications,” and USDOC official, Office of Telecommunications, fax to USITC
staff, Aug. 7, 1998.

%4 NTT has been financing the construction of its nationwide infrastructure in part with this fee since
1952. USDOC, “Japan-- Wireless Communications.”

%5 Reed Electronics Research, Profile of the Worldwide Telecommunications Industry, p. 209.

%6 “Telecom Companies Seeking Allies,” The Nikkei Weekly, Nov. 17, 1997, p. 1.
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telephones and wireless telephone networks for business use, as well as promation of Internet
channels®" Increased competition in the sarvices market offers promise of opportunities for foreign
equipment suppliers who have had difficulty selling to dominant NTT.

Japan’ s telecommuni cations services market has become more open to foreign service providers.
A large step toward greater liberalization came as a result of the WTO's Agreement on Basic
Telecommunications Services, implemented February 5, 1998. Japan abolished regulations on
foreign companies access to facility-based or Type-| telecommunications carrier licenses and now
alows complete foreign equity ownership, including ownership of wireless communications service
providers. Theonly exception isforeign ownership of NTT, either direct or indirect, which remains
limited to 20 percent.®® As aresult, the number of foreign firms providing telecommunications
services in Japan is increasing, which should provide sales opportunities for foreign equipment
suppliers.®® Finally, under the U.S.-Japan Enhanced Initiative on Deregulation and Competition
Policy, agreed upon in June 1997, Japan consented to further deregulate its basic
telecommuni cations services industry, including eliminating the foreign ownership restrictions on
KDD, and reduce fees and simplify procedures for testing and certifying wireless equipment.?®

Other U.S.-Japan hilateral trade agreements discussed above have had various degrees of success
inraising the level of foreign telecommunications equipment salesin Japan. The NTT Procurement
Agreement appears to have been moderately effective, resulting in U.S. and other foreign
telecommuni cations equipment suppliers selling over $1.5 billion of productsto NTT in 1996,
compared to dmost no salesto NTT in 1980, when the agreement was first negotiated.®* However,
U.S. industry sources report that while NTT's procurement procedures have become more
transparent, NTT’ s foreign equipment procurement remains low compared with patterns in other
countries, and interpreting NTT’ s equipment standards remains a chalenge.?®> U.S. industry has
also stated that the 1994 agreement on non-NTT government and quasi-government procurement
of telecommunications products and services has not resulted in foreign sales or market share
increase.®® However, this market is relatively small compared with NTT.

Government and private investment in Japan’s telecommunications infrastructure should also
provide market opportunities for equipment suppliers. The Japanese Government’ sjoint effort with
NTT to connect all homes, offices, schools, and government entities to a nationwide fiber optic

=7 “KDD, Teleway Findize Dedl for Merger Next December,” Japan Times, July 25, 1998, found
at http://www.japantimes.co.j p/news/news7-98/newshtml, retrieved July 29, 1998.

%8 For more information, see USITC, Recent Trends in Services Trade, USITC publication
No. 3105, May, 1998, p. 4-60. Under this agreement, Japan also had limited to 20 percent any foreign
direct and indirect ownership of KDD. However, Japan’s KDD law, passed in May 1998, abolished all
foreign ownership restrictions on KDD.

%% Foreign companies that participated in wireless telephony in Japan as of winter 1998 were GTE,
AirTouch International, Motorola, U.S. West, Time Warner, British Telecom, Cable & Wireless, Nextel
Communications, Mannesmann Eurocom, and Bell Canada. USDOC, “Japan-- Wireless
Communications.”

20 YSTR, 1998 NTE, pp. 196-197.

%! However, the product groupings under the agreement are broader than the list of products
covered in thisreport. For example, the agreement includes some computer-related equipment. USTR,
“U. S. and Japan Agree to Extend and Strengthen the NTT Procurement Procedures and Arrangements,”
pressrelease, Oct. 1, 1997, and USDOC official, Office of Japan Trade Policy, telephone interview by
USITC dtaff, Aug. 11, 1998.

%2 ACCJ, Making Trade Talks Work: Lessons from Recent History, pp. 22-24.

%3 |bid., pp. 33-36.

5-14



network is expected to continue to drive demand for wireline equipment.®* In light of cost concerns,
the plan has been modified recently to include broadband wireless access technologies such as
wideband- CDMA (W-CDMA), discussed below, which should further drive demand in wireless
equi pment.26®

New technologies also are influencing increased investment in Japan’'s telecommunications
infrastructure. Growing use of the Internet is fueling Japanese demand for both wireline and
wirel ess tel ecommunications equipment.?®® According to MPT, the number of integrated services
digital network (ISDN)*" service subscribers increased over 100 percent between March 1996 and
March 1997. Japan’s wireless market is growing so rapidly that current systems are expected to
reach maximum capacity by the end of the 1990s. Japan’s three major service providers, NTT
DoCoMo0,%®® Daini Denden Inc. (DDI), and Nippon IDO Tsushin Co. (IDO), are working with
foreign partners on new technologiesto address this situation, including various versions of CDMA
technology.”® Industry analysts believe there may be opportunities for foreign equipment firmsto
provide CDMA technology to the Japanese market.?® DDI and IDO have been developing a second
generation digital cellular system, called “CDMA 95,”%™ based on a North American version of
CDMA developed by U.S.-based Qualcomm.?”? DDI and IDO have installed $3 billion of CDMA
equipment supplied by Matorola, and Motorola s recently announced R& D investment in Japan will
focus on third generation digital cellular technologies.?”®

While these developments may increase Japanese market opportunities for foreign
telecommuni cations equipment suppliers, some factors may temper these potential opportunities.
The International Telecommunication Union's (ITU) forthcoming decision on athird generation
wireless systems standard,>* known as International Mobile Telecommunications 2000 (IMT-2000),
may affect U.S. telecommunications equipment producers competitive position vis-a-vis other
foreign producers in the Japanese market. The EU and Japan have proposed that IMT-2000 be
based on W-CDMA, a version of CDMA advocated by the European Telecommunications
Standards Indtitute (ETSI) that is backwards compatible with GSM, the European second generation

%4 U.S. Department of State telegram,“ Overview of Japanese Telecommunications Market.”

%5 NTT istrying to cut costsin light of the increasing competition in the domestic market it
anticipates after its breakup. “NTT Leaves Door Open for ADSL Domestic Access,” Communications
International Reports, June 3, 1998, found at http://www.totaltele.com, retrieved June 4, 1998.

%66 “Fyjitsu and Telecommunications,” Fujitsu Limited, Dec. 1996, found at http://www.fujitsu.com,
retrieved Oct. 2, 1997.

%7 |SDN provides an end-to-end digital connecting, whereas regular telephone service relies on an
analog connection. Digital signals allow much faster data transmission.

%8 NTT'ssubsidiary that provides cellular services.

%% UYSDOC, “ Japan-- Wireless Communications.”

2 Ross, E-mail correspondence with USITC staff, Oct. 17, 1997.

1 Also known as “cdmaOne.”

22« Japan Competesto Set the Global Standard for Next-Generation Wireless
Telecommunications,” Japanese High-Tech News, Jan. 28, 1998, found at
http://www.ascii.co.j p/english/news/archive/98/01/28/, retrieved July 1, 1998.

2% USDOC, U.S. Industry and Trade Outlook 1998 (New York: McGraw-Hill, 1997), p. 31-19,
USDOC officid, Office of Telecommunications, fax to USITC staff, Aug. 7, 1998, and “Motorola CIG
Establishes 3G Wireless Research and Development Center in Japan,” Motorola, press release,

June 24, 1998.

24 Analog cellular is considered the first generation, and digital cellular/personal communications
services (PCS) is considered the second generation. The third generation standard is envisaged as having
asingle, universal air interface that will enable global roaming, high-speed data transfer capabilities, and
new mobile multimedia transmission services.
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cdlular standard but is not compatible with the dominant U.S. standards, COMA and TDMA. The
United States has proposed CDMA 2000, which was developed in the United States and is
backwards compatible with both second generation CDMA systems aswell as GSM. Many U.S.
industry representatives also advocate that IMT-2000 be a convergence of the W-CDMA and
CDMA 2000 proposals.?”® If the ITU adopts W-CDMA in its current form, and the standard is
deployed in Japan, U.S. producers would be at a disadvantage in the Japanese market vis-a-vis
European suppliers of GSM equipment, including Ericsson and Nokia. Both of these European
producers aswell as Lucent are currently are working with NTT DoCoMo, Japan’s largest cellular
operator, to develop W-CDMA .27

Despiterapid growth in Japan’ s wireless infrastructure market and the potential deployment of an
internationd standard, analysts believe that U.S. and other foreign companies will face substantial
domestic competition in Japan’s cellular equipment market. NEC dominates the Japanese market
for cellular and PHS systems, despite U.S. firms' strong bids for such contracts.?”’ Several of
Japan’ slarge equipment suppliers produce cdllular equipment including Matsushita, which produces
cdlular telephones and pagers; Oki, which makes cellular telephones; and NEC and Fujitsu, which
produce cdllular telephones, pagers, and wirel ess communications infrastructure products including
base stations.?”® These firms sell equipment to NTT DoCoMo, DDI, and IDO, as well as other
digital carrier networks and PHS network providers. While U.S.-based Motorola has been
successful in selling base stations to IDO and DD, it has not been as successful in selling cellular
telephones themsalves.?”®

In addition, sources report that Japan’ s wireline market may remain for the most part fairly closed
for foreign firms for the foreseeable future because of the continuing dominance of NTT.%° Despite
privatization and liberdization, NTT continuesto maintain its own R& D and software development
laboratories and buy almost exclusively from its traditional Japanese suppliers.®! Inthewireline
market, NTT still controls nearly 98 percent of local lines and switching equipment and maintains
high accessfeesfor competitors.?®? Although NTT has 130 NCC competitors in the long-distance
market, the NCC'sare very small in size and do not yet truly compete with NTT.2®® Further, these
competitors must either lease lines from NTT, or, because of NTT's monopolistic position, deploy

2% USDOC official, Office of Telecommunications, fax to USITC staff, Aug. 11, 1998.

276« Japan Competesto Set the Global Standard for Next-Generation Wireless
Telecommunications,” Japanese High-Tech News, Jan. 28, 1998, found at
http://www.ascii.co.jp/english/news/archive/98/01/28/, retrieved July 1, 1998, and USDOC, “ Japan--
Wireless Communications.”

2 UYSDOC, U.S. Industry and Trade Outlook 1998, pp. 31-18.

"8 Reed Electronics Research, Profile of the Worldwide Telecommunications Industry, pp. 183 and
185; “Qualcomm,” Deutsche Morgan Grenfell Technology Group, U.S. Equity Research, Aug. 6, 1997,
p. 1; “Panasonic-Product Categories,” Matsushita Communication Industrial Co., Ltd, found at
http://ww . panasonic.co.j p/mci/english/wmci/telecomm.html, retrieved Oct. 6, 1997; and “Fujitsu and
Telecommunications,” Fujitsu Limited, Dec. 1996, found at http://www.fujitsu.com, retrieved
Oct. 2, 1997.

#® Ross, interview by USITC staff.

%0 Ross, “Japan’s Telecommunications Industry: Where It's Been and Where It's Going,” p. 31.

%! Foreign Commercial Service officer, USDOC, U.S. Embassy, Tokyo, E-mail correspondence
with USITC staff, Oct. 20, 1997.

%2 Ross, “Japan’s Telecommunications Industry: Where It's Been and Where It's Going,” p. 31.

%3 Foreign Commercial Service officer, USDOC, U.S. Embassy, Tokyo, E-mail correspondence
with USITC staff, Oct. 20, 1997.
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networks compatible with NTT-specific network interface standards.?®* Both options serve to keep
the unique NTT standards in place and in effect keep foreign producers sales in Japan relatively
low.

Finally, the U.S. ahility to monitor and enforce Japan’s agreement to provide foreign equipment
manufacturers more competitive opportunities to sell to NTT could be threatened by the
restructuring of NTT in 1999. At the most recent renewal Japan refused to extend the NTT
Agreament beyond NTT’s restructuring, insisting on renegotiating it at that time.?®*® Nonetheless,
failure to renew the agreement would not necessarily affect foreign manufacturers’ salesto private
entities in Japan, although these entities still comprise a relatively small share of the Japanese
market.

%4 |bid., and Ross, E-mail correspondence with USITC staff, Oct. 17, 1997.
%5 USTR, “U.S. and Japan Agree to Extend and Strengthen the NTT Procurement Procedures
Arrangements.”
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CHAPTERG
KOREA

Kored s tdlecommunications equipment market increased rapidly during 1993-97, from $2.3 billion
to $5.8 hillion, an average annual rate of 27 percent. Until the recent financia crisis, opportunities
had been expected to grow over the next severa years for U.S. sales of tedlecommunications
equipment as economic restructuring and deregulation in the telecommunications services sector
accd erated, the Korean government loosened its monopoly control over service providers and their
eguipment purchases**® demand for new wireless sarvices increased purchases of pagers and mobile
telephones, and the government invested heavily in digita switching and networking
infrastructure.®®” However, the collapse of the Korean currency (the won) in late 1997 led to a
dowdown in Korean procurement of telecommuni cations equipment during 1998 which is expected
to continue.

Koreaisone of the most difficult markets in Asiain terms of market access and foreign investment.
Itstrade policiesremain structured primarily to encourage technology transfer, promote the import
of inputs used in export industries, and discourage imports that compete with domestic products.
Despite these redtrictions, total imports of telecommunications equipment comprised 36 percent of
apparent consumption in 1997, increasing from 28 percent in 1993. The United States was the
largest source of these imports during 1993-97 and was also aleading recipient of Korean exports
of these products. In terms of foreign investment, only a few of the world's leading
telecommunications firms currently operate production facilities or joint ventures with domestic
firmsin Korea. Much of the government-to-government dialogue between the United States and
South K orea has been aimed at removing trade and investment barriersin this industry.?®

Industry Structure

Production of telecommunications equipment in Korea more than doubled to $5.9 billion during
1993-97,%% an average annual increase of 20 percent (table 6-1). Parts and accessories,
miscellaneous radio telecommunications equipment, mobile radio equipment (including cellular
telephones), switching equipment, telephone sets, and facsimile machines were the major products
manufactured by the Korean industry, accounting for 95 percent of Korean production during 1997
(figure 6-1).

%6 .S, Department of Commerce (USDOC), National Trade Data Bank (NTDB), Big Emerging
Markets, “ The Big Emerging Sectorsin South Korea,” Stat-USA Database, July 18, 1995, found at
http://www.stat-usa.gov/bems/bemssoko/sokobes.html, retrieved Oct. 9, 1997.

%7 USDOC, NTDB, Market Research Reports, “Korea - Wireless Mobile Telecom Equipment,”
Stat-USA Database, April 1, 1997, found at http://www.stat-usa.gov/, retrieved Sept. 21, 1998.

%8 JSDOC, NTDB, Big Emerging Markets, “ South K orea - Market Access and Competition,” Stat-
USA Database, found at http://www.stat-usa.gov/bems/bemssoko/sokomac.html, retrieved Oct. 9, 1997.

%° Reed Electronics Research, Profile of the Worldwide Telecommunications Industry, 4th and
5th ed. (Surrey: Reed Business Information, 1997), and Reed Electronics Research, Yearbook of World
Electronics Data 1998/99, volume 3, (Surrey: Reed Business Information, 1998).
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Table 6-1
Telecommunications equipment: Korea’'s production, imports, exports, and apparent consumption, 1993-97

Apparent Ratio of imports
Year Production Imports Exports consumption to consumption
Million dollars Percent
1993 .......... 2,848 623 1,213 2,258 27.6
1994 .......... 3,634 981 1,484 3,031 32.4
1995 .......... 4,218 1,288 1,723 3,783 34.0
1996 .......... 4,833 1,627 1,769 4,691 34.7
1997 .......... 5,929 2,117 2,221 5,825 36.3

Sources: Estimated by USITC staff based on Reed Electronics Research, Profile of the Worldwide Telecommunications
Industry, 5th ed., and Reed Electronics Research, Yearbook of World Electronics Data (various editions).

Parts and accessories, the largest sector of the Korean telecommunications equipment industry, grew
by an average of 22 percent per year during this period, while mobile tel ephone equipment was the
fastest growing segment, increasing by an average of 34 percent per year.”° Mobile telephone
equipment production will likely continue to rise to meet increasing foreign demand for cellular
handsets and greater domestic demand as new wireless services companies invest in
infrastructure.®* The Ministry of Information and Communications (M1C) forecasts that equipment
purchases by the 27 companies selected to provide national or regional wireless services will reach
amost $6.5 hillion by the year 2000.2%

There are over 50 companies that manufacture telecommunications equipment in Korea®*® The
largest include Samsung Electronics Corporation (Samsung), LG Information & Communications
(LGIC), Daewoo Telecommunications (Daewoo), Hyundai Electronics Industries (HEI), Hanwha
Corporation (Hanwha), Motorola, Nokia, and Philips Electronics (table 6-2). Of these, the Korean-
headquartered companies accounted for almost $4.5 billion in sales in 1996 with Samsung alone
accounting for over half of this total.>** Samsung also ranked tenth in revenuesin alisting of the
world's top communications equipment firms in 1997, the only wholly-Korean manufacturer to
placein the top 50.2%°

The Korean telecommunications equipment industry is dominated by afew large firmswhich are
subsidiaries of larger industrial conglomerates with operationsin avariety of different industries.

0 |bid.

1 UYSDOC, “Korea - Wireless Mohile Telecom Equipment”.

%2 | bid.

28 Compiled from company reports, information provided by the Electronics Industry Association of
Korea, and the Electronics and Telecommunications Research Ingtitute of the Korean Ministry of
Information and Communication (ETRI).

24 USDOC, NTDB, Market Research Reports, “ Korea: Telecom Giants Expand Investments,” Stat-
USA Database, found at http://www.stat-usa.gov/, retrieved Sept. 30, 1997.

2% “Top 50 Equipment Manufacturers, Ranked by Revenue,” Communications Week I nternational,
Nov. 24, 1997, p. 31.
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Figure 6-1
Telecommunications equipment: Korean production, 1993 and 1997

1993

Telephones 18%

Accessories and parts 26%

Switching equipment 17%

Other 16%

Miscellaneous radio communications equipment 15% Mobile radio communications equipment 8%

Total production: $2.8 billion

1997

Miscellaneous radio communications equipment 15%

Other 5%
Mobile radio communications equipment 14%

Facsimile machines 10%

Switching equipment 13%
Telephones 11%

Total production: $5.9 billion

Source: Estimated by USITC staff based on Reed Electronics Research, Profile of the Worldwide Telecommunications
Industry, 5th ed., and Reed Electronics Research, Yearbook of World Electronics Data (various editions).
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Table 6-2

Telecommunications equipment: Major producers in Korea, selected products, and headquarter country

Headquarter
Company name Selected products country
Motorola Telephone components, pagers. United States
DaewooTelecom Wireline switching and transmission equipment. Korea
Hanwha Corporation/Telecom Wireless and wireline switching and transmission Korea
equipment.
Hyundai Electronics Industries Co. Wireless and wireline infrastructure, wireless telephone Korea
handsets and pagers.
LG Information and Communications | Wireless and wireline switching and transmission Korea
equipment, and wireless telephone handsets.
Pantech Corporation Wireless telephone handsets and pagers. Korea
Samwoo Telecomm Wireless and wireline transmission equipment. Korea
Samsung Electronics Wireless and wireline infrastructure equipment, wireless Korea
telephone handsets.
Tandy Nokia Mobile Telephone Wireless telephone handsets. Finland
Philips Electronics Pagers, wireless telephone handsets, telephone parts. Netherlands

Source: Compiled by USITC staff based on Dr. Byung-il Choi, Yong Ah Lee, Sakina Dhilawala, Telecoms in South Korea: An
Industry and Market Analysis, (New York: Northern Business Information, 1997), ITU, Reed Electronics Research, Profile of
the Worldwide Telecommunications Industry, the Korean Ministry of Information and Communication, the Electronics

Industry Association of Korea, various company annual reports, and company World Wide Web sites.

These Korean conglomerates, commonly referred to as chaebol, are similar to Japanese industry
groups, often called keiretsu, in that they “consist of tightly-linked large and small firms that engage
in avery broad range of production activities.”?*® Like the Japanese keiretsu, K orean firms grew by
aggressively exporting goods to open markets such as the United States.?” Although smaller
companies do exist in the K orean telecommuni cations equipment industry, the Korean economy has
treditionally been geared towards large-scal e firms, favoring chagbol or chaebol subsidiaries, which
restricts the long-term viability of small- and medium-sized enterprises.>® However, the Korean
government has recognized the importance of supporting small- and medium-sized businesses in the
sector and severa smaller firms such as Pantech and Samwoo Telecomm have attracted government
support.?®

2% John Zysman and Eileen Doherty, “The Evolving Role of the State in Asian Industrialization,”
Berkeley Roundtable on the International Economy (BRIE) Working Paper no. 84, Nov. 1995, pp. 5-6.

#7 |bid. However, Korean conglomerates are distinct from their Japanese counterparts as they are
not centered on their own banks or financial institutions.

2% 7ysman and Doherty, “The Evolving Role of the Statein Asian Industrialization,” pp. 5-6, and
World Technology Evaluation Center (WTEC), WTEC Report on the Korean Electronics Industry,
Executive Summary, June 18, 1997, p. 2, found at http://www.itri.loyola.edu/, retrieved Sept. 1, 1998.

2 Sang-Mi Lee, ETRI, “Promising Small & Medium Sized Companiesin Korean Information
Technology Industry,” powerpoint presentation delivered during a symposium on foreign direct investment
sponsored by the Ministry of Information of Communication, July 9, 1998.
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Further, Korean firms in the telecommunications equipment and other industries are largely
dependent on research, development, and product innovation that takes place in foreign markets such
asthe United States, Japan, and the EU.3® It is estimated that K orean firms paid royalties of almost
$1.9 hillion during 1995 for foreign technology, with electric and el ectronics companies accounting
for the largest share*® For instance, some Korean telecommunications equipment companies
produce wireless telephones, base station facilities, and switching systems using Code Division
Multiple Access (CDMA) technology but must pay royaltiesto the U.S. firm Qualcomm, the holder
of the technology patent.3*

Although Korea has removed most of its formal trade and investment barriers, both foreign
investment and market access in the telecommuni cations equipment industry in Koreais generally
limited as the K orean government tended to promote domestic companiesin the sector.**® Korean
firms have typicaly used joint venture arrangements with leading foreign manufacturers to facilitate
thetransfer of technology.®*  Such arrangements have included joint ventures between: Alcatel and
Samsung, AT&T and LGIC, Ericsson and Hanwha, and Nortel and Daewoo.*® Most of these
arrangements have been dissolved.>*®

Notable exceptionsto the dearth of foreign direct investment in the sector include Motorola, Nokia,
and Philips Electronics. Motorola owns a facility in Paju that manufactures telecommunications
products such as pagers and components, and also operates several research and devel opment sites
in Korea devoted to new telecommunications products.®®” In addition, Motorola holds a 20 percent
interest in Pantech, a K orean manufacturer of pagers and wireless telephone handsets.*® Pantech
will reportedly supply CDMA telephones to Motorola on an original equipment manufacturer
(OEM) basis as part of a strategic agreement concluded by the two companies3® Nokiaowns a
manufacturing facility in Masan, a Free Export Zone, where it produces wirel ess telephone handsets
for U.S. and Asian markets.®*°

However, Korea has begun to take steps to bring more foreign investment into the economy 3! As
of February 1997, requirements for investment applications were eliminated, and foreign investors
currently need only notify the government of their intentions to invest. The government can reject
a notification only if the activity appears in an explicit “negative list” or is related to national

30 7ysman and Doherty, “The Evolving Role of the State in Asian Industrialization,” pp. 5-6.

%1 WTEC, WTEC Report on the Korean Electronics Industry, Executive Summary, p. 6.

%2 UYSDOC, “Korea - Wireless Mohile Telecom Equipment.”

%3 Office of the United States Trade Representative (USTR), 1998 National Trade Estimate on
Foreign Trade Barriers (NTE), found at http://www.ustr.gov/reports/nte/1998/contents.html, retrieved
July 31, 1998, p. 272.

%4 WTEC, WTEC Report on the Korean Electronics Industry, Executive Summary, p. 6, and
Y oungsoo Kim, “Technological Capabilities and Samsung Electronics International Production Network
inAsia” Berkeley Roundtable on the International Economy (BRIE) Working Paper No. 106, Nov. 1997,
p. 27.

%5 Dr. Byung-il Choi, YongAh Lee, Sakina Dhilawala, Telecomsin South Korea: An Industry and
Market Analysis, (New Y ork: Northern Business Information, 1997), pp. 95-115.

%% Choi, Lee, and Dhilawala, Telecomsin South Korea: An Industry and Market Analysis, pp. 95-
115.

%7 Motorola, 10-K Report, March 20, 1998, and company press release.

308 “Motorola Buys 20% Stake in Pantech,” Korea Inc., May 20, 1998, and company press release.

% | bid.

%10 KoreaTrade & Investment Promotion Agency (KOTRA), “Telecom Investment gets a Boost,”
Korea Trade and Investment, Sept.-Oct. 1997, found at http://www.kotra.co.kr, retrieved Sept. 3, 1998.

s YSTR, 1998 NTE, pp. 253-272.
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security, the maintenance of public order, the protection of public health, morality, or safety.
Objections must be noted within 50 days or the investment is presumed to belegal. Despite these
market opening measures, U.S. firms maintain that barriers remain.

In contrast to limited foreign investment in the Korean market, Korean telecommunications
equipment companies have been active investors overseas. For instance, Daewoo has established
joint ventures and subsidiaries in China, Uzbekistan, and the Ukraine to manufacture
tel ecommunications equipment.3*? LGIC has several subsidiaries in the United States, and joint
ventures in Romania, Russia, China, Cambodia, India, and Vietnam.®® HEI has joint venture
operations for satellite tdlecommunications in Finland, India, Pakistan, and Thailand.** Generally,
Korean firms established joint ventures or subsidiariesin overseas locations to engage in basic fina
assembly or low-end manufacturing at lower cost.3® In particular, Korean telecommunications
equipment manufacturers have invested in newly emerging economies in Europe and Asiawhere
they assemble switching equipment and fax machines.®'® In more developed economies, Korean
firms tend to manufacture consumer-oriented products, such as CDMA handsets produced by LGIC
subsidiaries in the United States.3” Further, LGIC has opened several research and development
centers in the United States in an attempt to strengthen its ability to build or acquire new
technologies.®

Trade

Korean trade in telecommunications equipment has increased steadily during 1993-1997. Import
growth averaged 36 percent annually while exportsincreased at a slower rate of 16 percent per year,
as domestic market demand has outpaced increases in shipments abroad. Korean
telecommunications equipment imports have more than tripled since 1993, reaching $2.1 billion in
1997 (table 6-1). Since 1995, imports have accounted for more than one-third of total domestic
consumption. Imports have grown largely as a result of rising demand for mobile transmission
equipment and wirdline infrastructure equipment.®® From 1993-97, cellular telephones and
miscellaneous telephonic apparatus grew from 32 percent to 59 percent of imports, while
miscellaneous radio tel ecommunications equipment declined from 30 percent to 13 percent.® Parts
of telephonic apparatus were the third major import category in 1997.

The United States is a leading supplier of telecommunications equipment to Korea.
Telecommunications equipment from the United States increased from $334 million in 1993 to
$796 million in 1997 (table 6-3), growing at an annual rate of 24 percent. However, the U.S. share

%2 Choi, Lee, and Dhilawala, Telecomsin South Korea: An Industry and Market Analysis, p. 101.

*2 |bid., pp. 96-97.

4 |bid., pp. 108-109.

%5 Zysman and Doherty, “The Evolving Role of the State in Asian Industriaization,” p. 9, and Kim,
“Technological Capabilities and Samsung Electronics International Production Network in Asia,” p. 22.

%18 Choi, Lee, and Dhilawala, Telecomsin South Korea: An Industry and Market Analysis, pp. 96-
102.

*7 |bid., pp. 96-97.

8 |bid.

%9 EIAK, “1996 Review and 1997 Outlook by Industrial Sector: Telecom Products,” Korean
Electronics Overview, found at http://eiak.com/4.html, retrieved Oct 16, 1997, and Choi, Lee, and
Dhilawala, Telecomsin South Korea: An Industry and Market Analysis, pp. 85-93.

30 K orean Customs Administration, Satistical Yearbook of Foreign Trade, 1992 and 1996
editions.
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Table 6-3
Telecommunications equipment: Korea's trade with the United States, 1993-97

U.S. import share of

Imports from the Exports to the United  U.S. share of Korean  apparent
Year United States States imports consumption
----------------- Million dollars Percent
1993 ........... 334 236 53.6 14.8
1994 ........... 705 394 71.9 23.3
1995 ........... 619 469 48.1 16.4
1996 ........... 769 291 47.3 16.4
1997 ........... 796 471 37.6 13.7

Source: Estimated by the staff of the U.S. International Trade Commission based on official data of the U.S. Department of
Commerce; Reed Electronics Research, Profile of the Worldwide Telecommunications Industry, 4th and 5th ed.; and Reed
Electronics Research, Yearbook of World Electronics Data 1998. Figures presented in constant 1996 U.S. dollars

(U.S. $1 = 804 Korean won).

of Kored stdlecommunications equipment imports decreased from 54 percent to 38 percent during
the period. Of total sectoral imports from the United States, cellular telephones and cellular
infrastructure equipment were the leading product categories, comprising 52 percent of the total in
1993 and 46 percent in 1997. Other leading categories were parts, the share of which fell from
27 percent in 1993 to 20 percent in 1997; and wireline transmission equipment, the share of which
rose from 1 percent to 15 percent.3*

As a result of the Uruguay Round negotiations, Korea's bound import tariff rates on
telecommuni cations equipment range from 6 percent to 13 percent ad valorem. U.S. firmsreport
that the combination of tariffs and non-discriminatory value-added taxes for manufactured products
has often been sufficient either to keep imports out of the Korean market or raise their prices such
that competitiveness is significantly diminished.*?? However, tariffs are faling for some
telecommunications products. In 1996, the Electronic Industries Association of Korea (EIAK)
recommended that 44 items be designated “high tech,” in addition to an existing 72 items and, thus,
subject to tax reduction or exemption. Once designated, these items will be subject to a 5.6-percent
tariff, rather than the 8 percent tariff that is currently applied.*?® In addition, Koreais a signatory
to the Information Technology Agreement which requires that import tariffs on virtually all
telecommuni cations equipment be reduced to zero by the year 2000.

Korean exports of telecommunications equipment grew from $1.2 hillion in 1993 to $2.2 billion in
1997.32*  Magjor exports were telephone sets, cellular telephones, facsimile machines, and
miscellaneous radio telecommuni cations equipment.  Although the composition of Korea' s exports
has changed little since 1993, the level of concentration in these product categories was far greater
in 1997. In 1993, these four categories comprised 64 percent of telecommunications equipment
exports, whereas, they increased to 99 percent in 1996.%% Further, telephone sets as a share of the

2! Egtimated by USITC staff based on USDOC data.

2 JSTR, 1998 NTE, pp. 253-272.

28 EIAK, “Major Activities and Achievementsin 1996: Deregulation For Fair Competition,”
Korean Electronics Overview, found at http://eiak.com/20.html, retrieved Oct 16, 1997.

4 Reed Electronics Research, Profile of the Worldwide Telecommunications Industry, 4th and
5th ed., and Reed Electronics Research, Yearbook of World Electronics Data 1998.

5 Korean Customs Administration, Satistical Yearbook of Foreign Trade, 1992 and 1996
editions.
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total increased from 20 percent to 36 percent and cellular telephones increased from a 10 percent
shareto 29 percent during this period. Korean export growth slowed in 1996 mostly as a result of
reduced exports of mobile phones that account for 40 percent of Korea' s telecommunications
equipment exports.®?

Korea' s major export markets for telecommunications equipment are the EU, the United States,
Hong Kong, China, and Japan.®*” The United States accounted for $236 million, or 19 percent of
K ored stelecommunications equipment exportsin 1993, second only to the EU.3® Korea s sectoral
exports to the United States increased steadily between 1993 and 1995, reaching $469 million,
27 percent of total sectoral exports to the world. However, in 1996, exports to the United States
dropped to $291 million before rebounding to $471 million, or 21 percent of all exports, in 1997.3%
Samsung leads the K orean industry in telecommunications equi pment exports although Daewoo and
LGIC are also very export-oriented.>*°

Cdlular telephones comprised the bulk of Korea s telecommunications exports to the United States,
and trends within this product group dictated overall export patterns. In 1993, these telephones
accounted for 39 percent of dl Korean telecommuni cations equipment exports to the United States,
increasing to 74 percent in 1995, declining to 50 percent in 1996, and growing again to 70 percent
in 1997.%! Asdiscussed above, reduced exports of cellular telephones contributed to an overall drop
in Korean telecom exports to the world in 1996. Thisincluded a 60 percent drop in exports of
cellular telephones to the United States. This decline in Korean exports was caused by excess
inventories and competitive pricing in the U.S. cellular handset market®*2 aswell astherisein U.S.
market share of Mexican producers as aresult of the 1995 peso devaluation and the entry into force
of the NAFTA. However, by 1997, telephone inventories had declined and digital wireless systems
were being deployed, contributing to a rebound of 136 percent in Korean exports of cellular
telephones to the United States, nearly matching 1995 export levels3*® Koreaisin the forefront of
developing state-of -the-art cellular products using the CDMA standard, and is expected to become
aleading exporter of these and other telecommunications products. Prior to the Asian financia
crisis, anaysts predicted that Korea would export more than $5 hillion annualy of
telecommuni cations equi pment by the year 2000. Such ascenario may yet occur as the depreciation
of the Karean won in relation to the U.S. dollar may increase exports to the United States, although
some andysts expect the K orean tdlecommunications industry to be one of the hardest hit as a result
of the crisis.®*

6 EIAK, “1996 Review and 1997 Outlook by Industrial Sector: Telecom Products.”

7 Egtimated by USITC staff based on Reed Electronics Research, Profile of the Worldwide
Telecommunications Industry; Reed Electronics Research, Yearbook of World Electronics Data (various
editions); and Korean Customs Administration, Satistical Yearbook of Foreign Trade (various editions).

8 |bid.

¥ Egtimated by USITC staff based on USDOC data.

%0 |bid.

%1 Egtimated by USITC staff based on USDOC data.

%2 Dennis Liebowitz, Eric Buck, Timothy Weller, and Eric S. Weinstein, The Wireless
Communications Industry (New Y ork: Donaldson, Lufkin, & Jenrette, Spring 1997), p. 47.

%% Egtimated by USITC staff based on USDOC data.

%4 USDOC, National Trade DataBank, International Market Insight, “Korea - Implications for
Economic Crisis,” Stat-USA Database, Dec. 30, 1997, retrieved Sept. 22, 1998.
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Trade Agreements and Nontariff Barriers

The United States and Korea have signed a number of agreements in recent years that directly
addresstheir bilateral trade in telecommunications equipment (table 6-4). During 1990-1991, the
two countries developed several “ Records of Understanding” intended to summarize the status of
consultations on issues related to trade and investment in the telecommunications services and
equipment industries. In 1992, the two countries reached an agreement covering value-added
telecommunications services as well as telecommunications equipment standards, type approvals,
procurement, and Korean tariff reductions.®*®

Table 6-4
Bilateral agreements on telecommunications equipment between the United States and Korea
Year Agreement Issue
1990 ... Record of Understanding on Telecommunications (1) Standards, tariff reductions, government
procurement.
Record of Understanding on Telecommunications (2) Standards, tariff reductions, government
procurement.
1991 ... Record of Understanding on Telecommunications Standards and government procurement.
1992 ... Understanding on Telecommunications Between the Standards, procurement contracts, tariff
United States and Korea reductions, type approval process and
procedures.
1993 ... Exchange of Letters Relating to Korea Procurement regulations, administration of
Telecommunications Company’s Procurement of AT&T  regulations, Korea Telecom procurement
Switches contracts.
1995 ... Exchange of Letters on Telecommunications Issues Korea Telecom procurement contacts, type
Relating to Equipment Authorization and Korea approvals removals.

Telecommunications Company’s Procurement

1996 ... Exchange of Letters on Implementation of the 1992 Korea Telecom procurement contracts;
Telecommunications Agreement protection of suppliers’ proprietary information,
patents, trademarks, or other intellectual
property; type approval regulations compliance.

Source: U.S. Department of Commerce, International Trade Administration, Market Access and Compliance Unit, Trade
Compliance Center, Trade Agreement Database.

In 1993 and 1995, the United States and K orea exchanged | etters regarding K orean implementation
of the 1992 agreement, and in 1996 an understanding was reached on outstanding problems
concerning the implementation of agreements recorded in 1990 and 1992.3*¢ The 1996 agreement
committed Korea to improve procurement procedures by government-owned Korea Telecom (KT)
to ensurethat U.S. suppliers receive equa treatment in procurement of advanced technologies, and
provide effective protection of U.S. intellectud property rightsin KT’ s procurement process and the

¥ USTR, 1997 Annual Report of the President of the United States on the Trade Agreements
Program: Bilateral Agreements, found at http://www.ustr.gov/reports/tpa/1998/contents.html, retrieved
July 31, 1998.

%6 |bid.
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government's type approval process.®” Finaly, in 1997, the U.S. and Korean governments
negotiated a Korean policy statement that addressed U.S. concerns, especially in the area of
discriminatory procurement of telecommunications equipment, and in response, USTR revoked

Korea s “priority foreign country” designation.®®

As evidenced by bilateral agreements since 1992, the United States has repeatedly notified the
Korean government of its concerns with discriminatory procurement of telecommunications
equipment by both public and private entities. Reportedly, Korean government procurement needs
are screened by the Ministry of Trade and Industry to determine if they can be met by local sources.
This practice resultsin discrimination against foreign suppliersin cases where goods or services are
available domestically.3*® U.S. companies also contend that K orea Telecom continues to pursue a
“buy local” requirement in its equipment procurement.>©° Further, Korean telecommunications
equipment makers have become significant shareholders in domestic telecommunications service
providers, suggesting that they may influence procurement decisions.3*

Import restrictions as well as burdensome foreign investment requirements also continue to exist.
Reportedly, Koreaimplements quantitative restrictions through its import licensing system whereby
it routinely denies import licenses for products selected for “national promotion.”3* The list is
revised on a quarterly basis at the request of Korean producers and usually includes about 80 high
technology products, including information technology.®*® Also, the foreign investment
documentation requirement, described above, is still considered to be burdensome.*

M ar ket

Korea's market for telecommunications equipment grew rapidly during 1993-1997. Apparent
consumption rose from $2.3 billion in 1993 to $5.8 billion in 1997, increasing at an average annual
rate of 27 percent (table 6-1). During this period, import penetration steadily rose from 28 percent
to 36 percent, with imports from the United States accounting for 14 percent of total consumption
in 1997.*® Overall expansion of the K orean telecommunications equipment market has been driven
largely by massive infrastructure investment and growing demand for new wireless services.®® In
1996, the teledensity in Korea reached 43 telephones per 100 inhabitants, well above the world

%7 |bid.

%% The President, “Bilateral Negotiations,” The President's 1997 Annual Report on the Trade
Agreements Program, found at http://www.ustr.gov/reports/tpa/1998/contents.html, retrieved
July 31, 1998. “Priority Foreign Countries’ are those so-designated by the USTR because they deny
mutually advantageous market opportunitiesto U.S. telecommunications exporters and their subsidiaries.

%9 USTR, 1997 NTE, found at http://www.ustr.gov/reports/nte/1998/contents.html, retrieved
Sept. 24, 1997, pp. 233-252.

%0 |bid.

31 “gSputh Korea,” ch. in Asia: The Global Telecom Dynamo, Sept. 1997, found at
http://www.telecoms-mag.com, retrieved Sept. 2, 1998.

¥2 USTR, 1998 NTE, pp. 253-272.

3 |bid.

%4 |bid.

5 Egtimated by USITC staff based on USDOC data.

3% Choi, Lee, and Dhilawala, Telecomsin South Korea: An Industry and Market Analysis, pp. 85
93.
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average of 13, but still significantly below the high-income-country average of 54.3* In both 1996
and 1997, Korean demand for telecommunications equipment grew by 24 percent, primarily as a
result of the inauguration of digital cellular services, a sharp increase in subscriptions for paging
sarvices, and government investment in high-speed optical fiber networks3*# The fastest growing
telecommunications products were personal communications (PCS) terminals, especialy cdlular
phones.3*

The primary customers for network infrastructure equipment in Korea are telecommunications
sarvices operators.®® Korea Telecom (K T) and arecently licensed Hanaro Telecom (a consortium
led by DACOM and Korea Electric Power Corporation) provide local wireline servicesin Korea®!
whereas, domestic and international long distance wireline services are provided by KT, Dacom,*?
and ONSE Telecom.®*® The leading wireless carriers in Korea are SK Telecom®* and Shinsegi
Telecom.®® Further, the Korean government approved three additional wireless PCS, six TRS,
eleven CT-2, three wireless data, one paging, and two leased line facility rental licensesin 1996.3%
Many of these newly licensed providers began offering servicesin 1997.

All of the services operators described above, with the exception of KT, are privately-held firms with
limited foreign investment. KT was awholly government-owned provider of telecommunications
services until 1993, when a limited portion of KT's equity shareholdings were sold to private
investors. Although the Korean government currently holds the majority of shares in KT
(71.2 percent), the remaining shares are held by Korean nationals and corporations.®’

The future position of foreign equipment suppliersin the Korean market is uncertain. Despite the
growth rete of the tedlecommunications equipment market, which has been much higher than that of
any other industry in Korea,®*® the recent collapse of the Korean won will likely lead to adeclinein
Korean procurement of such equipment and is likely to slow the growth of such imports. The

*7 |nternational Telecommunications Union (ITU), World Telecommunications Devel opment
Report (Geneva: 1TU, 1997), p. A-6.

%8 Kim Dong Gun, “Korea's Telecom Equipment Market Worth W5 Trillion In 1997,” reported by
Newsbytes News Network, Feb. 11, 1997, found at
http://www.nb-pacifica.com/headline/koreastel ecomequipmen_864.shtml, retrieved Dec. 15, 1997.

9 |bid.

%0 Choi, Lee, and Dhilawala, Telecomsin South Korea: An Industry and Market Analysis, p. 87.

% |hid., p. 1.

%2 Dacom, originaly the Korea Data Communication Corporation, was established in 1982 to
hasten the development of data communications networksin Korea. The market for domestic long
distance became a duopoly consisting of KT and Dacom in January 1996, and the market for data
communication services was privatized in the early 1990s.

%2 Choi, Lee, and Dhilawala, Telecomsin South Korea: An Industry and Market Analysis,
pp. 1-2.

%4 SK Telecom (formerly Korea Mobile Telecom, once asubsidiary of KT) isKorea s leading
wireless communications service provider, established in 1984. Whilefirst providing only analog cellular
service, the company launched digital cellular servicein 1996, based on CDMA technology.

%5 Choi, Lee, and Dhilawala, Telecomsin South Korea: An Industry and Market Analysis,
pp. 1-2.

%6 USDOC, “Korea- Wireless Mobile Telecom Equipment.”

%7 USDOC, NTDB, Market Research Reports, “Korea - Telecom's Shares for Sale,” Stat-USA
Database, July 7, 1998, found at http: //www.stat-usa.gov/, retrieved Sept. 21, 1998.

%8 Business Korea, Vol. 13, Iss. 12, Dec. 1996, pp. 32-35
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exchange rate for the won declined from 902 to the dollar at the end of July 1997°*° to 2,000 on
Dec. 23, 1997.360

In addition, overseas telecommunications equipment makers fear that their market sharein Korea
will decline even asloca Korean tdecommunications service companies expand their operations and
equipment purchases. The government has chosen communi cations equi pment as the country's new
strategic industry, to replace falling demand for sted and automobiles, and is likely to pressure the
new service providersto select domestic equipment suppliers. Further, Korean telecommunications
equipment makers have become significant shareholders in telecommunications services operators,
and therefore have a major influence on procurement decisions.®**

However, recent openings in Korea's telecom services market will likely result in increased
purchases of equipment, which could provide opportunities for foreign suppliers. In April 1998, the
Korean Minigtry of Information and Communications (MIC) revealed a plan to advance by 2 years
the concession schedule Korea had submitted to the WTO for the liberalization of foreign equity
investment in basic telecom services. Under this schedule, the MIC would eliminate the single
foreign owner limit for basic telecom services, thus allowing any company to hold a majority share.
It is hoped that this move would encourage the participation of large, foreign-owned companies with
the necessary capital to upgrade the local telecommunications infrastructure. The plan is also
expected to further open the Korean telecommunications market to competition and provide
opportunities for U.S. service and equipment providers.®®? In particular, the M1C announced that
it would completdly privatize KT by the year 2001, allowing foreign investors to own 33 percent of
KT by the end of 1998 and 49 percent in the first half of 1999.%%% Foreign investment ceilingsin
privately-held telecommunications services firms also were raised to 33 percent in 1998 and will be
raised further to 49 percent in 1999.3%

Analysts believe that the wireless sector is the most promising for any near term growth in the
Korean telecommunications equipment market.*® There are currently about 5 million Korean
cdlular phone subscribers,*® representing roughly 9 percent of the population. Thislow figureis
partialy dueto theinability of SK Telecom to provide private subscriber connections and, asisthe
case with home telephones, significant unfilled demand remains®*’ However, the number of
wireless subscribers more than doubled in 1994, and has grown even more rapidly since a second
provider of mobile sarvice, Shinsegi Telecom, began operationsin the first half of 1996.3¢ Foreign
telecommunications equipment producers may have an opportunity to pursue this growing market.

%% |nternational Monetary Fund (IMF), International Financial Satistics, Oct. 1997 (Washington,
DC: IMF, 1997).

%0 Currency Exchange, Wall Street Journal, Dec. 23, 1997, p. C17.

%! “Agia The Global Telecom Dynamo,” Telecommunications Magazine, Sept. 1997, found at
http://ww.tel ecoms-mag.com/marketing/arti cles/sep97/skoreahtml, retrieved Dec. 8, 1997.

%2 USDOC, NTDB, Market Research Reports, “Korea - Telecom Equity Invest Liberalized,” Stat-
USA Database, April 24, 1998, found at http://www.stat-usa.gov.

%3 USDOC, “Korea- Telecom's Shares for Sale.”

%4 Ministry of Information and Communication, Guide to Foreign Direct Investment in Korea’'s
Telecommunications, June 1998.

35 “Concern Over Economic Panic Mounts,” Korea Times, Dec. 12, 1997, found at
http://www.koreatimes.co,kr/, retrieved Dec. 12, 1997.

%6 Choi, Lee, and Dhilawala, Telecomsin South Korea: An Industry and Market Analysis, pp. 2-3.

%7 “ Agia The Global Telecom Dynamo,” Telecommunications Magazine.

%8 “National Information Infrastructure Initiativesin Korea: Vision and Policy Issues,” found at
http://forum.nca.or.kr/info/g7pp/kii9601.htm#exit, retrieved Dec. 19, 1997.

6-12



CHAPTER 7
MEXICO

Mexico’s telecommunications equipment industry and market are relatively small on the global
scale, although both are significant to and intricately linked with the United States. Mexico isthe
third largest market for U.S. exports of telecommunications equipment and, conversdly, the U.S.
market isthe single largest destination for Mexican exports of such products. The implementation
of the North American Free Trade Agreement (NAFTA) markedly increased U.S.
telecommunications equipment trade with Mexico and, although the devaluation of the Mexican
peso temporarily reduced Mexican demand for imports, it multiplied the beneficial effect of the
NAFTA onexports. Government reforms and market liberalization as well as the privatization of
Telefonas de Mexico (Telmex), the state-operated service provider and major equipment purchaser,
also have influenced telecommunications equipment trade with Mexico.

Industry Structure

Mexico' s telecommunications equipment industry is dominated by joint ventures, often between
domestic companies and multinationalsthat are global leaders in the telecommunications equipment
industry. Domestic manufacturing of telecommunications equipment is concentrated in low-
technology products, such as telephone and telegraph equipment and, to an increasing extent, in
cellular telephones and pagers, much of which is directly exported to the United States for
distribution.®® Major multinational telecommunications producers in Mexico include Ericsson,
Alcatd, Lucent Technologies (Lucent), Philips, Northern Telecom (Nortel), Nokia, and Matorola.

U.S.-based Lucent has manufacturing facilitiesin Guadaagjara, Matamoros, and Reynosa, employing
between 4,000 and 6,000 employees®® The Matamoros plant assembles microelectronic
components solely for the U.S. telecommunication equipment market, whereas the other two
facilities are joint ventures with Netherlands-based Philips Consumer Communications that
manufacture corded and cordless telephones as well as answering machines for both domestic and
foreign markets.** Lucent’s manufacturing complex in Guadal gjara also includes a research and
development facility.®

Canadian-based Nortd has aplant in Monterrey, employing 1,600 people, that manufactures digital
telephone sets, advanced power systems, cable harnesses, and pay telephones. Domestic orders for

%% U.S. Department of Commerce (USDOC), Internationa Trade Administration (ITA), Office of
Telecommunications, A Guide to Telecommunications Markets in Latin America and the Caribbean,
June 1996, p. 22.

0 |ndustry representatives, telephone interviews by USITC staff, Dec. 4 and Dec. 8, 1997. Marta
Kindya, Northern Business Information, Datagquest, Dossier: Latin American Telecom Service Markets:
Mexican Telecom Market, (Stamford, CT: Dataquest, Dec. 1997), p. 109.

™ |n 1997, Lucent merged its consumer communications products businesses with Philips
Electronics N.V., aleading provider of corded and cordless phones as well as answering machines.
Lucent has 40 percent ownership in thisjoint venture.

72 Dan McCosh, “Lucent’s Bell Labs Lead in Telephone R&D,” El Financiero International
Edition, Oct. 27- Nov.2, 1997, p. 14.
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such products and goods have increased since the privatization of telecommunications servicesin
Mexico.*”® Nortel’s Mexican operations purchase the vast majority of their components and parts
from the United States and re-export approximately 90 percent of their production and assembly.3™

European manufacturers also maintain significant production and sales operationsin Mexico. For
example, Finnish based Nokia produces mobile phone accessories and battery packs in Reynosa,
Mexico which are shipped to Nokia's Dallas/Fort Worth facility for distribution.*” Swedish-based
Ericsson has been involved in Mexico in one form or ancther longer than any other foreign
telecommuni cations equipment manufacturer, and has awell established relationship with Telmex,
providing the company with a high percentage of its switching systems.3® Ericsson isthe largest
local manufacturer of telecommunications equipment in Mexico with manufacturing facilities
producing telephone sats and components for PBX systems in Tlalnepantla and a technology center
in SAtillo.®”” Alcatel, a French-based company, is another large supplier of telecom equipment to
the Mexican market, with manufacturing facilitiesin Cuautitlan, Toluca, and Nogales.3"

Many of these manufacturers have traditionally used Mexican assembly plants (maquiladoras) to
minimize costs and improve worldwide competitiveness by combining state-of-the-art imported
components and manufacturing equipment with low-cost Mexican labor. Mexican plants may
import components and machinery free of duty for use in products destined for export under either
the Maguiladora Program or under the Program of Temporary Imports to Produce Export Articles
(PITEX). According to Mexico's Commerce and Industria Development Secretariat (SECOFI) data,
Mexican tel ecommuni cations equipment imports from the world for use in the maguiladoraindustry
totaled about $620 million (36 percent of total sector imports) in 1997, while maquiladora exports
from the sector totaled about $980 million (80 percent of total sector exports).*”® Although, the
elimination of tariffs under the NAFTA removes the incentive to use the manquiladora program for
U.S. and Canadian manufacturers, the program continues to benefit other foreign manufacturers.

Trade

Both theimplementation of NAFTA on January 1, 1994, and the devaluation of the Mexican peso
by nearly 50 percent at the end of 1994 had a profound effect on Mexico’ s imports and exports of
telecommunications products. Asdiscussed above, NAFTA spurred trade between the United States
and Mexico by reducing and/or eliminating tariffs, instituting rules of origin that favor North
American-made products, and simplifying customs procedures. However, the peso devaluation
mitigated the short-term positive effects of NAFTA on imports by significantly raising the price of
foreign-produced goodsin the Mexican market. The austerity plan which followed the devaluation

3 Nortel, “Welcome to Nortel in Mexico,” found at http://www.nortel.com/global/calal
mexico.html, retrieved
Sept. 25, 1997.

% Nortel de Mexico officials, telephone interviews by USITC staff, Aug. 29, 1997.

%% Nokiaemploys nearly 1,100 workersin the Americas. Industry representative, telephone
interviews by USITC staff, Dec. 3, 1997.

376 Ericsson became a major shareholder in Telmex when it was formed in 1947. Ericsson’'s stakein
Telmex was later eliminated, although it continued to be a major supplier of such products as switches and
transmission and power equipment.

37 USDOC official, E-mail reply to questions from USITC staff, Aug. 3, 1998.

%8 Kindya, Dossier: Latin American Telecom Service Markets: Mexican Telecom Market, p. 109.

%7 Based on SECOFI data as compiled by Globa Trade Information Services, World Trade Atlas:
Mexico Edition, 1993-97 (Columbia, SC: Global Trade Information Services, 1998).
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further reduced demand for U.S. products by calling for less government spending, higher taxes, and
increased prices for consumer goods® Thus, imports from the United States rose by $260 million
(46 percent) in 1994, the first year after NAFTA’s implementation, but fell by $307 million the
following year in large part because of the peso devaluation. The devaluation's impact was
temporary, as Mexico' seconomy recovered and imports from the United States more than doubled
during 1995-97, rising to $1.1 billion. The deva uation reinforced the trade-enhancing effects of the
NAFTA for Mexican exports because these products became less expensive in the U.S. market.
Accordingly, Mexican exports of telecommunications equipment to the United States grew at a
strong pace each year during 1993-97, to $1.1 billion, an average annual increase of 41 percent
(table 7-1).

Mexican imports of telecommunication equipment from NAFTA countries are mostly free of duty,
as discussed earlier. The highest remaining duty is 4 percent, and is applied to certain types of
cordless and corded phones aswell as various transmission and reception apparatus. Mexican tariffs
on most telecommunications equipment from the rest of the world, range from 10 to 20 percent, with
only about four specific products being free of duty. The average rates of duty for the most
significant Mexican imports are: carrier current line systems (15 percent); cellular phones and
transceivers (15 percent); parts (10 percent); and corded and cordless telephone sets (20 percent).

Total Mexican imports of telecommunications products increased by $606 million (54 percent) to
$1.7 billion in 1997, surpassing the $1.3 billion recorded in 1994 before the peso devaluation
(table 7-2). Mexico's principa imports from all sources were corded, cordless, and cellular
telephones, parts for telecommunications equipment, and switching, transmission, and reception
apparatus, which collectively comprised 78 percent of total importsin 1997. Mexican imports of
cellular telephones have increased in the past two years in response to the continuing economic
rebound that has provided Mexican consumers with increased discretionary income. The market for
switching and transmission apparatus a so expanded as the long distance market became more open
to competition. 3

Table 7-1
Telecommunications equipment: Mexican trade with the United States, 1993-97
U.S. share of U.S. share of U.S. imports share

Imports from the  Exports to the Mexico’s total Mexico’s total of apparent

Year United States United States imports exports consumption
--------------- Million dollars Percent

1993 .......... 561 262 59.1 63.9 38.4

1994 .......... 821 414 64.1 86.3 39.5

1995 .......... 514 555 63.5 86.7 32.7

1996 .......... 754 800 67.3 84.2 43.3

1997 .......... 1,071 1,047 62.1 85.3 45.1

Sources: Compiled from Official Statistics of the U.S. Department of Commerce.

%0 Nonsubsistence items such as cordless and cellular telephones experienced a particularly notable
decline.
%! Kindya, Dossier: Latin American Telecom Service Markets. Mexican Telecom Market, p. 3.
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Table 7-2

Telecommunications equipment: Mexico's production, imports, exports, and apparent consumption,

1993- 97

Apparent Ratio of imports
Year Production Imports Exports consumption to consumption
Million dollars Percent
1993 .......... 920 950 410 1,460 65.1
1994 .......... 1,280 1,280 480 2,080 61.5
1995 .......... 1,400 810 640 1,570 51.6
1996 .......... 1,570 1,120 950 1,740 64.4
1997 .......... 1,875 1,726 1,227 2,374 72.7

Sources: Estimated by USITC staff based on Reed Electronics Research, Yearbook of World Electronics Data 1996, and
SECOFI as published in Global Trade Information Services, World Trade Atlas: Mexico Edition, 1993-97.

Imports from the United States continue to account for a large share of total Mexican imports,
62 percent in 1997. The major product sectors comprising telecommunications imports from the
United States are parts;®*®? radio communications equipment (other than cellular), including
transmission apparatus; and cellular phones which combined accounted for 74 percent of the total
in 1997. Proportionally, the import product mix has remained relatively steady since 1993, with
the exception of parts and cellular telephones, both of which have experienced sharp increases over
the period. Mexican imports of telecommunications equipment from the United States for usein
maquiladoras comprised about 39 percent of U.S. sector exports, and were mainly telephone sets.

Because the United States accounted for over 62 percent of Mexico' s tel ecommuni cations equipment
importsin 1997, imports from other sourceswererdatively small in comparison (figure 7-1). Japan
and Canadaare Mexico's next largest suppliers of telecommunications products with 1997 imports
totaling approximately $100 million and $80 million, respectively. Mexican imports from Japan
and Canadafollowed the same pattern as those from the United States during 1993-97, showing a
sharp decline in 1995 following the peso crisis and rebounding in 1996 and 1997, mainly due to the
recovery of the Mexican economy and effects of NAFTA on trade with Canada. Other relatively
important sources of Mexican imports of telecommunications products include China, France, and
Germany.

Mexican exports of telecommunications products to the world nearly tripled during 1993-97,
reaching $1.2 billion (table 7-2). Thelargest annual increases occurred in the years immediately
following the peso crisis. Exports from the Mexican maquiladora industry to al countries
comprised 80 percent of total sector exports and consisted primarily of telephones and parts. The
principal Mexican telecommunications products exported to the United States were, corded,
cordless, and cellular telephones, modems, and pagers. These products collectively accounted for
77 percent of Mexican telecommunications exports to the United Statesin 1997. During 1993-97,

%2 Official U.S. datafrom the USDOC show that U.S. exports of parts to Mexico, were
$350 million in 1997, whereas SECOFI data show that Mexican imports of parts from the United States
were $152 million. This $198 million discrepancy between the data sets may be due to a classification
error since SECOFI data for Mexican imports of radio receivers, switching apparatus, carrier current line
systems, and cordless tel ephones are higher than comparable USDOC data. Ancther explanation,
provided by an industry representative, isthat U.S.-based manufacturers exported large quantities of parts
to Mexico for further assembly and re-export that were not included in the SECOFI data.
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Figure 7-1
Telecommunications equipment: Mexican imports, by principal sources, 1993
and 1997

1993

United States 59%
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; PRy Other 16%
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Japan 9%

China 1%

0, France 2%
Canada 9% Germany 4%

Total imports: $950 million

1997
United States 62%

Other 7%

Germany 2%
France 4%

China 7%
Canada 8%

Japan 10%

Total imports: $1.7 billion

Source: Generated by SECOFI, and compiled by Global Trade Information Services, World Trade Atlas: Mexico, Edition
1993-96, Preliminary, 1997.



telephone sets (mainly cordless) cellular telephones, and pagers were the fastest growing Mexican
exports to the United States.

Foreign companies have increasingly established or expanded production-sharing operations in
Mexico in order to take advantage of the relatively low wages, proximity to the United States, and
reduced tariff entry to the lucrative U.S. market. As aresult, exports to the United States have
steadily increased. For example, Lucent has diverted production from Thailand, Singapore, and
Malaysiato Guadal gjara and other Mexican locations.®®* Mexican exports of telecommunications
equipment to the United States continue to account for an increasing share of total exports, reaching
85 percent in 1997.

Canadaisthe only other significant market for Mexican exports of telecommunications equipment
(figure 7-2). European companies with manufacturing facilitiesin Mexico likely sell the bulk of
their production in North America, and supply the European market from plants located in Europe
and Asa. Thetota share of Mexico's export market accounted for by Canada has remained steady
at 4 percent during 1993-97 totaling approximately $50 million in 1997.

Trade Agreements and Nontariff Barriers

The NAFTA isthe only trade agreement between the United States and Mexico affecting trade in
telecommunications equipment.®®*  The implementation of the NAFTA on January 1, 1994,
sgnificantly affected tel ecommunications equipment trade through the reduction and/or elimination
of tariffs and nontariff barriers. Although most Mexican telecommunications equipment exports
entered the United States free of duty prior to its implementation, NAFTA removed Mexican
barriersto foreign investment and required enforcement of intellectual property rights and trademark
protection. These measures encouraged the growth of its tel ecommunications equi pment industry
and expanded exportsto the United States. U.S. exportsto Mexico increased significantly because
of the reduction or removal of tariffs that had previously been levied at 15-20 percent.®® Over
80 percent of such tariffs were immediately eliminated,*® while duties on most of the remaining
products were to be phased out over five years.®’

Other provisionsin the NAFTA were designed to create a more open and transparent government
procurement system and streamline customs procedures and regulations, while “Rules of Origin”
procedures ensure that tariff benefits accrue only to Mexico, the United States, and Canada. The

%3 |ndustry representatives, interviews by USITC staff, Monterrey, Mexico, June 19, 1997.

% Mexico is not asignatory to the Information Technology Agreement (ITA).

%5 USDOC, “Study on the Operation and Effects of the North American Free Trade Agreement,”
July 1997, found at http://www.ita.doc.gov/industry/tai/telecom/naftatel.html, retrieved Sept. 29, 1997.

%8¢ Telecommunications equipment for which the Mexican duties on imports from the United States
were immediately reduced to zero included private branch exchanges, cellular phones, telecommunications
line equipment, and modems, aswell as certain other equipment.

%7 Duties on tone-paging alert devices, and certain coaxial cables and antennae, are to be phased out
over ten years. MultiMedia Telecommunications Association (MMTA) Market Research Department,
1997 Multimedia Telecommunications Market Review and Forecast (Arlington, VA: MMTA, 1997),

p. 167.
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Figure 7-2
Telecommunications equipment: Major Mexican export markets, 1993 and 1997

1993

United States 64%

Canada 4% Other 32%

Total exports: $410 million

1997

United States 85%

Other 11%

Canada 4%

Total exports: $1.2 billion

Source: Generated by SECOFI, and compiled by Global Trade Information Services, World Trade Atlas: Mexico, Edition
1993-96, Preliminary, 1997.



NAFTA aso specifiesthat standards, technical regulations, and conformity assessment procedures
may not be used as barriers to trade in telecommunications equipment, and requires a 60 day
comment period for al draft sandards. Equally important, asingle laboratory is now able to certify
atelecommunications product for salein any NAFTA country.® Further, the agreement mandates
nondiscriminatory treatment for all North American investors®® and prohibits export performance
requirements.>*®

The Office of the United States Trade Representative (USTR) cited Mexico during its Section
1377*" review in 1996, for not fulfilling its NAFTA obligation to accept certain test data from other
parties’ laboratories or test facilities relating to product safety.®*? According to then-Ambassador
Mickey Kantor, “ Acceptance of such data will enable telecom equipment supplied to Mexico to be
manufactured in the United States, protecting U.S. jobs in this important sector.”*** Following
extensive negotiations, an agreement that developed procedures to settle this issue was reached in
April 1997.

However, U.S. companies have alleged that Mexico continues to apply onerous standardsto U.S.
exports of terminal equipment designed for attachment to the telecommunications network, often
delaying entry of such exports.** Although these mandatory interface standards apply equally to
Mexican goods, they allegedly exceed NAFTA specifications and entail a time-consuming
certification process and mandatory inspections.®*

M ar ket

Mexico accounts for less than five percent of the global market for telecommunications
equipment;**® however, it is the third largest market for U.S. exports of such equipment. Apparent
consumption in Mexico reached dmogt $2.4 billionin 1997, with imports accounting for 73 percent
of the total (table 7-2). Temex has historically been the main purchaser of such equipment,
although its share of market purchases has been declining as privatization and liberalization (ie.

%8 USDOC, “Study on the Operation and Effects of the North American Free Trade Agreement.”

%% North American investors now have the right to transfer profits, interest, dividends, capital,
royalty payments, and other benefits from their investments.

0 These performance requirements specifically refer to the maguiladoraindustry, and state that
restrictions on sales directly to the Mexican market will be reduced by 5 percent ayear.

%1 Section 1377 of the Telecommunications Trade Act of 1988 requires that the USTR review the
operation and effectiveness of each “trade agreement regarding telecommunications products or services
that isin force with respect to the United States.”

%2 Office of the United States Trade Representative (USTR), Monitoring and Enforcing Trade
Laws and Agreements Fact Sheet, Sept. 30, 1997, p. 6.

%8 USTR, “Annual Review of Telecommunications Trade Agreements Under Section 1377 of the
1988 Trade Act Completed,” pressrelease, Apr. 3, 1996, found at
http://www.gwjapa.org/ftp/pub/policy/ustr/1996/ustr9636.txt, retrieved Sept. 25, 1997.

%4 Stephen Glover and JoEllen Lotvedt, “ The Mexican Telecommunications Market: The Interplay
of Internal Reform and NAFTA,” NAFTA: Law and Business Review of the Americas, Vol. |11, No.1,
Winter 1997, p. 24.

%% Mexican-produced and -distributed goods, on the other hand, undergo random inspections within
the country. Glover and Lotvedt, “ The Mexican Telecommunications Market: The Interplay of Internal
Reform and NAFTA,” p. 38.

%% Glover and Lotvedt, “ The Mexican Telecommunications Market: The Interplay of Internal
Reform and NAFTA,” p. 23.
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dlowing new market entrants) have increased competition.®” With an estimated $20 billion to be
spent annually on Mexico' s tdlecommunications infrastructure during 1997-2000, primarily by new
operators, demand for telecommunications equipment will likely continue to rise.3%

Until the 1990s, the equipment market in Mexico was dominated by Ericsson and Alcatel. Lucent
successfully challenged this dominance in 1992 by winning contracts to install 60 percent of
TELMEX’ sfiber optic long distance network.>*® The implementation of NAFTA, the opening of
the tdecommunications services market to competition, and privatization of Telmex have
encouraged other foreign investment in Mexico's telecommunications services and equipment
markets. Therdativelack of tedlecommunicationsinfrastructure also presents a potential opportunity
for foreign investors aready in the market,*® especially for equipment vendors who, in some cases,
have joined with cellular operatorsto instal wirdess network infrastructure to compete with wireline
providers. Motorola, for example, has boosted its cellular equipment sales in this burgeoning
market by investing in severd Mexican cdlular operatorsincluding Baja Cellular Mexicana, Cellular
de Telefonia (CEDETEL), and Movitel de Noreste.®®® Recently, Lucent assisted Telmex by
installing its equal access software which allows consumersto select their preferred long distance
provider, thereby meeting government requirements that the long distance services market be open
to competition by January 1, 1997. According to one company representative, “Mexico is among
the top 15 global markets for Lucent, and is key to Lucent’s global growth.” 4%

Mexico is one of the leading marketsin Latin Americafor cellular phones,*® reflecting, in part, the
long waiting periods required to get regular, ground-line, phone service installed. This situation,
however, has abated somewhat since the privatization of Temex. Cellular service allows a customer
to purchase acellular phone and have it operational the same day, whereas wirdline service entails
an average wait of six months.*® Demand for pagers has increased for the same reason.
Accordingly, companies such as Motorola have obtained contracts to replace the existing analog
cellular network in Hermosillo, Sonora, Culiacan, and Sinaloa*® and to provide paging
infrastructure for Telmex and Video Grylm, to take advantage of these conditions. The largest
cellular service providers in Mexico are CEDETEL, of which Motorola is majority owner, and
Grupo IUSACELL, SA., jointly owned by Grupo Industrias Unidas, S.A. and Bell Atlantic, and
Radiomovil Dipsa (TELCEL), owned by TELMEX. Cdlular telephones manufactured by Ericsson
and Nokia are the most popular in Mexico.**®

%7 Kindya, Dossier: Latin American Telecom Service Markets: Mexican Telecom Market, p. 107.

%8 USDOC, U.S Industry and Trade Outlook 1998, (New Y ork: McGraw Hill, 1997), pp. 31-37.

%9 Kindya, Dossier: Latin American Telecom Service Markets: Mexican Telecom Market, p. 107.

“© David J. Drez I11, “Direct Foreign Investment in Mexico's Telecommunications Market,”
NAFTA: Law and Business Review of the Americas, Winter 1997, p. 114.

“1 USDOC, A Guide to Telecommunications Markets in Latin America and the Caribbean, p. 14.

%2 |_ucent representatives, telephone interviews by USITC staff, Dec. 4 and Dec. 8, 1997.

%% Northern Business Information,“Mexico,” Latin American Cellular Operators: 1997 Edition
(New York: Datapro, July 1997), p. 125.

44 Ericsson, Mexican Model: Privatization Transforms Telecoms Sructure, found at
http://mww .eri csson.com/Connexion/connexionl1-94/market.html, retrieved Nov. 18, 1997, and
International Telecommunications Union (ITU), World Telecommuni cations Devel opment Report
(Geneva: ITU, 1998), p. A-14.

“% Motorola, Inc., “Motorola Cig Wins Contract to Replace Cellular Telephone Network in
Mexico,” press release, found at http://www.mot.com/CNSS/CIG/Press/
press_archive 1997/1197070925.html, retrieved Nov. 11, 1997.

% Northern Business Information,“ Mexico,” p. 142.
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The Mexican market is dominated by joint ventures and other arrangements between domestic
companies, often telecommunications service providers, and multinational equipment producers.
Examples of such arrangements include: Lucent Technologies and Amaritel’ s** deal to build a
residential and business telecommuniceations network in Mexico City in which Lucent will ingtall the
network;*® Ericsson’s contract with TELNOR in 1994 to modernize Bga California’s
telecommunication system by providing and installing switching systems, fiber optic systems for
voice and data transport networks, and energy supply systems;*® and Nortel’s agreement with
Grupo IUSACELL to provide cdlular services, and with Avantel to build a competitive, non-
regul ated fiber-optic network.*1°

Since 1990, the Mexican government has introduced substantial reforms, ranging from the
liberalization of foreign investment lawsto the privatization of Telmex, the previously government-
owned monopoly of telecommunications services.** In May/June 1995, the Mexican legislature
approved a statute establishing rules to attract foreign investment through greater competition to
commencein August 1996. The law also addressed technological advances and NAFTA-required
rules. Inresponse, U.S. firms quickly established or expanded upon already-existing partnerships
to manufacture digital switches and other infrastructure equipment.*? Mexico's long distance
telecommunications market was fully deregulated in 1997 in accordance with the World Trade
Organization’ s Basic Telecommunications Agreement, although it till retains a 49 percent limit on
foreign ownership. Asaresult, switching equipment, fiber optic cable, and transmission equipment
sales have increased as competition in the services market has driven demand.

“7 A joint venture of the Aguirre Family and Grupo Radio Centro.

“% |_ucent Technologies, “ Amaritel Chooses Lucent Technologies to Build Its Telephone Network in
Mexico,” pressrelease, found at http://bix.yahoo.com/bw/97/09/23/lu_x0007_1.html, retrieved
September 26, 1997.

4% Ericsson, “ Ericsson Signs Contract with TELNOR in Mexico,” found at http://www.
ericsson.com/Eripress/Archive/1994/q194-part39.html, retrieved Nov. 11, 1997.

“9 Nortel, “Welcome to Nortel in Mexico.”

“1 The privatization was initiated by Mexico's Secretariat for Communications and Transport in
1989 and completed by May 1994.

“2 UYSDOC, ITA, “Overview,” found at http://www.ita.doc.gov/industry/tai /telecom/latelcom.txt,
retrieved Sept. 25, 1997.
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CHAPTER 8
CHINA

China’s determined efforts to develop its telecommunications infrastructure have resulted in the
rapid expansion of its telecommunications equipment production, imports, and market during 1993-
97. Production has grown at an average annual rate of 39 percent since 1993 and accounted for
nearly 5 percent of theworld total in 1997.** Trade increased by an average of 40 percent per year
for exports and 34 percent for imports, while its market expanded at a rate exceeding 35 percent per
year. The vaue of telecommunications equipment imports from the United States grew from
$306 million to $380 million during 1993-97, while Chinese exports to the United States increased
from $484 million to $1.3 billion. Themgority of U.S.-manufactured goods shipped to Chinawere
cellular equipment, switching equipment, and related parts, while Chinese goods exported to the
U.S. market were predominately low-end, commodity-type equipment such as corded, cordless, and
cellular telephone handsets. The enormous population base, low labor costs, and expected
investment in the telecommunications sector of $8 billion to $10 billion per year from 1996 to 2000
provide strong inducements to foreign multinationals to enter the Chinese market. However, China
continues to arbitrarily impose various barriers on investment and trade in telecommunications
equipment.

Industry Structure

The Chinese telecommunications equipment industry is composed of over 400 manufacturing
facilities employing 94,000 workers.*** In addition, China has more than 100 research institutions
with over 600,000 technicians and specialists engaged in various types of research and
development*™® related to the production of telecommunications equipment and other high
technology goods. The largest companiesin China, in terms of annual revenues, are joint venture
operations established between domestic, usualy state-run Chinese firms, and corporations
headquartered in the United States, EU, Japan, and Canada (table 8-1). China has encouraged the
creation of joint venturesin order to rapidly acquire technology and develop a domestic industry
capable of meeting the country’ s demand for telecommunications equipment.*® These joint ventures
involve the participation of the world’s leading companies in the sector including such firms as
Alcatel, Ericsson, Lucent Technologies (Lucent), Motorola, NEC, Nokia, Nortel, and Siemens.

While China encourages joint ventures in order to develop the domestic industry, foreign
telecommuni cations equipment manufacturers are attracted to China’ s enormous market potential

“2 All production, trade, and consumption datain this chapter are given in 1996 U.S. dollars (U.S.
$1=28.31 Yuan).

44 % China Telecom Industry,” Xinhua News Agency, Jan. 2, 1997, retrieved from NewEDGE/LAN,
Feb. 1, 1997. However, employment figures may be overstated as they result in avalue of production per
employee of approximately $46,500 in China compared with the U.S. industry, which generates about
$240,000 per employee.

5 Sun Li, Jack Su, and Sakina Dhilawaa, Northern Business Information, Chinese Telecom Market
(New York: McGraw-Hill, Dec. 1997), p. 75.

48 |nternational Telecommunications Union (ITU), World Telecommunication Devel opment
Report, (Geneva: ITU, 1997), pp. 22-23.
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Table 8-1
Telecommunications equipment:

Major producers in China, selected products, and headquarter country

Company name

Selected products

Headquarter country

Lucent Technologies

Switches, telephone handsets

United States

Motorola Pagers, cellular telephones United States

China Great Dragon Switches, ISDN' equipment, cordless telephones China

Telecommunications Equipment

Company

Huawei Technologies Switches, mobile network equipment China

Ji Peng Electronic Information Switches China

Machine (Golden Eagle)

Northern Telecom (Nortel) Switches, SDH? equipment Canada

Nokia Mobile telephones, optical fiber transmission Finland
equipment

Alcatel Alsthom Switches, SDH transmission equipment France

Siemens Switches, PBXs,® corded and cordless telephones, Germany
GSM* network equipment, SDH transmission
equipment

Fujitsu PBXs, optical fiber transmission equipment Japan

NEC PBXs, mobile network equipment, mobile Japan
telephones

Ericsson PBXs, switches, mobile network equipment Sweden

! Integrated Services Digital Network.
2 Synchronous Digital Hierarchy (SDH) is an optical interface standard used in the fiber optic transmission of digital signals.
SDH has been widely used in Europe but it is very similar to the SONET standard used in North America. Newton’s Telecom

Dictionary, p. 600.
% Private Branch Exchanges.

4 Global System for Mobile Communications.

Sources: Company reports; Milton Mueller and Zixiang Tan, China in the Information Age: Telecommunications and the
Dilemmas of Reform, No. 169, The Washington Papers, The Center for Strategic and International Studies, Appendix D; Reed
Electronics Research, Profile of the Worldwide Telecommunications Industry, 4th ed., pp. 216-222; and International
Telecommunication Union, World Telecommunication Development Report, pp. 25-27.

industrialization, and ambitious economic development program. The Chinese partner in these joint
venturesistypically anationd, provincid, or local government agency. For instance, Shanghai Bell
Telephone Equipment Manufacturing Company (Shanghai Bell), which has been producing central
office switching equipment since 1983* is jointly owned by the French company Alcatel and
China's Ministry of Posts and Telecommunications (MPT).*® Table 8-2 lists representative
examples of joint venturesin China.

“7Milton Mueller and Zixiang Tan, China in the Information Age: Telecommunications and the
Dilemmas of Reform, No. 169, The Washington Papers, The Center for Strategic and International Studies
(CSIS) (Westport: Praeger, 1997), pp. 48-49.

“8 The Ministry of Posts and Telecommunication merged with the Ministry of Electronics Industry
and parts of the Ministry of Radio, Film, and Television, China Aerospace Industry Corporation, and
China Aviation Industry Corporation to form the Ministry of Information Industries, announced in March
1998. U.S. Department of State cable, “ChinalTelecom: New Ministry of Information Industries,”
message reference no. 6592, prepared by U.S. Embassy, Beijing, April 15, 1998.
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Table 8-2

Telecommunications equipment: Representative examples of joint ventures in China, foreign
partner/domestic partner, joint venture name, and selected products

Foreign partner/domestic partner

Joint venture name

Selected products

Alcatel/Posts and Telecommunications
Industry Corporation

Shanghai Bell Telephone Equipment
Manufacturing Company

Switches

Ericsson/Shanghai Simtek Industrial
Company

Shanghai Ericsson Simtek
Electronics Company

Electronic components for telephone
modules

Motorola/Shanghai Radio
Communication Equipment
Manufacturing Company

Shanghai Motorola Paging Products
Company

Pagers

NEC/Benxi Communications and
Electrical Appliance Industry
Corporation

Benxi NEC Communications
Company

Private Branch Exchanges

Nokia/Posts and Telecommunications
Industry Corporation

Beijing Nokia Mobile
Telecommunications Company

GSM cellular infrastructure
equipment

Nortel/China Tong Guang Electronics
Corporation

Tong Guang Nortel
Telecommunications Ltd.

Private Branch Exchanges

Siemens/Shanghai Posts and
Telecommunications Authority

Siemens Shanghai Mobile
Communications Company

GSM cellular radio base station
equipment and handsets

Sources: Company reports; Milton Mueller and Zixiang Tan,China in the Information Age: Telecommunications and the

Dilemmas of Reform, No. 169, The Washington Papers, The Center for Strategic and International Studies, pp. 48-49; John
Wang, “Walking and Talking,” The China Business Review, March-April 1996, pp. 14-17; and Reed Electronics Research,
Profile of the Worldwide Telecommunications Industry, 4th ed., pp. 216-222.

Foreign companies are well positioned in the Chinese market as the leading suppliers of
telecommunications products such as switches, transmission equipment, cellular equipment, and
satellite equipment.*® For example, Motorola, Ericsson, Lucent, Nokia, and Nortel are the major
suppliers of cellular network equipment*?® while Alcatel is the dominant supplier and local
manufacturer of switching equipment in Chinathrough its joint venture manufacturing operation,
Shanghai Bell.*? However, some analysts fear that China simport restrictions and reliance on local
manufacturers to develop its telecommunications infrastructure will increasingly hamper the
competitiveness of foreign-owned firmsin favor of wholly Chinese-owned operations.*? Foreign
manufacturers have reportedly encountered such government intervention in the PBX market.*??
Further, the United States faces formidable competition in the Chinese market from European,
Japanese, and Korean companies that have made significant investments in the country in order to
supply China s market with high-end telecommunications equipment.

“9 John Henry and Nathaniel Caldwell, “China: Positioning for the Next Century,” Business
America, July 1997, p. 24.

40 YSDOC, U.S. Industry and Trade Outlook 1998, p. 31-19, and John Adams, “Marketsin
Search of Technology,” Wireless Communications, Volume 5, Wessels, Arnold & Henderson, L.L.C.,
Nov. 18, 1996, pp. 27, 29-30.

21 Alexandra Rehak and John Wang, “On the Fast Track,” The China Business Review, Mar.-
Apr. 1996, p. 12.

22 Mueller and Tan, China in the Information Age: Telecommunications and the Dilemmas of
Reform, pp. 102-105.

2 Henry and Caldwell, “China: Positioning for the Next Century,” p. 24. Also includes other
information technology equipment, software, and services.
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Direct investment by U.S. firms in the telecommunication equipment industry represents a major
share of total U.S. investment in China, which reached $2.9 billion in 1996.4%* Motorola is the
leading U.S. investor in the market for telecommunications equipment with joint venture operations
that produce pagers and cellular telephones.*® During 1992-96, Motorola invested a total of
$1.2 hillion in China,**® resulting in sales of approximately $3.2 billion in 1996 and $3.3 hillion in
1997.%%" Lucent had invested $150 million in China by the end of 1996, making it the second
largest U.S. investor in this sector.*?®

Wholly-owned local firms also successfully produce a number of products including switching
equipment, pagers, and telephone sets. For instance, 120 switch manufacturers are currently
producing in China, the largest of which are typicaly large, state-owned companies generally
associated with the MPT or the Ministry of Electronics Industry (MEI).*° One of the largest wholly
Chinese-owned companies is the China Great Dragon Telecommunications Equipment Company
(Great Dragon), a merger of eight manufacturers of advanced digital network switches™ that was
established by the MPT, MEI, and severd other state-owned enterprises and research institutions.**

In direct competition with Great Dragon is Ji Peng Electronic Information Machine Company, aso
known as Great Eagle, a telecommunications equipment producer composed of five switch
manufacturers under the leadership of the MEI.*? These wholly Chinese-owned manufacturers have
been encouraged by the Chinese government to increase production capacity and compete with
foreign suppliers. With government promotion and better technol ogy, these producers are increasing
their market share. The capacity of Chinese-made digital switches used in China's
telecommunications network increased from 3 million to 5 million lines during 1996-97.4%

During the 1990s, production of telecommunications equipment in China expanded rapidly,
responding to increased domestic and foreign demand. Total production of telecommunications
equipment in Chinahas increased at an estimated average rate of 39 percent per year during 1993-
97, reaching approximately $5.7 hillion (table 8-3).*** Increased domestic production has been
fueled by the growing presence of joint venture firms affiliated with the world’ s leading

24 U.S. Department of Commerce (USDOC), Bureau of Economic Anaysis, Survey of Current
Business, Sept. 1997, table 17, p. 145.

%% Motorola Company Reports and “Top 10 US Firmsin China,” Beijing Review, val. 40, no. 32,
Aug. 11-17, 1997, found at http://www.chinanews.org/bjreview, retrieved Nov. 19, 1997.

%6 Motorola Company Reports.

27| bid., includes non-tel ecommunications equipment sales.

%8 “Top 10 USFirmsin China,” Beijing Review.

2 The MPT and the MEI were recently folded into the Ministry of Information Industries.

0 \Wei An, “Chinato Exert More Control Over Telecom Equipment,” IDG China News, found at
http://ww. idgchina.com, retrieved Sept. 30, 1997.

31 China Communications Industry Report, “An Intro to China Great Dragon Communications
Equipment Co. Ltd.,” May 1, 1997, found at http://www.ccireport.com, retrieved Oct. 1, 1997.

“2 USDOC, International Trade Administration (ITA), Office of Computers and Business
Equipment, “Fifth Meeting of the U.S.-China Joint Commission on Commerce and Trade, Information
Technologies Subgroup,” June 3, 1997, updated Sept. 1997.

4% Alexandra Rehak and John Wang, “ On the Fast Track,” The China Business Review,
Mar.-Apr. 1996, p. 13, and Pyramid Research, as cited in “ Silicon Valley, PRC,” The Economist,

June 27, 1998, pp. 64-65.

% Estimated by USITC staff based on Reed Electronics Research, Yearbook of World Electronics
Data 1994 and 1996 (Surrey: Reed Business Information, 1994 and 1996), and Reed Electronics
Research, Profile of the Worldwide Telecommunications Industry, 5th ed. (Surrey: Reed Business
Information, 1997).
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Table 8-3

Telecommunications equipment: Chinese production, imports, exports, and apparent consumption, 1993-97

Apparent Ratio of imports
Year Production Imports Exports consumption to consumption
Million dollars Percent
1993 1,532 1,655 560 2,627 63.0
1994 2,938 3,238 1,485 4,691 69.0
1995 3,601 3,651 1,583 5,669 64.4
1996 4,370 4,395 1,719 7,046 62.4
1997 5,681 5,274 2,148 8,807 59.9

Sources: Estimated by USITC staff based on Reed Electronics Research, Profile of the Worldwide Telecommunications
Industry, 5th ed.; Reed Electronics Research, Yearbooks of World Electronics Data, 1996, 1995, 1994; and United Nations
Trade Series D.

telecommunications companies, government targeting of telecommunications infrastructure
development as a national priority, and by the high growth rate of the overall economy.**

Although the Chinese government maintains that the telecommunications equipment market has
been fully open to investment by all suppliers*® since 1995, certain subsectors are more open than
others. For example, the Chinese government restricts foreign investment in central office switches
and PBX manufacturing operations while encouraging investment in others such as ATM switching
equipment, certain digital cellular equipment, SDH optical equipment, network management
eguipment, and satellite telephone and data earth stations.**” These policies were revised in January
1998 asthe Ministry of Foreign Trade and Economic Cooperation and China' s State Policy Council
considered new foreign investment rules for all sectors. Notably, foreign investment in CDMA
cdlular systems and multimedia communications equipment were added to the list of encouraged
sectors.**® However, the manufacture of microwave telecommunications systems equipment was
added to a“ Redtricted Category B” list, which means that investment in this areamay be limited in
terms of scope and activity but may be approved in certain circumstances.*® Essentially, the
January revisions eliminated import and value-added taxes on capital goods destined for local
manufacturing facilities.*°

% China's GDP grew by 10.2 percent in 1995 and 9.7 percent in 1996. U.S. Embassy Beijing,
China Country Commercial Guide, 1996-97, and “ China' s Economy Grows 9.7% in 1996,” Beijing
Review, vol. 40, no. 3,

Jan. 20-26, 1997.

% Ada Pacific Economic Cooperation (APEC) Telecommunications Working Group, Sate of
Telecommunications Infrastructure and Regulatory Environment in APEC Economies (Final text and
7/96 update), 1996.

7 Mueller and Tan, China in the Information Age: Telecommunications and the Dilemmas of
Reform, Appendix C, p. 130.

% U.S. Department of State, U.S. Embassy, Beijing, Economic Section, “China’'s New Foreign
Investment Regs: Duty-free Import of Some Capital Investment Reinstated,” Jan. 12, 1998.

¥ |bid.

“0 | bid., and Xing Fan, Research Fellow, International Communications Studies, Center for
Strategic and International Studies (CSIS), Washington, DC, E-mail correspondence with USITC staff,
Nov. 13, 1997.
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Trade

Table 8-4

China's total imports of telecommunications equipment increased from $1.7 billion in 1993 to
approximately $5.3 billion in 1997, an average annual rate of 34 percent (table 8-3). The U.S. share
of thistotal declined steadily from over 18 percent in 1993 to 7 percent in 1997 largely because of
increasing import competition from suppliers based in the EU, Japan, and Canada. Chinardieson
imports for most high end telecommunications products such as switching, transmission, cellular,
and satellite equipment for service providers and companies operating in China** although locally
owned manufacturers appear to be increasing their share of the market.**? Telecommunications
products supplied by the United States are predominately cellular equipment, switching equipment,
and related parts. Imports of telecommunications equipment from the United States grew from $306
million to $431 million during 1993-95 but decreased during the next 2 years, reaching $380 million
in 1997 (table 8-4). Thisdecreaseis partialy the result of continued foreign direct investment from
the United States, most notably from Motorola and Lucent which has replaced imports with
domestic production.

Telecommunications equipment: China’'s trade with the United States, 1993-97

Imports from the Exports to the U.S. share of U.S. import share of

Year United States United States China imports apparent consumption
----------------- Million dollars---------------- Percent

1993 .......... 306 476 18.5 11.6

1994 .......... 409 1,127 12.6 8.7

1995 .......... 431 1,173 11.8 7.6

1996 .......... 392 1,111 8.9 5.6

1997 .......... 380 1,305 7.2 4.3

Sources: Estimated by USITC staff based on Reed Electronics Research, Profile of the Worldwide Telecommunications
Industry; Reed Electronic Research, Yearbooks of World Electronics Data, 1996, 1995, 1994; and United Nations Trade

Series D.

A decline in imports of telephone switching equipment and related parts from the United States
accounted for amajor portion of the overall drop in U.S. telecommunications equipment supplied
to Chinaduring 1996-1997. Reportedly, China has been restricting these types of importsto favor
local suppliers.*® Intense price competition from local manufacturers also has contributed to this
decline by lowering the unit value of these products.*** China's imports of cellular transmission
equipment from the United States also fell during this period. Industry representatives have stated

“! Henry and Caldwell, “China: Positioning for the Next Century,” p. 24.

“2 % China Telecom Companies Begin to Challenge Multinationals,” Far Eastern Economic Review,
Sept. 3, 1998, p. 12.

“3 U.S. Department of State cable, “China/Telecom: New Ministry of Information Industries,”
message reference no. 6592, prepared by U.S. Embassy, Beijing, April 15, 1998, and Henry and Caldwell,
“China: Positioning for the Next Century,” p. 24.

“4 “Flicon Valey, PRC,” The Economist, June 27, 1998, pp. 64-65.
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that this decrease is a consequence of greater acceptance of European digital cellular standardsin
Chinaat the expense of U.S. manufacturers.**

Although China depends on imports for a large share of its telecommunications equipment
consumption, imports have been restricted by the imposition of significant tariffs designed to
encourage domestic production. In 1997, China’'s MFN import duty rates on telecommunications
equipment ranged from 9 percent to 50 percent ad valorem.**® Lower rates of duty are applied to
imports of such products as cellular transmission and maobile communications equipment while the
highest rate of duty is for telephone answering machines.

Although China produces only about 5 percent of the world’s telecommunications equipment, it
exports over a third of its total production. China's telecommunications equipment exports
increased rapidly averaging 40 percent growth per year during 1993-97, reaching approximately
$2.1 hillion (table 8-3). The United States market received 85 percent of China' s exports from this
sector in 1993 but this share decreased to 61 percent in 1997. Overall, Chinawas the third largest
supplier of telecommunications equipment to the United States during 1995-97, behind only Japan
and Canada. Most of China's exports of telecommunications products to the United States are
labor-intensive, commodity-type equipment such as corded and cordless tel ephone sets and cellular
telephone handsets. Exports of these three products equal ed approximately $1.0 billion in 1997 and
comprised 79 percent of all U.S. telecommunications equipment imports from China during that
year, compared with $429 million and 89 percent in 1993.%" Other major markets for Chinese
telecommuni cations equipment exports include Japan and the EU.

Trade Agreements and Nontariff Barriers

The United States has two trade agreements with China that affect tel ecommunications equi pment,
a 1992 Memorandum of Understanding (MOU) on Market Access*® and a 1980 Bilateral Trade
Agreement. The terms of the MOU required the Chinese government to eliminate market access
barriers and reduce tariffs on U.S.-produced telecommunications egquipment among other products
by December 31, 1997.%° In addition, China agreed to abide by internationally accepted open tender
and bidding procedures that would end discriminatory practicesin the government procurement of
digital switching systems. China also assented to apply uniform testing and certification standards

“5 Most digita cellular equipment that is produced in the United States operates using one of two
standards, Time Division Multiple Access (TDMA) or Code Division Multiple Access (CDMA). Digita
cellular equipment in Europe operates on the Global System for Mobile Communications (GSM). See
also Adams, “Marketsin Search of Technology,” p. 29, and The Economist Intelligence Unit, “China:
Motorola as the Comeback Kid,” Business China, May 27, 1998, found at http://www.eiu.com, retrieved
July 8, 1998.

“& USDOC, ITA, Trade Information Center, facsimile response received July 10, 1998.

“7 Egtimated by USITC staff based on official statistics of the USDOC; Reed Electronics Research,
Profile of the Worldwide Telecommunications Industry, 5th ed.; and Reed Electronics Research,
Yearbook of World Electronics Data 1994 and 1996.

“8 Thefull title of the agreement is“Memorandum of Understanding Between the Government of
the United States and the Government of the People's Republic of China Concerning Market Access.”
The MOU on Market Access was signed on October 10, 1992.

“® The United States proposed increased import duties on awide range of products from China,
including cordless and cellular telephone handsets, in the absence of an acceptable agreement. For a
complete list of China-produced goods on which the United States proposed import duties see 57 F.R.
38912. Seealso, Office of the United States Trade Representative (USTR), 1998 Trade Policy Agenda
and 1997 Annual Report of the President of the United States on the Trade Agreements Program,
pp. 189-190.
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to imported and domestic non-agricultural products throughout the country. Further, China
committed to liberalize its trading system by increasing transparency viathe publication of trade
laws, regulations, and policies; refraining from import substitution measures and technology
transfer or local investment conditions as prerequisites to obtaining import licenses; publicly
releasing information on sales and marketing prospects; and establishing an administrative and
judicial appeals process for import decisions.**® The United States reciprocated by liberalizing
export controls on telecommuni cations equipment sent to China.*>*

The Bilateral Trade Agreement between the United States and Chinawas initially implemented on
February 1, 1980, and affects trade in telecommunications equipment by imparting most-favored-
nation (MFN) treatment to U.S. imports from China. Although the agreement is subject to renewal
at 3-year intervals, section 402 of the Trade Act of 1974 requires that China's receipt of MFN
treatment be reviewed on an annual basis®*? President Clinton most recently renewed China' s MFN
status on June 3, 1998.4%3

China is not a member of the World Trade Organization and did not sign the Information
Technology Agreement, which isintended to eiminate most import duties on telecommunications
eguipment aswell as other information technology products by the year 2000.** However, during
avisit to the United Statesin the fall of 1997, Chinese President Jiang Zemin announced China's
intention to sign the ITA in the immediate future.®®> As yet, China has not formally signed the
agreement.

U.S. exports of telecommunications equipment to China increased steadily from 1992, when the
MOU was signed, until 1995. However, during the next two years, U.S. exports declined by atotal
of 12 percent despite the MOU’ s goal of eliminating Chinese market access barriers and tariffs on
U.S.-produced equipment by the end of 1997. Although China has taken steps to eliminate market
access barriers to telecommuni cations products and other goods, certain obstacles continue to restrict
the presence of these goods in the Chinese market. For instance, import quotas have been used to
restrict the importation of products whenever China s State Council and other agencies determine
that sufficient capacity exists or saturation of a particular sector has been attained. Also, Chinahas
announced several regulations and directives that are basically de facto import and technology
licensing requirements, such as guidelines for electronics equipment imports.**® Further, despite
some progress in this area, the Office of the United States Trade Representative (USTR) remains
concerned about the lack of transparency in China strade regime.®®” Finaly, investment restrictions
limit U.S. company opportunities in the Chinese market and compel companies to transfer

0 57 F.R. 47889.

1 U.S. International Trade Commission (USITC), The Year in Trade: Operations of the Trade
Agreements Program (OTAP), 1992, USITC publication 2640, July 1993, pp. 68-69.

%2 19 U.S.C. 2432. The President has authority to waive full compliance with the freedom-of -
emigration requirements imposed on non-market economies, such as China, by section 402 of the Trade
Act of 1974.

3 63 F.R. 32705.

4 For adetailed discussion of the ITA see USITC, Advice Concerning the Proposed Modification
of Duties on Certain Information Technology Products and Distilled Spirits, USITC publication 3031,
April 1997.

% The White Housg, “ Press Conference by President Clinton and President Jiang Zemin,”

Oct. 29, 1997.
¢ USTR, 1998 National Trade Estimate on Foreign Trade Barriers (NTE), pp. 47-48.
7 |bid., p. 48.
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technology to domestic producers. While technology transfer is not formally required,**® China
strongly “encourages’ foreign companies to form joint ventures in the telecommunications
eguipment sector in order to localize production and acquire technology.*® In most instances, large
sales in the Chinese market require foreign-based firms to enter into joint ventures with local
companies.®®® Despite improvements in China's policies toward foreign investment, the USTR
remains concerned about inconsistencies in China simplementation of investment regulations and
its general lack of transparency in the investment approval process.*®*

M ar ket

China s market for telecommunications equipment is one of the fastest growing in the world.
Apparent consumption increased at an estimated average annual rate of 35 percent during 1993-97
reaching approximately $8.8 hillion (table 8-3).%* China already isthe largest market in the world
for new installations of switching equipment, averaging 15 million new lines per year.**® China's
subscriber base for wireless communications is one of the ten largest in the world and is one of the
fastest growing.*®* This growth is projected to continue since wireless communication is the only
economically feasible option for rural and urban areas lacking adequate fixed line capacity.*®

The mgjor purchasers of telecommunications equipment are state-run enterprises which effectively
control the telecommunications services market in China. Although China s telecommunications
equipment market is relatively open to foreign manufacturers, similar participation in the services
market is prohibited. Foreign service providers are not allowed to directly own or operate
telecommunications networks*® although several leading U.S. firms have managed to participate
in wireless sarvice projects as limited investors and/or advisors.*®” Nonetheless, the state-run service
providers buy infrastructure equipment from leading telecommunications companies worldwide.
For ingtance, Ericsson has signed a$369 million contract with Guangdong Maobile Communications

8 |n the past, Chinadirectly tied any large procurement of foreign telecommunications equipment to
requirements for technology transfer. Non-Chinese suppliers were typically required to provide Chinese
producers with technological expertise, production methods, or actual lines of production.

5 Presentations by LinZhen Xie, Deputy Director General, Department of Telecommunication and
System Equipment, Ministry of Electronics Industry, delivered at the Fifth Meeting of the U.S.-China Joint
Commission on Commerce and Trade, Information Technol ogies Subgroup, New Orleans, LA,

June 3, 1997.

0 Mueller and Tan, China in the Information Age: Telecommunications and the Dilemmas of
Reform, pp. 102-105.

! USTR, 1998 NTE, pp. 57-58.

“62 Egtimated by USITC staff based on Reed Electronics Research, Yearbook of World Electronics
Data 1994 and 1996, and Reed Electronics Research, Profile of the Worldwide Telecommunications
Industry, 5th ed.

3 USDOC, U.S. Industry and Trade Outlook 1998 (New Y ork: McGraw-Hill, 1997), p. 31-6.

4 |bid., p. 31-19.

65 Adams, “Marketsin Search of Technology,” p. 28.

% Mueller and Tan, China in the Information Age: Telecommunications and the Dilemmas of
Reform, p. 105, and Henry and Caldwell, “China: Positioning for the Next Century,” Business America,
July 1997, p. 24.

7 Mueller and Tan, China in the Information Age: Telecommunications and the Dilemmas of
Reform, p. 60; John Adams, “Markets in Search of Technology,” Wireless Communications, Volume 5,
Wessels, Arnold & Henderson, L.L.C., Nov. 18, 1996, pp. 27, 29-30; and Henry and Caldwell, “China:
Positioning for the Next Century,” p. 24.
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Corporation to increase the service provider's digital wireless capacity in the province®® and
Motorola recently won two contracts with a combined value of $105 million to supply digital
wireless infrastructure equipment to the Hunan Posts and Telecommunications Administration.*®®
The major purchasers of lower end equipment, such as cordless or corded telephones include
government, business, and retail customers.

The Chinese government invested $13 billion in telecommunications infrastructure in 1996,
approximately $15 billion in 1997,** and is expected to continue spending billions of dollars per
year on telecommunications and other information technology infrastructure through the year 2000.
China's State Council emphasized the strategic importance of creating a state-of-the-art
communications infrastructure for national development in its Ninth Five-Y ear Plan (1996-2000)
and intends to invest approximately $40 billion to $50 billion during the period for services and
eguipment.*”2 Thisinvestment will be used to build China's capabilitiesin optical, satellite, digital
microwave, and GSM wireless networks as well as technologies such as ISDN and cable
telephony.#” A portion of thisinvestment will likely be spread among several “Golden Projects,”
five of which are directly related to information technology products, including telecommunications
and data communi cations equipment (in particular, such products as program-controlled switches
and mobile communications equipment).*’

Chind s plansto increase investment in telecommunicationsinfrastructure, especialy in state-of-the-
art equipment, should provide opportunities for U.S. telecommunications equipment companies as
these companies are industry leaders in the development of new technologies. Although U.S.
companies face considerable competition from local and foreign competitors in the Chinese market,
U.S. firms such as Motorola and Lucent Technologies are actively establishing local production
facilitiesin order to capitalize on Chind s future growth in this sector.

8 Nokia Company Reports.

% Motorola Company Reports.

4 Henry and Caldwell, “China: Positioning for the Next Century,” p. 24.

4™ China Research Corporation, “97 China Posts and Telecommunications Market Development
Review,” China Telecommunications Weekly, Jan. 5, 1998. Also includes other information technol ogy
equipment, software, and services.

42 USDOC, U.S. Industry and Trade Outlook 1998, p. 31-7, and USDOC, “Telecommunications
Equipment FY 98,” section on China, Best Market Reports, Oct. 27, 1997.

478 China Communications Industry Report, “ China Confirms Communications Devel opment
Focus,” Mar. 14, 1997, found at http://www.ccireport.com, retrieved Oct. 1, 1997.

4 USDOC, ITA, Office of Computers and Business Equipment, “Information Technologies Market
[1,” Apr. 5, 1996, and “Personal Computers and the Golden Projects,” Mar. 1997. Thefive relevant
programs are Golden Bridge, Golden Card, Golden Customs, Golden Taxes, and Golden Sea.
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CHAPTER9
TAIWAN

Taiwan produces only 1 percent of the global output of telecommunications equipment, yet it
remains a major U.S. trading partner in this sector. Taiwan is heavily trade dependent in
telecommuni cations equipment, importing over haf of its domestic consumption and exporting over
three-quarters of its production.*’ The United States is both a leading supplier of
telecommuni cations equi pment imports to Taiwan and aleading recipient of exports from Taiwan.
The U.S. share of total sector imports decreased from 44 percent to 23 percent during 1993-95 then
increased over the next two years and returned to 44 percent in 1997. Most U.S. exportsto Taiwan
consist of partsfor switching and other telephone equipment and wireless mobile telephones while
most U.S. imports from Taiwan are tel egphone handsets and modems. The removal of restrictions
limiting procurement of certain digital switching equipment in the middle of 1997 and the further
liberalization of Taiwan'stelecommunications servicesindustry are likely to increase market demand
inthe next few yearsfor network infrastructure equipment as well as mobile tel ephones, pagers, and
data communications equipment. Global competition and rising labor and land costs have
increasingly forced Taiwan'stedlecommunications equipment industry to meet this growing demand
by subcontracting with companies in lower-cost areas, rel ocating manufacturing facilities to these
areas, and moving into higher value-added segments of the industry.

Industry Structure

Taiwan’'s telecommunications equipment industry is composed of approximately 300 firms of
various sizes, employing atotal of 25,000 workers (table 9-1).4"® Approximately two-thirds of these
companies produce wireline or wireless customer premises equipment (CPE) and the remainder
manufacture switching and transmission equipment. The industry is not heavily concentrated --
Taiwan'sfour largest telecommuni cations equi pment firms accounted for approximately 16 percent
of employment in this sector. The number of production workers, especially in low-end consumer
equipment, is decreasing as some companies subcontract part of their production to foreign firms
or move operations to Chinaand Southeast Asia.*"”

Larger firms in the industry are predominantly joint ventures between the world’'s leading
telecommuni cations equipment companies and domestic el ectronics firms (table 9-2). These types
of companies generally manufacture higher-end products such as wireline and wireless network
equipment. The largest domestic partner for joint ventures in Taiwan is also the dominant
telecommuni cations service provider, Chunghwa Telecommunications Company Limited

4% All production, trade, and consumption datain this chapter are given in 1996 U.S. dollars (U.S.
$1=NT $27.5).

%% Frances Li, American Institutein Taipei, U.S. Department of Commerce (USDOC), National
Trade Data Bank (NTDB), Industry Sector Analysis, “The Telecommunications Equipment Market in
Talwan,” Sept. 1994, p. 6, and Taiwan Ministry of Economic Affairs, Industrial Development Bureau,
“Industry Highlights -- Communications,” found at http://it.moeai db.gov.tw/committee/english, retrieved
July 17, 1998.

47 China Economic News Service, “Industry Reports: Telephones,” found at
http://www.cens.com/i_electro.html#A1, retrieved Dec. 12, 1997.
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Table 9-1
Telecommunications equipment: Representative producers in Taiwan, selected products, and headquarter
country

Company name Selected products Headquarter country

Lucent Technologies Taiwan Switching equipment United States/Taiwan
Telecommunications Company

Askey Computer Corporation Data communications equipment Taiwan
GVC Corporation Data communications equipment Taiwan
Kingtel Telephone handsets Taiwan
Kuan-Yu Electronic Switching equipment Taiwan
Wincomm Switching equipment Taiwan
Yoyang Electronics Company Pagers Taiwan
Zyxel Communications Corporation Data communications equipment Taiwan
Taiwan International Standard Switching equipment France/Taiwan

Electronics Ltd. (Taisel), also known as
Alcatel Telecom Taiwan

Siemens Telecommunications System | Switching equipment Germany/Taiwan
Ltd. (formerly Taicom)

Taiwan Taicom-Fujitsu Telecom Switching equipment Japan/Taiwan
Company Ltd.

Taiwan Telecommunication Industry Switching equipment Japan/Taiwan
Company Ltd.

SIS-Nortel Fiber optic transmission equipment Canada/Taiwan

Sources: Company reports; various issues of Asian Sources Magazine; various issues of China Economic News Service; and
Frances Li, American Institute in Taipei, U.S. Department of Commerce, National Trade Data Bank, International Market Insight,
“Taiwan to Open Switching Equipment Market,” July 20, 1997, p. 2.

(Chunghwa), formed from part of the Directorate General of Telecommunications (DGT).*"
Chunghwa inherited the DGT' s sharesin a number of joint ventures including Taiwan International
Standard Electronics (Taisdl), aso known as Alcatel Telecom Taiwan, Lucent Technologies Taiwan
Telecommunications Company, Siemens Telecommunications Systems, Ltd. (formerly Taicom), and
Taiwan Taicom-Fujitsu Telecom Company, Ltd. Other local producers in this segment include
Wincomm and Kuan-Y u Electronic.*™

478 Chunghwa Telecom is a state-run company formed from the telecommuni cations equipment and
services operations of the Directorate General of Telecommunications (DGT) in July of 1996 as a result of
new telecommunications regulations that went into effect in February 1996. Prior to that time, the DGT
operated Taiwan's telecommunications equipment and services operations and functioned as the
government regulator. Currently, the DGT only functions as the regulatory body for Taiwan's
telecommunications industry, similar to the U.S. Federal Communications Commission.

4" Frances Li, American Institute in Taipei, USDOC, NTDB, International Market Insight, “ Taiwan
to Open Switching Equipment Market,” July 20, 1997, p. 2.
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Table 9-2

Telecommunications equipment: Representative examples of joint ventures in Taiwan, foreign
partner/domestic partner, joint venture name, and selected products

Foreign partner/domestic partner

Joint venture name

Selected products

Alcatel/Chunghwa Telecom

Taiwan International Standard
Electronics Ltd. (Taisel), also known
as Alcatel Telecom Taiwan

Switches, transmission equipment,
wireless network equipment, terminal
equipment

Fujitsu/Siemens Telecommunications
System Ltd. (See below)

Taiwan Taicom-Fujitsu Telecom
Company Ltd.

Transmission equipment, ISDN
terminal equipment

Lucent Technologies/Chunghwa
Telecom, Bank of Communications,
United Fiber Optic Communication,
and Yao-hwa Glass Company

Lucent Technologies Taiwan
Telecommunications Company

Switches and transmission
equipment

NEC/Tatung Co.

Taiwan Telecommunication Industry
Company Ltd.

ISDN phones/adapters, PBXs,
facsimile machines

Nortel/Southern Information Systems

SIS-Nortel

Fiber optic transmission equipment

Siemens/Chunghwa Telecom, other
local investors

Siemens Telecommunications
System Ltd. (formerly Taicom)

Switches, transmission equipment,
ISDN equipment, GSM mobile
telephone switches

Sources: Company reports; Frances Li, American Institute in Taipei, U.S. Department of Commerce, National Trade Data Bank,
International Market Insight, “Taiwan to Open Switching Equipment Market,” July 20, 1997, p. 2.

Smaller firmsin Taiwan' s telecommunications equi pment industry tend to focus on lower-end CPE.
For instance, Kingtel Telecommunications Corporation, which generates under $100 million per year
in annual sales, specializes in full feature telephone sets.*® Kingtel is a good example of the

difficulties a low-margin equipment manufacturer encounters in Taiwan.

In order to remain

profitable in a mature industry, Kingtel achieves economies of scale by exporting most of its
production to the United States, the EU, and other countries in addition to supplying the domestic
market. Further, in order to expand its production capacity, the firm has decided to forego Taiwan's
high cost structure and establish amanufacturing facility in China s Guangdong province.®! Other
companies have either emulated Kingte' s movement of production outside of Taiwan, subcontracted
production with companiesin lower-cost areas, or have attempted to move into higher value-added
segments of the industry.*#?

Prior to 1996, domestic manufacture of central office digital switches was limited to three joint
venture sources each dffiliated with the DGT in Taiwan's Ministry of Transportation and
Communications (MOTC),*®® and operated by leading foreign manufacturers Lucent (formerly
AT&T), Alcatel, and Siemens.®®* Taiwan agreed to lift restrictions on foreign investment in the

“8 China Economic News Service, “ Phone Firm is King of the Hill in Taiwan,” July 1997, found at
http://www.cens.com, retrieved Oct. 2, 1997.

L 1bid.

8 Li, “The Telecommunications Equipment Market in Taiwan,” pp. 6-7.

8 As discussed above, the Directorate General of Telecommunications has regulatory responsibility
over Taiwan's telecommunicationsindustry. A state-run company, Chunghwa Telecommunications
Company Limited (Chunghwa), was formed to operate the business functions of the DGT in July 1996 as a
result of new telecommunications regul ations that went into effect in February 1996.

8 Li, “Taiwan to Open Switching Equipment Market.”
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manufacture of these systems in a bilateral discussion with the United States in July of 1996.4¢°
Further, in July of 1997, the dominant carrier, Chunghwa, announced its willingness to procure
digital switching equipment directly from foreign manufacturers.*

Taiwan's telecommunications industry accounted for between 1 and 2 percent of total world
production of telecommunications equipment during 1993-97. Taiwan’s production in this sector
increased from approximately $1.8 hillion in 1993 to $2.3 hillion in 1997, an average annual
increase of 6 percent (table 9-3).%7 In terms of value, wireless communications and switching
equipment comprised roughly half of all sectoral production in Taiwan. Telephone handsets,
facamile machines, and parts constituted most of the remainder. While the production of wireless
communications equipment as a percentage of all telecommunications products remained relatively
steady during the period, production of switching equipment declined from 34 percent to 20 percent,
largely as a consequence of increased import competition. In addition the share of sector production
composed of facsimile machines grew from 7 percent in 1993 to 10 percent in 1997 and the
production share of telephone handsets declined from 17 percent to 8 percent, as adirect result of
Taiwan’srising labor and land costs.*®

Table 9-3

Telecommunications equipment: Taiwan’s production, imports, exports, and apparent consumption, 1993-97
Apparent Ratio of imports

Year Production Imports Exports consumption to consumption

Million dollars Percent

1993 ....... 1,785 504 1,333 956 52.7

1994 ....... 1,951 478 1,485 944 50.6

1995 ....... 2,062 630 1,739 953 66.1

1996 ....... 2,238 576 1,893 921 62.5

1997 ....... 2,308 604 1,982 930 64.9

Source: Estimated by USITC staff based on official statistics of the U.S. Department of Commerce; Reed Electronics Research,
Profile of the Worldwide Telecommunications Industry, 5th ed.; Reed Electronics Research,Yearbooks of World Electronics
Data, 1994,1995, 1996, and 1998; and United Nations Trade Series D.

Trade

Taiwan'simports of telecommunications equipment have fluctuated in recent years, rising modestly
from $504 million in 1993 to approximately $604 million in 1997 (table 9-3). Imports grew by
5 percent during 1996-97, as the digital switch market opened to competition in the middle of the
year and the liberalization of the wireless telephone services market led to increased procurement

8 Office of the United States Trade Representative (USTR), 1997 National Trade Estimate of
Foreign Trade Barriers (NTE), p. 358, and American Ingtitute in Taipei, USDOC, NTDB, International
Market Insight, “Foreign Investment Restrictions,” Aug. 30, 1996, pp. 1-2.

8 Li, “Taiwan to Open Switching Equipment Market,” p. 3.

“87 Reed Electronics Research, Profile of the Worldwide Telecommunications I ndustry, 5th ed.
(Surrey: Reed Business Information, 1997), p. 66.

8 Government Information Office, Republic of China, “The Economy,” ch. in The Republic of
China Yearbook 199 companies generally manufacture higher-end products such as wirdline and
wireless network equipment. The largest domestic partner for joint venturesin Taiwan is also
the dominant telecommunications service provider, Chunghwa Telecommunications 7, found at
http://www.gio.gov.tw, retrieved Dec. 10, 1997.
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of network infrastructure equipment and parts. Further DGT/Chunghwa, increased its purchases
of telecommunications equipment in order to acquire new technologies and capacity to compete with
foreign investors in the newly liberalized telecommunications services market.

The United States is the leading supplier of telecommunications equipment to Taiwan, accounting
for approximately 44 percent of theidand' stotal sectoral importsin 1997 (table 9-4). Since 1993,
the U.S. share of Taiwan'simports has fluctuated between 23 percent and 44 percent depending
largely on the procurement patterns of Taiwan's DGT/Chunghwa, the largest purchaser of
tel ecommunications equipment in Taiwan.®®® The mgority of Taiwan' s telecommunications imports
from the United States during 1993-97 were wireless mobile telephones, parts for telephone
switching equipment, and parts for other telephone equipment.*® Other leading suppliers of
telecommunications equipment to Taiwan include Japan, the EU, Korea, and Singapore.

The telecommunications equipment industry in Taiwan is strongly export oriented, shipping most
of its production to markets such as the United States, the EU, China, and Southeast Asia.**
Taiwan exported gpproximately $2.0 billion of telecommuni cations equipment to the world in 1997,
compared with $1.3 billion in 1993 (table 9-3). Among the top exports in the industry were
modems, telephone sets, switching equipment, and facsimile machines.*®? The United Statesisa
leading export destination for telecommunications equipment from Taiwan, accounting for
24 percent of thetotal in 1997. More than half of Taiwan's exports of telecommunications

Table 9-4
Telecommunications equipment: Taiwan’s trade with the United States, 1993-97
Imports from the Exports to the United  U.S. share of U.S. import share of
Year United States States Taiwan imports apparent consumption
----------------- Million dollars Percent
1993 ........... 220 299 43.7 23.0
1994 ........... 189 304 39.5 20.0
1995 . .......... 145 263 23.0 15.2
1996 ........... 158 381 27.4 17.2
1997 ........... 265 468 43.9 28.5

Source: Estimated by USITC staff based on official statistics of the U.S. Department of Commerce; Reed Electronics
Research, Profile of the Worldwide Telecommunications Industry, 5th ed.; Reed Electronics Research, Yearbooks of
World Electronics Data, 1994,1995, 1996, and 1998; and United Nations Trade Series D.

equipment to the United States were corded and cordless telephone sets and modems, which is
comparable in composition to Taiwan’ s total sector exports. Telephone sets decreased as a share
of telecommunications equi pment exports to the United States from 35 percent in 1993 to 24 percent
in 1997, indicative of the declining production trend for the goods discussed above. |n comparison,
the share of modem exports has increased from 26 percent in 1993 to 74 percent in 1997. This
growth reflects Taiwan's successful production of computer-telephony products as an
originalequipment manufacturer (OEM) or original design manufacturer (ODM) for the world's
leading computer equipment firms.*%

8 Li, “The Telecommunications Equipment Market in Taiwan,” p. 4.

0 Edtimated by USITC staff based on officia statistics of the USDOC.

1 “Telecommunication Products: Industry Growing Stronger,” Taiwan Products, 1997, facsimile
response from China External Trade Devel opment Council (CETRA), Taiwan Trade Center, New Y ork,
received Dec. 18, 1997.

2 | bid.

%% | bid.
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Trade Agreements and Nontariff Barriers

Taiwan is not amember of the WTO but is asignatory to the Information Technology Agreement
which will lower most import duties on telecommunications equipment by the year 2000. Asan
economy that has not yet acceded to the WTO, Taiwan' stariff rates remain unbound. As aresult,
Tawan' stariff rates are not subject to WTO rules and may change with little or no notice. Further,
Taiwan isnot required to submit documentation to modify its tariff schedule in conformity with the
Information Technology Agreement.*** However, Taiwan is expected to implement its commitments
on an autonomous basis, with or without WTO accession, and to incorporate these commitments
into its WTO market access schedule for goods when it becomes aWTO member.*®® 1n 1997, most
favored nation tariff rates on imports of telecommunication equipment into Taiwan ranged from
1 percent for certain parts to 15 percent for telephone answering machines.**

M ar ket

Taiwan imports roughly half of its apparent domestic consumption and the United States supplies
amgjor share of theseimports. Taiwan's market for telecommunications equipment in 1997 reached
$930 million, maintaining a relatively stable level of activity since 1993 when it equaled
$956 million (table 9-3). Imports provided between 51 and 66 percent of total apparent
consumption during this period, of which the United States supplied between 15 and 24 percent
(table 9-4), mostly in mobile telephones and certain parts.  With essentialy one dominant
telecommunications service provider during the period of study, market growth was greatly affected
by the purchasing demands of the DGT and its successor, Chunghwa.**” The opening of the
telecommunications equipment market to foreign manufacturers and new entrants in the
telecommunications services market, makesit likely that consumption of related goodsin Taiwan
will increase significantly in the next few years.

Despitethe flat demand for telecommuni cations equipment in Taiwan during 1993-97, the market
is expected to increase in the next few years as a result of recent liberalization in the switching
equipment, wireless services, and value added network services (VANS)*® markets as well as
planned liberalization in satellite and basic telecommunications services. Expected government
investment donein the upgrading of wireline and wireless infrastructure equipment during 1997 to
2002 is estimated to reach $18 billion.**®

%4 World Trade Organization (WTO), Note by the Secretariat, Revision, Committee of Participants
on the Expansion of Trade in Information Technology Products, Status of Implementation, Doc.
G/IT/Rev.2, Nov. 27, 1997.

% WTO, Ministerial Declaration on Trade in Information Technology Products, Singapore,
Dec. 13, 1996.

% USDOC, International Trade Administration, Trade Information Center, facsimile response
received July 10, 1998.

7 Li, “The Telecommunications Equipment Market in Taiwan,” p. 4.

“% \/ ANS provide data communications networks in which some sort of signal processing takes
place or information is added by the network typically through an interactive computer with a database.
VANS include electronic mail and dial-up stock market quoting services.

4% USDOC, U.S Industry and Trade Outlook 1998 (New Y ork: McGraw Hill, 1997), p. 31-7.
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Chunghwa is currently the dominant provider in mobile telephony and operates an existing island-
wide mobile telephone network with 760,000 anal og and 500,000 digital subscribers.>® Fifty-three
operator licenses were issued by Taiwan to wireless service providers in 1996 from four major
industry segments. mobile telephone, paging, mobile data, and trunking radio.> Eight mobile
telephone licenses were awarded to private sector firms of which five were granted to firms that
partnered with the U.S.-based service providers AT& T Wireless, GTE, Sprint Global One,>°? and
Southwestern Bdll (table 9-5). Thethree remaining licenses were won by firms affiliated with Hong
Kong First Pacific and the German firm Deutsche Telekom.>®

In total, Chunghwa must currently compete with new entrants in the wireless services market and
an estimated 100 license holders in the VANS market. Also, many of these competitors have
attracted investment from, or are wholly-owned by, foreign entities with global experience and
consderable assats. Although Chunghwais currently the dominant carrier, it will likely account for
a decreasing share of the total telecommunications equipment market in Taiwan as new entrants
build market share and further liberalization developsin the sector.

Table 9-5

Telecommunications equipment: Wireless network equipment suppliers, mobile telephone service
providers, and geographic coverage in Taiwan

Equipment supplier

Service provider (foreign partner)

Coverage

Ericsson

Chunghwa Telecom
Far Eastone (AT&T Wireless)
TransAsia Telecom (SBC Corp.)

Island-wide (analog)*
Island-wide and Northern region
Southern region

Lucent Technologies

KG Telecom (Bell Canada)
Smart Link? (First Pacific)

Northern region
Central and Southern regions

Nokia Mobitai (Deutsche Telekom) Central region
Nortel Chunghwa Telecom Island-wide (digital)
Siemens Pacific Communication Services (GTE) Island-wide

! Motorola and Ericsson reportedly are bidding to supply equipment for the upgrade of this network.

2 Also known as Tuntex Telecom.

Sources: Azra Moiz, Raymond Ho, Suzie Low, and Norman Miranda, Asia Pacific Cellular Operators: 1997 Edition,
pp. 176-181; "Taiwan Further Liberalizes Telecom Market with Mobile Phone, Paging License Awards,” East Asian
Executive Reports, Dec. 15, 1996, pp. 8 and 17; Andrew Bailes and Andrew White, Financial Times Media & Telecoms:
Asia Pacific Telecoms Markets, pp. 130-131; and company reports.

50 “Taiwan Further Liberalizes Telecom Market with Mobile Phone, Paging License Awards,” East
Asian Executive Reports, Dec. 15, 1996, p. 17.

%6 |_awrence S. Liu, Esg., “Telecommunications Market Liberalization in Taiwan: Political and
Legal Issues,” East Asian Executive Reports, Oct. 15, 1996, p. 19.

2 Sprint Global One was soon replaced with Bell Canada. AzraMoiz, Raymond Ho, Suzie Low,
and Norman Miranda, Asia Pacific Cellular Operators: 1997 Edition (New Y ork: Northern Business
Information, 1997), p. 176.

%03 “Taiwan Further Liberalizes Telecom Market with Mobile Phone, Paging License Awards,” East
Asian Executive Reports, Dec. 15, 1996, pp. 8 and 17. See also Moiz, Ho, Low, and Miranda, Asia
Pacific Cellular Operators: 1997 Edition, p. 176, and Andrew Bailes and Andrew White, Financial
Times Media & Telecoms: Asia Pacific Telecoms Markets (London: Pearson Professional Ltd., 1997),
pp. 130-131.
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Severa new governmenta policies and regulations have recently been adopted with the intention of
promoting the development of telecommunications services in Taiwan. For example, the Asia-
Pacific Regional Operations Center Plan was intended to position the economy as a regional
business center for international operations. The plan proposed liberaizing services in the
telecommunications sector in stages with full liberaization of the market by the year 2000.5%

Taiwan's 1996 telecommuni cations reforms adopted these proposals and formalized atimetable for
full services liberalization by July 1, 2001. Although Chunghwa currently enjoys a monopoly on
most Type One services,>® the market for wireless services was liberalized to alimited extent and
the VANS market was fully opened to competition in 1996.

In 1996, the Government of Taiwan enacted three bills to reform and liberalize the
telecommunications industry whereby the DGT -- Taiwan's telecommunications regulator, a major
tel ecommuni cations equi pment manufacturer, and the sole operator of basic telecommunications
services before 1996 -- spun off its manufacturing and service operations to form Chunghwa.>® The
DGT retainsitsrole as the regulatory agency for Taiwan's telecommunications sector. These bills
aso divided tdl ecommunications services into two classes: Type One, or basic telecommunications
services, and Type Two, or VANS> A third result was to alow foreign ownership of
telecommunications services firms; up to 20 percent of total equity for Type One services and
100 percent for Type Two services. More recently, in February of 1998, the United States and
Taiwan reached an agreement on a bilateral understanding for Taiwan’ s accession to the WTQ.%®
Taiwan agreed to lower interconnection charges for wireless service providers by Chunghwato base
these charges on an internationa standard by the time Chunghwa is privatized in 2001.
Additionally, Taiwan stated that it will permit foreign businesses to take a controlling interest in
companies that provide Type One services in accordance with the terms of the Basic
Telecommunications Agreement.5%

As discussed above, prior to 1996, DGT/Chunghwa was the sole purchaser of central office
switching equipment, which were sourced from three joint ventures in which DGT was affiliated.
The three joint venture partners were Lucent, Alcatel, and Siemens. The removal of procurement
restrictions will provide substantial market opportunities for a number of major global suppliers.
These firms include leading foreign telecommunications equipment companies such as Nortdl,
Ericsson, and NEC.5® The market potentia for central office digital switching systemsis estimated
at $800 million over the next 5 years®! Further expenditures on central office switching equipment

%4 Liu, “Telecommunications Market Liberalization in Taiwan: Political and Legal Issues,” p. 19.

%5\ alue-added network service providers were allowed to establish very small aperture terminal
(VSAT) networks for domestic data communications services as of April 1996. See Frances Li, American
Institute in Taipei, USDOC, NTDB, International Market Insight, “ Satellite Communication
Liberalization,” Oct. 20, 1997, p. 2.

% Lju, “Telecommunications Market Liberalization in Taiwan: Political and Legal Issues,” p. 19.

%7 |bid., and Frances Li, American Institute in Taipei, USDOC, NTDB, Industry Sector Analysis,
“Vaue-added Network Services,” July 1, 1997, p. 3. Type One services are fixed network serviceswhich
include local, long distance, international, leased line, broadband, and packet-switched services, mobile
network services which include mobile/cellular tel ephony, paging, and mobile data services; and satellite
network services both fixed and mobile. Type Two services are those that use Type One services and add
value.

%% U.S. Department of State telegram, “Bilateral Agreement Reached on Taiwan’'sWTO
Accession,” message reference No. 034505, prepared by American Institute in Taipei, Feb. 25, 1998.

%9 U.S. Department of State telegram, “Allowable Foreign Investment in Taiwan Telecom,”
message reference No. 002082, prepared by American Ingtitute in Taipel, May 1998.

10 |bid.

S Li, “Taiwan to Open Switching Equipment Market,” p. 4.
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should increase significantly after January 1, 2000 when the winners of fixed line basic
telecommunications services bids will be announced for services commencing on July 1, 2001.

In the wireless mobile telephone market there is considerable demand for wireless network
equipment and projected high demand for new subscriber handsets. Many of the world's leading
equipment suppliers have agreed to build new wireless infrastructure in Taiwan (table 9-5).
Ericsson supplied DGT/Chunghwa, with its existing analog cellular network®? and has signed
contracts with two new entrants in the mobile telephone market for the supply of network equipment.
These contracts have a total estimated value of $260 million. Lucent Technologies will
reportedly supply network equipment to KG Telecom, a mobile telephone license holder for the
Northern region, and Smart Link, amobile license holder for the Central and Southern regions.>
Siemenswill supply an idand-wide service provider, Pacific Communication Services, with mobile
infrastructure valued at $200 million,>*®> Nokia will supply Mobitai, a regiond GSM network
operator, with SDH network equipment,®® and Nortel won a contract worth $150 million to expand
Chunghwa s GSM network .5 Nortel previously supplied DGT, now Chunghwa, with its existing
digital GSM network.>® The vaue of wirel ess telephone equipment needed to build these networks
isestimated at $600 million during the next few years.®® These products will supply an estimated
3to 4 million additional wireless telephone subscribers once new networks are in place.®?

In the paging market, Taiwan's MOTC has projected that sales of infrastructure equipment and
pagerswill beworth atotal of $600 million in the next few years.>* Motorola, NEC, and Ericsson
have traditionally supplied paging network equipment to Taiwan's DGT, now Chunghwa.5??
Motorolawill continue its presence in the paging network equipment market by supplying FITEL
with itsisand-wide infrastructure.>*

2 John Adams, “Markets in Search of Technology,” Wireless Communications, Volume 5,
Wessels, Arnold & Henderson, L.L.C., Nov. 18, 1996, p. 104, and Nortel, “Unprecedented Mobile Phone
Demand in Taiwan Prompts Early Completion Target for Nortel GSM Network,” Nov. 29, 1995, found at
http://ww.nortel.com/home/press, retrieved Dec. 9, 1997.

512 Ericsson, “Ericcson Wins Two Major GSM Contractsin Taiwan,” July 11, 1997, found at
http://www.ericsson.com/eripress/summ/, retrieved Dec. 9, 1997.

54 ucent Technologies, “Lucent Technologies Installs I nitial Phase of Taiwan's First Nationwide
GSM 1800 Wireless Network,” Oct. 29, 1997, found at http://www.lucent.com/press, retrieved
Dec. 9, 1997.

5 Siemens, “Large-scale Order from Taiwan,” Jan. 20, 1997, found at http://www.siemens.com.de,
retrieved Dec. 9, 1997.

%15 Nokia, “Mobitai Selects Nokia's SYNFONET Solution for the First Live SDH Network in
Talwan,” Nov. 27, 1997, found at http://www.nokia.com/news, retrieved Dec. 9, 1997.

7 Nortel, “Nortel (Northern Telecom) to Provide $US 150 Million Personal Communications
Network for ChungHwa Telecom in Taiwan,” July 31, 1997, found at http://www.nortel.com/home/press,
retrieved Dec. 9, 1997.

58 Adams, “Marketsin Search of Technology,” p. 104, and Nortel, “Unprecedented Mobile Phone
Demand in Taiwan Prompts Early Completion Target for Nortel GSM Network,” Nov. 29, 1995, found at
http://ww.nortel.com/home/press, retrieved Dec. 9, 1997.

5% Frances Li and William Zarit, American Ingtitute in Taipei, USDOC, NTDB, International
Market Insight, “Taiwan Mobile Phone Licenses,” Sept. 9, 1996, p. 2.

%0 JSDOC, U.S. Industry and Trade Outlook 1998, p. 31-19.

2! Frances Li and William Zarit, American Ingtitute in Taipei, USDOC, NTDB, International
Market Insight, “ Private Paging Licenses,” Feb. 12, 1997, pp. 1-2.

%2 Adams, “Marketsin Search of Technology,” p. 104.

2 Motorola, “Motorola Infrastructure is Chosen to Support Islandwide Paging Network in Taiwan,”
June 24, 1997, found at http://www.mot.com/MIMS/M SPG/Press, retrieved Dec. 9, 1997.
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The market for most other types of telecommunications equipment, such as corded handsets, in
Taiwan is expected to grow at adower pace than the market for wireless equipment in the next few
years. However, Taiwan's market for data communications equipment is expected to increase as
new entrants in the VANS market build backbone infrastructure for business clients to access the
Internet,* el ectronic commerce and Internet usage grows,>> and customers buy high speed modems
and other wide area networking equipment for these new services. In comparison, the market for
corded handsets is expected to increase at a less rapid pace in the next few years asthe market is
relatively mature and developed. For instance, Taiwan had ateledensity of 47 percent in 1996, only
dightly below that of Japan (49 percent) and relatively closeto the average teledensity of theworld's
high income countries as defined by the International Telecommunications Union.>*® However, full
liberalization of fixed line services in the year 2001 and incremental steps toward that goal may
accel erate the demand for tel ephones above moderate levels.

Overdl, U.S. companiesface considerable opportunitiesin Taiwan' s telecommuni cations equi pment
industry in the next few years. U.S. firms hold aleading share of Taiwan’simports, especialy in
high-value added products such as switches, network infrastructure equipment, and wireless
equipment, which are all expected to increase significantly as aresult of the liberalization of the
telecommuni cations services market.

%24 Mark LePedus, “Asian Internet Fever: Pent-up demand strains the region’ sinfrastructure,” Byte,
Aug. 1996, found at http://www.byte.com, retrieved Dec. 19, 1997.

% Jacy Huang, American Ingtitute in Taipei, USDOC, NTDB, International Market Insight,
“Electronic Commerce in Taiwan,” April 1997, p. 1.

%6 |nternational Telecommunications Union (ITU), World Telecommunications Devel opment
Report, (Geneva: ITU, 1998), pp. A-8 and A-11.
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Glossar y>*

Advanced Mobile
Phone Service (AMPS):

Anaog:

Asynchronous Transfer

Mode (ATM):

Central Office Switch:

Code Division Multiple
Access (CDMA):

Term used by AT&T's Bell Laboratories (prior to the 1984
divedtiture) to refer to cellular telephone technology. The AMPS
standard has become the foundation of the industry in the United
States, although it has been dightly modified in recent years.
"AMPS-compatible" means equipment designed to work with
most standard U.S. analog cellular phones.

Varying continuously (either in frequency or amplitude) without
discrete values or steps. The human voice is analog, as is the
traditional telephone network. While it is comparatively simple
to tranamit analog signals, they are very difficult to compress or
filter for noise, which are the most important reasons digital
technology israpidly replacing analog.

A broadband connection-oriented switching service that carries
data, voice, and video information. ATM handles numerous
services by combining the best of both circuit-switching
technology (for constant-bit rate services such as voice and
graphics) and packet-switching technology (for variable-bit rate
services such as data and full-motion video).

Telephone company facility where subscribers lines are
terminated and joined to other switching equipment, enabling
local and long-distance connections.

Spread-spectrum approach to digital cellular transmission. With
CDMA, each conversation is digitized and then tagged and
transmitted with a code. Mobile phones are then instructed to
decipher only a particular code to select the correct conversation
from the signal.

21 Sources: James Green, The Irwin Handbook of Telecommunications (Chicago: Irwin
Professiona Publishing, 1997); Harry Newton, Newton’s Telecom Dictionary (New Y ork: Flatiron
Publishing, Inc., 1997); Gilbert Held, Under standing Data Communications (Indianapolis: Sams
Publishing, 1996); MultiMedia Telecommunications Association (MMTA), 1998 MultiMedia
Telecommunications Market Review and Forecast, (Arlington, VA: MMTA, 1998); and Gemini
Consulting, C4 Lab Glossary of Terms, The Essential Guide to Convergence Terminology, found at
http://digital.gemconsult.com/glossary/ TEXTGLOS.HTM, retrieved Sep. 10, 1998.
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Computer-Telephony
Integration (CTI)

Customer Premises
Equipment (CPE):

Digital:

Groupe Specide
Mobile (GSM):

Integrated Services Digital
Network (ISDN)

Key Telephone System (KTS):

Modem:

Multiplexer:

Network:

Original Equipment
Manufacturer (OEM)

The process of blending the functionality of computers and
computer networks with the features and capabilities of advanced
telephone systemsviaan intelligent link.

Telephone apparatus mounted on the user's premises and
connected to the telephone network. Often includes telephones,
key systems, PBX's, modems, fax machines, etc.

A discrete or discontinuous signal, one whose various states are
identified with discrete values. A mode of transmission in which
binary (off/on) codeis used to represent information.

Pan-European digital cellular system standard that is intended to
alow European travelersuse of asingle digital cdllular telephone
inasmany as twenty countries. Sometimes anglicized as Global
System for Mobile Communications (GSM).

A system of end-to-end digital phone connectivity that provides
much greater data carrying capacity than a standard (analog)
connection.

A method of allowing several central office linesto be accessed
from multiple telephone sets. Although similar to a PBX, the
KTSisnot aswitch and requires that the user make the selection
of an available outsideline.

Contraction of Modulator/Demodulator. Modems are used to
transmit or receive digital data over an analog channel, usualy a
telephone line. At the transmitting end, modems convert digital
signalsto analog. At the receiving end, modems convert analog
signalsto digital. Modems can be used to transmit data over a
wirdline or radio network.

A device which alows two or more signals to interleave or
simultaneoudly pass over one communications circuit.

A set of communications points connected by channels. The
switched telephone network consists of public telephone lines
normally used for dialed telephone calls. A private network isa
configuration of communications channels reserved for the use of
asole customer.

The manufacturer of equipment marketed by another vendor,
usually under the name of theresdller.
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Personal Communications
Services (PCs):

Personal Handyphone System
(PHS)

Private Branch

Exchange (PBX):

Switch:

Synchronous Digital Hierarchy
(SDH)

Synchronous Optical Network
(SONET)

Terminal Equipment:

Time Division Multiple
Access (TDMA):

Value Added Network
Services (VANS)

FCC terminology describing intdlligent, digital wireless, personal
two-way communications systems. Based on "microcells’ using
frequencies in the 1.5- to 1.8-MHZ range with low-power
transmitters to serve small areas such as buildings and
neighborhoods.

Japanese version of Personal Communications Services (see
above).

On-premises switch that operates as a private local exchange,
typically providing reduced-digit dialing for internal calls. PBXs
are dedicated to one customer and connected to the public
switched network.

Premises equipment which performs the functions of establishing
and releasing connections on aper call basis between two or more
circuits, services, or communications systems.

A set of fiber-optic-based serial standards planned for use with
SONET and ATM in Europe.

An optica interface standard that allows internetworking of
transmission products from multiple vendors.

Any device meant for direct operation over a telecommunications
circuit by an end-user. Telephones or other equipment at the end
of telephone lines. Wireless terminal equipment includes
telephone handsets and pagers.

Method of digita wireless communicationstransmission allowing
a large number of users to access (in sequence) a single radio
frequency channd without interference by allocating unique time
dotsto each user within each channel.

VANS provide data communications networks in which some
sort of signal processing takes place or information is added by
the network typically through an interactive computer with a
database. VANS include éectronic mail and dia-up stock
market quoting services.



Wideband:

Wireless:;

Wirdine:

Any channd wider than asingle voice-grade channdl (3 KHZz) but
not as wide as a broadband channdl (20 Khz).

Term used to describe radio-based systems allowing transmission
of telephone and/or data signals through the air without a
physical connection such as ametal wire or fiber-optic cable. A
phone system that operates locally without wires.

A phone system that operates over cables (copper, coaxial, fiber
optic, etc.), rather than radio.



