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PREFACE

In 1991 the United States International Trade Commission initisted its current /ndustry and
TMSmmdMWQMMWWmM
exported from the United States. Each summary addresses a fndustry

usirc

publication Publication

number date Title

2445 January 1992 ........... Television receivers, and video monitors

2648 July 1993 ............. Measuring, testing. controlling. and
analyzing instruments

2674 1993 ........ Medical goods

2708 December 1993........... Semiconductors

2728 February 19%4 .......... i

2730 February 199%4.......... Navigational and surveying instrumeats

2820 October 1994 .......... Te icati i

2821 October 1994 .......... Computers, peripherals, and computer

2822 October 1994 .......... Audio and video recording and reproducing
equipment

2851 February 1995.......... Optical fiber, cable, and bundies
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INTRODUCTION | ﬂ.n..-dn.?g-ro!ugwl&u
SEDSOrS.

The United Stases is the largest producer of optical Optical fiber cable accounted for over ons-half of
fiber, cable, and bundles in the world, accounting for 4, yyp) §18 billion vale of US. producers’
%RE&.—EBEEQ‘ shipments in the U.S. optical fiber industry in 1993,
products in 1993. Despite slower rates of growth in iy opeical fiber accounted for almost one-third of
demand for optical fiber in long-distance telecom- such shipments. Optical fiber accounsed for a larger
ggggg&—osg porion of international trade, representing about
advantage of rapidly expanding demand for optical  one-half of total U.S. exparts and almost two-thirds of

data communications markets to increase sales in the accounted for the remaining trade.
United States. U.S. companies also have been able o . . L.
overcome siuggish demand in traditional foreign The optical fiber manufacturing process is highly

markets by significantly incressing exports to  automated and capital-intensive, involving complex
emerging telecommunications markets in Central ~ computer-controlied interactive uQ-BBu skilled

This summary discusses industry. market. and trade sutomated as the production of optical fiber and thus
developments in the global optical fiber industry gogggﬂfvg?
during the period 1989 through 1993. The products process R
covered in this summary include optical fiber, optical ~ Optical fibers, stranding them toge
fiber cable, and optical fiber bundles! classified under ~ them to form th cabl
the Harmonized Tariff Schedule of the United Staes ~ Mamufacturing optical EE
(HTS) subbeadings 8544.7000 and 90011000, fiber forms vary &u.n.._.“_# on final applications,
Although a major emphasis of the report is on they also generally invalve high-
telecommunications uses of optical fiber and cable. skilled workess.
their growing applications in other areas such as cable Optical fiber sysems* now

ons

! ) carry the bulk of
television. aviation, medicine, defense. and industrial long-distance telecommunications traffic in the United
vgoaud_-_uoeagn& Esw&g States. having replaced traditional copper- and
will bnefly describe (1) the products covered in the  coaxial-based systems during much of the 1980s. They

summary and the degree of their significance in terms  al50 are increasingly used in local telephone networks.
of imports and shipments, (2) the processes and cable television petworks, computer networks, and
materials used 10 make the product, and (3) the military communication systems. Such systems
pnncipal end uses for the product. Following the comprise optical cable and associated lightwave
inroducucn are brief profiles of the U.S. and fareign transmission, connecting. and receiving components.
optcal fiber industries, discussions of trade measures The transmitted information is coovered from-
in the United States and important foreign markets, and , .
profiles of US. and foreign markets. including ; Optical fibers are used in sensors 1o detect or sease
analyses of trends in consumption. production. and  magnenc and electic fields, rotanon, nd other effects.

trade Intrinsic optical fiber sensors are made up of optical fibers

Onical fiber ists of hair-thin is of gl gSQNEmgg.nxagngsE
or plasuc which are usually incorporated in cable o ““ﬂig.ﬂr
transmit voice. video. and data infarmation in the form u.:—nwo.v. pr
of light pulses from one point to another. Optical fiber 3&5«8:@8 irst step is to produce orm
cable incorporates optical fibers into an assembly of AJ-_OMNNQMQ»
matenials that provide tensile strength. external N&Mﬂ?-&:&« oa.u P %
protection. and bandling properies comparable to chemicals to modify the reflectve properties of the fiber.
those of copper ar coaxial cable used in traditional “F!&ggnoa-!&g?agnsg

. . a vertical draw tower into a furnace heated at very
communication systems. Optical fiber bundles are high temperatures to soften the glass. The softened glass
collections of optical fibers armanged for various is drawn by gravity to produce a fiber that is captured on
non-communication purposes such as transmitting light !Bp__.no-naﬂa-a!rs_u U.S. indu &mn.p_w

! Sec sppendix B for a glossary of technical terms
used 1n this report. systems.



electrical impulses into lightwaves by a laser or light pressure, flow rate, and many other v. %E..Qu
emitting diode. At the receiving end of the system. the and sensitive factory eavironments. g-_uoaai
light waves are converted back into electrical impulses F%igm&sﬁgsé
S.mcﬂ.o!.og and military asircraft Other noncommunications
B!E%gmwﬂ%ﬂ&n%
Ouﬁamvﬂﬂvﬁ.ag-wo-aimﬂ include their use in night-vision devices, including
non-communications purposes in such areas as night goggles, tank vision systems, periscopes. and gun
medicine, industrial process controlS sutomotive sights.

Eﬂugﬁﬂa@g!ﬁ.ﬂ.ﬂuﬁ
military.6 Bgigﬁgsﬁ&

for illumination and i image transmission in fiber optic U.S. INDUSTRY PROFILE
cavities of the body.” Due n. its Eswqﬁaorﬂ!_ Industry Structure

and electromagnetic interference, optical fiber has been | Figure 1 illustrates the structure of the U.S. optical
used effectively in process coatrol systems I fiber industry? including the principal materials and
often lighming or electrical ground _o8 problems.  of orrical fiber, cable. and bundles. Figure 2 lists major
Sensors made up of optical fiber bundles are replacing {5 _pased producers of optical fiber products.

In 1993, an estimated 55 firms produced optical

S Industrial process control systems continually fiber, optical fiber cable, and optical fiber bundles in
mouitor the HME_ phrysical varisbles in an indusirial the United msa..o These firms employed roughly
_52&:-8.“3" lant, a control system may control B«w 7.000 persons.’® The most concentrated sector of the
vaoouuaﬁdgomngm o..p_._&n.nvags
plant. $ The Standard Industrial Classification (SIC) aumber

¢ Vincent Martinelli, “How to mo—oﬂmvn. Enhance for optical fiber and bundles is SI 1895. The SI
Fiberoptc Sensor Performance,” Laser Focus QE July number for optical fiber cable i 33579.

994, p 63. 9 Estimated by USITC staff based on industry
mvoﬂ_ngg%._uossnﬂnb«.qg interviews, company annual reports, and official data of

used by surgeons to transmit laser energy for purposes of ~  the U S. Department of Commerce

cutang ussues and performing other surgical opesatons. 10 Thid.

Figure 1
U.S. optical fiber industry: Principal materials, producer 2!5.:8_ r products, and
principsl consumers




Litespec .
— Mitsubish% Rayon (Japan) Al;na #uﬁh:ra (Japan)
R L Pirell (Haly)
|
| .

Note —Locabon of headquarters shown in parentheses for foreign-based companies.
Source Comprled by staft of the U.S. intematonal Trade Commission.

industry was the segment producing optical fiber. Two
compames. AT&T and Comning. accounted for over 70
percent of wal U.S. production.!! Only a bandful of
other firms parucipated in this sector. including several
LU.S. subsuidianes of foreign-based telecommunications
equpment companies. The sector producing optical
fiber cable was only slightly less concentrated. with
AT&T and Siecor!? accounting for the largest portion

1 Ihd

13 Siecor 15 a joint venture berween Siemens. a
German-based elecronics company, and U.S -based
Cormung  Siecor 1s located in North Carolina.

of indusry shipments. About 15 companies
partucipated in that sectar. Over 30 small and
medium-sized companies compete in the much less
concentrated sectar of the industy that produces
optical fiber bundles and other forms of optical fiber
products. }3

Producers of optical fiber are located primarily in
the eastern. and particularly the southeastern. part of
the United States. Optical cable manufacturers are
largely located in the southeastern and midwestern
states. Manufacturers of optical fiber bundies and other

13 Estimated by USITC staff.



forms are locawd primarly in the Norhesst and  The optical fiber industry is a global one, with a -

" The two largest prodncers of optical fiber are the  throughout ¢ r o
vertically i ies in the indusry,  leadenship in the industry, Corning and AT
ot vricaly gt cpmin o e iy, e

a

the raw materials needed by Coming to mamifactre  exhibited by recent eveats in North America. In 1994
optical fiber, and the Coming optical fiber division  Coming and Siecor, its related cable manufacturer,
supplies a significant portion of its output to Siecot.  acquired the Canadian-based optical fiber and optical
Most of the other U.S.-based manufacturers of optical fiber cable manufacturing plants and businesses of
fiber cable purchase their optical fiber from AT&T. Northern Telecom in Saskstoon, Saskatchewan for
Corning. or Spectran.!4 Producers of optical fiber 130 million2! The acquisitions provide both firms
bundles or other optical fiber forms principally are  with a direct presence in the growing Canadian market
specialty producers that obtain their raw materials from mﬂcunnlmuﬂmg French-based Alcptel and
outside as A i

most long-distance systems. These have increased the Consumer Characteristics and Factors v
ggﬁm«%wﬂ!«ﬂgggg Affecting Demand

miles to over 50 miles. A more recent development, o )

erbium-doped fiber amplifiers.!® cumently permits The principal purchasers of optical fiber are
transmissions of over 60 miles between regenerators. mamifacturers of optical fiber cable. The largest

However, they are still very expensive. Another recent ng&ovnnhﬂc—naaﬁ_ﬁrﬂo%.
development is solitan!® technology. suppored by both long-distance and local telephone service
optical smplifiers spaced at 70-mile imtervals. Some providers.22 Other consumers of optical fiber, cable,
analysts believe soliton technology may represent the and bundles include cable TV companies, data service
soluion for the pext generation of transocesnic providers, utility service providers, defense

undersea optical fiber systems. 2 Soliton waves can contractors, medical equipment companies, industrial

also transmit large amounts of data. , process coatrol firms, and automobile manufacturers. -
14 Spectran 1s a smaller producer of optical fiber The key factor affecting demand for optical fiber,

é%agmwcﬁwg.; cable, and bundles is the demand for services in

g.gnn.hﬁgnbnvg& por gaﬁg Growth in demand for .

AT&T and ther major foreign compentors specialize in optical fiber and cab) use ong-distance

singlemode fiber (see glossary, appendix B). whuch is used telecommunications netwarks has slowed considerab

Wpﬁnﬂgggg

nmanl
However. ATAT and Corning aiso produce mulamode since the late 1980s, when optical fiber systems of the
mwﬂ_u major service providers were completed. However, the
Repeaters sre devices which detect wesk signals in attraction of multimedia is accelerating deployment
opuocal meomﬂaoﬂnmunbg systems, nm!& and le. _&n
retransmut . glossary, . * . .
o).a&S:Zoﬂu".n.>m§§ﬁ§ companies and cable television firms2® These two
Assessme the US. Fiber Optics ?BRWMGBERRB
DC: U.S Department of Commerce, Jan. 1994), 2 Kotelly, “U.S. Fiber and Cable Companies
PP _%._v ) Enter Market Via Plant Purchase,” Lightwave,
-monng.ﬂvsnﬂ !-w«moﬂ.vv.nel&wu.
Imd. Marcy Koff, “Government Report Cites Widespread
Ied . Increases in Fiber-Network Deployments,” Lightwave, J
993. AT&T Bell Laboratories researchers were 1994 p. 51.
ransmit communication signals error free over &:mgOunﬂEsF IATA
8.000 miles using soliton waves. Adele Hars, “Soliton Telecommunications Market Review and Forecast
Pulses Travel One Million Kilometers Esror Free,” (Washington, DC: National Telecommunications
hrwave, Oct 1994, pp. 8-10. Association, 1994), pp. 122-26.



industries are reconstructing their network platforms to market, while the other two companies each had a
communications to all homes and businesses. gomwﬁaﬂmumﬂ! éﬂlﬂo‘%&
The emergence of urban fiber communications optical m ) making it largest
systems is expected to further increase the demand for producer after AT&T and Coming.
telecommunications-grade optical fiber Metropolitan Japan is the largest producer of plastic optical fiber.
networks provide services to lage commercial  About 90 percent of the estimated 180.000 miles of
customers by installing a ring or loop of fiber in areas  pygie optical fiber produced annually in the world
of high business concentration ® Key customers of  pypfacryed by Mitsubishi Rayon Co.3! Toray
the urban systems are large downtown office buildings. Industries, and Asshi Chemical Co3? Some analysts
As urban systems spread to more cities, many analysts tat J have been ful
expect them to place greater competitive pressures on lﬁ“” ﬁﬂ‘o&uﬂu have been
local telephane companies. The metropolitan networks 1 tis sector market becanse they
already appear to have motivated local telephone firms =~ [OF® aggressive than others in developing new
to price special access services closer to cost and o high-end uses of plastic fiber, notably in automobiles,
fiber rings.26 Eﬂ:ﬂg&n.goﬁu“gg
Zgﬁgmﬂﬁgmvﬂcﬁn—aﬂn _..n_aﬁ pancee E. ..B.B:: optical bundles
other optical fiber forms has not grown as rapidly as inclnde Olympus, Dainichi-Nippon Cables, and Icon.
for optical fiber and cable, this third business scgment In Eorope, Alcatel, Siecar. and Pirelli are the

is expected to profit in the near future as optical fiber  jargest manufactrers of optical fiber and cable.
technology  gams greaer: acoeptmce I French-based Alcatel maintains large manufacturing

non-communication applications.”’ ~ Applications I gy flises in France and Germany as well s in 2
this segment are expectad to EE&.«BE ¢ nber of other countries. Alcael sccounted for about
.EEBn niﬁgoﬂﬁ_ B‘B&.n-_.oﬂpnaﬂ EQ?EE%&EE

&nﬂt&ﬁmeﬂ&ﬂg ovnnp_

FOREIGN INDUSTRY PROFILE cable. Inalian-based Pirelii’S is also a major global

The dominant foreign producers in the optical fiber nﬁlﬁ&%@ﬂﬁn—vﬁ.tg
industry are located in Japan, Europe, and Canada E.Ewﬁnﬂa&ng%&%
figure Foreign subsidiaries, licensees, and  fiber in Europe3¢ Other important players in the
jomt-vennre parmers of the major US.-based optical ~ European optical fiber and cable industry include
ber companies are responsible for a significant Philips (Draka) in the Netherlands and BICC, a
portion of the overseas manufacture of optical fiber licensee of Corning. in the United Kingdom. Schott
and cable. The general practice of masjor global and Zeiss in Germany, Leti in France, and Smiths
producers of optical fiber and cable has been to Industries in the United Kingdom. are the leading
Edn.ﬂnnanovnhm_ wnn-ﬂ_no.!o.ig ~ producers of optical fiber bundles in Europe )
gogwﬂuhhﬂvv_roﬂﬂan Canadian-based Northem Telecom bas been a

The Japanese optical fiber indusry is very major | of optical fiber and cable over the past
ovnnp_mwﬂﬂ.“_.vmuv Eﬁggﬁh Qhu“....vaon.iw.u;?m&:wwwa Ass o the
Lud.. Fujikura Lsd.. and Furukawa Electric Co.. beld 8 gcm..f&?a.@%ﬁ.ﬂﬁra&ua%&
combined 83 percent share of the Japanese market in R_ "v.g:éﬂa“fﬁ.ggﬁ
19932  Sumitomo accounwed for one-third of the &9«8-?”553., yoo and exited that seg

= 32 “Fivefold Increase Forecast for Plastic Fiber Sales

2 Tond Koff. = Cites Widespread wﬁ.uw..u.nmu..nbonﬂa. Apr. 1994, p. 68
Increases in Fiber-Network Deploymens.” Lighrwave, July 34 Mocenigo, A Comperitiveness Assessment of the
Wwwn.vv &cﬂu%rﬁ%ﬁg~%..h§s e ch.um...v«~0va0~§. PP ;Mo

lovmens e ‘ear ashington, DC: Pirelli manufactures optical fiber and cable in Italk
Tﬁ&ggg—?vé.? and in a number of other countries thro ..oc&»!c_._nw..

u..w_wm_.um Feb %gggsgggg
~§uvv‘u.~o.:&~ 36 Siecor, located in Darmstadt, Germ another
mﬂdcmm-m EOMHNQE telephone interviews with Joint-venture of U.S.-based Corning and German-based

Opacal Fiber Saes Cool OFf in Japan.” Fiber Wﬁhwﬂ.asgﬂnxuz@aﬂ.ﬁﬁ.ﬂ

Optics Weekly Updaze, Sept. 24, 1993, o..w..b optical cable.



Figure 3
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Source: Compiled by staff of the U.S. Imemational Trade Commission.

decade. However, recent acquisitions of its Canadian
manufactunng operations by Alcaiel. Corning, and
Siecor have reduced its optical fiber producuon
capacity considerably.3’ Northern Telecom no longer
produces opucal fiber cable. Almost all of Canadian
producuon of opucal fiber and cable is by Canadian
subsidianes of the US., Japanese, and European firms.

L.S. TRADE MEASURES

Tariff Measures

The general column 1 rate of duty for impons of
opucal fiber, cable, and bundies was 8.4 percent ad

37 US.. French. and Canadian industry officials.
telephone interviews with USITC suff, Oct 27, 1994.

valorem in 1994 (table 1).3% Imports of such goods
entered the United States duty-free during 1989-93
from eligible countries under the Generalized System .
of Preferences, the Caribbean Basin Economic
Recovery Act, the United States-Isracl Free-Trade
Arca Implementation Act, and the Andean Trade
Preference Act, and under reduced tariffs under HTS
subheading 9802.00.80.

Optical fiber, cable, and bundles all are included in
the North American Free Trade Agreement (NAFTA).
Imports of such products from Mexico receive
duty-frec treatment under the NAFTA, while imports
from Canada are subject to gradual duty reductions.
The current rate of duty for impons from Canada is

38 Refer 10 appendix A for an explanation of tariff
and wade agreement terms.



Table 1
Optical fiber, cable, and bundles: Harmonized Taritf Schedule subheading; description; U.S. col. 1 rate of duty as of Jan. 1, 1994; U.S.

exports, 1993; and U.S. imports, 1993

HTS f"ﬁmm' u.s. u.s.
s of Jan. 1, 1994 exports Imports,
subheading  Description General Special! 1993 1903
' : —— Million dollars e

8544.70.00 Optical fiber cables, made up of individuall

sheathed fibers, whether or not assembl

with electric conductors or fitted with .

CONNBCIONS ... .. ...\ttt ennenaaeenneeannees 8.4% Free(A,E,IL,J,MX) 162.9 10.8

3.3%(CA)

9001.10.00 Optical libers, optical fiber bundles and cables

other than those of heading 8544 . .................... 8.4% l;rg’o‘((l‘\.:‘E\;H..J.MX) 1623 791

rams as they are indicated inthe "Special"s n,
o

' Programs under which specialtariff treatment may be provided, and the correspond s;mbolsiorsuchpto‘? ubcolum
are as follows: Generalized g stem of Preferences (A); Automotive Products Trade Act (B); Agreement on Trade in Civil Aircraft (C); North American Free Trad
A) and Goods of Mexico (MX); Caribbean Basin Economic Recovery Act (E); United States-Israel Free Trade Area (IL); and Andean

Agreement: Goods of Canada (C

Trade Preference Act (J).
Source: USITC, Harmonized Tariff Schedule of the United States (1994); and U.S. exports and imports compiled from official statistics of the U.S. Department of

Commerce.



3 percent ad valorem. NAFTA is not expected t0
have an adverse impact on the US. optical fiber
industry. The United States is the leading supplier of
optical fiber goods 10 Mexico and is expected to retain
this position for the foreseeable future.

The general column 1 rate of duty for optical fiber,
cable, and bundles, classified under subbeading

w

Nontariff Measures

There are no known nontariff measures to trade in
optical fiber, cable, and bundles in the United States.

FOREIGN TRADE MEASURES

Tariff Measures

Tariffs generally do not serve as barriers to trade in
the principal foreign markets for US. exports of
optical fiber, cable, and bundles. Foreign duties are
lower on average than in the United States in most
overseas markets. In the European Union (EU), the
MFN rate of duty for optical cable under Harmonized
System (HS) subheading 8544.70 is 8 percemt ad
valorem. The EU rate of duty for optical fiber, bundles,
and other cable under subheading 9001.10, is 7.5
percent ad valorem. In Japan, the MFN duties under
HS subheading 8544.70 and 9001.10 for optical fiber,
cable, and bundles are zero. Brazil and Argentina have
the highest tariffs, amounting to 12 and 15 percent ad
valorem, respecuvely.

% The Urugusy Round resulied in the negotiation of a
senes of agreemens. all pant of the Agreement
Establishmg the World Trade Organizaton (WTO). The
GATT agreements that are most likely to have an effect
on the optcal fiber sector are the Agreement on
Trade-Related Aspects of Intellectual mﬁ:
(TRIP3s) and the Agreement on Rules of Origi
TRIPs are likely © have s positive effect on trade by
stengthenmng mtellectual property rights and the
mechansms 0 enforce these measwes. The Agreement on
it s v g oed oy o
nornpr of onigin, itating trade
between countnes. For further information on these
. smu)n; sec usl. Im:nmalgt‘;de Commission

. Potential on the . Economy and
Industries of the GAH Uruguay Round Agreements
gmvslnég;:ion No. 332-353), USITC publication 2790,
une .

40 UsS. industry officials, interviews with USITC suaff,
North Carolma, Sept 27-28. 1994; and
interviews with USITC suff, Oct 27, 1994.

\ Nontariff Measures

According to industry sources, the most significant
nontariff measures that affect US. sales of optical
fiber, cable, and bundles to foreign markets are
preferential government procurement practices in the
telecommunications sectors of Europe and Japan 4!
The purchase of optical cable constitutes a significant
portion of government procurement coatracts in these
countries.

A longstanding US.-EU dispute over public
procurement intensified on in February 1993, when the
President announced that the United States would
impose sanctions on the EU under Title VII of the
Omnibus Trade and Competitiveness Act of 19884 in
response to EU implementation on January 1, 1993, of
its Utilities Directive,43 which allegedly discriminates
against foreign firms bidding on EU public utility
contracts. Although the EU directive opens up
procurement practices to EU-wide competition in the
water, energy, transport, and telecommunications
sectors, it allows procuring eatities to exclude offers

" from consideration when less than half of the value of

the tender is of EU origin. Article 29 of the directive
mandates a 3- percent price preference to EU bids over
equivalent non-EU-origin offers. Negotiations to
resolve this isspe continue. '
US. optical fiber and other telecommunications
industry officials believe that Japan continues to
maintain impediments to full market access for -
telecommunications equipment in its procurement
practices. Consequently, the U.S. Government included
telecommunications equipment as part of a U.S.-Japan
economic framework negodation initiated in 1993 to
improve market access in Japan for foreign
producers. 44 The role of Japan's largest
telecommunications  services  provider, Nippon
Telegraph and Telephone (NTT), is a key issue in the
U.S.-Japan framework trade talks.45 The United States -
would like NTT to be included in government
procurement negotiations because the Japanese .
Government still owns part of the company.4

41 US. industry officials, interviews with USITC staff,
Sept_27-28, 1994.

42 Office of the United States Trade Representative
(USTR). “Title VII Action With R o the EC:
Swttement of Ambassador Michael . press release,
Feb. 1, 1993.

43 See Council Directive No. 90/531/EEC on the
Procurement Procedures of the Entities Operating in the
Water, Enerygy, Tranxn and Telecommunications Sectors,
ial Journal of the European Communities, OJ No. L
7 (Oct. 29, 1990), p. 1.
“Joint Statement on the United States-Japan
F;;snewuk for a New Economic Partmership,” July 12,

45 “US.Japan Trade: Foreign purchases by NTT up 20
percent i 1993-94,” Tribune Business News, June 24,

Btk



However, Japan maintains that NTT is a private
firm since about 40 percent of the company has already
been privatized.4” Nevertheless. on June 24, 1994,
NIT aonounced that purchases of equipment from
foreign companies grew by over 20 percent during
1992-93, to $1.1 billion. Both countries announced a
tentative agreement with respect to procurement in the
Japanese telecommunications sector under the
framework discussions on Sepember 30, 1994.48

U.S. MARKET

Consumption
The United States is the largest market for optical
fiber, cable. and bundles in the world (figure 4).
Apparent U.S. consumption of optical fiber, cable. and
bundles increased at an average annual rate of 17
- percent during 1989-93, to almost $1.6 billion

47 Japanese Government officials, telephone interviews
with US?I'C staff, Sept. 21-22, 1994,
48 White House Press Release, Sept. 30, 1994.

Figure 4

(table 2). Although telecommunications continued to
dominate the consumption of optical fiber and cable,
rapidly4® Furthermore. rapidly growing demand in
local and private commumications networks made up
for declining growth in demand in domestic
long-distance networks. New Federal and State
competition in teleccommunications and cable

‘welevision markets contributed toward increased

demand for optical fiber and cable.3° Growth in U.S.
consumption of optical fiber bundles was slower than
for optical fiber and cable. This was due primarily to a
slowing in the increase in demand in the medical
equipment sector and reduced expenditures in the
defense sector, important markets for optical fiber
bundles.

® Optical fiber industry official, hone interview
with USFIC saff Sept 38, 1994 sod Sipmes = =
“ Growth Dluminates Fiber Markets

Montgomery, “Strong
For ’:.pelb'i%os." Lighrwave, Dec. 1993, pp. 42-45.

Optical fiber, cable, and bundies: Giobal consumption, by region, 1993

Total global consumption = $3.1 billion

United States
51%

Source: Estmated by staft of the U.S. international Trade Commission based on official statistics of the U.S.

Department of Commerce and private sector sources.



Table 2
Optical , cable, and bundies: U.S.

* shipments, exports of domestic merchandise,

jon, 1989-83
) Ratioof
Producers’ Apparent imports to
Year shipments?! Exports imports consumption
Mikion dollars Percent
................. 965 143 40 862 3
}ggg ................. }.184 ;47; g 1,074 g
1991 .eeiiiiinnaaens 256 !
1902 ...ccciiiinecenns 1,602 293 as 1.384 6 .
1993 ... cciiiiennnen 1,829 - 325 90 1,584 6

Estimated by the staff of the U.S. intemational Trade Commission.
Source: Compiled from official statistics of the U.S. Department of Commerce, except as noted.

During 1989-93, the ratio of imports w0
consumption for optical fiber, cable, and bundles
increased from 5 to 7 percent. Imports increased to
meet the growing demand for optical fiber and cable in
communications markets.

Production

The United States was the largest global producer
of optical fiber, cable, and bundles in 1993 (figure S5).
U.S. producers’ shipments of these products increased
by an average annual rate of 17 percemt during
1989-93, 10 $1.8 billion (table 2). However, growth in
the 1otal sales value of optical fiber and cable slowed
somewhat in 1993, compared with 1992, despite a
significant increase in the quantity of fiber and cable
sold. Tlus was due 10 significant price competition in
sales 10 regional phone companies and cable television
companies.3! Sales of optical fiber bundles also
slowed oward the end of the period due to reduced
growth m expenditures on medical and defense-related
equpment. Nevertheless, overall sales of optical fiber,
cable, and bundies remained healthy, increasing by 14
percent dunng the last year of the period.

Imports

U.S. imports of optical fiber and cable increased by
an average annual rate of 22 percent during 1989-93 ©
nearly $90 million (table 3). The largest suppliers of
impons i 1993, Canada, Japan, and Denmark, jointly
accounted for over 80 percent of total imports (figure
Q.Gmy-\domnmomsipiﬁnmmﬁm
o the U.S. market

The bulk of imports from all foreign sources,
except Japan, was supplied by subsidisries or
Joint-venture partners of U.S.-based optical fiber and

3! Officials of opucal cable compenty, miervi with
USITC sufl, North Carolina, Sep. 27. 1994; mde?ﬂ'tial

ofcpdalﬁbemdubleeom.ukptmeinm'
with USITC staff, Georgia. Sept. ;9 1994. a

10

cable producers. U.S. producers needed the imports to
supplement their own domestic production in order to
meet growing demand in the U.S. market 2 The fierce
price competition in 1993 for long-term contracts in
the US. market for optical cable favored the
US.-based producers, including their foreign
lower than those of foreign suppliers.>3 Japanese and
German-based firms remained the largest suppliers of
imported optical fiber bundles 1 the US. market
during the period.

FOREIGN MARKETS

Foreign Market Profile

Europe is the largest market for optical fiber, cable,
and bundles after the United States (figure 4),
accounting for just over one-fourth of total global
consumption. However, during 1992 and 1993, the
European market contracted significantly due to
recessions in important markets such as France,
Germany, and Italy. Better economic conditions and a °
more liberalized regulatory environment enabled the
British market to expand despite problems elsewhere in
Europe. Central European markets also expanded as °
governments in those countries increased investments
in modern telecommunications infrastructures to attract
foreign investment.

Although the Japanese market for optical fiber,
cable, and bundles is the second largest individual
country market in the world (figure 4), it is not nearly
as advanced or as sophisticated as the U.S. market

52 US. and Japanese industry officials, interviews wi
!JSITCMWUN];.I ﬁ::dmﬁwugam v
asgoﬁcuhl”‘ , telephone interviews with USITC suff,

N yus. 5 L, .
with USITC aff, North Corelins. Sopt 23 e 30, 1904
Corning, Inc., Annual Report 1993, Jan. 2, 1994, pp. 1.52;

and S Corp., Form 10-K for Fiscal Year
Dec. 31, 1993, Feb. 28, 1994, pp. 2-20.




Optical fiber, cable, and bundies: Giobal production, by region, 1993

Total global production = $3.1 billion

Source Estmated by staft of the U.S. intemnanonal Trade Commission based on official statistics ot the U.S.

Depanment of Commerce and on informaton from company annual reports.

Table 3
Optical fiber, cable, and bundles: U.S. imports for consumption, by principal sources, 1989-83
Sources 1989 1990 1991 1992 1993
Value (1,000 dollars)
Canaca ... ............ 13.979 21,347 21,087 51,614 48,374
Japan L 7913 13.018 9,705 11,121 18,266
Denmark S88 1.846 1,038 885 7.451
Germany . . ............... 13.675 19.880 19.634 15.545 4,549
Cwa 1 0 0 0 4,264
Nethertands = . 29 282 8 781 2914
Umed iGngdom . .. .. ... ..... 1.657 1,779 1.7 685 1,431
France . .. .......... 247 326 451 1,951 858
Mexnco 0 3 2 3 569
Singapore 902 1.093 518 524 516
All other 988 2.432 2,690 1.564 693
Totad ... L.l 39.980 62.006 56,925 84,673 89,886

Note —Because of rounding. figures may not add to the totals shown.
Source Compiled from oficaal statstics of the U.S. Department of Commerce.



Figure 6 . i |
olgtlul fiber, cable, and bundies: U.S. imports from major sources, 1993 .

1993 total imports = $90 million

France
United Kingdom 2% ——

Other 2%

Canada 54%

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

Analysis suggest that the reason Japan's market for
opucal fiber and cable has not grown as fast as that of

the Unuted States may be due, in part, 1o the stricmess

of its telecommunications regulations, which have left
Japanese cable television companies undercapitalized
and fragmented.3* In Tokyo, only about 3 percent of
households subscribe to cable services in contrast to 60
percent in the United States. Thus, opucal fiber
suppliers have not benefited from increased demand in
this segment of the market in Japan to the extent that
they have in the United States. 5%

However, Japan currently is trying 10 increase its
fiber deployment. Based on a detailed investigative
report, the Japanese Ministty of Posts and
Telecommunicatons has announced the construction of
a nauonal opucal fiber network linking every home

34 ~Japanese Fear Lag Behind the US - Rethink Their
Fiber Deployment Plans,” Fiber Optics Weekly Update,
Informauon Gatekeepers Inc.. June 3, 1994, pp. 4 and §:
and *J 1o Stage Nationwide Fiber-opuc K'zrwork by
ZOIgs“luihmm. Aug. 1994, pp. 6 and 8.

12

and business in Japan by 2010.56 Estimated costs for
this program range from ¥33 trillion ($300 billion) 10
¥53 willion (5482 billion).5” Although the Japanese
Government expects the private sector to build the -
network, it is considering a number of incentive
programs, including the provision of interest-free loans
and tax incentives to motivate private business.3® It is
also expected o dramatically overhaul the government
laws and policies that affect the Japanese
telecommunications and broadcasting industries. U.S.
and Japanese industry analysts assert that if the
program is implemented as envisioned, the Japanese
market for optical fiber and cable will increase
significantly.

56 “NTT May Face Break-up in Japan's
Telecommunications Review,” Financial Times Telecom
Markets, Aug. 18, 1994, pp. 2539-253/11.

57 Japan Telecommunication Council, Reforms
Towards the Iruellectually Creative Society of the 215t
Century: Program for the Establishment of
High-Performance Info-Communications Infrasiruciure,
May, 1994, p. 1.

38 Tbid.



is i X in attributed to significant expansion by Bell Canada and

direct! optical petworks result, the the result of US. pressures on the Japsnese

ggmﬁﬁwagbuhg& OEJE«I«&QB@ERB
optical fiber and cable have recently established  telecommunication market

facilities in these East Asimn cable, and bundies declined by 18 percent during the

and manufacturing ke, o oed by  the

as France and Germany stalled further expansion of

‘or optical fiber and cable in recent years has been that Egﬂ&é idly to $9 million in
for undersea cable. Since the establishment of 1 as those countries sought to improve their
submarine optical fiber cable networks in the 1980s, climates for foreign investment by substantially
international fiber capacity has grown over teafold $! improving their telecommunications infrastructures.
Most of the undersea cable investments have been in Other rapidly expanding markets for U.S. exports of
the Atlantic and Pacific regions.? In the past several (o) Frer and cable are developing countries in Asia
years. over 20 percent of the money invesied i 3 Jgin America By 1993, China. Hong Kong,
submasine cab in Southeast Asia. During the  Arpeniing and Brazil were all among the top ten
next several years, significant investments @ gpnoreery of U.S.-made optical fiber and cable, as these
submarine cable systems linking the Far East with  copyries made substantial imvestments in  their
Europe via the Middle East are expected © telecommumications  infrastructures  to meet the
demands of their rapidly growing economies.58
U.S. Exports

USS. exparts of optical fiber, cable. and bundles US. TRADE BALANCE
increased by an average anmual rate of 23 percent ?c.w.gvrﬂp.nﬂ.-nnmaovﬂnb—mg.g—o.
during 1989-93. 10 over $325 million (table 4). or Egagwuvggﬁ!ﬂ.&m%
almost 18 percent of total US. producers’ shipmentsof ~ rae of 23 percent during 1989-93. 1o 5235 million in
such products in 1993. The major markets for US. 1993 (figure 8). The US. industry maintained
exports were Canada. Japan, and Mexico. The United ~ significant surpluses with the United Kingdom,
Kingdom and China were also important markets E.Bn.ugg.gaﬁg
(figure 7). . .:.98.8.558 ?.cot& the CEB..u m.-mwﬂg several

years m coastructing extensive optical systems. -

E-Eu-?nzo.a._ﬂ_!ﬂnga.nﬂc.m. During the later half of the period. much of the
exports. together accounting for almost one-third of the increase in the surplus resulted from increased exports

® A 1994 research sudy repored that to Mexico, China, Argentina. Poland. and Brazil as .

1S of . . .. X i
Chuna’s economy Chuna's Ministry of Posts and ) sources to improving telecammunications infrastruc
3

. ,
Telecommunicanoas E-Enﬁ“ﬁ twres®” Due to the strength and manufacturing
ﬂgagﬂﬁwwﬂ?ﬁfcu ..xo% capacity of the U.S. optical fiber industry, the United
annnaﬂ...ﬂr 33 Cin, 42 trunk . ...Bn..!ﬂ!.uh—!ﬂtﬂo States n& not experience trade deficits with any
completed dunng 1993. and work began on another 10 countries in 199
in Chuna. Dutaqoest I San 3o 1opa " Opporumiries Canadian industry officials, telephone
n ng, . Oo%e, N mtervie!
Sg.xidﬁaﬁnﬂﬂ Listens: with USITC staff, Oct. 25, 1994.
Far Eastern Telecommunicanons Boom Means Big S. and Japanese industry officials, interviews wi
Business for Photorucs Companies.™ Photonics Spectra, USITC staff, Sep! 28, 1994,
July 1994, pp. 89-100. industry officials, telephone interviews
¢! US wndustry officials, interviews with USITC staff, with staff, Oct. 25-27, 1994,
Sept 18-19, 1994 67 Official statistics of the U.S. Department of
62 Marcy Koff. “Submarine mcnﬂunn Cables Swim Commerce.
to Distant Shores.” Lighrwave, May 1994, p. 1; and U.S. Latn American and Asian government officials
and J windustry officials, interviews with USITC telephone interviews with USITC staff, Oct 25 and 26
suff nu.m. 1994 . of.g



Table 4
mm«.ubu.mmu:us.mmdmmuucmmwmmmm

Market 1989 1990 1991 1992 1993
Value (1,000 doliars)
Canada .......cccccciineincanas 18,573 46,386 44,760 79,723 70,124
JEPAN .. .iiiiiiienetniennianns 12,409 33,514 43,403 28,904
MEXICO ...ccovvveccrcsrscncnnnes 4,039 14,106 25,798 31,863
United Kingdom .........c....... 18,392 12919 13,907 20,974 25,044
Ching ........ccocvvevcencnaene. 3 4,751 8,374 18,011 22,063
mm ....................... 46 424 5,105 16.212
......................... 14 37 3,426 8,969

HongKong ......cocevveeennanns 363 151 170 3,504 8,786
Germany .........icoeenienennn. 12,313 11,081 20,744 21,227 8,663
Brazil .......cco0c0i0iin0inianns 0 32 149 6,150 7,423
Alother.......ccoceeieveacannn 75,807 58,793 101,343 80,062 89,532

Total ...oiiiiiiiiiinennann 142,785 171,707 247,417 292,884 325,249
Note.—Because of rounding, figures may not add to the totals shown.
Source: Compiled from official statistics of the U.S. Department of Commerce.
Figure 7
Optical fiber, cable, and bundies: U.S. exports to major markets, 1993

1993 total exports = $325 million
Canada 22%
Other 26%
Brazil 2% =) Japan 11%
Germany 3% ==
4 ddd s s e
mm Kom 3% 3 : - e --:.:-.
Poland 3% e :'I'"IE:;:.' Mexico 10%
Argentina 5% T

United Kingdom 8%

Source: Compiled trom official statistics of the U.S. Depanment of Commerce.
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ggﬂ‘:lﬂba,abh,mm U.S. exports, imports, and trade balances, 1980-93 _
In millions of doblars - - : '

100

1989 1990 1991 1992

-l

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




APPENDIX A
EXPLANATION OF TARIFF AND TRADE AGREEMENT TERMS



mxmmm-q;:mmqu%
States (HTS) replaced Tariff Schedules

Vo Stares CRSUS) effective Tamary 1. 1089,
Chapters 1 through 97 i

Descrinti
6-digit level of product description and have U.S.
product subdivisions at the 8-digit level. Chapters
98 and 99 contain special U.S. classifications and
temporary rate provisions, respectively.

Duty rates in the general subcolumn of HTS
column 1 are most-favored-nation (MFN) rates,
many of which have been eliminated or are being
reduced as concessions resulting from the
Uruguay Round of Multilateral Trade
Negotiations. Column 1-general duty rates apply
to all countries except those enumerated in HTS
general note 3(b) (Afghanistan, Azerbaijan, Cuba,
Kampuchea, Laos, North Korea, and Vietnam),
which are subject to the rates set forth in column
2. Albania, Armenia, Belarus, Bosnia, Bulgaria,
the People’s Republic of China, Croatia, the

Mongolia, Poland,
Romania, Russia, Slovakia, Slovenia, Tajiki
Turkmenistan, Ukraine, and Uzbekistan are
accorded MFN treatment. Specified goods from
designated MFN-eligible countries may be
cligible for reduced rates of duty or for duty-free
enrry under one or more preferential tariff
programs. Such tariff treatment is set forth in the
special subcolumn of HTS column 1 or in the
geoeral notes. If eligibility for special tariff rates
is pot claimed or established, goods are dutiable
at column 1-general rates. The HTS does not
coumerate those countries as to which a total or
parual embargo has been declared.

The Generalized System of Preferences (GSP)
affords nonreciprocal tariff preferences
developing countries to aid their economi
development and to diversify and expand their
production and exports. The U.S. GSP, enacted in
tile V of the Trade Act of 1974 for 10 years and
exiended three times thereafier, applies to
merchandise imported on or after January 1, 1976
and before the close of July 30, 1995. Indicated
by the symbol “A” or “A*" in the special
subcolumn. the GSP provides duty-free entry o
cligible aricles the product of and imported
directly from designated beneficiary developing
mcwms.assafmhingcnaﬂml&tothc

The Caridbbean Basin Economic Recovery Act
(CBERA) affords nonreciprocal tariff preferences
to developing countries in the Caribbean Basin

A2

Jamuary 1, 1984. Indicated by the symbol “E” or
“E*” in the special subcolumn, the CBERA

ides duty-free entry to eligible articles, and
-duty treatment to certain other articles,
which are the product of and imported directly
from designated countries, as set forth in general

f

- note 7 to the HTS.

Free rates of duty in the subcolumn
followed by the symbol “IL” are applicable to
products of Israel under the United States-Israel
Free Trade Area Implementation Act of 1985
(IFTA), as provided in general note 8 to the HTS.

E

nonreciprocal  duty-free or
reduced-duty treatment in the special subcolumn
followed by the symbol “J” or “J*” in
is afforded to eligible articles the product of
Andean Trade Preference Act (ATPA), enacted
as title II of Public Law 102-182 and
implemented by Presidential Proclamation 6455
of July 2, 1992 (effective July 22, 1992), as set
forth in general note 11 to the HTS.

Preferential or free rates of duty in the special
subcolumn followed by the symboal “CA” are
applicable to eligible goods of Canada, and those
followed by the symbol “MX" are applicable to
eligible goods of Mexico, under the North
American Free Trade Agreement, as provided in-
general note 12 to the HTS, implemented
effective Jamuary 1, 1994 by Presidential

Proclamation 6641 of December 15, 1993. .

Other special tariff treatment applies to particular
products of insular possessions (general note
3(aXiv)), goods covered by the Automotive
Products Trade Act (APTA) (general note 5) and
the Agreement on Trade in Civil Aircraft
(ATCA) (general note 6), articles imported from
Jreely associated states (general note 10),
pharmaceutical products (general note 13), and
ill::)emedm chemicals for dyes (general note

The General Agreement on Tariffs and Trade
1994 (GATT 1994), annexed to the Agreement
Estublishing the World Trade Organization,
replaces an earlier agreement (the GATT 1947 [61
Stat (pt. 5) AS8; 8 UST (pt. 2) 1786)) as the



nondiscriminatory imported
products; the GATT also provides the legal
. framework for customs valuation standards,
“escape clause” (emergency) actions,
anndumpmgandcoumvaﬂmg duties, dispute
settlement, and other measures. The results of the
Uruguay Round of multilateral tariff negotiations
are set forth by way of separate schedules of
concessions for each cipaﬁngcomcung
party, with the U.S. schedule designated as
Schedule XX

unilateral action in the absence or violation of an
agreement. These agreements establish
quantitative limits on textiles and apparel of
cotton, other vegetable fibers, wool, man-made
fibers or silk blends in an effort to prevent or limit
market disruption in. the  importing
countries—restrictions that would otherwise be a

from GAIT provisions. The United
States has bilateral with many






APPENDIX B
GLOSSARY OF TECHNICAL TERMS



GLOSSARY OF .HMONZ—Q»F .—.MESm

Dispersion-Shifted Fiber: %Em_ﬁ.gg nominal zero dispersion
| wavelength near GSEAVBEEV
Erbium-Doped Fiber: gﬁgagggga

ar
g&&mﬂ. gigﬁwé
Qﬂ.ggagg.og to electronic

g 0
electrical equivalents, regenerate and retime the signals and
ESE«EEEBEEa
onward transmission along the cable.

Industrial Process Control Systems: Systems that continnally monitor the critical physical variables
iﬁgﬂaﬂlasgéiﬂ&g

Light-Emitting Diode: A semiconductor diode which emits visible or infrared light.

Multimode Fiber: gg?ﬂ&k%ﬂ&o%ﬂ&gg

ggga«gg z.gna».amcna-

Optical Fiber Bundles: Collections of optical fibers arranged to permit the
" tansmission of light or images. Optical fibers arranged
‘non-randomly to permit the transmission of images are known
as coberent bundles. Optical fibers arranged randomly to "L
permit the transmission of light. but not images. are known as
noncoberent bundles.

Optical Fiber Cable: gmggiﬁssgv_w&aﬂmﬁng :
provides tensile strength, external protection, and handling
properties comparable to those of equivalent coaxial cables.

Optical Fiber Sensors: Also known as fiber optic sensors. these are optical fibers used
m apparatus designed to detect or sense environmental effects
such as pressure, temperature, magnetic fields, electric fields,
and rotation.

Preform: A glass structure that is a magnified version of the fiber to be
drawn from it.

Repeater: A device which detects a weak signal in a optical fiber
communications system, amplifies and retransmits it.

Semiconductor Laser: The most commonly used long distance light transmission

source used in _ﬂwgg tions optical fiber
systems (also see light emitting diode).



An optical fiber that supports the propagation of anly one
wavelength. Usually a low-loss optical fiber with a small care
(2 to 9 microns). It requires a laser source for the input signals
becanse of the very small entrance aperture (acceptance cone).
The small care radins spprosches the wavelength of the
m.cmnqmﬂy mlyamghwavelengthzsmagmd
(also see multimode fiber,

Light pulses that travel without distartion over long distances.






