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EXECUTIVE SUMMARY .

The following are key findings and comments from this study:

* The 1990 domestic market
for telecommunications at-
tained an estimated value
of USS 2.02 billion in Ko-
rea, growing just over 10%
from the previous year. By
the year 2001, this market
is forecast to exceed USS$
4.9 billion in value.

* Korea has sourced the
majority of its telecom-
munications equipment im-
ports  from the.. United
States and Japan. Although
developed countries have
been the key buyers of
Korea’'s exports, develop-
ing countries in regions
such as South East Asia,
South and Central America;
and the countries in East-
ern Europe, the Soviet
Union, China and Mongolia
are expected to be fertile
ground for Korean ex-
porters, particularly for
telephone switching sys-
tems.

* Among major equipment
and service areas which
show promise for active
participation by Canadian
firms, those relating to
the communication satel-
lite business, mobile com-
munications and network
management are particular-
ly interesting.

* The value of Korea’s

service market is roughly-

three times that of the

equipment market. Basic
voice services, which con-
stituted over three-quar-
ters of total service rev-
enues in 1990, have been
provided solely by Korea
Telecom (KT), a state-
owned enterprise. Legisla-
tion has been passed to
pave the way for Korea
Telcom’s privatization.

* Important new services
that Korea’s Ministry of
Communications and five
existing basic telecommun-
ication service providers
plan to make available in
the nineties, include the
launching of a domestic
communications satellite,
introduction of CATV, and
a host of local and inter-
national data communica-
tions services.

* Deregulation of Korea’s
service market is gaining
some headway, although the
U.S. and the E.C., among
others, are pressing for
earlier access. Korea has
agreed to open the VAN
service market to foreign
firms through joint ven-
tures in the first part of
this year. However, the
government is determined
to hold off complete for-
eign access to the market
until 1994.



BACKGROUND

Koreans marked the beginning of telecommunications in their
country in 1885 when telegraph service first began between
what are today the cities of Seoul and Incheon. Telephone
service became available to the public in these same cities
seventeen years later in 1902.

In 1905, Korea relinquished control over telecommunications
to the Japanese under a forced agreement. It was not until
the conclusion of World War II that they regained authority.
During the Japanese Occupation, Kyungsung Broadcasting Sta-
tion, the precursor of the Korea Broadcasting System, became
the first radio station to air in 1927.

Three years after Japan’s surrender, the Ministry of Commu-
nications (MOC) was created in conjunction with the inaugu-
ration of the Republic of Korea (ROK) government. Although
the MOC granted permission for the first commercial radio
station to be established in 1949, the Korean war delayed
the first commercial broadcast until 1954.

Postwar restoration commenced in 1954, and in 1957 the first
shortwave broadcast was sent to Hawaii and North Ameriea in
English and Korean. The first five-year plan for telecommu-
nications was unveiled in 1962. In the same year, KBS began
television broadcasts. The following year, telex service be-
tween Seoul and Tokyo commenced. *

Microwave installations went inte operation between Seoul
and Taejon, Taegu, Pusan, and Kwangju in 1967. That was also
the year that the age of satellite communications dawned in
Korea as it became the 56th member country of INTELSAT.
Three years later, the first earth station was constructed
at Keumsan and opened for traffic. As demand continually in-
creased, an additional three stations were put into opera-
tion between 1977 and 1986.

The MOC now has an ambitious program to put Korea'’s own com-
munication satellite, bearing the English name "KOREASAT"
into orbit by 1995.

As late as 1981, telephone subscribers numbered only. 3.3
million, and another half million were waiting in line. From
that year on, though, Korea has been experiencing remarkable
growth. The Fifth Five-year Economic and Social Plan (1982-
1986) called for large-scale investment in equipment and
support for the development of up-to-date technology with
the goal of satisfactorily meeting the demand for basiec
telecommunication service.

Page 2



As a result, switching capacity increased from 3.5 million
lines in 1981 to almost 15.3 million at the end of 1990,
raising the number of subscribers per 100 population from
8.4 to over 31. The automation rate increased from 87.1% in
1981 to 100% in 1989 while the ratio of electronic switching
facilities rose from 8% to 87.6% in 1990.

During the same period the number of television broadcasting
stations increased from less than 170 to 922, 873 of which
are relay stations, and the number of radio stations
increased - more than sevenfold. Leased lines for data
transmission grew from little more than 2,400 in 1981 to
over 57,000 in 1989.

The Korean government plans to invest heavily in upgrading
the telecommunications infrastructure and in research and
development in order to realize their goal of becoming an
advanced country by the turn of the century. Also, existing
telecommunications firms in Korea will face strong chal-
lenges in the near future as Korea begins market liberaliza-
tion which will open key sectors of the market to a wider
number of both -domestic and foreign enterprises.

ECONOMIC ENVIRONMENT

Although the KRorean economy has slowed considerably in the
past two years from its double digit growth in 1987 and
1988, the pace is still well above that of major industrial
nations. Growth in GNP reached 6.7% in 1989 and 9% in 1990,
despite the reoccurrence of a trade deficit which surpassed
US$ 2 billion. That deficit is expected to widen to US$ 3
billion according to a Korea Development Institute forecast
which anticipates more than 10% growth in imports in 1991
while exports increase at slightly over 9%.

Korean manufacturers and exporters have seen price competi-
tiveness erode as wage hikes, ever rising real estate
prices, falling productivity and close to double digit in-
flation take their toll. Still, prospects for 1991 have
greatly improved in part due to the stabilization of oil
prices and resumption of trade to countries in the Middle
East.

Much will depend on major corporations’ success in keeping
labor disputes and wage hikes contained this spring.
Economic policy makers, who have been largely ineffective in
keeping a tight rein on consumer and real estate prices,
will need to work out an effective strategy for monetary
controld
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The government is putting major effort into bolstering in-
dustries where Korea can maintain a competitive edge based
on technological advances and is strongly promoting automa-
tion in small and medium industries, particularly manufac-
turing companies, to counter the increasing cost of produc-
tion.

TELECOMMUNICATIONS IN KOREA

Prior to 1982, the government, through the Ministry of Com-
munications, was the sole provider of telecommunications
services in Korea. In 1981, a wholly government-owned corpo-
ration, the Korea Telecommunications Authority (KTA), was
established in accordance with the Korea Telecommunications
Authority Law, and this entity commenced operations in Jan-
uary of 1982.

Korea Telecom (KT), as KTA is now named, has seven sub-
sidiaries, three of which, along with KT, comprise four of
the five companies providing public telecommunications ser-
vices at present. A fifth company, the Korea Travel Infor-
mation Service Co., Ltd., was established by joint invest-
ment from DACOM and the Hanjin Group in 1987 and provides
airline reservation network service and a travel information
system.

MINISTRY OF COMMUNICATIONS (MOC)

The MOC’s jurisdiction covers the postal service, radio sig-
nal management, telecommunications, and communications €£i-
nance. In the realm of telecommunications, the MOC has four
major roles: (1) establishing policy, (2) providing guidance
and supervision to public telecommunications service
providers, (3) supporting R&D institutiens, and (4) nurtur-
ing domestic telecommunications equipment manufacturers and
construction companies.

One of the key elements of the Basic Telecommunications Law
delineates two methods for authorizing public telecommunica-
tions operators (PTOs). One is by legal mandate and the
other by appointment. In the latter case, the Minister of
Communications is empowered to designate PTOs provided that
they meet one of three criteria: they are a government orga-
nization, at least a third of their paid-in capital is in-
vested by the government or Korea Telecom, or they are lim-
ited to providing specific services or operating in speci-
fied regions or technical fields.
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The MOC’s objectives a decade ago focused on providing a
core of basic services and were characterized by the phrases
"one house, one phone" and "countrywide automated telephone
switching service".

In the 1990s, the MOC is aiming towards building both in-
frastructure and technology so as to achieve world recogni-
tion as an advanced nation. Thus, telecommunications and the
larger field of information technology to which it belongs
have been designated as national priority strategic indus-
tries.

In the MOC’s report to the President at the beginning of
1991, five primary objectives were presented which are out-
lined below:

1. Strengthening of the Telecom. Business Foundation
A) Expansion of the information distribution network

B) Provision of new services including CATV trial broad-
casts, opening of an INMARSAT earth station, and automated
telephone switching .service for coastal vessels

C) Establish a competitive system for telecom. business

* Form a fair competitive environment in accordance with
the regulatory framework for telecom. business

* Accelerate the growth of telecom. business through reorg-
anization of the telecom. business structure

* Bring about improvements to the system

* Designate new service operators to include appointing a
new operator for aeronautical communication services in
the first half of 1991 and DACOM’s entry into the
international telephone service market in competition with
KT from December, 1991

* Put an appropriate regulatory system in order for telecom-
munications business competition between 1991 and 1992

2. Promote Radio Utilization
A) Improve the radio regulatory system

* Improve the permit system for radio stations

* Introduce a prenotification system for available radio
frequency bands
B) Improve the radio usage environment

* Establish countermeasures for preventing EMI

* Raise the domestic production rate by supporting small &

medium industries
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* Expand the available radio resources through control of
frequency and power (a recent law revision will permit
wireless communication on a wider frequency range from
139-174MHz effective in April or May of 1991)

3. Domestic Telecommunication Broadcasting Satellite Project
4. International Telecommunication Cooperation
A) UR and Korea-US talks on telecommunications

* Actively participate in the liberalization of service
trade
* Promote the domestic telecommunications industry

B) Strengthen participation in international associations
C) Prepare for overseas marketing of telecom. services

* Expand telecom. exchanges with Socialist countries
* Provide telecom. support to developing countries
* Export high-tech telecom. equipment such as TDX switches

KOREA TELECOM (KT)

Korea Telecom was established primarily to install, manage
the operation of, and maintain public telecommunications
equipment; undertake business related to public telecommuni -
cations; engage in research and development for technology
relating to telecommunications and train manpower; provide
testing, inspection and quality control for telecommunica-
tions; and support research and development of new technol-
ogy and commercialization concerning telecommunications.

Korea Telecom is the sole provider of basic telephone ser-
vices in Korea. KT's subsidiaries handle carrier services
for data communications, mobile communications, and port
communications.

Changes to two key laws will have important affects on Korea
Telecom in the near future. As a result of these changes
made at the end of 1989, KT will become a public telecommu-
nications operator (PTO) and will be privatized by doubling
KT’'s paid-in capital.

At the same time, the government’s share will be reduced
from 100% ownership to holdings of over 51% of stock is-
sued. Foreigners will be prohibited from possessing any of
the stock offered.
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Under this system, KT may accumulate a portion of the
profits due to the government which the Minister of
Communications then controls for expenditure on data
communications research and development.

Additionally, the MOC has the power to order changes 1in
telecommunication service rates in order to maintain them ‘at
an optimum level.

In keeping with the priorities set by the MOC, Korea Telecom
has identified quite a large number of goals for 1991 and
beyond which fall into two broad categories - (1) innova-
tions in international business telecommunications for con-
fronting competition and (2) building up the competitive
strength of the national telecommunications infrastructure.
Major goals within these categories are outlined below:

1. Innovations in the Int’l. Telecom. Business
A) Modernization of the Int’l. Telecom. Network

Modernizations are to include increasing the number of digi-
tal switching systems by related stations by opening 14,000
new lines by September of 1991 and another 2,600 lines by
the end of the year. Secondly, KT aims to install an exclu-
sive switching network for international facsimile service
by the end of the same year. They also expect to have an in-

ternational packet-switched network available by September
of 1991.

B) Development and Provision of New Int’l. Services

* International speed dialing service by March, 1991

* Phone credit card service in cooperation with AT&T by
March, 1991

* International video conferencing service by Dec., 1991

* 1International E-mail service installed by the end of 1991
and service available from September of the next year

* International data base service installed between 1991
and 1992 and available from the end of that year

C) Ensuring Stable International Telecommunications

KT plans to have an international network management system
in operation by the end of 1991 and also to install satel-
lite antennas for disaster recovery when submarine optical
cables are not operating. Their schedule calls for comple-
tion of the work at existing earth stations at Keumsan by
September, 1991, and Boheun by December of 1992.
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D) Participation in Construction of Worldwide
Submarine Cable Projects

lst Stage: installation of four sections including NPC
completed between 1991 & 1992

2nd Stage: installation of five sections including APC
completed between 1993 & 1995

KT will also participate in construction of the Trans-Soviet
Line (TSL) fiber optic cable from 1991 to 1995. South Korea
intends to invest US$ 50 million and to share the
cost of construction, maintenance and repair with Japan for
the section which will connect Ulung Island in Korea with
Hamada, Japan and Nakhodka in the Soviet Union. KT antici-
pates that joint construction will commence from 1993.

At this point in time, it is determined that an undersea
branching unit will be employed for the 1,147 km. fourth
section which can accommodate 7,680 circuits simultaneously
through a 565 Mbps grade optical fiber line. There is a pos-
sibility that the project may have to be rethought depend-
ing on the outcome of COCOM deliberations this Spring on ex-
porting telecommunications equipment to the USSR.

E) Improvement of Telcom. Service to Ocean Going Vessels

An INMARSAT (Pacific) ground station was put into operation
on March 6th of 1991 to reduce subscriber rates by direct
rebroadcast, formerly received indirectly £from Japan and
Singapore. Services to be provided include automated tele-
phone switching, TELEX , and distress communications. A to-
tal of over US$ 9 million was invested in the project begun
in 1989.

KT plans to construct an INMARSAT (Indian) ground station
from this year with completion coming by March of 1993.

2. Ensuring the Competitive Strength of the National
Telecommunications Infrastructure

A) Improving the Quality of the Telephone Switching N/W

In 1991, KT plans to open an additional 2.68 million digital
lines, more than 60% of which will be domestically developed
and produced, primarily the TDX-1B type. This will bring the
total number of existing lines to almost 17.5 million by the
end of the year. The new generation TDX-10 versions will be
introduced for the first time in the country by October of
1991 as 62,000 local and 50,000 long distance lines are in-
stalled. By the end of this year, KT hopes to have 90% of
station-to-station lines digitalized and 100% by 1996.

Page 8



B) Long Distance Telecommunications N/W Extension

* 87,000 new lines to various cities

* Merger of 23 local stations into four radii covering the
peninsula

* 1,007 km. of fiber optic cable added to the equipment base

* Construction of a 158 km. submarine fiber optic cable
between Ulung island and the coastal station at Samchuk
completed by 1993 and links to the TSL

C) Construction of a Main Data Communications Network

KT is diving head first into this market with a very aggres-
sive plan to install the following networks and services
within a two year time frame:

* Exclusive facsimile N/W installed on the existing tele-
phone network with service available to five large cities
including Seoul from June of 1991 and countrywide after 1992
* PSDN equipment installation in Seoul and three other
cities in 1991; commercial use from March, 1992

* Private HDDN construction

* Construction of a .CSDN to provide services including high-
speed facsimile, video conferencing, high-speed data trans-
mission and other large volume transmissions at high speed
with service in Seoul and four other large cities from Octo-
ber, 1991 and expansion in stages countrywide from 1992

D) Public Corporate Communications Network (CO-LAN)

A trial network for R&D purposes will be operated in 1991 at
two telephone offices each in Seoul and Pusan. KT is plan-
ning to offer commercial service sometime in 1992.

E) ISDN Construction

The MOC, ETRI and KT all see the realization of a comprehen-
sive nationwide ISDN as Korea'’s stepping stone into the fam-
ily of advanced nations and the new era of telecommunica-
tions. Enormous resources are being spent to speed its de-
velopment, installation and operation.

KT has announced that a trial network will operate from
early 1991 utilizing Korea’s TDX-1B switching systems be-
tween Seoul and Taejon. 200 subscribers using ISDN-tele-
phones, telewriting and ISDN-PCs will participate in the
trial operation. Long range plans call for development of an
intelligent network system between 1988 and 1993 which will
be commercialized sometime in 1994.
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A countrywide-network management system will be introduced
between 1991 and 1992 and will cover the entire country
after 1996.

KT has invested some US$ 25 million dollars on the project
since 1985 and will invest an additional $75 million over
the next four years. ‘

F) Domestic Satellite Program (KOREASAT)

With the establishment by presidential decree of the Commu-
nication Broadcasting Satellite Promotion Committee in Au-
gust of 1989, chaired by the Minister of Communications, an-
other ambitious telecommunications projects began.

A new Satellite Business Center within KT was appointed to
begin drawing up a detailed statement for satellite equip-
ment, satellite purchase, launch contracting and other af-
fairs relating to the system design.

KT has already held a pre-bidders conference this year to
which 20 companies from nine different countries were in-
vited. Attenders included Spar Aerospace from Canada; Hughes
Aircraft, Space Systems/Loral, GE-ASTRA, General Dynamics,
McDonnell Douglas and others from the U.S., Arianespace,
British Aerospace, Marconi and others from Europe; and Mit-
subishi from Japan. China and the Soviet Union, although in-
vited, did not attend the conference.

KT’s schedule entails receiving proposals by June of 1991
for spacecraft manufacturing with a contract award to follow
by December of this year. The award is expected to hinge on
such factors as what level of technology transfer is offered
and price/performance comparisons. Of the total US$ 420 mil-
lion earmarked for the project originally, the bulk is al-
lotted to procuring the spacecraft itself.

Launching service is expected to be bought from overseas ow-
ing to the lack of funds and the slim possibility of reach-
ing agreement on transfer of technology with foreign firms.

The satellite is to provide both direct broadcasting and
fixed station telecommunications covering the entire country
and enable services such as direct broadcast of standard
NTSC TV, inter-city trunk, wide band digital data services,
narrow band digital service and communication serviee for
rural areas.

Two Ku-band satellites, ' primary and secondary, each will

handle 5,300 voice circuits, three television broadcasting
channels and four video channels.
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KT has agreed to handle the ’financing of the venture in
light of the earnings they anticipate from offering satel-
lite communications services.

Domestic firms are tying up with foreign partners in the
hope that they can acquire enough technical skill to produce
Korea’s second satellite within five years of the launching
of this first one in 1995. Major partners include Goldstar
Information & Communications and GE-Astra, Samsung Co. and
Hughes, and Daewoo Corporation and British Aerospace.

In the interim before services are available, the MOC and KT
plan to lease an INTELSAT V-A from 1992 to cover domestic
demand and accumulate technology. This year, ground stations
will be constructed in Seoul and other large cities. The
leased satellite will handle one TV rebroadcast channel, 310
private data lines, 10 emergency/disaster lines and 450 VSAT
units.

G) CATV Trial Service

KT will launch trial CATV broadcasts to 10,000 homes in two
major apartment complexes in Seoul in the first half of
1991.

DACOM

Since DACOM’s establishment in accordance with the Basic
Telecommunications Law in 1982, they enjoyed a monopoly in
the data communications service market up until 1990 when

the MOC changed key regulations to allow for KT to compete
in this area.

DACOM's primary business areas include the organization and
operation of data communications networks, the collection
and management of computer-related information, leasing of
communication terminals and operation of and interconnection
with domestic and international data banks. Additionally,
DACOM was designated to be responsible for the entire devel-
opment of the National Administration Information System
(NAIS), one of a number of similar systems including finan-
cial information, education & research information, and
trade information, which when constructed will comprise a
National Information System (NIS).

The objectives of the NIS are to connect and conform the
computer systems which are being organized and operated at
the administrative agency levels, and to develop them into a
communication network which will make up the backbone
national network.
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Originally DACOM was established through joint investment by
KT and private corporations. As of 1990, KT still held
roughly 34% of DACOM'’s stock and three of Korea'’s largest
conglomerates, Samsung, Lucky Goldstar and Hyundai, held
about 12% each. KBS, another state-run institution, held al-
most 6%.

Authorized as a common carrier for data communications in
1982, DACOM provides a wide range of services including
packet-switching network service for data transmission,
leased data circuit service on local, long-distance and in-
ternational circuit lines, domestic and international digi-
tal leased line service and value-added services such as do-
mestic and overseas E-mail, bulletin board, EDI and domestic
and international data base service.

Recent changes in existing regulations will permit DACOM to
offer international telephone service from December of 1991.
DACOM plans to conclude an agreement for interconnection
with KT in the first part of this year, conclude service
agreements with overseas operators by June, install switech-
ing equipment by August and commence service in December. By
April of next year DACOM expects to have completed construc-
tion of a satellite earth station and will begin commercial
use.

DACOM also intends to install a core transmission path be-
tween Seoul and Pusan, and Taejon and Kwangju cities in
1991 for long-distance communications using KT’s fiber optic
network. Other equipment installation projects are planned
for adding fiber optic cable lines to the Korea-Japan-Hong
Kong route and between Japan and the U.S.

KOREA MOBILE TELECOM. CO. (KMTC)

The Mobile Telecommunication Service Co. of Korea was estab-
lished as a KTA subsidiary in accordance with the Basic
Telecommunications Law and the KTA Law in 1984. It was ap-
pointed as an independent PTO and assumed its present name
in 1988, subsequently opening for business in 1989. This
company is primarily responsible for providing service for
carphones, portable phones and wireless pagers and for mo-
bile telecommunication-related research and technology de-
velopment. :

Korea Telecom still holds 68% of KMTC, another 22% is held
by private investors and the remaining 10% by eight corpora-
tions. The company employs roughly 500 people in its head-
quarters and eight regional offices. KMTC’'s revenues,
tripling in 1989, climbed another 170% in 1990 to a level
of US$ 87 million. ;
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The MOC has decided to permit a new carrier for mobile
telecommunications in 1991 to help alleviate a growing
shortage of lines for cellular phones. Joint ventures with
foreign partners holding a minority equity share will be
considered provided that there is some provision for trans-
ferring needed technology. Several foreign firms including
Northern Telecom are actively pursuing the award with their
Korean counterparts. The selection process is on hold until
a necessary amendment passes through the National Assembly.

KMTC’'s facilities investment plan unveiled for 1991 aims at
(1) providing complete mobile telephone service coverage of
all cities countrywide while improving and centralizing
quality control and (2) extending wireless paging service
coverage to villages nationwide and forming an exclusive
wireless paging switching network.

Under the plan 217,000 additional lines for mobile telephone
and 815,000 additional wireless paging lines are to be added
by the end of 1991, extending mobile service to three new
cities and paging service to 44 new villages. This is ex-
pected to bring about an increase of 90,000 mobile service
subscribers and 400,000 paging service subscribers. The
number of carphones in use will be increased from 135,000
units to 352,000 units in 1991.

ELECTRONICS & TELECOM. RESEARCH INSTITUTE (ETRI)

ETRI is one of four research concerns organized under the
MOC. It was formed in 1985 by the union of two separate re-
search institutes and, after its establishment, was respon-
sible for the development of the TDX (Time Division Ex-
change) electronic switching system now seeing increasingly
greater use in Korea's telephone networks. With 1,600 em-
ployees in 1990, the institute’s 1990 budget exceeded US$
100 million dollars. ETRI is financially supported by the
government directly and through KT, its subsidiaries and
private enterprise. ETRI in turn transfers developed tech-
nology to state and private enterprises for their use in
manufacturing, operating and servicing high-technology
equipment in the major fields of telecommunications, comput-
ers and semiconductors.

Among ETRI’s recent important developments are data exchange
equipment and terminals, the new generation high capacity
digital switching system TDX-10 test model, and a 565 Mbps
long-wave fiber optic transmission system along with the
increase of its practicality. g
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ETRI is also deeply involved with the MOC, KT, DACOM and
private enterprise in the research, development and practi-
cal application of ISDN-related technology.

Other research bodies organized under the MOC are the Radio
Research Laboratories (RRL), the Korea Information Society
Development Institute (KISDI) and the National Computeriza-
tion Agency (NCA).

KOREA*S TELECOMMUNICATIONS
INFRASTRUCTURE

Switching systems: The electronic switching capacity will be
increased by 2.68 million in 1991 of which over 62% will be
locally produced, raising the total capacity to 17.47
million by the end of 1991. Installations planned by type:

Import S-1240 347,000 Local TDX-1B 1,531,000
5 ESS 331,000 TDX-10 72,000

Other 234,000 TDX- 1A 63,000
‘ AXE-10 102,000

Public payphones: Payphones numbered 237,074 in 1990. Over
64% of these are DDD type and 14% card type. The remaining
21% are for 1local use only. KT plans to install an
additional 39,960 DDD units and 14,840 card units in 1991.
Card-ordering service will be available to customers in
July.

Microwave: At the end of 1990, a total of 18,720 analog and
33,744 digital 1lines for 1long distance telephone and
telegraph were installed in Korea. In 1985, KT stopped
installation of the analog type. A total of 6,660 analog
lines have been replaced since 1988. Digital versions were
first installed in 1982 and digital sections now number 72.

Microwave is also incorporated in four nationwide television
channel networks. A total of 57 relay stations, 70 terminal
stations and 60 passive reflectors are also employed.

Mobile Phone: KMTC 1is using Motorola’s DYNA T.A.C.,
installed in 1984, and AT&T’'s Autoplexl1000, installed in
1989, for its network. Although total capacity is now at
135,000, only 80,000 are in operation due to a lack of
expertise in utilizing the software. The density rate for
mobile phones per 1,000 population fell just short of 2 at
the end of 1990.
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The ratio of portable phone users to car phone users stood
at 1:2 at the end of 1990, as portable phone subscribers
increased from 5,665 to 26,206. About half of all portable
phone subscribers are in or around Seoul versus 75% of car
phone users. Subscribers are expected to increase to 175,000
in 1991 and reach 1.4 million in 1995. Subscribers have
doubled yearly since 1987.

Wireless Pager: By the end of 1990, 535,000 lines were
installed for wireless ©pagers and there were 417,650
subscribers. Here as well, the number of subscribers has
doubled on the average every year since 1985. All but 5% of
these subscribers are using display-type units. About half
of the users are in Seoul or the surrounding area.

International circuits: Of 3,593 voice circuits, 45% are
carried by Pacific satellite, 27% submarine coaxial cable,
18% Indian satellite and 9.4% submarine fiber optic cable.

There were 966 telegraph circuits at the end of *29vU, " Of
which 88% are for TELEX. 52% of these are carried by Pacific
satellite, 42% by Indian satellite and the remainder between
Korea and Japan on submarine coaxial cable.

Long Distance Lines: In addition to the 52,464 microwave
lines, 194,880 fiber optic broadcast lines, 118,632 PCM,
69,048 coaxial and 84 UHF were installed as of the end of
1990. Of the total 435,108, 80% are in use and the other

20% are reserved. The number of fiber optic lines has
tripled since 1988.

Radio Stations: A total of 224,867 radio stations were
operating in 1990. Mobile stations represent the largest
share with 59%, followed by 6.4% vessel. Stations for
broadcasting numbered 1,179 and fixed stations 3,407. The
remaining 33% were of other types.

Mobile radios were assigned 97% of the 19.5 million
frequencies in use, vessels used 374,000, fixed stations
16,000 and 1,272 were set aside for broadcasting.

Telegram: Although overall statistics show that use of this
service dropped by 21% in 1990 to 28.6 million messages, t@e
actual decrease came primarily as a result of a 52% drop in

resends. Even so, outgoing messages decreased in number by
9.5% in 1989 and 4% in 1990.

Television: The Korean Broadcasting System (KBS), which uses
three television broadcasting channels, and the Munhwa
Broadcasting Corporation, which uses only one, had 752 and
171 broadcasting stations operating in 1989 respectively.
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In the same year, a total of 1,298 TV transmissions were
beamed via satellite, down sharply from 3,392 in. 1988,  The
high number in 1988 can be attributed to Korea’s hosting of
the 1988 Summer Olympic Games.

The MOC intends to double the number of television channels
available in Korea to 10 by the end of 1999. In order to
accomplish this, the negotiations will take place with the
U.S. military to take over the Armed Forces Korean Network
(AFKN) sometime in 1993. Further, three additional channels
will be added with the launching of Korea’'s domestic
broadcasting satellite in 1995, and another in the late
nineties.

INTELSAT has allotted six channels to Korea; the sixth will
see use later in 1991 as the newly designated broadcasting
company begins operations.

CATV: As mentioned in the outline of KT's plans, a trial
service project will be launched this year involving 10,000
households in apartment complexes and will also include
hotels and businesses. Samsung Company, Goldstar Electric,
Goldstar Telecom and two other local companies are
participating.

From 1994, full service utilizing a twin-directional traffic.
system. The f£frequency range, initially 5-30 MHz, will be
raised in stages into the giga range.

Satellite: KT presently operates six satellite INTELSAT
antennas in Korea. Two of these are for the Pacific region
and two for the Indian Ocean region. The other two are
standard C and F for mobile communications systems.

In 1989, of 5,386 lines for international transmissions,
3,680 were allotted to the four earth stations at . Keumsan
and Boheun.

Data Communications: DACOM originally began operating
Korea’s first network in 1984 with a DPS packet-switching
system. At the end of 1990, 7 switches were installed. Also
last year, DACOM installed additional TP4 packet-switching
equipment from Sprint which included 25 switches placed
around the country. Close to 700 multiplexers are
incorporated as well as an earth station for IBS, one VSAT
and two digital microwave units.

Korea Telecom has also purchased small packet-switching
systems from Hughes and Ericsson for wuse in model
experiments prior to launching VAN services and for
research. The Hughes system is comprised of 2 NPX 9000s, one
in Seoul and one in Taejon, and 25 PADs.
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A small number of private companies have also purchased
packet-switching systems from Sprint and AT&T to operate
Group VANs or in preparation for launching commercial
services.

MARKET ASSESSMENT

The Electronic Industries Association of Korea (EIAK)
estimates that the market for telecommunications equipment
in Korea reached a total value of more than US$ 2 billion in
1990. This amounts to growth of 10.4% over 1989, continuing
a sharp slowing trend from 65% in 1988 to 38.6% in 1989 (see
Table 1).

For the six year period from 1991 to 1996, ETRI predicts
that the compound annual growth rate (CAGR) will register
slightly lower than 1990’s level at 10.1%, reaching a value
of US$3.6 billion. According to ETRI, the market will grow
at a CAGR of only 6.4% during the following five years,
falling about one hundred million dollars short of achieving
USS$SS5 billion in revenues by the end of 2001. For the eleven
year forecast period, then, the CAGR is calculated at 8.4%.

Although production had increased steadily during the period
from 1987 to 1989, it increased only 5% in value in 1990. In
the same year, imports surged to increase 55% from 1989.
Exports, although recording a more modest increase of 16.7%

over the 1989 wvalue, still outperformed many other export
sectors.

TABLE 1
The Korean Market for
Telecommunications Equipment
(US$ Billion)

1987 1988 1989 1990 1996* 2001°

Production 1.40 1.83 2438 2,45 E 3

+ Imports J25 .38 .40 62 # .

- Exports .85 .90 .90 105 - .
= TOTAL .80 1.32 1.83 2.02 3.60 4.91

(Source: EIAK, *ETRI)
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IMPORTS

As a percentage of total apparent consumption, imports were
at their highest level in the first year of the four-year
period from 1987 to 1990. After falling for two straight
years from 39% to 22%, in 1990 the import share rose back up
to 30%.

This rise came as a result of a 96% growth in imports of
wireless communication equipment. Although wireless
equipment segments rose across the board, wireless
communications parts imports, up almost 80% from 1989,
accounted for 41% of the total value.

on the other hand, wire communications equipment imports had
lackluster growth of only 4.5% in 1990 since the state of
technology and manufacturing domestically is much higher for
many segments that make up this category. Switching system
imports showed a 71% increase in value over 1989, although
they make up only a 5.5% share of the total for this
category. The major item, wireless equipment parts,
experienced negative growth for the first year since 1987.
Declining 11.7%, these parts still constitute 57% of the
total value of wire communications equipment imports.

One strong gainer in this category was broadcasting -
communications equipment, which has grown over 57% yearly
since 1988 and in 1990 represented a 20.5% share of this
category’s total value. :

By region, the United States is the largest
telecommunications equipment importing country to Korea,
followed by Japan. Collectively they account for two-thirds
of the total import value. While the U.S. exports more than
half of its total value in wire communications, however,
Japan’s imports are more those of wireless equipment.

Canada’s trade with Korea in 1990 accounted for less than 2%
of Korea’'s telecommunications imports but increased a robust
30% from 1989. In the same year, Canada’s imports from Ko-
rea made up less than 4% of Korea'’s total telecommunications
exports and continued to taper off slowly from the previous
year (see Table 2).

Key exports to Korea from Canada in 1990 included CDNS$ 1.9
million in telegraphic apparatus and CDN$ .7 million worth
of telephone sets. Notably, Korea exported CDN$ 15 million
in telephone sets and CDN$ 10.7 in mobile and cordless
phones to Canada in the same year.
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TABLE 2
Canadian Trade with Korea of
Telecommunications Equipment
(CDN$ Million)

1987 1988 © 1989 1990*
CANADIAN EXPORTS
Wire communications il 2l 3%l 6.8
Wireless 1.4 2.5 5.5 4.4
TOTAL 2.1 82 8.6 11.2
CANADIAN IMPORTS
Wire communications 16.8 17 .2 175 24.7
Wireless 3130 31 41 28.4 19.4
TOTAL 47.8 48.3 45.9 44.1

(Source: EIAK, “ETRI)
(CDN$ 1 = US$ 1.156 )

Major exporters from the United States, Japan and Europe are
likely to maintain their dominance of Korea’s import market.
It should be noted, however, that considerable revenues go-
ing to Canadian firms in licensing fees, royalties, consult-
ing fees and other such forms are not reflected in these

statistics. Thus they tend to wunderstate the value of
Canada’s trade with Korea.

Some major international telecommunications companies which
are active in Korea directly or through local partners are:

AT&T (USA) F i o

BTM (Belgium) Motorola (USA)

Casio (Japan) NCR (USA)

Canadian Marconi NEC (Japan)

Ericcson (Sweden) Northern Telecom (Canada)
Fujitsu (Japan) Siemens (FGR)

Hughes (USA) Tymnet (USA)

IBM (USA) U.S. Sprint

Equipment and services that are related to areas such as
those below where there is very little local expertise or

technical knowledge will be in high demand in Korea over the
next several years:

* satellite communications equipment, antenna, cables, and

consulting services , VSAT equipment

packet-switching and other data communications equipment
LAN and network connectivity devices

network management systems and consulting services
mobile communications equipment (including aeronautical)
CATV equipment, software and consulting services

* ¥ ¥ ¥ *
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fiber optic equipment and cables

TV and broadcasting equipment

international value-added services (limited until 1994)
software

* % * *

DOMESTIC PRODUCTION

The fact that Korea’s domestic production exceeded apparent
consumption in every year shown in Table 1 illustrates the
export-oriented nature of the country. However, the picture
is steadily changing as Korea’s domestic market begins to
grow and calls from other countries for market opening to
foreign participation grow along with it. In 1990, domestic
production remains larger than apparent consumption by a 20%
margin.

Most of Korea’s largest conglomerates have one or more sub-
sidiaries involved in the manufacture, domestic supply and
export of a wide range of telecommunications and related
equipment.

Of US$ 238 million in wire communications equipment imported
to Korea in 1990, 57% were parts. Conversely, of US$ 372
million in wireless communications, 41% were parts. One rea-
son for this difference is the relatively newer technology
‘and standards associated with manufacturing of many types of
wireless communications equipment. These figures also sug-
gest that the localization ratios for components of many
manufactured products in the wireless equipment category
have not yet been maximized.

Telephone

Korea’'s own switching system developed by ETRI and now
manufactured by four local companies, is supporting a large
portion of KT’s requirements. As seen earlier, however,
there are still a significant portion of switching systems
sales going to foreign firms including AT&T, ITT and
Northern Telecom.

Once TDX-10 lines have been fine-tuned, KT will build its
ISDN with as 1little foreign-derived equipment as is
practical.

TDX versions are being strongly pushed for exports to many
developing countries which are overlooking a technology lag
in favor of the bargain prices. Samsung reportedly signed a
contract to provide Nicaragua with 120,000 lines at a price
tag of US$20 million earlier this year. Samsung has also
made an agreement to provide 20,000 TDX-1B circuits, valued
at US$6 million, to the Philippines and is pursuing a US$15
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million sale to the Soviet Union. In a related area, Samsung
has also announced the development of a multi-functional
digital transmission system, SDNS 16, which can transmit
video as well as voice and text.

Goldstar is expected to earn US$3 million from TDX-1B
exports to Vietnam and is working at a production agreement
with Rumania for PBX and TDX equipment. Goldstar has alseo
reportedly won a US$5 million contract to expand and upgrade
the telephone system in use in one province on Mindanao
Island in the Philippines.

Although TDX systems are produced and supplied by Daewoo
Telecom and Oriental Telecom as well, Samsung Electronics
and Goldstar Information & Telecommunications are likely to
be the two main exporters. The MOC and KT recently agreed to
allow these companies to export TDX switching systems under
their own brand names.

Domestic demand for standard telephone units is
predominantly met by local manufacturers.

Mobile Phones Three major Korean manufacturers have devel-
oped and are supplying the domestic market with carphones
and/or portable phones. Samsung Electronics, after complet-
ing a technical tie-up with Toshiba, announced their own
model carphone in 1988 and portable model in 1989. Goldstar
Telecom, having benefited from a cooperative relationship
with NEC, now sells their own carphone and portable phone as

well. Hyundai exports their own model portable phone to Eu-
rope.

Other domestic firms are handling products from Philips and
Japanese makers. Motorola, the established market leader,
will be facing stiff competition from these firms.

Data Communications

Korea locally produces competitive low-end equipment such as
time division and statistical multiplexers, PADs, and low-
end packet-switches, but foreign vendors including Sprint,
AT&T, Hughes, BT Tymnet, Netrix and Ericsson are very active
in the higher-end of these products’ spectrums.
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DOMESTIC SERVICE

Of the three service types shown in Table 3 below, basic
services have accounted for approximately 80% of total
service revenues in every Yyear since 1987. According to
ETRI's classification, basic services consist of telephone,
mobile, and public telephone services. ETRI’'s forecast for
1996 and 2001 shows an expectation that enhanced services,
although still small in comparison to basic ones, will grow
at a strong pace to surpass "other" services in value by the
end of the century.

Enhanced services include data communications, telex,
facsimile, data base and data processing services. ETRI
places services such as private network, data communications
installation, maintenance and consulting in the "other"
services category.

TABLE 3
The Korean Market for
Telecommunications Services
(US$ Billion)

1987 1988 1989 1990 1996 2001

Basic 2°.55 3.45 4.23 4.82 9.00 13.32
Enhanced .03 .05 SO .10 S 3.66
Other o2 5 fae 12038 1.19 2.33 3.40

TOTAL 3.10 4.25 5.34 6.10 12.05 20.38

(Source: ETRI)

KT recorded operating revenues of US$ 4.76 billien in 1990,
roughly equaling the estimated size of the basic services
market, and anticipates growth in 1991 will top 20%. DACOM's
revenues are on a smaller scale at Us$ 250 million and
KMTC's fall short of US$ 90 million.

These figures graphically illustrate the absence of
commercial enterprises from the market. Market restrictions
have insured KT and DACOM continued growth at the expense of
the small and medium businesses which need new areas of
business to expand into that are not heavily dominated by
Korea'’s major corporations.

Foreign enterprises also balk at the one-sided picture
presented by these statistics. In order to appease both
these groups and at the same time instill a competitive
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atmosphere that will spark both innovation in services and
reduced costs to subscribers, the MOC has opened up the
VAN/VAS and line subleasing markets to domestic firms who
were formerly only permitted to offer limited services
within their own organizations.

Trade negotiations with the U.S. and other major trading
partners have also progressed somewhat better than in recent
years. At telecommunications talks with the U.S. in Hawaii
in February, Korea promised to allow foreign
telecommunications companies to offer international VAN
services, including data base and data processing services,
from July of 1991 under the provision that they launch joint
ventures with local companies and hold no more than 50%
control.

The Korean government still intends to delay full service
market opening until 1994 as a means of allowing domestic
companies a period for building up their competitive
strength. Another round of talks is expected in April of
this year.

END USERS

Korea Telecom, since its inception, has been and will con-
tinue to be overwhelmingly the largest user of telecommuni-
cat%ons equipment in Korea. Their expenditures for principal
equipment averaged roughly US$ 1.5 billion in 1989 and 1990
and their 1991 budget plan involves some US$ 1.2 billion in
additional purchases. Although this is a marked decrease
from the prior two years, the purchase of a satellite body

and other major items in 1992 will likely push expenditures
up once again.

Purchases of both imported and locally produced switching
systems equipment accounted for about half of these amounts
in 1989 and 1990. Although they are still planned to be the
major item in 1991’s purchase plan as well, they will de-
cline 36% from 1990 and account for an estimated 36% of the
value of major purchases.

The share of equipment from foreign firms, including Erics-
son, AT&T and ITT, comprised over 60% of the total value of
all switching equipment purchases in 1989 and 1990. Of

5,380,000 lines to be installed in 1991, 38% will be impor-
ed.

Cable purchases range from 27% to 32% of the value of major
eguipment purchases in these three years. However, the por-
tion allotted to F/S cable purchases has increased sharply
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from less than a third in 1989 to 80%, or Us$ 287 million,
in 1991. Fiber optic cable purchases increased 20% in value
in 1990 and will in 1991 as well to reach USS 43 million.

Although only a small portion of total purchase value, ex-
penditure for antenna equipment will multiply by well over
four times in 1991 to almost US$ 5 million. Optic fiber
communications equipment purchases are expected to triple
and exceed US$90 million this year.

As Table 1 shows, the value of the domestic telecommunica-
tions market in Korea in 1989 and 1990 was Us$ 1.83 billion
and US$2.02 billion respectively in 1989 and 1990.

Although a direct comparison between Korea Telecom’s
telecommunications equipment purchases and these figures for
overall market size overlooks possible differences in time
periods and definitions for the recording of sales
transactions, it is still enlightening to note that Korea
Telecom’s major purchases in 1989 and 1990 equal more than
70% of the domestic market’s value in both years.

Korea Telecom’s entry into the field of data communications
will mean an increasingly larger market for vendors of re-
lated equipment, particularly packet-switching and network
management systems. This is the area where DACOM has been
the major buyer in the past two years and they will continue
to expand their service areas and network coverage. Deregu-
lation of the VAN/VAS market to domestic companies and joint
venture firms with foreign partners will lead a number of
Korea’'s large corporations and conglomerates to invest in
data communications equipment as well.

Additionally, DACOM’s entry into the international and long-
distance telephone service market from the end of this year
will create new sales opportunities. The pending appointment
of a new mobile communications carrier to meet burgeoning
demand and the authorization recently for the establishment
of another commercial television broadcasting company will
also increase the demand for related equipment and consult-
ing services in these sectors.

The Korean government'’s massive program for the development
of a National Information System composed of five nationwide
networks will call for large-scale investment in communica-
tions and data processing facilities. One of these networks,
the National Administrative information System, or NAIS, is
already under development and limited operation through DA-
COM.
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In the commercial sector, financial institutions including
banks and securities firms and insurance companies continue
to purchase equipment for private networks. LAN, packet-
switching and integrated systems vendors are worklng fever-
ishly to develop this market.

Canadian Embassy
Seoul
April 1991
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APPENDIX A

GOVERNMENT MINISTERIAL &
ADMINISTRATIVE OFFICES

Ministry of Communications
Mr. Eon Jung Song, Minister
100, Sejong-ro

Chongro-ku, Seoul

Tel: 750-2114, 2112/3

Fax: 750-2915

- Mr. Moon, Young Hwan,
Director General

Communication Satellite Planning

- Mr. Jung, Hong ‘Shik,
Director General

Information Communications Bureau

KOREA
SELECTED

Korea Telecom ,

Mr. Rhee, Hae-Wook, President
Telecomm. Center Bldg.

100, Sejong-ro

Chongro-ku, Seoul

Tel: 750-3000 Fax: 750-3033

- Mr. Wan Young Yu, Vice Pres.
External Cooperation Planning
Group

- Mr. Han Hwangbo, Exec. Vice
President
Satellite Business Group
46-3 Myungil-dong
Kangdong-Ku, Seoul 134-070
Tel: 441-5500 Fax: 441-4207

Korea Mobile Telecommunications
Corporation

Mr. Lyu Suk Kim, President

Changkang Bldg.

22 Dohwa-dong

Mapo-ku, Seoul

Tel: 702-4125 Fax: 716-6301

Office of Customs Administration

Mr. Kyu Bum Choe, Dir. General
Customs & Clearance Bureau

71, Nonhyun-dong

Kangnam-ku, Seoul

Tel: 512-0017 Fax: 512-2322

Office of Supply Gov’'t. of the
Republic of Korea

Mr. Oh, Hee Sung, Dir. General

Foreign Procurement Bureau

520-3, Banpo-dong

Seocho-ku, Seoul

Tel: 533-9656

Fax: 533-9158, 533-0144

TELECOM &
SUBSIDIARIES

Data Communications Corp.

of Korea
Dr. Shin, Yoon Sik, President
DACOM Bldg.
65-228, 3-ka Hankang-ro
Yongsan-ku, Seoul
Tel: 796-8080 Fax: 791-1184

Korea Port Telephone Co.

Mr. Chae, Jong Young, President

12th Floor, Fire Insurance Corp.
Building

35-4, Yeoeuido-dong

Youngdeungpo-ku, Seoul

Tel: 300-7000 Fax: 300-7500



APPENDIX B

TELECOM. —-RELATED
ASSOCIATIONS & RESEARCH
INSTITUTIONS

Computer & Communication Promotion
Association

Mr. Yong Moon Jung, Chairman

DACOM Bldg. 12th Floor

65-228, 3-ka Hankang-ro

Yongsan-ku, Seoul

Tel: 796-6444]/5 Fax: 796-6510

Korea Information Science Society
Mr. Ha Jin Kim, Chairman

Suite 401, Murijae Bldg.

984-1, Bangbae-dong.

Seocho-ku, Seoul

Tel: 588-9246 Fax: 521-1352

Korea Information Society
Development Institute

Mr. Bak Che Jo, President

Shinsa 2nd Bldg. 1st-3rd Floor

966-5, Daechi-dong

Kangnam-ku, Seoul

Tel: 558-3008 Fax: 558-5722

Korea Telecommunication Industry
Cooperative

Mr. Chang Ju Kim, Chairman

Suite 910, Hanam Bldg.

44-27, Yeoeuido-dong

Youngdeungpo-ku, Seoul

Tel: 784-3621/4 Fax: 785-2066

The Federation of Korean
Information Industries

Mr. Yong Teh Lee, Chairman

Jeonkyungryun Center 13th Floor

28-1, Yeoeuido-dong

Youngdeungpo-ku, Seoul

Tel: 780-0201 Fax: 782-1266

Electronic Industries Association
of Korea

Mr. Cha Hak Koo, Chairman

648, Yeosam-dong

Kangnam-ku, Seoul

Tel: 553-0941 Fax: 555-6195

The Korean Institute of
Telematics

Mr. Che Tak Lim, Chairman

Science & Technology Center

635-4, Yeoksam-dong

Kangnam-ku, Seoul

Tel: 553-0255 Fax: 552-6093

Information Culture Center
Mr. Yong Teh Lee, Chairman
DACOM Bldg.

65-228, 3-Ka, Hankang-ro
Yongsan-ku, Seoul

Tel: 791-1044 Fax: 797-7560

Electronics & Telecommunications Research Institute

Mr. Sang Hyon Kyong, Director
P.0. Box #1

Yusung Post Office

Yusung-ku, Daejeon-si

Tel: (042)820-6000

_Fax: (042)861-1033
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APPENDIX C

LOCAL

AGENTS

NOTE: Where area codes are not listed, the area code
is (02) for the city of Seoul

Daewoo Telecomm Co., Ltd.

Mr. Sung Kyou Park, Rep. Director
Daewoo Center Bldg.

541, 5-Ka, Namdaemun-ro

Chung-ku, Seoul
Tel: 726-2001 Fax: 726-2037
Digicom Corporation

Mr. Joon Hwa Moon, Rep. Director
Olympia Bldg.

828-10, Yeoksam-dong

Kangnam-ku, Seoul

Tel: 563-6655 Fax: 555-8050

Glonet Co., Ltd.

Mr. Young Kook Lee, President
251-2, Dohwa-dong,

Mapo-ku, Seoul

Tel: 702-5761/3 Fax: 702-5790

Goldstar Co., Ltd.

Mr. Hun Jo Lee, Rep. Director
Lucky Goldstar Bldg.

20, Yeoeuido-dong
Youngdeungpo-ku, Seoul

Tel: 787-3002 Fax: 787-3400

Goldstar Information Communi-
cations Co., Ltd.

Mr. Jang Ho Jung, Rep. Director

Goldstar Bldg. West Tower

20, Yeoeuido-dong

Youngdeungpo-ku, Seoul

Tel: 787-2700 Fax: 787-2791

Hyundai Electronics Industries
Co., Ltd.

Mr. Mogg Hun Chung, Rep. Director

Hyundai Electronics Bldg.

66, Jeokseon-dong

Chongro-ku, Seoul

Tel: 733-3133 Fax: 733-6005

Kolon Data Communications Co.,Ltd
Mr. Dae Pyung Song, Rep. Director
Hyundai Bldg.

77, Mukyo-dong

Chung-ku, Seoul

Tel: 776-4260 Fax: 775-2118

Korea Computer Corporation

Mr. Won Yun Kang, Rep. Director
8-61, Kalwul-dong

Yongsan-ku, Seoul

Tel: 771-0058 Fax: 757-7185

Korea Computer Inc.

Mr. Seung Chae Hong, Rep. Dir.
469, Daeheung-dong

Mapo-ku, Seoul

Tel: 714-2025 Fax: 717-4967

Ohbong International Corp.

Mr. 0. S. Kim, President & CEO
Suite 302, Dongbang Bldg.

5-3 Hannam-dong,

Yongsan-ku, Seoul

Tel: 790-7755 Fax: 790-7756

Oriental Telecommunication

Co., Ltd.
Mr. Young Man Lee, Rep. Director
146-7, Sangdaewon-dong,Jungwon-ku
Seongnam-si, Kyunggi-do
Tel: (0342)233-1661
Fax: (0342)233-1666

Posdata Co., Ltd.

Mr. Ki Joong Sung, Rep. Director
63 Bldg. S53Fl

60, Yeoeuido-dong
Youngdeungpo-ku, Seoul

Tel: 789-7401 Fax: 789-7444



LOCAL

AGENTS

(continued)

Samsung Electronics Co.

Mr. Yong Moon Jung, Rep.Director
Ankuk Insurance Bldg.

87, 1-Ka, Ulchi-Ro

Chung-ku, Seoul

Tel: 728-8000 Fax: 728-8684

Se Jin Industries

Mr. Wan K. Park, President
Suite 402, Wonchang Bldg.

26-3, Yeoeuido-dong
Yeongdeungpo-ku, Seoul

Tel: 780-8768/9 Fax: 784-4453

Se Won Marketing & Research Co.
Mr. Chong, Chong Mo, President
Shinhan Bldg. 3rd Floor

#45-11, Yoido-dong
Youngdungpo-ku, Seoul

C.P.0. Box 4744

Tel: 783-1927/8, 780-9651/2
Fax: 785-6983

Sung Chang Corporation

Mr. Chang W. Kim, Rep. Director
Suite NR. 401 Kyung Duk Bldg.
#752-7 Bang Bae-dong,

Seo Cho-ku, Seoul

Tel: 536-3144/7 Fax: 534-3611

Systems Technology Mngmt. Corp.
Mr. Young Tae Kim, Rep. Director
Kukje Center Bldg.

191, 2-Ka, Hankang-ro
Yongsan-ku, Seoul

Tel: 797-6588  Fax: 797-3302

Trigem Computer Inc.

Mr. Jong Kil Kim, Rep. Director
Trigem Bldg.

4, Naengcheon-dong
Seodaemun-ku, Seoul

Tel: 313-0030 Fax: 312-0244
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