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Pacific Island Nations

MEHEROO JUSSAWALLA

The concept of a Pacific Telecommunity is rapidly becoming a reality with the

emergence of a vibrant region of enormous opportunity in business and equally

significant potential in the conduct of everyday life. Communication and trans-

portation technologies have globalized commerce and are integrating the coun-

tries and remote islands of the Pacific into a vital, synergetic region.

Pacific island nations (PINs) occupy less than 550,000 km- of land (about

the same as France) scattered over fifty times as much ocean. The combined
1991 population of the Polynesian, Melanesian, and Micronesian islands was
around 6.3 million (somewhat larger than Hong Kong), 62 percent of them in

Papua New Guinea, which means only some 2.4 million elsewhere (slightly

fewer than in Singapore). Many of the islands are north of the equator, al-

though all are commonly called South Pacific; tropical Pacific is more accurate.

They range in size from Papua New Guinea (PNG) which represents about 83

percent of the region's total land area, to Nauru and Nine, which are single

raised coral islands. They all have growing populations, limited arable land,

balanced budget problems, export earnings typically dependent on a single

commodity, and burgeoning foreign aid dependency. These development prob-

lems have exacerbated the growing restiveness among the young, whose rising

expectations are unlikely to be met.

The 1980s saw the rise of more assertive and nationalistic Pacific Island

polities. National government is a relatively new concept to these islands. In

1962 Western Samoa became the first to achieve independence; Vanuatu was
the last, in 1980. The forms of government vary, but they are largely modeled
after those of the former colonial ruler. The governments and residents of the

PINs are struggling to chart their own destiny. However, as they are well aware
that as at best minor players in a global economy the task is, indeed, daunting.

Pacific Island countries, through such regional and international bodies as

South Pacific Forum (SPF), South Pacific Telecommunications Development
Program (SPTDP), and International Telecommunications Union (ITU), and

through attendance at annual conferences such as the Pacific Telecommunica-
tions Council, have made it quite clear that telecommunications improvement
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is a high priority. It is equally clear that because of limited resources, financial

costs as well as opportunity costs present formidable obstacles requiring nego-

tiation throughout the decision making process.

This chapter first analyzes the relationship between development and tele-

communications, then takes up some of the common problems facing PINs,

particularly financing development. The second section examines the existing

structure and services of specific PINs, with special emphasis on the larger

ones, Fiji, PNG, Guam and the Federated States of Micronesia. Restructuring

the regulatory regimes of their PTTs is touched on in the third section.

The cost-effectiveness of satellites makes them a very important part of tele-

communications for nations widely dispersed across numerous islands. The fourth

section details the satellite options available and clarifies some of the supply-

push evident in the region as the result of vendors from industrially advanced

countries. The final section rounds up the discussion with a look at market

expansion in the Pacific based on innovative technology and the changes in

regulatory policy that such expansion entails.

9.1 Telecommunications and Development

The relationship between telecommunications and development has to be ex-

plored within the social, economic, geographic, and environmental context of

the country for which policies are being devised. Numerous correlation anal-

yses made in the 1970s suggest that telecommunications is a necessary part of

development infrastructure and as important a component of investment plan-

ning as roads, power supply, and irrigation dams. The relationship between per

capita GDP and teledensity was first demonstrated by Jipp (1963, pp. 199-

201) and has since been known as Jipp's Law. While this provides a general

insight into the relationship between economic well-being and telecommunica-

tions, correlation does not prove causality. However, most impact analyses

have been based on Jipp's Law.

There have been studies in the 1980s to establish an interaction between

telecommunications and other sectors that emphasized a specific production-

function attribute of telecommunications. Among these, Gille's model (1986)

provided a theoretical framework for examining the dynamics of telecommu-

nications supply and demand. Originating from the work of Machlup (1962)

and applied to the U.S. economy by Porat (1977), information sector analysis

attempts to identify the contribution of the primary and secondary information

sectors to gross national product (GNP). (The primary information sector com-
prises those industries producing or distributing information goods and ser-

vices. The secondary sector refers to such activity within industries and govern-

ment. Their contribution to GNP is, by definition of GNP, measured by their

value added.) The impact of the information sector on the growth of 10 Pacific

region countries has been examined by Jussawalla, Lamberton and Karunaratne

(1988, pp. 15-63).

Although there is a correlation between the number of phones per capita and
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GDP, the direction of causality (if any) is not clear. There are many other

factors—such as management expertise, government and business organization,

and adequacy of transport—that contribute to progress and prosperity. It is not

easy to quantify the direct or indirect benefits of any telecommunications sys-

tem. This is particularly true of externalities that are indirect and not related to

the cost of investment. Studies of value-added by information-related activities

to GDP in advanced countries indicate the contribution can be anywhere be-

tween 30 and 50 percent.

That there is a link between telecommunications and development is evident;

the question is what it is and how it works. The benefits for education, emer-

gency services, and social interaction that telecommunications confer are no
longer questioned. The intangible benefits lie in shrinking distances, reducing

the disparities between rural and urban areas, and enhancing the quality of life.

Dramatic advances in information technology are opening up new opportunities

for cultural and socioeconomic development unknown in the past.

Still, telecommunications is often considered a luxury compared to agricul-

ture, water supply, and roads. This attitude is a blind spot in the planning

process. The use of telecommunications in generating higher incomes and im-

proving standards of living give it the characteristics of a public good capable

of conferring direct and indirect benefits for society as a whole. For example,

in PNG the Maitland Commission estimated 5 percent of telephone calls from
rural and remote areas are for emergencies and medical reasons. In the South

Pacific, the Peacesat network has been used to summon medical teams to deal

with cholera outbreaks and to coordinate emergency assistance after typhoons.

Losses incurred through lack of communication in some less-developed coun-

tries (LDCs) have also been estimated as being 1 10 times higher than the cost

of providing adequate telephone service.

There is a clear-cut need for the development of economical thin-route (low

traffic density) systems that will meet the urban as well as rural and remote

communication needs of the islands. Developments such as demand assigned

multiple access (DAMA) technology, very small aperture terminals (VSATS),
and high-powered satellites designed for the Pacific may assist in making a

thin-route system that is more efficient and complete and less costly in the long

run. This is so because satellite communication per unit of message sent is cost

insensitive over distance, and it is less costly than terrestrial channels for thin-

route networks.

9.2 Generic Issues and Problems

Public telecom services in most PINs are provided by institutions that are part

of government administrations or semi-autonomous enterprises. They generally

have a monopoly for all domestic communication services and are responsible

for government and regulatory functions such as licensing of private networks

and radio spectrum management. Fiji has privatized.

The chief reason that these countries exercise tight control is the fact that



158 Network Formation

while the fixed investment is high, marginal costs decline with additional sub-

scribers, yielding increasing returns to scale. The multiproduct nature of the

monopoly enables it to derive economies of scope and scale. This, in turn,

means the rate of return to the economy as a whole is high, sometimes 15

percent or more. Unfortunately, the returns from these monopolies are used to

subsidize losses in the postal system or other government agencies; the profits

are not ploughed back into modernizing or refurbishing equipment, with con-

sequent deterioration in services.

Local, long distance, and international telephone services account for 80 per-

cent of the sector's investments and revenues. Telex and facsimile services are

being added even as telegraph and HF radio are being phased out. Data trans-

mission is catching on with the introduction of Intelsat SuperVista services.

Most of the islands invest less than 1 percent of their GDP on telecommunica-

tions. In 1986 investment by PTTs in telecommunications as a percentage of

GDP was Fiji, 1.12 percent; PNG, 0.95 percent; and Federated States of Mi-

cronesia (FSM), 1.4 percent. This is inadequate to meet demand, so new ap-

plicants having to wait several years to obtain a connection.

Facilities in the PINs are inadequate even for the low levels of economic

activity that currently characterize them. Internal networks between islands and

between coastal and inland areas are poor, and high-frequency (HF) radio sys-

tems that are still in use are constrained by infrequent contact schedules and

unfavorable atmospheric conditions. Teledensity is low. In general, services

are clustered in their urban areas. Table 9.1 gives an overview of the region.

Urban-rural dichotomy is quite apparent in the archipelagic island countries.

The bulk of the population is in rural areas where there is a chronic shortage

of telephones. The PINs, with a total regional density of little more than three

telephones per 100 persons, have an average urban-rural dichotomy of approx-

imately 5:1, 7:1 including PNG. PNG rural callers often must travel 7 km or

more to reach a telephone. The PTTs are anxious to keep up with digital tech-

nology and the emerging ISDN that business communities in the major urban

areas desire, but this is only a remote possibility. At the same time, the PTTs
are pressed by their respective governments to look for low-cost solutions to

meet the POTS needs of the bulk of their largely remote and scattered popula-

tion.

The institutional setup prefers urban over rural networks and gives preference

to those parts of the business sector that actively contribute to the economy,

such as trade, utilities, banking, and government administration. In the mid-

1980s nearly 85 percent of telephone calls and revenues were generated by

production and distribution systems in the economy.

Following the 1973 meeting of the SPF and the establishment of the South

Pacific Bureau for Economic Cooperation (SPEC), the interconnection of the

metropolitan centers of the island countries to the international telecommuni-

cations network had been of paramount importance in order to maintain trade

links with major basin partners.

In 1921 Fiji became the first PIN to be connected with the global submarine

cable network. With development of microwave radio, other islands in the Pa-
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Table 9.1.
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should instead be to provide basic universal service at low cost to remote areas

and to pass this burden on to corporate users through higher tariffs on urban

usage. In some of the PINs, even this causes income inequity since urban

incomes are too low to bear the cost of subsidy. While privatization may help

reduce the cash-cow role, it is unlikely to bring rural areas within the ambit of

the networks without government intervention and subsidy support. The major

need is to simplify the relationship between the PTT and the government and,

as in the case of PNG, contribute to government revenues. The tax base is too

fragile even for cross subsidies between classes of services. Taxing company

or high-income classes of users is precluded because of their political support

of the government.

A major hurdle to infrastructure development is the capital-intensive nature

of the technology and the foreign exchange allocations required. One option

may lie in sharing hardware costs such as the leasing of transponders on Palapa

by ASEAN countries or leasing Intelsat transponders for domestic use.

A further problem is that a large part—generally at least 60 percent—of

telecommunications infrastructure investment must be in scarce foreign cur-

rency. Export earnings are low and returns on telecommunications investment

are received in local currency. Several factors help mitigate this challenge.

Teleconmiunications generate wealth by contributing to economic activity. A
dynamic rate of innovation in the industry rapidly drives down both fixed and

operating unit costs. Equipment suppliers are aware that LDCs represent a po-

tentially large market, which motivates them to offer favorable credit terms.

Additionally, because markets in technologically advanced countries are char-

acterized by surplus supplies, LDC buyers are in a strong position to obtain

equipment at lower prices. Nevertheless, LDCs need concessionary financing.

For a commercially oriented operation, users are expected to pay their own
way and contribute to general overhead and profit. This is possible in metro-

politan centers and for international services, but not for satisfying the com-

munication needs of rural dwellers.

A high percentage of the population in the Pacific Islands do not have access

to basic telecom services, which should increase the relative value of new sys-

tems reaching them. Even so, the gap between the information rich and infor-

mation poor may continue to widen simply because the problem is larger and

runs deeper than economics. The gap is a function of the utilization of infor-

mation flows, which in turn is determined by variables like history and culture.

One financial consideration is the fact that cost allocation to different ser-

vices is a problem that defies solution, especially when a monopoly has to be

sustained.

Intraregional trade should not be based on comparative advantage because

the islands produce and export similar commodities. Their regional markets

need to be integrated with global ones, a development necessitating a reliable

communications system.

The major sources have been bilateral government aid, supplier credits, com-
mercial banks, and multinational financial institutions. All of these are limited

or come with strings attached. The Japanese government and hardware sup-
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pliers have shown interest in funding since the mid-1980s. Both the World
Bank and the Asian Development Bank have been reluctant to lend for such

technologies as satellite networks, earth stations, and broadcast transmitters. In

any case, the World Bank allocates only 2 percent of its loans to telecommu-

nications. Australia is a major contributor—it funds over half of PNG's invest-

ment budget. The 1987 coup in Fiji occasioned withdrawal of lending agencies

based on fears of political instability and expropriation.

In the World Bank scheme of things about 45 percent of project financing

has to be generated by the government or the borrowing entity and it expects

the tariff structure in the borrowing country to generate funds for networks

expansion. This is next to impossible in the low-income economies of the PINs,

where incomes are not high enough to provide revenues for both expansion and

cross subsidy even in urban centers.

Under the SPTDP plan, automatic exchange equipment is now being pur-

chased for local networks along with small digital telex exchanges. The UNDP/
ITU Manpower and Training Needs Program is providing each PIN with its

training requirements for ten years (through the mid-1990s). It is arguably cost

effective for PINs to invest in the latest digitized exchanges as this saves on

manpower and maintenance costs. Current equipment is generally outmoded
and obsolete, and was supplied at the expense of the former colonial govern-

ment, so scrapping it is not a "loss."

Financial constraints on telecommunications development have also been

mitigated by satellite technology. With appropriate organization, PINs can have

economical, financially affordable networks. The only missing factor seems to

be organization at the government and private sector levels capable of provid-

ing the financial and technical inputs needed to use the technology successfully.

Table 9.2 provides data in projects and programs planned in PINs during the

1990s.

9.3 Service and Structure in Specific PINs

This section looks at four PINs—Papua New Guinea, Fiji, Guam, and the Fed-

erated States of Micronesia—in some detail, and provides brief background on

a number of others. Most PINs have PTTs as monopoly national carriers. They
all use Intelsat through earth stations in each country for international commu-
nications as shown in Table 9.3.

9.3.1 Papua New Guinea

Located north of Australia and just below the equator, most of PNG is on the

island of New Guinea, which it shares with Indonesia. This main island is

divided from north to south by a high chain of mountains, giving its two halves

vasdy different cultures. PNG was granted independence from Australia in 1975.

With a population of 3.9 million (July 1991) and a total area of 462,000 km^
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Table 9.2. 1990 Estimates of Expenditures on Telecommunications Projects by

Pacific Island Nations to 2000*

Central
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Table 9.3. Intelsat Earth Stations in the Pacific Islands

CountP.
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HF radio telephone links through number of control centers that are manually

connected to the network.

International telecommunications are provided by approximately 125 sub-

marine circuits through a connection at Lae and seventy-four satellite circuits

through an Intelsat B standard earth station located at Gerehu (near Port Mo-
resby) that became operational in 1985 and was financed by an EEC loan under

the Lome II Convention. PNG also utilizes the Intelsat station for direct tele-

phone circuits to twelve domestic destinations.

Perhaps the most obvious change during the 1980s relates to the relationship

between the government and the PTC. In June 1982 the then Department of

Public Utilities was established as a commercial statutory authority whose func-

tions and objectives were specified in an Act. The immediate impact of this

was to free the corporation from the normally bureaucratic budgetary process.

Assets and liabilities were transferred to PTC. Private sector expertise at man-

agement and board levels was secured, and the government limited its board

representation to no more than two of eight members. In addition to its respon-

sibility of providing service, the corporation was also required to operate more
commercially.

While there were reservations about some of the elements of the relationship

with the government, the impact on PTC has been quite dramatic. The "public

sector" mentality has given way to more commercially oriented decision-making

processes. This is reflected in profits before interest and taxes, which increased

from 6.0 million kina in 1984 to a record 17.2 million in 1988. Increased

profitability was achieved with a minimum of tariff increases, and these were

below the inflation rate over the same period. Operating costs increased more
slowly than revenues, and PTC was able to secure greater utilization of its

assets. PTC's financial rate of return increased from 7.8 to 14.8 percent. PTC's

capacity to undertake investments, secure commercial loans and service its debts

likewise increased.

From nil receipts in 1983, the government received K32.5 million from cor-

porate taxes, dividends and repayment of government advances over the next

five years. Dialog between the government and PTC improved dramatically,

especially with the submission of and agreements on a five-year development

plan for PTC. A host of programs are contained in the plan, including village

pay phones, digitalization, trunk and junction upgrades, mobile radio, and data

communication.

The number of telephone subscribers grew from 25,179 in 1983 to 30,993

in 1988 while international subscribers increased proportionately from 10.9 to

12.6 percent. Nontraditional services were introduced—facsimile, satellite, mo-
bile, data, and postal money orders.

PNG utilizes the Intelsat system to provide direct telephone circuits to twelve

destinations via the Standard B earth station in Gerehu. Inmarsat facilities are

available for five remote site applications using land-based, ship-type earth sta-

tions. These have been successfully used to support major infrastructure proj-

ects in remote centers such as the Misima and Porgera Gold Mine and the

British Petroleum oil exploration.
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During the early 1990s PTC plans to expand the use of satellite facilities to

include rural applications through Pacstar. This project was developed in re-

sponse to expanded user demand for regional and domestic communications

services in the Pacific. A major advantage of the system is its use of highly

concentrated spot beams and of smaller, inexpensive, on-premises earth sta-

tions at cheaper overall transponder cost for a given bandwidth. The system

also uses C band that is largely unaffected by tropical rain and does not require

ground stations to track the satellite. The Pacstar project was expected to be

operational by 1991-1992, but remains only on paper.

9.3.2 Fiji

Fiji is the second largest of the PINS with 744,000 people (1991), not quite

one-third of the non-PNG regional total. Among the PINs, it has a relatively

diversified industrial base. It is able to supply textiles, paper, chemicals, and

metals to the domestic markets. Sugar accounts for almost half of its exports;

another 10 percent of export earnings come from seafood, and 9 percent from

copra and coconut oil. Tourism is another major determinant of Fiji's prosper-

ity. Indians who originally came to work sugar plantations slightly outnumber

ethnic Fijians. Just before the 1987 coups, Fiji's eighth development plan (1981-

1985) had provided a blueprint for coordinating national resource allocation

with the objective of diversifying the economic base.

The Department of Posts and Telecommunications (DPT), under the Ministry

of Works and Communications, handles domestic service. Fiji International

Telecommunications Ltd. (FINTEL)—51 percent owned by the government and

49 percent by Cable & Wireless—has provided international service since its

inception in 1976.

Fiji has the most advanced system in the region; automatic direct dialing

exchanges are available on the main island of Viti Levu, and the outer islands

are reached either by microwave trunk telephone or HF radio. Since indepen-

dence in 1970, the major objectives of DPT have been the expansion and up-

grading of telecom services to meet public demand and the improvement and

expansion of services to rural areas. Nonetheless, the telephone system is an-

tiquated and stretched to its limits. Moreover, it has only slowly increased

telephone connections, resulting in a large unfulfilled, registered demand.
This is partly due to the high level of rehabilitation work necessary after

typhoons—five in 1986 alone—and partly to the difficulty experienced in ob-

taining a suitable make of telephone to replace the model that was widely used

previously but is now no longer manufactured. New systems have to be able

to withstand sudden climatic changes and power failures.

Major developments envisioned during the 1990s are an annual investment

growth of approximately 5 percent, which means an increase of 26,000 lines

in exchange capacity, a 14,500 increase in subscribers to reduce the waiting

list for telephone service, a 150 increase in telex subscribers, and the acceler-

ation of development and improvement of services in rural areas. The increase

in exchange capacity includes opening new automatic exchanges in urban and
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semiurban areas and the upgrading of the existing trunk network with the pro-

vision of alternative routes to avoid disruption in times of natural disasters.

DPT estimates 73 percent of the capital budget requirements will be gener-

ated from internal revenues while the remaining 27 percent will come from

loan finance and development grants. However, this ambitious development

plan has been put on hold due to the adverse economic conditions resulting

from the military coups of May and September 1987. With a prolonged drought

that adversely affected sugar planting, a 30 percent devaluation of the Fiji dol-

lar, a decline in investor confidence, a substantial drop in tourism (Fiji's major

foreign exchange earner), nonrenewal of expatriate contracts for skilled and

managerial personnel, and the withdrawal of a majority of Fiji's overseas direct

aid as an official expression of donor disapproval of the coups, developments

will likely lag far behind projected growth rates and remain sluggish into the

1990s, although both tourism and sugar rebounded in 1989. (For more on this,

see Jussawalla and Ogden 1989.)

9.3.2.1 International Connections

From 1963 to 1964, for technical and strategic reasons, the Pacific section of

the Commonwealth round-the-world cable system, Compac, was required to

have a shore-based repeating station in Fiji, adding to the island's long-estabhshed

international links. Compac has given Fiji high-quality links to the rest of the

world.

An Intelsat Standard A earth station was built at Wailoku in 1976. In 1987,

this then-outmoded station was replaced by a smaller Standard A one in Vatu-

waga, with an expected life of fifteen years. Both stations have been built,

maintained, and operated by FINTEL.
FINTEL also operates the submarine coaxial cable terminal at Vatuwaga.

FINTEL's largest single investment, $7.59 million, has been in the Anzcan

trans-Pacific cable, which is owned by twenty-two organizations from fourteen

countries with an overall installed cost of more than $300 million. The cable

links Fiji to Australia, New Zealand, Hawaii, and Canada. Worldwide telecom-

munications are provided through direct circuits and utilization of several over-

seas switching centers. In addition to telephone, telex, and telegraph services,

FINTEL also provides leased circuits, data, and facsimile (bureaufax) services.

9.3.3 Guam

Historically, Guam's economy exhibits a boom or bust pattern dependent on

military spending levels and on Japanese government policies on trade, how
much money its citizens can take abroad, and frequency of flights; hence, it is

largely dependent on external revenue and political decisions outside its con-

trol.

The public sector employed approximately half the labor force from World
War II until 1989. In view of cutbacks in federal spending and a desire to

obtain Commonwealth status with the United States, which would eliminate

many federal jobs, employment opportunities need to be created in the private
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sector, which, at present, appears unable to absorb any major labor shift. How-
ever, the basic underpinning of U.S. military expenditures remains strong, and

Guam was in a growth phase in the late 1980s.

The Guam Telephone Authority (GTA) became an autonomous statutory agency

owned by the government of Guam in 1974. GTA inherited the telephone sys-

tem created by the U.S. Navy (which administered the island until 1950 when
Guam became an Unincorporated Territory of the United States). It was inef-

ficient, undercapitalized and in need of upgrading. Work commenced through

the use of a $27.5 million loan form the U.S. Rural Electrification Administra-

tion (REA). The result was an 8 percent increase in the number of primary

lines in use and a subscriber base of 28,973 (1987).

Due in part to poor planning and underanticipated growth in the Aganan and

Tamuning areas, the exchange capacity of these government and business dis-

tricts was quickly overloaded, resulting in a thirty-minute wait for a clear line

into or out of these areas at times during peak business hours. In 1985 total

revenues increased by 6.5 percent, but total installations decreased by 0.4 per-

cent, with the reductions coming primarily from business and government lines.

The situation has not improved much since 1985, although GTA received an

additional $24 million REA loan to fund projects to increase network capacity

and versatility. Some of the planned developments in the 1990s include digital

central offices in Agana, Tumon and Talofofo. Automatic number identification

digital systems in all central switching offices and extensive line extensions into

semiurban and urban subdivisions are also being planned. In anticipation of

increased demand for high-quality transmission, a fiberoptic cable loop is planned

to connect central switching offices.

Guam, due to its strategic position, has excellent worldwide telecom service

through undersea cables (TPC-2&3, and the 40,000-circuit TPC-4 fiberoptic

cable that became operational in 1989) and satellite. Overseas connections are

provided by RCA Global Communications (purchased by MCI in 1987), which

owns and operates the Pulantat earth station facilities, and by Island Telecom-

munications and Engineering Corp (IT&E), a discount resell service. RCA in-

stalled a $3 million international digital telephones switching system in 1985

to increase call capacity some 350 percent. When connected to the local digital

system being installed by GTA, subscribers and RCA customers will be able

to direct dial without entering authorization codes.

A proposal by McCaw Space Technologies to construct, launch, and operate

the Celstar International Satellite System will help keep Guam a hub of inter-

national communications, as discussed later.

9.3.4 Federated States of Micronesia (FSM)

A report by the U.S. National Telecommunications and Information Adminis-

tration (NTIA 1986) focused on the cooperative provision of telecom services

to the islands of Micronesia by a nonprofit organization called Sky Channel

(Pacific) that was based in Guam. In August 1986, Sky Channel was awarded
a $2 million grant from the Public Telecommunications Facilities Program of
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the U.S. Department of Commerce and the NTIA to conduct a feasibihty study

for the improvement of broadcast services throughout Micronesia.

The approach taken by Sky Channel has been to provide broadcasting capac-

ity as well as specialized point-to-multipoint interactive services for Microne-

sia. The needs determination conducted in the 1980s placed heavy emphasis on

instructional uses and provision of health, social services and public safety

networks via radio or television.

When it was part of the Trust Territory of the Pacific Islands (TTPI), the

telecommunications system in FSM consisted of little more than a group of HF
radio links between Saipan (the administrative center) and the outlying districts,

supplemented by very small telephone exchanges in the administrative centers

and unreliable radio links to the outer island. Dial telephones were introduced

around 1970 and international and interstate calls were nearly impossible to

make because of overcrowded lines and extremely poor transmission quality.

FSM has about 108,000 people (1991) and 100 islands totaling 702 km^.

The FSM Telecommunications Corporation (FSMTC) was established in 1981

as a public, statutory corporation and became fully operational in 1983 with

consolidation of the telephone and telegraph subsystems in each state under its

operating organization. FSMTC operates as the sole provider of telecom ser-

vices within the FSM with the exception of the state-operated radio broadcast-

ing stations. Telephone subscribers total only 1,350 (1986) and are restricted

to the main administrative centers of each state.

The exchanges are in varying stages of degradation and in need of modern-

ization, particularly in Pohnpei and Truk, where most of the population resides.

Moreover, these exchanges are saturated, making it impossible to serve more

subscribers even though there is a demand for additional lines. The exchanges

are for the most part mechanical relay switches that are no longer manufac-

tured. Parts required to maintain them are typically cannibalized from other

units. In some cases, as in Kosrae, newer, electronic exchanges are in use.

However, these units were designed primarily as hotel switchboards and are

therefore not equipped with the operational functions essential for proper man-

agement, control, and service.

Services to almost all the inhabited outer islands are provided primarily by

means of HF single side-band (SSB) radios. This system is divided into three

state subsystems with control centers located at the Pohnpei, Truk, and Yap
stations.

In 1982 an agreement was entered with Comsat for provision of Standard B
satellite earth stations in Yao, Truk, Pohnpei, and Kosrae. The stations became

operational in 1983 and linked the FSM to the Intelsat system, providing inter-

national connections through stations in Pohnpei and Truk. This has resulted in

very high-quality interstate and international telephone service, although inter-

national STD is still not available.

Because the terrestrial systems connected to the satellite stations are of poor

quality, FSMTC has developed and begun to implement a comprehensive sys-

tem expansion aimed primarily at providing state-of-the-art service nationwide
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by the early 1990s. Major funding is being provided by an REA loan of about

$41 million at 5 percent interest for thirty-two years.

The program is expected to expand the subscriber network to accommodate
around 7,000 users served by thirty-one digital exchanges, including replace-

ment of the four existing exchanges. Complete replacement of the existing ter-

restrial system is planned, including the installation of approximately 1,300 km
of cable, 650 km of microwave carrier links, twenty-one satellite earth stations

in the outer islands, and a large amount of digital radio transmission and sub-

scriber premises equipment.

9.3.5 The Smaller PINs

In the Solomon Islands, Cable & Wireless provides international carrier service

through 51 percent-owned SOLTEL. The government owns the other 49 per-

cent. SOLTEL has been operating since 1978. Domestic service is provided by

the PTT both through automatic telephone exchanges and HF radio telephone

links to all the islands. There are domestic and international (via Sydney) HF
radio telephone links.

Since 1984 Tonga has provided domestic services through the Tongan Tele-

communications Commission, which is responsible for all domestic services

and is part of the Telegraph and Telephone Department. International services

are provided by Cable & Wireless under a ten-year franchise to operate the

Intelsat earth station. The franchise expired in 1992. The government obtained

satellite orbital slot approval from IFRB and in 1991 Tongasat was in business.

Vanuatu (the New Hebrides) Postal Department planned to develop a tele-

phone trunk network in 1970 at a time when only two manually switched HF
channels were available between Port Vila and Luganville. Its telecommunica-

tions requirements were met by a conglomeration of private, public and gov-

ernment low grade radio networks, mostly HF, developed to meet the needs of

commerce, shipping and aviation and public requirements. The government

hired W. D. Scott and Co. to provide a study of demand for the islands, and

their report was submitted at the end of 1978. The spine link between Vila and

Luganville has been upgraded and served by automatic telephone exchanges

while HF radio transceivers are used for inland communications. Overseas ra-

dio telephone service is provided with links to Australia, Fiji, New Caledonia

and. Hong Kong. VANITEL (Vanuatu International Communications Ltd.),

established in 1979, is jointly owned by Cable & Wireless and Cables et Radio

(France).

In Western Samoa, both domestic and international services are provided by
the General Post Office (GPO). Automatic telephone services are supplied in

Apia, the capital. HF radio is used to link New Zealand and American Samoa.
The Afiamalu earth station is currently overloaded and is scheduled to be ex-

panded.

There are significant disparities in domestic services available in the various

current and former U.S. -administered islands. Capacity is adequate in Ameri-
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can Samoa. In the former Trust Territory, except for the Northern Marianas,

service is poor and falls short of current demand. This is especially so in the

Marshall Islands, although it has included provisions for upgrading telecom-

munications in its long-term plans (OTA 1987). Telephone penetration per cap-

ita is low, and there exists a wide disparity between the services available in

urban areas and those available in rural areas. Equipment is outdated and poorly

maintained. In April 1985 a team from the U.S. government and telecommu-

nications industry visited three of the four former trust territories—the FSM,
the Republic of the Marshall Islands and the Republic of Palau—to evaluate

existing facilities and to assess the requirements for telecommunications devel-

opment of these islands (NTIA 1985).

9.4 Institutional Restructuring

The problems faced by these PTTs stem from lack of financial and administra-

tive autonomy, while government ownership prevents tariffs from reflecting

costs. On average, an additional telephone line requires a $2,000 investment,

over half going to imported equipment. PTTs are denied permission to raise

funds in capital markets despite the profitability of their enterprise. Government

ownership often results in poor management, high operating costs and poor

maintenance of equipment. On the whole, the gap between supply and demand
for basic services continues to widen.

The South Pacific Commission (SPC) is well aware that shifts in the institu-

tional setup are called for. A distancing of the PTT from the government and

the introduction of private enterprise and mixed or joint ventures with the state

will provide greater flexibility and efficiency. The real need has arisen because

these islands are opening up to data communications with services like Intelsat

Vista and SuperVista, Intelnet, and VSAT technology. Consequently, admin-

istrative procedures designed for government are not useful for managing tech-

nology intensive, dynamic services. If PTTs are still required to operate like

petty fiefdoms, benefits of value-added networks and fiber optics to link rural

areas will not be available to them.

In its long-range development plan the SPTDP wishes to avail itself of digi-

tization and sophisticated systems. It has a sizable investment program that

calls for greater autonomy and commercial practices for the organizations sup-

plying these services. Such autonomy will enable them to operate more inde-

pendently within a broad framework of government policy and regulatory

guidelines. The main argument favoring autonomy is that the commercially

operated supplier of basic and enhanced services will be able to reinvest in

telecommunications rather than subsidizing other government agencies. Fiji set

a lead in this direction by permitting 49 percent of FINTEL's shares to be

owned by Cable & Wireless.

Such an institutional restructuring allows the monopoly supplier to concen-

trate on the larger task of improving and installing a countrywide infrastructure

of basic services and mobilizing additional resources for expansion. Such a
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policy will generate higher incomes and employment and also help attract in-

vestment to remote areas and stem the tide of migrants to the urban centers.

In the PINs. there is an acute shortage of thin-route telephony. This reflects

the fact a subsidy has to be worked into the tariff to provide service in remote

regions. Charges should take into consideration the fact telephone tariffs must

offer a viable alternative to HF radio, which has so far been used, even if not

very satisfactorily.

9.5 The Role of Satellites

Satellite communications in the Pacific Region started with Intelsat's launch of

Lani Bird in 1966. In 1989, there were twenty-five commercial satellites, ex-

cluding military systems, and more than eighty transponders serving the Pacific

Basin.

Most operate in the C band frequency, but it is likely that newer generations

will use the higher-frequency KU and KA bands. In general, the higher the

frequency, the greater the capacity to carry information. The location of the

satellite in geosynchronous orbit and its on-board power dictates the specifica-

tions of receiving equipment. Signal loss is greater for satellites using higher-

frequency bands, while greater on-board power enables use of smaller, cheaper

earth stations for transmitting, and receiving signals.

Pacific nations operate sixteen domestic satellites in addition to maritime

satellites in the Inmarsat system. The Pacific Basin has become an ideal show-

case for satellite communications. Flexible interconnections in satellite systems

render the technology more cost effective than terrestrial systems, while pro-

viding the capability to reach geographically difficult terrain and remote islands

at the same time. Intelsat uses circuit multiplication equipment so that low

income countries can lease circuits at low cost.

Satellite communication is cost-insensitive to distance; earth stations can be

located in remote regions because they are not dependent on extensive avail-

ability of power and transportation facilities and maintenance costs are lower

than for terrestrial systems.

Within a satellite network, savings accrue when circuit capacity is shared

among earth stations on a demand assigned multiple access (DAMA) basis.

This means that when a transponder is leased, many earth stations can share

the operation on a demand basis instead of having to pay dedicated or long-

term charges. Such a system is useful for linking remote thin-route areas where

traffic is low. Compared with terrestrially carried long-haul systems, satellites

can accommodate communication nodes or usage points anywhere within a

region to meet changing traffic patterns.

9.5.7 Intelsat

Intelsat has fifteen satellites in its global system, providing two-thirds of total

overseas telecom services and linking 170 countries and territories throughout
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the world. Internal long distance in twenty-seven countries use leased or pur-

chased capacity from Intelsat. Each year the system handles about 1 billion

calls.

There are certain characteristics of the Intelsat network that make it attractive

to PINs. It provides global interconnectivity by providing 1,700 earth station-

to-earth station pathways, even though over half of these collectively generate

only 10 percent of Intelsat's revenues. In other words, low-income users benefit

to a greater extent from this interconnectivity.

Thin-route services have gained international attention during the last decade

as being particularly necessary for the island nations of the Pacific. Intelsat

currently permits the use of small earth stations that are very different from its

Standard A and Standard B stations, which call for investments the PINs cannot

afford. Stations range in diameter from 75 cm to 4.5 m and cost from $2,500

to $250,000. To assist development of infrastructure in the Pacific Basin, In-

telsat has devised several services for small antennas that are not as financially

burdensome for these island nations.

The single channel per carrier system (SCPC) first evolved in the interna-

tional system of Intelsat and was then applied by Intelsat to provide low-cost

communications for domestic use. It has been widely used by the Palapa sys-

tem for difficult-to-reach areas that face problems of climatic severity. Intelsat's

domestic leases provided 5,000 SCPC systems in 1986, most of them for thin-

route communications.

It can be claimed that Intelsat is the most effective conservator of the Clarke

(geosynchronous) Orbit, thereby helping LDCs in two ways. First, they may
find it redundant to stake a slot in space and to compete for a suitable one when
they may not be able to afford its use in the near future. Second, they can get

the same benefits of satellite communications for domestic and international

uses at a much lower investment than if they had to commission a satellite for

using their allotment of the orbital arc, as Brazil, India, Indonesia, and Mexico
have done. The economies of scale and scope available to Intelsat enables the

system to offer services at declining unit charge.

The most useful service provided by Intelsat is Project SHARE (Satellites

for Health and Rural Education). It was started in 1984 as a sixteen-month

experiment during which Intelsat donated free use for health care and educa-

tion. It can be of great value to the social and economic development of small,

growing economies that want to integrate their rural and urban areas and reduce

the constant flow of migrants to metropolitan centers. It is used by the Univer-

sity of the South Pacific, founded in 1968 in Suva (Fiji), for audio links to

campuses on other islands.

9.5.2 ATS-1 and Follow-Ons

There are many competing vendors of satellite systems to the Pacific Islands.

The locals were already conversant with satellite technology and tele-education

from more than two decades ATS-1 use. The ATS-1 Satellite linked Peacesat
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at the University of Hawaii with several of the PINs until August 1985, when
the experimental satellite, loaned by NASA, went out of orbit.

Since 1985 SPEC has been examining several alternatives for a replacement.

One alternative has been to shift NASA's Geosynchronous Orbiting Environ-

mental Satellite (GOES) 2 and 3 to 162° East. This option is beset with various

bureaucratic procedural hurdles, as GOES is administered by National Oceanic

and Atmospheric Agency (NOAA) and the antennas would have to be realigned

to service South Pacific Islands.

Another replacement option is use of the tracking data relay satellite system

(TDRSS). The satellite's current use by NASA is for collecting weather and

scientific data relayed to earth stations mostly located in the United States. The
advantage of TDRSS is that it is equipped with moving antennas and three

satellites that provide links with twenty-four other satellites. Each TDRSS sat-

ellite carries seven communications antennas, four of which can be steered by

ground control. In the event of torrential rainfall, these can be moved from

island to island to reduce the loss of signals. A 1986 study done by Westing-

house found that the satellites available for use in the Pacific—GOES 2 and
3—are not capable of performing meteorological functions and could be used

for data exchange only.

A third possibility is the Pacific Marisat satellite. The islands would be treated

as ships anchored in harbor if Marisat service were used and good quality

communications would be available at reasonable cost for the ground segment.

The disadvantage is that Marisat may not be a good channel for video trans-

mission for television purposes.

9.5.3 Other Ventures

Japan is emerging as a leader in space technology in the Pacific. In 1977 the

Japanese experimented with direct broadcast satellites (DBS) by launching the

Sakura system. In 1983, CS-2A and CS-2B were launched carrying signals in

the C Band. In 1985 the Japanese Satellite Company placed an order with

Hughes Communications for construction of a private system called the Jcsat

consisting of KU-band satellites for voice, television, and data using small

antennas. Japan had captured half of the $1.5 billion market (cumulative) for

ground terminals by 1985. It has also designed a launch vehicle called the

H-1, a rocket using an indigenous guidance system with a liquid fuel engine.

Its fully indigenous rocket, the H-11, is under development.

Since 1982 Japan has been contemplating a regional satellite for the Pacific

Islands. The Research Institute for Telecommunications and Economics (RITE),

together with Mitsubishi Electric, has conducted studies. Their focus has been

on rural and remote thin-route needs for voice, video, and high-speed data.

Coverage should not include the ASEAN countries as they are already linked

to Palapa.

Aussat is a major player in the developing part of the Pacific. This Australian

system has satellites at 156 to 160° East and is made up of three identical KU
band satellites accessible by a wide range of earth stations. The South Pacific
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Islands may be able to lease transponders for their intra- and interisland require-

ments, and may choose do so depending on how cost effective AUSSAT is, as

well as the quality of the service offered. Whether existing earth stations can

be used with Aussat or whether a new network is needed depends on the avail-

ability of services from competing vendors and the types of technology offered.

OTC of Australia has a hub in Sydney that Pacific Island's VSATs can use for

links with Intelsat.

Another emerging player on the Pacific scene is McCaw Space Technolo-

gies, based in the United States, where its parent is the major cellular phone

player. It has plans to introduce a separate system consisting of two RCA sat-

ellites in the KU band: Celstar I, positioned over the Pacific Ocean at 170°

East, and Celstar II, over the Indian Ocean at 70° East. The system intends to

provide international voice, video, and data satellite services on a selective,

noncommon carrier basis (not connected to the public switched network) for

business users on either a sold or long-term lease basis. On-board matrix switching

circuits will be able to switch any uplink channel in any beam to a downlink

channel in any beam. A Guam facility will be used to control telemetry on both

satellites as well as to double-hop traffic from one Celstar satellite to the other.

Pacstar is the satellite system that PNG is contractually locked into. ITU,

under its present rules, requires that applications for orbital slots be made only

by sovereign states. As a commercial organization TRT (now Pacific Telecom)

arranged to route the Pacstar application through the PNG government. Pacstar

is designed to offer domestic and regional communication using two satellites.

One of these will cover Fiji, the Solomons, Japan, Southeast Asia, and PNG.
The other will extend to Hawaii, California, and French Polynesia. PNG will

receive capacity on one satellite free of charge, but it will not own the system.

Pacstar was planned for launch in 1991-1992. However, it has not materialized

and PNG leased a transponder on Palapa in January 1991 for its domestic ser-

vices. If it becomes operational, Taiwan is interested in using Pacstar. Pacstar'

s

failure is one example of how vendors can mislead developing countries.

9.6 Conclusion

The PINs face the dilemma of whether industrialization should precede tele-

communications networks. Investment in telecommunications has to marry eco-

nomic return to social returns, which is difficult to achieve under current con-

ditions of foreign exchange scarcity. It is not acceptable for a single foreign

supplier to take over the markets on a regional basis because of political and

cultural conditions. Even so, for historical reasons. Cable & Wireless is the

largest single supplier of services. There is no production of telecom equipment

in the PINs; it is mostly purchased from funds received from overseas direct

aid. The area's major suppliers and investors are from Australia and New Zea-

land. Mining is present in PNG, but it has not improved the living standards

of people in the peripheral regions.

PTTs are finding the benefits of natural monopoly eroding as a consequence
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of new products and services, rising R&D costs, and shorter cycles of innova-

tion. Fiji's domestic telephone monopoly and the PNG PTC are changing the

rules, permitting greater play of market forces. Bureaucracies justifying them-

selves on grounds of customer protection, and reflecting and effecting static

organizations and rigid structures, must address change. Still, despite the

movement toward deregulation elsewhere, PIN PTTs are still powerful, and

companies seeking to increase their share of Pacific markets will have to deal

with them.

The only technology that allows room for private ownership is VSAT, if

they are available at low cost and can be owned and operated by rural com-
munities. Because they are digitized, maintenance and operation costs of these

receive-only earth stations are much lower than Intelsat's A, B, and D stations.

They could initially be used for data transmission and for information on health,

agriculture, fishing, disaster warning, and relief to the rural areas. Voice and

video channels can be introduced at a later stage.

Cable & Wireless' influence in the Pacific is being challenged by France

Telecom. British Telecom, Pacific Telesis, and AT&T are all vying for

developing-country markets. This gives decision makers in those countries wider

choices of products and prices, and it spurs suppliers to offer credit. If this

trend continues, governments will face increased pressures for open access, and

PTTs will find their domestic markets attractive to foreign equipment and ser-

vice providers. Consequently, PTTs may become more protective of their home
markets and tighten regulatory pressures. This resistance will result in negative

externalities for domestic business users and individuals. The internal dynamics

of all this point to a reduction in the monolithic powers of PTTs.

The major crunch comes from financing. Bilateral government aid, supplier

credits, commercial banks, multinational financial institutions and, in some cases,

countertrade are relied on. It is difficult for the countries reviewed in this chap-

ter to obtain concessional funding and loans for telecommunications on prefer-

ential terms. Intelsat's Vista and SuperVista, Intelnet, and Project Share are

options being used. U.S. overseas development funds and Australian aid have

provided relief, along with REA grants in Micronesia for network develop-

ment.

The problem of financing is aggravated by rigid control over supplies of

services by the public sector. For the Pacific Islands, the problem is being

solved by pooling resources into the SPTDP. Training requirements are being

met by ITU and the United Nations Development Program (UNDP). The fact

remains that all purchases of equipment have to be made in foreign currency,

whereas the rate of return on investment accrues in local currency. This makes
it difficult for LDCs to meet loan requirements and simultaneously set aside

funds for expansion.

The one advantage is that suppliers competing for larger shares of the global

market are offering favorable credit terms to the island nations. Pacific Satellite

offered a free transponder to PNG on Pacstar, Australia is offering reduced

tariffs on Aussat III, New Zealand offered a free television channel to the Cook
Islands, and Japan has offered free use of its weather satellite, Hemawari, to
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Fiji for hooking up the University of the South Pacific to sites off its main

campus.

The future promises a number of innovative options and heralds a degree of

competition in services hitherto unknown. The opportunities are exciting and

the risks are considerable. Because the geography of the region is island-based,

there is a wide divergence in economic development and natural resources, and

there will be risks involved.
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