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0. EXECUTIVE SUMMARY

0.1 The First Year's Report

In ]980 the Public Service Satel]1te Ccnsort1um (PSSC) undertook
an 1nvest1gat1on of the commun1cat1ons requ1rements of the island nat1ons
of the Pacific under contract to the Nat1ona1 Aeronaut1cs and Space
Administration (NASA) and the Nat1ona1 Te]ecommun1cat1ons and Information
Administration‘(NTIA)rof the U.S. Department of Commerce. The second _
and final year of the study, funded solely by NASA, is described in this
report.

The first year's investigation examined user needs in terms of the
development of commercial enterprise, social services and political
cohesion, It proposed and described a range of alternative technological
solutions to communications requirements and reinforced the need for -
cooperation among the island nations to meet each country's specific,
unique requirements. The study pointed out that national governments
must bé assured of econohic, éocié] and political benefit from any
cooperative regional effort. This approach was reconfirmed by senior
government represéntatives from nine Pacific island nations at a users’
meeting co-ccnvened by the South Pacific Bureau for Econom1c Cooperat1on

(SPEC) and PSSC in Suva, F131, in June of 1981. The messaqe was c]ear that

'des1gners of any reg1ona1 svstem muct recogn1ze the 1mnortance of augmenting

and 1mprGV1ng ex1st1ng systems in the orocess of deve10p1nq a connrehens1ve,

_reg1ona1 commJn1cat1ons solut1on

Given these constra1nts, the first year's 1nvest1gat1on cons1dered a
number of d1fferent forms of terresth141 and satellite connect:ons between
islands, but concluded that, in general, the istands are too scattered

For submarine cables, too far apart for Cost-etfective p01nt to point
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f_} microwave Tinks and lack the financial resources for large numbers of

million-dotlar-plus earth stations. The study concluded that a satellite

option would provide the most suitabie solution for the region, albeit !
;jﬁ with certain caveats. The Space segment must provide an appropriately

|
configured coverage pattern and sufficient power to ensure the use of ' {

i'f small, affordable, maintenance-simple earth stations, Agreement must

be reached by the region's political leadership on a representative

organ which would address issues of finance, mahagement, implementation

B T S

and operation. These conciusions were drawn after discusSfons by ‘tha
PSSC project team during seven months of field visits in 1981 with
hundreds of individuals representing major user interests in 13 Pacific
countries--government officials, traditional leaders, villagers and
students--all of whom agreed that improved rural telecommunications
throughout the Pacific would be of substantial benefit to integrated

national development.

0.2 Present Study (1981-1982)

In this second year (1981-82) of the NASA-funded investigation, PSSC

has_refined recommendations from the year one study. Recognizing that

J development--whether of telecommunications or other sectors of & natipnal
infrastructure--does not take place in a-vacﬂum, PSsC has undertaken an
examination of the economic structure with emphasis on forecasts of ecoriomic
grovth, stressing particularly the reTat1onsh1n between the growth of re=
gional trade and te]ecommun1cat1ons potential for the reg1on as a whoTe
Moreover, the present study 1dentifﬁes the optimai'sate111te configuration;”
provides more precise estimates of actual costs and estfmates‘ﬁhé financial

return on investment for a Pacific island satellite network. Essentially,

r  the present stucy recommends a suitable sate]lite while fndicating the

financial implications of such a system,
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7yf-§ 0.3 Definition of the Pacific Basin

For the purposes of th1s study, the Pac1f1c 1s1ands 1nc1ude the
coral atolls and high, voicanic 1sTands between the Aswan mainland
3 § and North and South America, exc]udTng Austra11a and New ZeaTand eXCept
where their p011c1es might affect Pac1f1c 1sTand popu]at1ons

Included are the island groups whose indigenous populations ave

Polynesian, Micronesian and Melanesian, TheiPhi]ippines, Indonesia,

Hawaii, the Ga?apagos (Ecuador) and Easter is]and (Chiie) are excluded.

Lord Howe and Norfolk Island téTecommunibations needs are viewed as met

by Australia. A
The definition of the Pacific islands used here 1nc1udes Aﬁericen

Samoa, the Cooks, Fiji, French Polynesia, Guam, Kiribati, Nauru, New

Caledonia, Niue, Papua’ New Guinea, the Solomon Islands, the Tokelau,

v
e

Tonga, Tuvalu, Vanuatu, Wallis and Futuna IsTands and western Samoa.

K

The Trust Territory of the Pacific IsTands, once the compact term1nat1ng

I

the Trusteeship has been signed, approved by Congress and reconf1rned

by plebescite, will result in Four separate entities: the Republic of

Belau, the Commonwealth of the Northern Marianas, the Repub11c of the

: j Marshall Islands and the Federated States of M1crones1a wh1ch 1nc1udes

separately,

].l 0.4 Political Background to Te1ecommun1cat1ons Deve1opment | -
. Since the found1ng meet1ng of the South Pac1f1c Forum—-the annua] '
f*ﬁ , meet1ng of pr1me m1n1sters of the PaC1f1C 1s1and nat1ons Austral1a and

' New Zea1and--the pr1me&m1n15ters have d1scussed the 1nadequacy of te]e—

communications in the Pacific {sTands. From the outset, the p011t1ca1

1mportance of te]ecommun1cat1ons deveJopment was estab11shed

g}ﬂ the States of Yap, Truk, Ponape and Kosrae These new entlties are treated
|
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-In 1972, the governments requested and received financial and technical
assistance from the United Nations Intennationa1 Telecommunications Union
(UN/TTU) and estab11shed the South Pacific Bureau for Economic. Cooperation - ﬁ
(SPEC) to ass1st the governments of the reg1on with te1ecommun1cat1ons
development, S1nce 1973 annual regional meetings have been convened by

SPEC for governments to rev1ew progress and plan further development

of te]ecommun1cat1ons in the reg1on

Twelve 1s1and nat1ons are current1y Tinked 1nternat10na11y through
INTELSAT and four earth stat1ons are p1anned for the Federated States
ef Micronesia. Two for the Republic of the Marshall Is]ands and one 1n :
the Repub11c of Be]au will be operat1ona1 by the end of 1982, -“3§

In the face of these dramat1c ach1evements, def1c1enc1es 1n the national

or domest1c networks, part1cu1ar1y in rura] telecommun1cat1ons ~are all

the more g]ar1ng._ N o _ )
Thus, at the 1980 South Pac1f1c Forum, the prime m1n1sters rea11z1ng
that co?]ect1ve1y the countr1es cou?d benef1t from deve]opments 1n both.

o sate111te and earth stat1on technoToqy, d1rected SPEC to adv1se potential

sate111te space segment prov1ders (1nc1ud1ng Australia, the U.S. Japan

anﬁ the European Econom1c,Commun1ty) that the_Pac1f1e,1s1and nat1ons wouTld

be 1nterested in shar1ng sate111te space segment

?  As a resu]t NASA and the International Te1ecommun1cat1on Lnion (;TU)

- decided to investigate rural telecommunications in the region and reques{ed

) that PSSC provide a descrapt1on of those commun1ca+1ons systems a]ready in
p]ace and a prOJect10n of what wou?d be des1rab1e.‘

PSSC s first year's study (see Pacific Basin Communications Study

b Fina?fReport,.Two'Vo1emes,‘PSSC, Dctober,'1981),_stnesSing fhe'inveStigation

of user requirements, was followed by’the,present; NASA-funded effort.
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A SPEC-sponsored investfgatjon_of'rural"té]edbmmUnicatidns kequire~

ments in the Pacific, funded by Australia and Mew Zea]and, was also under-

- taken. .-Also, the Japanese’ gOVernment Tater announced intentions’ to -‘mount
- yet another communications study. It is ‘anticipated that the technically

- specific, design oriented SPEC Tnvestigation will serve to complement

the broader PSSC planning study Together, the SPEC and PSSC efforts
shou1d provide 1nformat1on necessary for imminent pianning decisions by

Pacific isTand telecommunications authorities.

0.5 Consultants

Walter Morgan, President of the Communications Center of Clarksburg,

Clarksburg, Maryland, joined the Pacific Basin Communications Study project

team at the outset of year one. In concert with PSSC technical staff, he
designed and coordinated the research of both years! engineering investiga-

tion and advised the representatives at the Users' Meeting co-convened by

'SPEC and the PSSC 1in Suva, Fiji, in June of 198].

Dr. Donald Lamberton, Professor of Economics, University of
Queensland, Australia, was a major cbntributbr to the research design

Dr. Lamberton, who has prov1ded ongo1ng counse] as the project deve]-

.. oped; nominated” (and PSSC contracted with) Dr. Neil D. Karunaratne, :

- Professor of: Econom1cs, Un1ver51ty of the: South: Pacific, Suva F1J1, |

-and D, Marce11us Snow, Assoc1ate Professor, Un1vers1ty of Hawaii, -

1 Honolu?u HaWa11, to contr1bute to the econom1c ana1ys|s of the study.

Bert Cow1an a New York based 1nternat1ona1 commun1cat1ons consuluant

: has contr1buted w1de1y to. the deve1opment of this- study, pare1c1pat1ng in:

d1SCUSs1ons with proaect staff and; ‘on behalf of the proJect with officials

in Fiji, Hawa11, New Yorks Geneva and‘Vienna:~ Mr, Cowlan also revieied the

_ f1na1 draft of the report
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0.6  Satellite Options for the Pacific Islands

- The -engineering analysis conducted in this study focuses on satellite

...options (Section 2) .in connection with a parametric study of the number,

distnihution, size and. cost of earth stations (Sect1on 3) for the Pacific

'islands. The research ‘concludes that in-orbit domestic sate111tes of the

United States, Canada and Indonesia are unab]e to provide appropr1ate
coverage, | | |

Section 2 reviews the potential of increased -and. expanded INTELSAT
service in the Pacific and the possibility of using the INMARSAT (mobile
maritime) system, While INTELSAT presently provides serv1ce to and. from
most Pacific cap1ta15 the Pacific island nations are not covered by the

INTELSAT hem1 Or zone beam and must be served by the Tow-powered global

-beam that requires powerful, expensive earth stat1ons The research reveals

~that power 1eve1s with. an INTELSAT global beam are beTow one-twentieth of

what m1ght be prov1ded by an optimally designed or modified satellite,

INMARSAT s intended primarily for, communication between ships and from

ship to shore Because international. regulations prohibit the use of fixed
earth stations with INMARSAT, some policy planners hope to recast the def-

1n1tjqn of islands as "permanently anchored ships.®” A1though INMARSAT's

.capac1ty is: Timited, and ‘it operates in a frequency range su1tab1e for only

a short term solution (making investment in it substantially less attrac-

_ t1ve), it must be considered as. an opt1on Forthcom1ng dec1s1ons con-

versely, make INTELSAT a more-attractive option. Thus;  INTELSAT -and INHARSAT

—..provide the basis of the economTc analysis descr1bed in. Sect10ns 4 and 5,

Two sate111tes under construct1on which could conceivably provide

serv1ce for the Pac1f1c area are the Australian domest1c satellite and

.the westernumost satellite of NASA 5 Track1ng and Data Relay Satellita
' qystem (TDRSS) The f1rst Austra11an sate]11te AUSSAT I, w1]1.prqvjdea
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coverage to Papua New Guinea but not to the rest of the Pacific islands.
AUSSAT's use of 14 GHz could pose a serious problem with service inter-
ruption during the torrential rainfall that is frequent in that part of
the world. (The traffic volume, however, might not require virtually
interruption-free service.) The official Australian position remains
that the needs of the Pacific will be taken into account in the planning
of the second generation of the domestic satellite which is projected
for a decade from now.

The emergence of the TDRSS option is coveréd in Sections 2.1.6 aﬁd 2.3
oF this report. The political problems that abound are currentiy under
discussion both within the United States government and between .S,
agencies and those representing the expressed interest of 13 Pacific
island prime ministers. In a meeting in New Zealand in August_of 1982,
they reiterated thejr 1980 request for informationlon the possibility of
acquiring available space segment on TDRS,

Those interested in the utilization of TDRS in the Pacific postulate
that by restraining the complete dep]oyment of the C- band antenna, the
spacecraft’s beam could be repos1t10ned_from the current North Pacific
configuration to coverage of the Pacific is1ands w1thout interfering
with the spacecraft's primary mission. Such a change would provide
twelve hjgh-powered C-band transponders with adequate‘cavaragenof-thé
island South Pacific (excluding Papua New Guinea) to allow the use of
small, affordable earth stations. Further technological and cost studies
are required.

- An interesting model has been proposed.. By installing six additional
INTELSAT Standard B eartnh stations in Micronesia and thus bringﬁng the

urban centers of the Central Pacific into regular satellite communication

M W M T TP

amw—

, L
Y

San vt Tl mm— L T
fe ey B YT e e e L e -




i S S
oo T, o . L
e e

~EXg-

for the First time*, augmenfing the INTELSAT Tinks to South Pacific
capitals, using AUSSAT for Papua New Guinea and possibiy using TDRSS to
meet the rurai needs of the island South_Pacific, virtually alj populations
of the Pacific Basin will be covered by a basic network of sate]]ite
communications facilities, Beqause_TDRS remains a tentative option,

this study focuses on increased and expanded uses of the INTELSAT system

as the most viable system,

0.7 Parametric Study of the Number, Dfstribution, Size and Cost of
Earth Stations : -

The engineering analysis continues with an exercise in macro or
aggregate planning to determine the number, size, cost and distribution
of earth stations for the Pacific islands, A computer model based on

actual population distribution was prepared to project the number of earth

- Stations and their Tikely Tocations within the region.

Besides popuiation, numbers of islands in a given area and the
relative capability of each area to Support an earth station were also
cdnsideréd. As the Purpose of this exercise was %o determine the number
of éarth sfétions.requiréd to meet Pacific islands'needs, jurisdictional
boundaries Qere hot viewed as éonéﬁraints, nor was the fact that Standard
A and B éérth statibns service a number of the region's capitals. |

' Projected numbefs'of earth stations for 100, 500, 1,000, 2,500, 5,000
10,000, 50,000 and 100,000 peqp]euper'earth station were determined for

'tomparison and for future study.  One earth station per 2,500 people was

- selected on the basis of serving the individual fsland districts and the ~

population. This also coincided with the estimates utilized by economists

in Section 4, One earth station per 2,500 people would reqguire approximately

R

*The use of ATS-] has been Timited to g few hours a day,
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1 400 earth statijons, a number which cou1d be reasonab]y manufactured,

'purchased transported and assembled for island use in the near term. It

is anticipated that this number of earth stations would form. the backbone

- of the Pacific Basin telecommunications network.

To illustrate the technique for determining the size and cost of -
earth stations, a hypothetica]_antenna'pattern.was overlaid on the ‘South
Pacific excluding Papua New Guinea {whose needs will be met by the Australian
AUSSAT). The TDRS pattern described 1in Section 2 was used in this exampie.
If.the earth statiqns that could be covered by AUSSAT or INTELSAT were.
removed, 400-earth stations would remain for placement throughout the.
rest of the South Pacific. '

Section 3.3 shows the distribution of earth stations based on
population, number of isTands and number of nations, while Section 3.4
inustrates the size and cost of earth stations by replotting the map
used in Section 3.3. A figure is also used to convert the satellite power
into earth station requirements. A 1fnk budget is-enumerated for planning
purposes. Using a 5° by 5° grid, prOJect eng1neers determ1ned the earth
station diameter and ccnstructed a table with a Tist of earth statvons
by s1ze and total costs.

Sect10n 3.5 100ks at the INTELSAT a1ternat1ve dnd 1nc1udes as an
examp?e, a tab1e with a breakdown for the COMSAT earth station current]y
under construct1on for use with INTELSAT in the Repub]1c of Palau, northwest
of Papua New Gu1nea in the Carol1ne Is]ands

Append1x B rompr1ses an extensive.listing of United States-based -

- suppliers of earth stations and_earth station components.:

- T
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0.8 Economic Considerations and Forecasts for Imnroved Telecommunications

The quest for a modern Tifestyle is reflected in both the increased
amount of money people spend on imports and the massive migration from
the countryside to the few urban centers in the isTands. Thus, deve]opment
strategies that attempt to improve the region's standard of Tiving and
stem the tide of rural exodus will succeed only if Tiving conditions in
rural communifies are improved.

The rural subsistence economy is fragile and prone to such frequent
natural hazards as devastating typhoons. Rural development is sTow because
there is a nearly complete Jack of basic services. Telecommunications
development can be an effective instrument for promoting economic
deve]opment. Satellite communications may be the only way to provide an
affordabie, reliable medium for delivering emergency commun1cat1ons, basic
health care, education and community care services to remote areas. One

beneficial effect may be to stem the increasing rural to urban m1grat1on

~and rising urban unemployment in the Pacific islands,

Economic Development and Nationai Development Pilans

A survey of current national development plans among Pacific isiand
countries reveals the commitment of island Teaders to development through
a strategy of cal1ect1ve self-re11ance They w1sh to trade and.cooperate

in'économic‘dGVelopment'among their-owh istand nations as never before,

Their decision to ?ntegra%eﬁénd'déVETOp through "collective séTf-re1iance"

runs counter to some f1nd1ngs which argue that the prospects for 1ntra~

island trade and economwc cooperat1on are very poor. Sections 4.1 and 4.2

of this study, based on the work of econom1st Dr, Ne11 Karunaratne, eXpress.

 .'Lhe contention that such f1nd1ngs are based on unsupportab]e value Judqe~

~ments and outmoded static theories of trade. They fail to ref]ect-the

growing political will and momentum for regional cooperation among the

R B . S v e U SR
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island nations. The present study, howevéﬁ, argues that telecommunications
development wiTT reinforce the stabiTity_and economic growth of tha region
and will dispel the gloomy economic forebodihgs'that have'typTCa11y
characterized reports on Pacific island development prospects,

The Role of Trade and Te1ecommunicat10ns

Dr. Karunaratna investigated the nature of the relationship between
trade and telecommunications in the Pacific islands, Abcording to his
aconometric ana]ysis, the supply of_ie]ecommunications in the isTandsvis
Positively related to the diversification of tha narrow range of axport
commodities, but the demand for te1ecommuni¢étf0ns'does'n6t show a sighf-
ficant connection with thé import of CGmmoditieé. In éffect,'in a country
with one major Crop ot mineral fbr_exﬁoft; the-TevéT'bf té?ecommuﬁicatfons
Wil grow if other industries, perhaps in other areas of the country, are
intensified. KarunarafnejéTso'Fbund'thét.ﬁhe 1evéT'of-téieéommunﬁcééions
consumption is negatively ralated té market divefs?ffcation. Oné_inter-_
pretation postulated is that island nations are already exporting to the
optimal markets, o | |

It is widely fécogniZé& todé&”thaf the Sfﬁgje cfob, minéfa] Sr'other
Product export-oriented devélopment of'ﬁhe paSt'in_the_Pacific-is'fnconh
gruous with the postQihdependehce ecbnbmf& development aspirations of the

isTand riations, This enéla&e'ﬁype‘of_trade and*ﬁe?ecommqnications_deveqop-

" ment Can-dnTy'ihéreaﬁe"the'economfc_dépendencebf the island nations op

‘metropolitan trading_partners,"Moreqﬁer;_the_béngfitsldfﬁthis”tyﬁeﬁéf f

en&1&ve dévéTobment'éccrue 6n1y'tb'a'narrow'grohpbf-isiénd people and

'éxpatriatésr' The rece”t déVET0Pm$nt-pTénnﬁngIstra%Egies:OT the Pacific
 istand nations i at much more eradTy?baséd'ecoﬁomibﬁevelbpméntSO‘that

the fruitéiof econbmic'growth éfe spread more eyen]yfambngi1argek Settidns_

of the population.
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_Further empirical analyses indicated that telecommunications ex-

- pansion for Pacific island nations is closely related to the growth of

GNP of the former colonial or metropolitan partners regardiess of the fact S

T

that the metropolitan partners are situatgd far from the isTand nations.
The contemporary development p]anning strategies of Pacific nations eX~
p11c1t1y advocate the countermand1ng of the 1nequa11t1es in ncome and 4
other disabling effects brought about by the perpetuation of coloniaj .  fA-;
trading patterns. Thus, Pacific 151and development planning is committed -
to economic restructuring and the diversification of their narrow export Q?Qf ‘¢
structures and economic bases. | . N - rzf;iﬁf

The most recent development plans of the Pacific islands emphasize - o

the need for more equitable d1str1but1on of the fruits of economic develop- o ;i?iféi
ment and trade The deve]opment of telecommunications on the basis of
trad1t1nna1 trade networks and rural—urban demands Will be counter- -develop-
mentai f%om the perspective of Pacific isTand planning strategies, Tele-
communications: deve]opnent has to be reoriented to. meet the basic needs

of the rura] and remote isTand populations that have been by-passed by

both the trade and the te]ecommun1cat1ons growth of the past, These areas
must be connected with their natjonal cap1ta1s and, w1th1n each ‘nation, with
; . | other areas and remota outer 1s]ands o ) | .

As recent]y as August 1982, at the'South Pacific Forum, the annua]
meet1ng of . the Pacific 1sland prime m1n1sters, QOVernment Teaders have
voiced the1r des1re to use wodern satellqte te]ecommun1cau1ons for broad]y
based econom1c deve]opment They recogn17e %hat satell1te Pommun1caf1ons

has the potent1a1 to de]1ver bas1c serv1ces to the rura] and. remote outer

r1s]ands-1n a t1me1y and cost~effect1ve manner.; Th15 break with past ,

th1nk1ng about econom1c deve1opment and telecummun1aat1ons requ1res a new. . .

| or1entat1on, perhaps best ach1eved under the aeg1s of an, ex1st1ng 1nter- o

“nat1ona1 agenqy

gty P, i _—-'-. - et - oo . s —nari el e
- e e A —— e
K i i ki T P s " I AT L e P T S el




-EX13-

The demand projections for te]ecommun1cat1ons in the Pacific
1siands, based on conservative estimates, indicate that by the mid-
1980's, there will be sufficient user demand to support the sustained
use ef at 7east three transponders, one of which wi]l cater main]y to
rural needs. By the turn of the century, it is projected that demand

Trom the is]and nations will justify the rentaT of a dedicated satellite

“to cater exclusively to isTand needs. A joint approach by the Pacific

nations to bargain for the best terms in satellite Teasing arrangements
and for sharing the burden of cost Seems warranted. Even on the bas1s of
the cr1ter1on of narrow commerc1a1 prof1tab111ty, the cata?yt1c effects
that sate]]ate te1ecommun1cat1ons can have in exped1t1ng .and spreading
econom1c deve1opmeht among the scattered.1s]ahd_popu1at10n'is perceived

as. dramat1c.

_ The deveTopment of sate111te~based te1ecommun1cat1ons for the Pacific

151ands can be provided at 1ittle marginal cost to the advanced natjons

that own sate111te techno]ogy. (TDRSS is an exce??ent example. ) Assistance
in the prov1s1on of space capac1ty could also promote the strategic objec-
tives of both @he_metropo]1tan-natwons_and the 1slands themselves by
deve1qping_stabiifty“amohg the Pacific island nations at Tittle cost to

the metropdlitanjnations,

0.9. INTELSAT and INMARSAT Options?' Cost and Tar1ff Scenar105

Based on data from Karunaratne s research Dr. Marce]Tus Snow

-exam1ned the econom1c, f1nanc1a1 and 1nst1tut10na1 aspects of a commun1ca-
't1ons sate111te system for the PaC1f1c Bas1n. His report (Sect1on 5)

';out11nes opt1ons for prov1d1ng te]ecommun1cat1ons by sat°]11te to 18 of

the Pac1f1c Bas1n po]1t1ca1 ent1t1es The f1rst or 1nter1m system, From

1985 to 1991, assumes that sate]]zte capac1ty w111 be 1eased Trom e1the.

i Fat _— - ez - we e
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INTELSAT or INMARSAT. The second or permanent system, from 1992 tp 2000,

will be a multi-purpose system providing both conventional paid telecom-
munications traffic and more directly deve]opment—oriented services such
as health care, education and earth and Ocean resources surveys. It is
assumed that the permanent system will be Jointly owned by the Pacific

Basin entities themseives through ownership shares which reflect their

relative usage of the system.

Costs are first calculated for the jnterim (1984~1997) system.

Cost items include: earth stations, depreciated over the 18-~year Period;

leasing of satellite capacity; operating, maintenance and management ex-

Penses; miscellaneous overhead éxpenses; and interest on loans for earth

station acquisition, assumed at eight percent over a 15-year period,

Costs are pres: ted first for all 18 Pacific Basin entities, and then for

16 entities after French Polynesia and New Caledonia (FP/NC) have bean
excluded.

Satellite traffic is assumed to grow at a caTcuTated rate in terms

of paid minutes Per year from 7985 onwards, Fixed ratios reflecting

standard enginEEring practice are then used to determine how many full.

time voice circuits (the equiva]ént of a two—way télephone call), earth

stations and satellite Lransponders wil] be required. (A transponder

is the basic communications component of a satellite and provides aboyt

600 voice circuits. Satellites typically have had 12, and increasingly
now provide 24 transﬁondefs.) It is assumed that eﬁbugh’earth'sfafions
will be dperafionaT'at the beginning of the interin period’(?QSS) to satis-
fy traffic requirements at the end of the interim period (1991). Finally,
figures for.cdéts, traffic, earth stations and satellites are brbkén'down
according to (1) whether FP/NC is included or excluded and (2) whether

international/urban op dbmestic/rural'COmmUhicétion s involved,
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In determining whether INTELSAT or INMARSAT capacity is the Jess
expensive option for meeting the traffic neads of the interim system, it

s assumed that INTELSAT will make transponders available for $800 +000 per

year as it currently does for INTELSAT members ' domestic-only traffic;

- and that TNMARSAT will make its capacity available for $2.00 per minute

(Case 1) or $7.00 per minute (Case II), both beloy current tariffs. In

either event, the institution Tnvolved would have to be approached by

representatives from the Pacific island entities. If INTELSAT satellites

are used, INTELSAT would have to make an exception to allow jts concessionary
transponder Tease rate to be applied to international traffic between

Pacific isTand entities, as well as domestically.
is used, INMAR

If INMARSAT capacity

SAT would have to be persuaded to allow (1) usage of land-
to-land Tinks

and (2)

5 in what has heretofore been an exclusively maritime system;

concessionary rates of $2.00 or even $1,00 per minute, contrasted

with the present charge of $5.25 per minute.

For the interim Pacific isTand system as provided by INTELSAT trans-

ponders, traffic is projected to grow from 1,904 circuits in 1985 to 3,534

circuits in 7991, This would require 1,271 earth stations to be installed

in 1985, nearly all of which would cost about $120,000 each and be about

6.5 meters in diameter. Transponder needs would grow from three in 1985

to seven in 1991. Total annual costs would grow from $50.5 million in

1985 to $68.9 mi1Tion in 1997, This corresponds to costs per circuit

of from $26,504 (1985) to $19,509 (1991)
$1.67 (1985) to $1.76 (1991).

and costs per paid m1nute of from
These costs are very roughTy of the same

order of magn1tude as those experienced by the Pacific Basin te]ecommun1ca—

tions author1t1es today in providing existing c1rCU1ts from ent1ty to

entity. It is ant1c1pated that costs could be he1d at today’ s Tevels well]

into the future while the 1nter1m system prov1ded more dense coverage

eyt
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wij to areas which today have either no communications links or quite undepen-

v dable ones.

IT INMARSAT provided the satellite capacity for the interim system, the

same traffic and earth station figures would sti1] apply. The earth

stations, however, would be smalier and less expensive--on the order.of 1.3

| TR R
R e Y e Jores

meters in diameter and costing $50,000 each. Also, operating costs for the ~
earth stations and overhead expenses generally would be Tess. Nevertheless,

analysis indicates that even so, the greater cost of the INMARSAT space .

T LI PRI P
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segment, whether at $2.00 or $1.00 per minute, would make the INTELSAT

option less expensive than the INMARSAT option for the interim system in B 8

on

almost all cases examined. -If all 18 Pacific island entities are con- ‘fﬁ§§

sidered, INMARSAT costs exceed INTELSAT costs by a factor of 1.60 in

1985, growing to a factor of 2.12 by 1991.. This assumes $2.00 per minute

%; for INMARSAT charges. If $1.00 per minute is assumed, the factor is 1.00
(costs equal) in 1985 and grows to 1.26 by 1991. If French Polynesia and
New Caledonia were excluded, the INMARSAT option becomes slightly more
attractive. In that case, the INMARSAT/INTELSAT cost ratio grows from
1.39 in 1985 to 1,87 in 1991 if a $2.00 per minute INMARSAT charge is
assumed, For a $1.00 per minute charge and excluding French Polynesia

! and New Caledonia traffic, INMARSAT actually becomes Tess expensive than

INTELSAT during 1985-1988 and then stightly more expensive during 1989-
3 1991.

Implications of Trade, Economic Growth, Structural Change and Tariff Pelicy
for Telecommunications Tratfic and Revenue .

. | ~ Whichever system is employed for interim usage, a tar{ff structure

must be selected that will allow the system to be pa1d for. Typ1ca1]y, :

the approacn has been to charge a per-c1rcu1t price equal to the total |

cost d1v1ded by- the number of circuits. This is average cost pricing, !

- ar .y u MERF o —_— —— —— - 4 A e i i e
et R s M e 1 L e W e e e i "




e S U

~EX17-.

and while it is adm1n1strat1ve1y s1mp]e and seems Tair as well, it has
some disadvantages relative to other approaches. One such approach wou?d
be to cons1der subgroups of users who d1ffer in the1r ab111ty or WI111ng-
ness to pay for c1rcu1ts~-1n other words their sens1t1v1ty to pr1ce
Possible criteria for separating users into groups of d1ffer1ng ab111ty to
pay include location (rural or urban); per cap1ta 1ncome, time of day;
type of user (business or re51dent1a1), and s0 on. 1t is shown that
charging higher prices to users w1th h1gh ab111ty to pay, and 10wer pr1ces
to users with low ab111ty to pay, often 1ncreases overa11 traff1c to stch
an extent that alil benef*t even those pay1ng h1gher pr1ces. Neverthe?ess,
determining the criteria fbr separat1ng user groups, as weT1 as measur1ng
their ability to pay accurateTy, are 1mportant prob1ems st111 to be addressed.
Is telecommun1cat1ons a prerequisite for deveTopment or a resu1t of
1t? Wh11e some feel uncerta1n about the prec1se role of teTecommun1cat1ons
1n econom1c growth and deve]opment c]ear]y 1t is both a cause and an
effect a]though the quant1tat1ve nature of the re]atxonsh1p is yet to be
captured There s enough strong ev1dence to JUst1fy the 1mp1ementat1on
ot an interxm system. Exper1ence dur1ng ]985 91 will determ1ne the
requirements for the permanent system for 1992-2000 To a11ow a maXTmum'
effect on deve]opment goa]s the permanent system should be who11y owned

hy the Pac1f1c island ent1t1es and des1gned as mu1t1-purpose system. In

th1s way, it could nrOV1de for deveTopment-or1ented needs d1rect1y as welT

as 1nd1rectly by furn1sh1nq the convent1ona1 pa1d te]ecommun1cat1ons also

needed for development

Inst1tut10na1 Cons1derataoos

EX1st1ng 1nst1tutwona1 barriers to the 1nter1m system (var1ous con—
cessions by INTELSAT or INMARSAT : attractlng French Po1ynes1a and New
Caledonia who currently are not part of the UN/ITU South Pac1f1c Reg1ona1 .




Te]ecommun1cat1ons Development Progect ownersh1p and tar]ff po11cy, and : K
so on) shou?d be addressed by the Pac1f1c BaSTn ent1,1as jointly through f i
such ex1st1ng 0F9an1zat1ons as the UN/ITU and the South Pac1f1c Bureau for

Econom1c Cooperat1on (SPEC) at the highest d1p]omat1c Ievels

0.10 Summary Considerations

The 1980 caT] by the pr1me m1n1sters of the South Pac1f1c nat1ons for
Tmproved te]ecommun1cat1ons in the Pac1f1c reg1on engendered cons1derab7e
interest in the islands! commun1cat1ons Once each government assesses
the present PSSC study, the SPEC study and 1nformat1on from INTELSAT the

isTand nations w111 be faced wath 2 ser1es of po11t1ca1 techn1ca1 and

soc1o econom1c decas1ons for conSTderat1on in both a nat1ona] and regional
context. |

In plann1ng, the ]eadersh1p of the Pac1f1c 1s1and governments has
determ1ned that the most eff1c1ent and effect1ve means of improving tele-

commun1cat1ons and enhanc1ng development opportun1t1es is the implemen~

tation of a comprehen51ve reg1on—w1de system, extendxng both satellite
and terrestr1a1 commun1cat1ons techno]ooy 1nto underserved or unserved
areas. Al] ava11ab1e stud1es support th1s dec1svon
Such a system W1]1 meet the un1que, 1nd1v1dua] needs of each

nat1on wh11e boTster1ng the econom1c prospects for the reg1on as a who]e
| A corporate structure mesh1ng appropr1ate1y with Tocal te]ecommun1-
cat1ons author1t1es, 1nternat1ona1 carriers and ex1st1ng 1ega] systems |
must be created. AccordTng]y, a decision must be made whether a nat1ona1

government an 1nternat10na] agency or a new?y created organ1zat10n w111

manage the network
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Satellite technology is obvioué?y a mainstay of the development of
atfordable, reljable telecommunications for the Pacific. Governments
must assess carefully the comparative advantage of the extended utiliza-
tion of INTELSAT, the possible employment of INMARSAT, TDRSS, the second
generation of the Australian domestic satellite system and, eventually,
a dedicated satellite for the region. _

Training, pricing and management are all questions requiring con-
sideration by the natjons before the ultimate design of an ideal com-
munications system can be chosen and implemented.

A great deal has been accomplished in the past two years: two
major studies have been completed, encouraging signs suggest INTELSAT's
willingness to accommodate the unique requirements of the Pacific region
and far-reaching international interest in the Pacific has been generated.
The Pacific island nations can only benefit from this surge of interest.
Fortified with all this naw information, government officials in the
region can now make a series of decisions which will lead to the im-
plementation of improved telecommunications. A meeting of Pacific
island ministers of communications is scheduled for the spring of 1983,
It 1s anticipated that findings from the present study will be reflected

in those deliberations.

oy
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X SRR 1.~ INTRODUCTION

1.7 The First Year's Report - e - - E

In 1980, the Public Service Satel]1te Consortium {(PSSC) ‘undertcok an _
1nvest1gat1on of -the’ commun1cat1ons requ1rements of the island nations of -:T?;ﬁ
the Pacific under contract tg the National Aeronautics and Space Admini-

“stration (NASA) and the National Te]ecommun1cat1ons and Information Admini-
stration (NTIA) of the U.S. Department * of Commerce. The second and final A
year of the study, funded solely by NASA, ié'desdribed in" this report. -i;fffoj

- The first year's investigation examinad user needs in terms of the
development of commercial enterprise, social services and political cohe-
sion. It proposed and described a range of techno]og1ca] so]ut1ons to
‘communication requivements and reinforced the need for cooperation among

the island nations to meet each country's specific, unique requirements.

The study pointed out that national governments must be assured of'économic,
i; social apd political benefits From any cooperative regional effort. PSSC's

approach was validated by senior government representatives from nine

Pacific island nations at a User's Meetfng-oo-conveoed'by the South Pacific
Bureau for ‘Econemic Cooperation (SPEC) and PSSC in Suva, Fiji, in dune of
1987. Participants at the meeting pointed out that the designers of any

regional system must recognize the importance of augmenting and improving

ex1st1ng systems in the process of developing : a comprehens1ve, regional

commun1oat1ons solution.
GTVEH these constraints, the First year's investigation considered a

“number of different forms of'terreotria1'and“sate?]ite communications to

 Tfao111tate communications between islands, but concluded that, n general,

" the islands are too scattered for submarine cables, too‘far'apart for
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cost-effective point-to-point microwave links and Tack the financial
resources for large numbers of million-dollar-pius earth stations. The

study concTuded that a satellite option woﬁ1d_prqvide;the-most:sUitab]é

solution for the region, albeit with certain caveats. Any space segment

must provide an appropriately configured covérage.pattern.and.sufficient
power to ensure the use of small, affordable, maintenance-simpie earth _
stations. . Agreement must be reached by the region's political leadership | j; o
on a representative organ which would address issues of finance, imple- |
mentation, management and operations. :Theﬁe conc]ﬁsions wére drawn.aftet
discussions by the PSSC project feam.in 1981 with hundreds of individuals
representing major user interests in thirteen Pacific countries--govern-

ment officials, traditional Teaders, villagers and students--a1T of whom

agreed that improved rural telecommuriications thrbughdut the Pacific would

be of substantial benefit to integrated national development. The reader

S is referred to the "Pacific Basin Communicétibns Study," Final Report,

October 1981, for additional background information.

1.2 Present Study (1981-1982) .

In this second year (1981-1982) of the NASA-funded investigation,

PSSC has refined recommendations from the first study. Recognizing that
Vdevelopment-~whethér.of telecommunications or other sectors of a national
infrastrqcturg-—does.not take place in a vacuum, PSSC has undertaken an
examination of the economic strucfure and forecasts of economic growth,
.stressing_particu]ar]y_the_relaﬁionship_between_the Qrowth of regional
;é ‘trade and telecommunications potential for the region as a whole. Moreover,
the present study identifies the optimal. satellite configuration, provides -

more precise estimates of actual costs and estimates the financial return
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on investment for a Pacific isiands satellite network. Essentially, the
- present study-describes and recommends suitable satelTites and discusses

the ‘economic and political implications of such systems.

1.3 Background and Perspective |

| A-major factor in the successful development of the Pacific jsland
nations is the implementation of communication systems that will adequately
meet their unique national and regional. needs. Improved. telecommunications
between the .island nations of the Pacific has been.a long-standing high
priority objective. Communications must provide these nations with 1inks
beyond national boundaries. The creation of such international service is
- owell underway; nearly every country in the Pacific region. is Tinked inter-
nationally by an. International Telecommunications Satellite Organization
(INTELSAT) satellite. Ideally, however, a communication system should
" ‘provide every citizen of each island entity with adequate access to meet
the most basic personal and community needs, in both an urban and rural
environment.

The development of international links between capitals and the steady,
though not rapid, economic gains -in those capitals have Ted to dramatic
improvements in the urban centers of the islands. Conversely, urban de-
velopment has caused a.reduction of attention to rurai deVeTopméhﬁ,'and as
the gap widens between the two, governments have been required to refocus
-their attention on rurai issues."'Healfh_servicés, edutation,'agricuTture
“and other economic development, disaster warning and relief are all aspects
of rural development requiring attention thatldénnot be provided adequately

until rural telecommunications Tinks are substantially improved..
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1.5 The Chronology of Independence

-4

1.4 Definition of the Pacific Basin -

For the purposes of this study, the Pacific islands include the cora]
atolls and high, volcanic islands between the ‘Asian mainland and North
and South America, excluding Austraiia and New Zealand except where their
policies might affect Pacific island nations.

Included are the island groups whose indigenous populations are
Polynesian, Micronesian and-Melanesian. Excluded are the:Phillipines,
Indonesia, Hawaii, .the Galapagos (Fcuador) and Easter Island (Chi]e)t (Lord

Howe and Norfolk Island telecommunications needs are viewed as met by

Australia.)

The definition of the Pacific islands used here includes: American
Samoa,; the Cooks, Fiji, French Polynesia, Guam, Kiribati, Nauru, New Ca]e—
donia, MNjue, Papua New Guinea, the Solomon Isiands, the Tokelau, the
Kingdom of Tonga, Tuvalu, Vanuatu, Waliis and Futuna Islands and Western
Samoa. The Republic of Belau, the Commonwealth of the Northern Marianas,
the Republic of the Marshall Islands and the Federated States of Micronesia,
which incTudes the states of Yap, Truk, Ponape and Kosrae,-sti]l-iegaliy
compose the Trust Territory of the Pacific islands, but because steps
toward terminating the Trusteeship are.in process and becayse responsibility
for telecommunications development has fallen to each entity, these island

states are viewed 1nd1v1dua1]y in this report. .

In the 1960 S: Hestern Samoa and Nauru Joaned the K1ngd0m of Tonga as

: 1ndependent Pacific states F1J1 foT]owed Nauru 4n. 1970 and in the past

decade Papua New Gu1nea, K1r1bat1, the ‘SoTomon IsTands,: Tuvalu and Vanuatu

have aTso ga1ned 1ndependence Meanwthe, the U.S. rapidly 1ncreased 1ts

commitments 4in manpower deve]opment.and upgrading of the infrastructure of
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“the Trust Territory of the Pacific islands. Niue and the Cooks have

stable, permanent relationships with New Zealand while they are internally

self-gaverning.

1.6 Palitical Background to Telecommunications beVeiopment

At the founding meeffng ef the SoUth Pacific Forum--the annual meeting
of Pacific island prime ministérs and those of Australia and New Zealand--
in 1971, the prime ministers of the regien'dfscuSSed.the inadeqﬁaey of
telecommunications in the Pacific islands. Indeed, its Timitations had
curtailed their ability to plan the very meeting to which they had come to
discuss the issue. From the outset, the political importance of tele-
communications was established. |

In 1972, the governments requested aed received UN/ITU financial and
technical assiéfance§ in 1973, with theresfablishment of the South Pacific

Bureau for Economic Cooperation (SPEC), the sécretafiat and action aim

of the Pacific Forum, the prime ministers agreed that because both econom-

ic and social development were hampered by }ack of efficient té}ecommuniF
cations, it was essential to provide an adequate telecommunications net- -
work in the region. The Forum charged SPEC with_assisting in the coor-

d1nat1on of the deve1opment of regional telecommunications. Slnce 1973

the annuaT regional meet1ngs have been convened by SPEC for the governments

to review progress and plan further deve1opment of te]ecommun1cetjons.
PreSEﬁt1y; twelve ié]and'entities haVe'been'Tinkéd intefnatﬁona]1y'by

sate111te through INTELSAT An earth stat1on 15 p]anned for each of the

four states of the Federated States of M1cr0nes1a, two for the Repubilc of

_ the Marsha11 Is1ands and one 1in the Repub11c of Be1au, a11 of wh1ch w111 be_

operat1ona1 before the end of 1982

_ In the face of these dramat1c ach1evements, def1c1enc1es 1n nat1ona1
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or domest1c networks, part1cu]ar1y in rural communications, are all the
more g]ar1ng

Analysis by the ITU South Pacific Regional Telecommunications Devel-
opment Project has revealed that these deficiencies--in management struc-
tures of telecommunications authorities, in technical and commercial
p1ann1ng expert1se, in operation and maintenance and skilled and expe-
r1enced staff--are the direct result of the need by the governments to

pPOV1de modern and adequate ‘telecommunications within a very short time
1

1.6.1 Call for Assistance

Thus, the Pacific Forum meeting of prihe ministers in'Kiribati in
1980, recognizing that the.deve?opment of their rure1 areas is a common
national gea], again stressed the need for improved rural teTecommun1ca—
tions' Realizing that co]Tect1ve1y the countries could benef1b from devel-
opments in both satellite and earth station technology, the prime ministers
directed SPEC to advise potential satel]ite space segment providers (in-

cluding those in Austra1ia, the United States, Japen and the European

* Economic Community) that the Pacific island countries wouTd be interested

in sharing satellite use with them.

1.6.2 United States Study

 The appropﬁiate-Uniﬁedisfafes EQencies, 1ncTuding NASA and the

National TeTecommun1cat1ons and Informatjon Adm1n1strat10n (NTIA) of

" the U.S. Department of Commerce, took cogn1zance of the prime m1n1sters

interest. Also, NASA was concerned about what tvoe of system wou]d pro—

IUNDP Project Document: "“Development of Te]ecommun1cat1ons in the

South Pacific. Starting date: January 1, 1982, UNDP/ITU, Suva, Fiji, 198].

"-""!-‘*'»l-l--x.u.mﬂ._..n..._. s




vide follow-on to ATS-1, how communications satellites in the 30/20

GHz band might be used for service in the Pacific and how a pPossible co-

Projection of what would pe desirable.
| The first year's study, stressing the investigation of user require-

ments, was followad by the preéeht, sotely-NASA-~Funded effort.

1.6.3 The SPEC-Sponsored Rural Telecommunications Study of the South
Pacific B ' o

from Australia and New Zealand began field work on the Ryra] Telecommuni-
cations’ Study of the SoUtH Pacific. It is anticipéted that the technically
Specific design orientation of thisrAustraTian and New Zealand-funded study
completed i September of 193y will serve to complement the broader plan-
ning study reflected in the_PSSC*report. TogethEr.these efforts should -
Provide information to assist Pacific islands telecommunications authop—

ities 1in me'.;ing planning decisions,

1.6.4 ggganese_Study
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3 SPEC early in 1982, and pre]iminary questionnaires have been widely : !
distributed. |

S -i

P : _ S 2
.i 1.7 Scope of Work of the Present Study | . 1

O "~ In the second year contract with NASA, PSSC identified and execyted t f

S . . ‘ ‘ !

} R the following scope of work. Certain modifications were made to the ?

original scope of work to accommodate new developments (e.g., the Australian

Domestic Satellite (AUSSAT) and the Tracking and Data Relay'Safe11ite System

(TDRSS) that arose as options during the course of the Tnvéstigation). '}
s . . . L |

Expansion of Revised Tasks for NASK-3488

1. -~ Describe interim satellite service possibilities in the Pacific
Basin. ' '

1.1 "Examine the requirements and costs to acqauire interim satellite
service in the Pacific Basin using existing communication satellites
(i.e., INTELSAT, INMARSAT). : _

k 1.2 Explore other interim arrangements utilizing proposed satellite
- systems (e.g., AUSSAT and TDRSS). -

o ; 1.3 Investigate other interiim satellite options (i.e., repositioning
i ' of domestic satellite for service in the Pacific).
 @4 . 2. Determine system requirements and costs for estab1iéhing'dedicated ol
a : - satellite service in the Pacific Basin. : S : ,
i _ : _

2.0 Describe satellite system alternatives for the Pacific Basin (i.e.,
E Ku-band, C-band, S-band, Hybrid), - S ' ¥

| 2.2 Establish system parameters and projected capacity for a dedicated
L Pacific Basin satellite (i.e., 2-4-6-8 transponders, of hybrid
i . -~ 2 of S-Band and 4 of C-Band). D . I

D e e et o et SO S AP S o P

2.3 Identify suppliers and carriers with market interest in the Pacific.

2.4 '._Examine'the technica]'PEquireméntS‘and'COst'deEStabiish a ground
- network. - - : : : .

_2,4,1 Analyze stétisti;a]LParameters for establishing the ground. network.

‘.2;4.2: Ana?yzé,technica1:requirements and costs fof a gkouhd.network;

?544 _.. ‘,2.5__ Determine space segment costs. . . . R f
s
- _ - ' \;;) j
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3.1

3!]0]

3.1.2

3.2

3.3

3.4

3.5

3.6

3.6.1
3.6.2

3.6.3

5.1

Re~examine status of small eapth stations with INTELSAT global
beam. What has been done to date? How well? What is proposed?

Review status of the art of HF singie sideband radio.. -

Examine economic considerations in establishing a satellite system
in the Pacific Basin. Re-examine definition of the region and
lTikely participants 1n tooperative regional communications effort.

Investigate Pacific Basin willingness and ability to pay for interim
and dedicated satellite service.

Examine the economic Structure and changes in that structure (e.g.,
changing patterns of trade that could generate changed communi-
cation flows). _

Forecast economic growth prospects.

Examine the options and associated operational, maintenance and
management costs as well as analyze the projected recurring
revenue from a Pacific Basin Satellite Network. .

Identify regional and international sources of funds for interim
and dedicated satellite services in the Pacific.

Explore alternative industry~based funding for establishing satellite
service in the Pacific. _ o

Project recurring revenue potential to stimulate industry invest-
ment interests,

Prepare a preliminary business plan for a Paci%fc Basin Satellite
Network.

Consider system requirements in Tight of economic growth prospects.

Incorporate such allowances as necessary for the expansionary
effects of the new availability of communications.

Estimate the Tikely demand for teTecommunications services, given
alternative pricing (tariff) policies. 3 .

Investigate and, when appropriate, correlate parallel telecommunica=-
tions studies and relate them to the Pacific Basin Communications
Study (i.e., AID Rural Satellite Project, East-West Center studies,
South Pacific Bureau far Economic Cooperation/AustraTia/New Zeatand
study, ete.). o _ R L

Maintain continuing dialogue with representatives from Pacific
Basin nations.

Disseminate information on the Pacific Basin Communications Study

to interested parties.

PR e e .
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5.2 Prepare and distribute information updates on telecommunications
‘needs in the Pacific. _ : . S

5.3 Participate in meetings that address Pacific Basin telecommuni-
cations (i.e., ITU meeting in Sydney, Australia, October, 1981; ' L
Pacitic Telecommunications Conference, Hawaii, January, 19823 SR
SPEC/South Pacific Forum Meeting, August, 1982).

1.8 Methodology

The broad range of tasks represented ih the scons of work required ' fo

the assistance of specialists w.th Pacific expertise not available within
the Consortium, particularly in the field of ecomomics. Moreover, know- ;jﬁf;;é
ledge of the region and sensitivity to Pacific-specific issues were a high ?*;i;;g
priority in the search for appropriate economists and'engfneering planners,
 In managing the study, the project coordinator, consistent with the

scope of work, contacted potential consultants, assigned the tasks and

coordinated their research efforts to ensure the emergence of a syn-
: g

thesized, integrated report which would address fully each of the tasks
jdentified in the contract. The consultants--economists and telecommuni-

cations planners based in Fiji, Australia, Hawaii and Washington, D.C.--

formed a panel of experts on the relationship batween trade and telecom-

munications. They met with officials at INTELSAT and COMSAT in Washington,

ST PTER RN Hn R R AR T

INMARSAT 1in London and with officials of the United Nations International

Té1ecommunica£ion Union South Pacific Régiona1 Telecommunications Deﬁe]op-
ment-Project.(UN/ITU) and the South Pacific Bureau for Economic Coopera-
'tibn_(SPEC);-in”Suva,'Fiji dUPinQ fhe cohrse Of‘fhelﬁthﬂy.‘ The method-
010Qy used by fndividua] consu]tanté is integrated into the thapters to
which they contributed. | | L
The project coordinator a]sp maintaine@ d1a1ogue.by;ﬁafﬁjcipating in
-major Pdéifié-%aéused‘éoﬁfefénces on”£e1éb6mmunicat%6ns.i‘PSSC'préseﬁted

the findings of the first year's investigation at the invitation of SPEC
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at the 8th South Pacific Te]ecommun1cat1ons meetlng in Sydney, Auétra11a,
in October 1981, The project coordinator’ presented a paper on the fipst
year's investigation at’ the Pacific Telecommunications Conference in
Honoluly 1in January of 1982, and in the spr1ng of 1982 consulted with the
UN/ITU meet1ng with the project staff of the South Pacific Reg1ona]
Telecommun1cat1ons Development Project in Suva, Fiji, and with the team
leader of the South Pacific Bureau for Economic. Cooperat1on telecom-

munications study in MeTbourne, Australia,

1.9 A Note on_Consultants

Walter Morgan, President of the Communications Center of Clarksburg,
C1arksbung, Maryland, joined the Pacific Basin Communications Study project
team at the outset oF year one. In concert with the PSSC technical staff,
he des1gned and coordinated the research of both years: engineering
1nvest1gat1on and advised the representatives at the Userg! Meet1ng co~
convened by SPEC and PSSC in Suva, F1J1, in June of 1981, Mr. Morgan was
former]y sen1or staff sciéntist at COMSAT Laborator1es

Presentation of the 1981 report at several international fora
generated discu551ons with economists angd te]ecommunicatTOns officials with
particuTar 1nterest in the economic issues which influence telecom-
munications deveTopment Discussions with several of these experts at the

Conferencn on Te]ecommun1cat10ns and Trade Reiat1ons in the Pacific

CommunTty at the Eastuwest Center, Honoluly, Hawaii, in September of 1981,

Austra11a, in October of that year, 1nf1uenced the direction of the second
year's study and haye: served to validate PSSC's hypotheses on economic

issues relating to telecommunications ip the Pacific Basin. In particular,
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Dr. Donaid M. Lamberton, Professor of Economics at the University of

Queens1and, Australia, who has provided the study with ongoing counsel,

. advised us that Dr., Neil Karunaratne, Professor and Head of the Department

of Economics at the University of the South Pacific, would be an idea]
candidate to investigate the-structure_and prospectsrfor the growth of
trade in the region and that Dr. Marcellus S. Snow, Associate Professor
of Economics at the University of Hawaii, wel] recognized as an expert
on INTELSAT, would be able to analyze the satellite options avaijab1e to
the Pacific and conceptualize a business plan appropriate Tor a regionaj
telecommunications system.

After meeting with PSSC project staff in Suva, Fiji, Dr. Karunaratne
agreed to undertake an economic analysis of the structure and changes in
patterns of trade ip the Pacific island nations. 1Ip Hawaii, Br. Snow

contracted to investigate systems requirements, demand, pricing and ptro-

project costs for managing, operating, maintaining and funding such a
network. Dr. Snow met with ;NTELSAT officials 4n Washington, D.C.; Dr,
Lamberton interviewed representatives of INMARSAT in London; and Dr.
Snow, Dr. Karunaratne and officials from both SPEC and the UN/ITU
South Pacific Regional Project convened_in”Suva, Fiji, to review the
research design and discuss economic imp?ications of an improved |
te]ecommuni;atiqns system for the Pacific:regiog. |

Bert Cowlan, a Hew York-based internatiqna] communications con-
sultant, has contributed_widely tthhe_development of ‘this study, par-
ticipating'in discussions with project staff and, on behalf of the _
project, with officials in Fiji, Hawaii, New York, Geneva and Vienna.

Mr. Cowlan aiso reviewed the. final draft of the report.
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1.10 A Note on Staff

Dr. Elizabeth L. Young, President of PSSC, served as principal investi-

gator of the contract with NASA. The project was adm1n1stered by the Planning

and Deve]opment Department of the Consort1um, under the d1rect1on of Dr. Louis

A. Bransford, V1ce Pres1dent Ms. Jane N. Hurd Project Coordinator, assumed
primary respons1b111ty for the des1gn and 1mp?ementat1on of the entlre two-
year project. BESTdES the contr1but1ons of the aforement1oned consu]tants
and members of the PSSC eng1neer1ng staff in Denver, Mr. W. Dan1e1 Gorton,
D1rector, Systems Engineering, and Mr Steven Dutka, Sen1or Systems Engineer,
this report reflects the conSTderab1e editorial coordination and content
review of Ms. Joan Rosenhauer, the editorial and production assistance of

Ms. Regina Purvis, and the 1ogisticaT support of Ms, Karen Hutcheson and Ms.

Kay Cunningham, all of PSSC Headquarters in Washington, D.C.
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2. SATELLITE OPTIONS FOR THE PACIFIC ISLANDS

Any discussion of sate111te opt1ons for the Pacific must beg1n with
ATS-1. The ATS-l was ]aunched on December 15, 1967. Its design Tife
was for 18 months; yet, it is sti]T.being used in 1982 although its
services'have_been curtei1ed. ,RecentTy it was moved to a more stable
orbital Tocation to conserve power, its future use will be evaluated

annually by NASA
The use of th1s exper1menta1 satellite for educational exchanges

at first and 1ater on for certain cr1t1ca1 adm1n1surat1ve funct1ons,
_has, if nothing else, proven the absolute necessity for the Pacific
Basin to acquire improved communications. |
1t has accomplished yet another objective. The Pacific isfand
people have acquired hands-on experience with satellite technology.
Enhancement of the use of advanced satellite technology will not pose
quite the problem it might in some other developing areas of the worid.
1t has been an experience valued by the countries involved; the tech-
nology is demystified; and there are persons well acquainted with both
the technology. invalved and, more importantly, with the utilization of
satellite technology to accompiish specific Pacific goals and objectives.
Section 2 reviews the satellite system options which might be used
for improved telecommunications service within the Pacific islands. Among
the sate11ite'option5'diSCUSSed in this section_are the presently in-orbit
domestic satellites of the United States and Indonesia, which PSSC re-
se&fch'cbthhdee are unable to provide coverage appropriate to the area

of interest.
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This séction reviews the potential of increased and expanded INTELSAT
service in the Pacific and the possibility of using the INMARSAT (ﬁobife
maritime) system. As presently operated, INTELSAT provides service into
the Pacific, but the power levels are only Five percent of what is typically
provided by domestic U.S. satellites used with the 1ow—cost,'batkyard earth
stations which proliferate across thé:United States.  The island nations
ave niot covered by the INTELSAT hemi or zone beams. They are serviced by
globa]l beams ‘which require large, powerful and Expénsive.earth stations.

INMARSAT is intended primarily for communication between ships and
from'ship'to shore. At'pfeSéﬁt, the use of fixed earth stations is not
permitted on INMARSAT. The hope of recasting the definition of islands as
permanent1y anchored ships still prevails. Although INMARSAT's caﬁacity is
limited--which makes investment in the system substantially less attrac-
tive-~it must be considered as an option. The INTELSAT and INMARSAT
options provide the basis of the economic analysis discussed in Section 4.

Two satellites under construction which could conceivably provide ser-
vice for the Pacific islands are the Australian domestic satellite and the
western-most satellite (171°W) of NASA's Tracking and Data Relay Satellite
System (TDRSS). The first Australian satellite (AUSSAT I) will provide
coverage to Papua New Guinea, but most of the island Pacific 1lies east of
the beam and will not e provided with coverage. AUSSAT I's use of 14 GHz
will 1ikely pose a severe problem with service interruption during the
torrential rainfall that is frequent in the Pacific islands. The official
Australian position remains that the needs of the Pacific will be taken
into account in.the planning.of the second generation-of the Australian
domestic satellite.

The emergence of the TDRSS option is covered in Sections 2.1 and 2.3
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- .0f this report. VThe.pélipicaT problems that abound are currently under
dispussion both within thg Unitgd\Statesbeoyernment‘andhbetween U.5. agencies
and. those representing the expressed interest of 13 Pacific island prime

. ministers. . Those interested in the utilization of TDRSS in the Pacific Ry

, pp§{u1ate”that by restréining fhe gomp1e;g,dep10yhent qf the C-band N

antenna, the spacecraft's beam could be repositioned from the current . - !

”NotthmPacific_confjguration to coverage of the Pacific islands without U E
.fnterfering‘with the spaceq?aftfs Ptimary,missionf ~Such a change would fg}?i%{
providel12 high-powered C-banq trapqpénders with adequate coverage for ~
the isTand South Pacific (egcluding Papua New Guinea) that would allow .
the use.of small, affordable earth stations. Additional investiga-
tion has been_recommended, .

The installation ofisix additional INTELSAT Standard B earth stations

in Micronesia will bring the urban centers of the central Pacific into
;7? satellite communication for the first time. With this increased coverage,
INTELSAT links to South Pacific capitals, the utilization of AUSSAT for

Papua New Guinea and the pbssib1e use of TDRSS to meet the rural needs

of the islands, virtually all populations of the Pacific Basin would be
covered by a basic network of satellite communications facilities.
Because TDRS remains a tentative_optipn, this study focuses oh.ihCreased

and expanded uses of the INTELSAT system as the most viable service.

2.1 Assorted Solutionsz _Prospects and Problems
buring the past several years, the telecommunications requirements of
the Pacific islands have garnered the attention of the political, social
science and technblogica1 community both within the Pacific fegion_and in
-distant, technology- and aid-providing-nations. The project staff has

examined the many theories and- assorted solutions proposed to improve com-
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munications in -the Pacific region. In particular, discussion with Mr.
Richard Butler, newly elected Secretary General of the ITU, have in-
Fluenced the investigation of possible solutions by the project staff.
The prospects .and problems associated with the options are rhised in
this_section.3 For ease of reference in reviewing the prospeots and prob-
Tems associated with sate111te opt1ons Figure 2.1 prov1des information

on the te1ecommun1cat10ns satellite frequencies described in this section.

2.1.1 Dedicated Hybrid C/S Band Satellite

-The Tirst year 5 1nvest1gat1on focused pr1mar1]y on the p0551b111ty
of.a satellite in the 2.5 GHz band or one W1th hybr1d capac1ty at both
2.5 and at 6/4 GHz. Through d15cuss1ons w1th des1gners, suppliers
and regional telecommun1cat1ons off1c1a1s, it became evident that the cost

and schedule for the design of a special satellite of th15 class would be

proh1b1t1ve in @ region where resources are so few and econom1es so fragile.

Short of a specially designed satellite, one part1cu1ar1y expedient
approach might have been to mod1fy‘the ARABSAT conf]gurat1on to make it
suitable to the Pacific isiand nations. A]though the ARABSAT option
still exists, fhere probeb]y wouldron1y be one .U.S. b{dder-(Ford Aerospace
& Communications Corooration) who w0u1d therefore be the on1y supplier.
A Timited amount of equipment is already available for use at 2.5 GHz,

and any un1que equipment for the Pacific would take t1me, would requ1re

' add1t1ona1 expend1ture of funds and would pose a risk.

Ku~band was deemed unsuitabie because its effectiveness is 1imited
by the excessive amounts of rainfall typical 1in the island environment.
The advantage of the 2.5 GHz is that it is an easy'operating frequency

range with 1ittle rain attenuation, and earth stations can be constructed

.“by_re]ative1y_unski11ed.personnei; Maintenance is also fairly easy, and. . -

T o et =
. . ¢ - . T L .
By St BN LA

: ’ ' N R [ X 2 .
W T T S A A M RN
R it e tiing. e orard Ll TR Y S — fard - -

N XL - o .
e R R e B Tl D e i bt e -

E
f
W
;

T SR
il . L
iy} =




r K Ly
S SRRy

-y T

TELECOMMUNICATIONS SATELLITE FREQUENCIES (GHz)
EARTH TO SPACE TO
LETTER SPACE EARTH SHORT
BAND (UPLINK) (DOWNLINK) NAME
s 2.655 - 2.690 2.500 - 2.655 3.5
c 5.925 - 6.425 -3.700 - 14.200 6/8
-
X 7.900 - 8.400 7.250 - 7.750 * 8/7 ) ‘
= —
Ku 18,000 - 14,500 10.950 - 11,200 *+ 18711 < ¢
11.450 = 11,700 *# i
Ku 18.000 - 14,500 11,700 - 12.200 *** 14712
17.300 - 18.100 12.200 - 12.700 DBS ##a#
Ka 27.500 - 30.000 17.700 - 20.200 30/20
20.200 - 21.200 * 30/20 *
30.000 - 31.000 42.500 - 43.500 * 30/4y *
NOTES:

* = Military only

** = International (Intalsat) only

*%#* = The upper boundary is subject to change in 1983 (between 12.100 and 12.200 GHz).
*44% = DBS means Direct Broadcast Satellita. The lower boundary is subject to change

4 in 1983 (between 12.100 and 12. 300 CHz).
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- some experience with this band already exists in Pacific microwave 1inks

that operate on adjacent frequencies. Also, the simpTicity of the antennas

encourages Tocal manufacture.

As indicated in the earlier report, the 2.5 GHz band also

 has the great advantage of being listed for operation with mobile

stations in addition to fixed (island) stations. This dual use cou]d be

'1mportant in an area such as the Pacific island nations where mobile

facilities may be the only Tink for some villages or outer islands.

2.1.2 PALAPA Al1-A2

The PALAPA series of satellites was constructed by the Hughes
Aircraft Company.‘ The satellites are of the same design used for
the Anik A (Canada) and WESTAR I - III (U.S.) sate111tes They. con-.

sist of a spin-stabilizer design with a despun antenna Twelve trans-

“ponders of 36 MHz each are carried with a 5-watt power Tevel. These

satellites are nearing the“end of their design 1ife and will be re-
placed very socon by two 24—transponder PALAPA B satellites. It has
been suggested that PALAPA A1 ahd.AZ be moved to the east to provide
service to the Pacific islands.

Among the difficulties are the fact that the coverage pattern

~ does not match the area of interest, and--as in the case of a used

car--there is no way of knowing when old parts may fail. One
predictable and realistic 1imitation is fuel. These sate]lites w111

run out of fuel in the next few years ‘after which they will start to

drift toward the orb]taT graveyard of the Pac1f1c (near 106° w 10ng1-

‘tude) F1na1]y, the de]1cate po]1t1ca] cons1derat1ons wou]d have to

: be examxned
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The advantage of the PALAPA option is that the satellites might be

‘%j available with twelve to 24 months.

& The number of transponders surviving on the PALAPA A series is : - ?
unknown; however, Figure 2.2 shows the performance of a comparable sate]lite £ 'W_ j
series used in Canada. WESTAR has also been suggested, but WESTAR I and II " .-  %
have already Tost two and one transponders, respectively. The remaining |

capacity is in question and, therefore, not suitable for use in+the Pacific.

2.1.3 Construction of the Spare Western Union Satellite 7 4":'-_'

? Rumors prevaii that Hughes Aircraft Company has the major

i components for the construction of another satellite of the early _ .
? WESTAR/ANIK/PALAPA series, the same 12-transponder satellite mentioned T "_ﬁ
3 ' &
: in the previous section. s

Apparent]y, the unfinished satellite is owned by WEsterq Union,
and, if a buyer can be found, Western Union and Hughes would no doubt com-

plete the construction for a substantial fee. Previous attempts to find

a buyer have been unsuccessful. Within the industry, an unsubstantiated

price of $50 million (plus launch costs) has been quoted. Given that

new 24-transponder satellites cost substantially less, this price
seems excessive. It is-also 1ikely that only one satellite could be
constructed {without a spare). This approach does not appear attrac-

tive from an economic or operational standpoint. Weak as it is, however,

this remains an option for an underserved area such as the Pacific.

2.1.4 WESTAR T ({or IT)

The old Western Union satelTites have been replaced by WESTAR IV

and V. It has been proposed that these satellite could be moved to the

* .
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Pacific and inverted so that their antenna beams would fall into the
southern, rather than the northern, hemisphere.

This notion 15 1mpract1ca1 from a coverage standpoint, as the
portion of the earth which would be i1Tuminated 1nc1udes the middle
and the nigh latitude regions of the southern hemisphere, missing

compietely the equatorial and 1ow-1atitude Pacific island nations.

Most of the coverage would fall south of Australia and New Zealand where

there is no land, let =1one any people. This problem of inappropriate
coverage is shared by all of the old U.S. domestic satellites. Just
a5'1n the case of the PALAPA A, these sate111tes are old and have

unpred1ctab1e remaining capab111t1es

2.1.5 AUSSAT

The Australian National Satellite Communications System has a

coVerage area shown in Figure 2.3 (for the initial generation). As can

be noted from the diagram, the coverage touches very few of the Paciiic

island nations.
Mid-April, 1982, discussions between PSSC and officials of the

Australian Department of Communications reconfirmed the government poli

cy

on extending use of AUSSAT to the Pacific islands. That policy remains

unaltered. Prime Minister Malcolm Fraser reiterated earlier this year that

his government will consider the needs of the Pacific island nations in

the planning of the second generation of the Australian domestic satel]

“IF the first generation sate]]1tes are Taunched in 1985 and 1a5t seven

years, then the earliest date for the second generat1on wou'ld be 1991
(assuming there is a one-year over?ap between the f1rst and second gen-

eration). This is along time for the Pacific island nations to wait.

ite.
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2.1.6 TDRS/Advanced WESTAR

The Un1ted States is p]ann1ng to 1aunch a three sate1]1te series
beginning 1n 1983 using the Space Transportation System {STS)} and
a high-energy upper stage, the Inertia]_Uppee Stage (IUS), commonTy
called the "Shuttle." These sate]Tites,'although identical in all re-

spects, have two different names. When the satellites and earth stations

are in service to the National Aeronautics and Space'Administration, they

are caollectively known as the Tracking and Data Relay Satellite System
(TDRSS). An individual satellite is called a Tracking and Data Relay
Satellite (TDRS). These satellites sit at the geostationary altitude
and through tracking antennas can follow low-orbit satellites coliecting
weather and scientific data for relay onto an earth station in the
United States. They also track the Shuttle itself. This approach
improves the collection of this data and makes weather and other
information available on essentiaily a real-time basis.

An identical satellite was originally designed to be used in
commercial service by the Western Union Telegraph Company. In this
service, it is called the Advanced WESTAR. It has become apparent that
this part of the satellite will not be used for commercial purposes
within the United States. The Advanced WESTAR uses two frequency bands.
The Tower band (6 GHz up, 4 GHz down or “C-band") does not reuse the
frequencies by dua] polarization uniike all’ nther domestac u.s.
satellites current]y being manufactured and Tlaunched." Dua1 p01arization
is needed in the crowded North Amer1can orb1t arc but not in the Pac1f1c
vo1d The. h1gher commerc1a1 frequency (14 0- 14 5 GHz uyp and 11.7 -
12.2 GHz down or "Ku- band") on TDRS/Advanced WESTAR conta1ns huge blocks

of spectrum that cannot be used cost effect1ve1y This is due to the

D et e e e S S S
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channelization plan of 225 MHz 1in each transponder which cannot be
easily subdivided. The higher frequency is attenuated by the torrential
rainfall in the Pacific. The earth station costs are higher, and the
techno]ogy_is more difficult at this frequency.

The TDRS satellites will be placed over the Atlantic and Pacific
Oteans at 41° and 171° West equidistant from the mastef control earth
staffon at White Sands, New Mexico, USA. A spare sate]fite may be placed
at 79° or 91° West longitude.

The design specifications for the combined TDRS/Advanced WESTAR
satellites require the contractor to provide a satellite which can
simultaneously operate at both the C- and Ku-band freguencies. It
is the twelve C-band transponders in the Advanced WESTAR that are of
interest. The antenna pattern of these C-band transponders was originally
intended to cover the United States from Florida to Alaska when the
satellite was in a suitable position for use in the south and east of
the United States.

As indicated above, theATDRS satellite at 171° West has a full
complement of Advanced WESTAR equipment on board. Because of its
western placement and the northern hemisphere antenna orientation,
the beam at C-band will cover only the extreme northern Pacific
(see Figure 2.4). As can be:seen Trom this figufe, the only coverage of
any land mass s in the.nokthefn Aleutian Islands. The capacity is .
therefore idle and surpius. | " |

It has-been‘proposedgthat-fhis beam could be tipped southward
to cover many of the Pacific island nations. Figure 2.5 shows the

potential coverage of one such re-orientation.
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FIGURE 2.4
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To change the antenna beam pointing as illustrated in Figure 2.6,
it would be necessary to tilt the shovel-shaped antenna. As shown in
Figufe 2.7, the entire éate1]ite must be folded to fit within the cargo
bay of the Taunch vehicle. The antenna 1s.on a boom that must be
folded down to -be b]aced in operation. Engineering reports indicate
that by preventing the antenna from fully deploying, the beam can be
projected toward the Pacific island nations.

A primary advantage of this TDRS option is that a satellite
might be available to the Pacific soon after the January, 1983,
scheduled Shuttle launch; Table 2.1 shows the launch schedule,

Since the United States intends to occupy this Tocation on a
permanent basis, there is hope that replacement satellites and spare
systems would become available with time. No guarantee of continuous
service in the early years should be expected because of the potential
spacig problems. While the Advanced WESTAR part is very simple, the
TORS portions represent the most compiex satellite yet built for
communications, with moving antennas and other failure-prone components
that could 1imit the 1ife of the initial satellites in the series.

The radiated 4 GHz power from the TDRS satellites is the same
as for the first generation U.S. domestic sate]lites {such as
WESTAR and Satcom). This would permit the same small earth stations
to be used in the Pacific as have been so successtully deployed through-
out the United States. The low-cost and highly developed state of this
technology makes the use of TDRS's C-band capacity extremely

attractive,.
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TDRS ANTENNA BEAM POINTING

-
-

FIGURE 2.6
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TABLE 2.1 Y
TDRS LAUNCHES

TORS-A STS-6 Jan. 20, 1983 5
TDRS-B STS-8 July 4, 1983 !
TDRS-C 5TS-12 March 18, 1984 :

o
TDRS-D . | STS-15 June 12, 1984 i

‘ Source of Data: "STS Ftht.Assignment Baseline," duly 1982, NASA,
) Houston, Texas. (JSC-13000-7)

e s i




Pait R
S

A L L
N R o 1 a .-
. N » L
. R LA o Sar
s T S PN ML A L LN

=32~

One of the disadvantages is that the orbit Tocation is very
near a proposed Soviet satellite {(Statstionar-10). The fequency bands
of these two satellites slightly overlap. To avoid interference, it
may be necessary to give up between 72 MHz and 100 MHz of spectrum.
This sti11 Teaves at least 400 MHz available for Pacific island ser-
vice, a quantity estimated by Pacific telecommunications experts to
be.more than satisfactory for some time to come. Additional infor-

mation on the TDRS option is contained in Section 2.3.

2.1.7 Japanese Satellites

At the Pacific Telecommunications Conference (PTC '82) in
Honolulu, the Japanese government announced that the Research Institute
for Telecommunications and Economics intended to undertake a study
of Pacific islands telecommunications requirements. A 1987 satellite
launch date appeared in the distributed timeline, yet no official
contact with SPEC or'gbvernmEnts was reported as of this writing
(8/82). In a paper discussed at a Manila telecommunications workshop
in June, 1982, Dr. Koji Imakita, executive vice president of Mitsubishi
Electric, proposed a Japanese satellite for use in the Pacific.

Imak1ta § paper turned quickly to genera11zat1ons about "Pacific re-

qu1rements" w1th no 1nd1cat1on of spec1f1c target countr1es, whether

on the As1an rim or in the Pac1f1c Basin. As there is no present

commitment to this sate]]1te, and assum1ng a three to five year develop-

.'_ment t]me, it does not appear that a Japanese sate111te would be a par-

t1cu1ar1y V1abTe so]ut1on to the Pac1f1c island natlons problems,

desp1te Japan s continu1ng search for a sphere of 1nf1uence, especially

in the th1rd world.

hy r“ i 7 ———rr L ..
e oy A By o P ——— - — ..

e —




e

Th

-

-33-

2.2 Additional Solutions: Two Viable Options
E'f in the conceptualization of the second year's study, INTELSAT and 5
t INMARSAT received primary emphasis because they vemain the only viable
satellite options presently availabie for extending Pacific isTands'
commercial te?ecomﬁunications service. The-benefits and the regulatory

constraints involved in using both INTELSAT and INMARSAT are more fully

described in Sections 4 and 5 on the economic aspects of improved com-

munications in the Pacific.

2.2.1 INTELSAT

The COVerage'patterns of the International Telecommunications
Satellite Organization's (INTELSAT) Pacific sateTlites are shown in
Figure 2.8. The void in the central Pacific is the result of a very

deliberate engineering choice. Figure 2.9 shows the coverage for the

same satelTite in the Atlantic Ocean region. In the Atlantic, the
traffic demands are so high that‘the_%requenciES'must be reused on both

sides of the Atlantic. Zone beams cover South America and Africa. In

the mid-At1antic? interference is received from both these zone beams.

It is impractical to pfovide service’into'the mid-Atlantic except through
the global beam. 7F0FtUnate1y; there are no mid-Atlantic is]ands “An
identical satellite with the same beam patterns is used in the Pac1f1c.

kgi SR _ Unfbrtunate1y, there are hundreds of inhabited. 1s1ands between the two

southern zone beams, _
-Since the Q10baT bedm‘s DoWernfrom an'INTELSAf sate]iite 15 subQI.'
stantially Tower (at Teast 10 to 20 times), 1arger more expens1ve
'earth stations are requ1red Typ1ca] earth stat1ons in the Pac1f1c

~ have antennas of 11 to 20 meters and cost at least $1,700,000 (i.e., the |
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COMSAT earth.station under construction in Palau).

As will be shown later in the Pacific island grid also used in
Section 3,.INTELSAT has earth stations on islands with populations of
100,000 and more except where special considerations are involved,

INTELSAT has just recently instituted a new reduced rate struc-
ture fof the space segment (see Sect1on 5), but a maaor unchanged cost
element remains in the earth station,

INTELSAT has undertaken a number of studies and projects--some
nearing comp]et1on~~that are of special, imminent relevance to the
Pacific island nations.

Budio-Conferencing Seryice

The INTELSAT Signatory from Fiji, FINTEL, requested the INTELSAT
Executive Organ and the Soard of Governors in late 1981 to establish
a new tariff for multi-point to_mufti—ppint audio-conferencing over
a single carrier per channel circuit for educational appliications,
particularly in terms of possible applications to the University of
the South Pacific. 1In March, 1982, at the 50th meeting of the INTELSAT
Board of Governors, this new tariff was approved. FINTEL is currently

coordinating (for other Pacific INTELSAT users) the introduction of

" this audio-conferencing service in the South Pacific which most 1ikely

will be used only after the cessation of a reliable signal, and, there-

fore, reasonable service, from the weakening ATS-1.

Development of Lower Cost Earth Stations to Work with the INTELSAT
Space Segment _

For years, INTELSAT has operated a g]oba1 satell1te system that

carries two-thirds of the world's overseas traffic primarily on high

density routes between and among large countries. These requirements

plus global television distribution resulted in the definition of a

L e e o Y ey e 1y A el : Ly i
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satellite system of relatively Jow power and broad geographical coverage
that works to high gain earth stations of considerable compiexity and
cost. Over time, INTELSAT has expressed interest in accommodating user
needs for thin route traffic and remote comunities in both domestic and
regional applications. For international service, Standard A stations

of 30 meters with a cost of $4 to $10 million were supplemented by 11
meter Standard B stations of a cost of $1 to $3 million. LYen more
recently, a Standard D earth station for domestic service designe: to
operate with higher powered 72 MHz transponders with downlink power of

29 to 30 dBW has been proposed. As of August, 1982, however, there is

no INTELSAT satellite with that power and bandwidth in orbit or author-
ized tb provide this service on a single hop basis to the Pacific islands,
although double hop soTutions are under consideration. It is antici-
pated that this thres to eight meter type of domestic terminal with a
cost ranging from $75,000 to $300,090 wiil Tikely be approved by INTELSAT
by the end of 1982. These Standard D stations, however, operate in
concert with Standard B earth stations.

According to Marcel Perras, the business manager of INTELSAT, there
are plans to introduce a service into the Pacific which would permit small
(3-4.5m) earth stations o be located. on the out]yihg-151ands, provided
there is a large earth station (7-13m) at some nodal tocation. For a small
station to speak to a small station, the signal must trave] through the
satelTite to the nodal station and then back up through the satellite a
second time before it reaches the second smali station. This double
hopping requires additional sateliite capacity and, of course, the use of
the expensive nadal station which-may be in the-INTELSAT-Standard B range.

According to Perras, INTELSAT estimates the need for Ffewer than 100
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of these small staticns in the early years and fewer than 20 of the
INTELSAT Standard B-type earth stations in the same time pericd.
= The INTELSAT study is coritinuing, and Perras indicated that it is

hoped that if the Board of Governors accepts the results, service could

eventually be introduced in coordination with the island nations.
The new audio-conference tariff initiated for the Pacific certainly

provides a positive sign of INTELSAT's growing interest in meeting the

needs of the Pacific islands.

2.2.2 INMARSAT
The International Maritime Satellite Organization (INMARSAT) also
has satellites in the Pacific. At present this is the Pacific Marisat

but will soon be replaced by dan INTELSAT-V carrying a maritime communi-

cations subsystem (MCS) on board. INMARSAT services operate at 1.6/1.5
GHz and are intended for use only with ships and oil rigs. It appears
that INMARSAT may be willing to consider stations on aircraft and perhaps

even on islands, which might be envisioned, as one consultant suggested,

"as permanently anchored ships.”

A particular advantage here is that the earth station is relatively
simple, with a 1.4 meter antenna, and with a much lower cost than INTELSAT
(approximately $40,000 to $80,000).

The economics of the per-minute charges are discussed in Section 5,

;; which provides further information on INMARSAT.

2.3 Tracking and Data Relay Satellite System (TDRSS) Option Emerges

- As mentioned in Section 2.1.6, ‘he potential to gain access to a
- new satellite arose during the course of this investigation. Late in

1981, PSSC learned of the possiblity that otherwise unused C-band capacity
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on the 171° W satellite of the TDRSS to be used primarily to monifor
the shuttle and Tower orbiting sateliites such as LANDSAT could be
utilized in the Pacific. PSSC recognized TDRSS as an option for the
Pacific and prompted the dialogue which has begun between NASA and |
the Pacific nations.

In its briefing papers for preparation for UNISPACE '82--the
second United Nations Conference on the Exploration and Peaceful Uses
of Outerspace--the Office of Technology Assessment of the United States
Congress (OTA) asserted that “the United States has a major opportunity
to imprave its relations in the developing countries by assisting in
upgrading their communications service and thereby enhancing their
prospects of economic growth by creative use of the Tracking and Data

Relay Satellite Svstem" [UNISPACE '82--A Background Report, July 14, 1982,

p. 64]. OTA said the TDRS "initiative would cost- relatively 1ittle
but would demonstrate United States commitment to the welfare of the
developing world" (ibid.). The issue was not formatly introduced at
UNISPACE '82.

Technically and financially, TDRS/West ié a far better prospect
for improving Pacific islands communications than other available options
discussed in this report. A major constraint, however, Ties in the
uncertainty of its availability and the, as yet, unresolved issue of
control of the C-band capacity. The Natiqna]-Aerqnautics and Space
Administration (NASA) and the private company rasponsible for the TDRS
project, SPACECOM, must resolve this internal -issye before any further
negotiations are undertaken. During the summer of 1982, *the question of
whether or not the Pacific island nations would be invited by.thé'U;S.

government to use TDRS's excess C-band capacity for commercial pukposes
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Was at issue at both UNISPACE '82 and at the South Pacific Forum, the
annual meeting of prime ministers from the eleven independent Pacific
island nations, Australia and New Zealand. The United States delegation
to UNISPACE '82 did not commit itself to including the TDRS option as

an initiative for the United States to undertake. At the Forum-meeting

in Rotorua, New Zealand, August 9 and 10, 1982, a communique was

issued regarding the use of TDRS in the Pacific. "The Forum (the

13 prime ministers) agreed to express to the United States Government

its interest in acquiring access to a planned satellite communication
system which could be launched in 7983." The Forum instructed the

South Pacific Bureau for Economic Cooperation (SPEC), its secretariat,

to indicate to the United States Government (Department of State and NASA)
that telexed messages from SPEC should be viewed as an official éxpression
of the prime ministers' interest in assuring that they see TDRS as a highly
suitable means of meeting the urgent telecommunications needs of South
Pacific colntries. Such messages expressing SPEC's intereSt:in further
discussions on the possibility of modifying TDRS to meet Pacific needs have
been sent to U.S. government officials. “The Pacific islands. leadership is
definitely interested in securing use of what has been termed "otherwise

unutiTized space ‘capacity” for the Pacific island nations.

2.3.17 A Guide to the AppTiCatioh'df the TDORS Cw Band Capac{ty'in the Pacific

o, c- . i : e . Y BE . hmaeren s b e L AT, s e e R S
R e PV e Anscr

As described in Section 2.17. 6, the westernmost Track1ng and Data Relay

- Satellite (TDRS) is destined for 177° W Tongitude over the Pac1f1c. It

carries twelve transponders for use at C~band (3.700 - 4,200 and 5 925 -

6.425 GHz) The spacecrafis have been des1qned for’ simultaneous operation

at both Ku-band and C~band frequencies.
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Figure 2.10 shows the coverage of the Pacific afforded by this
satellite with a modified C-band antenna. The particular subregion of
the Pacific region that would be covered by TDRS/West extends from the
Cook IsTands on the east through to the Solomons on the west, Figure
2.11 shows the complimentary services provided by INTELSAT and PALAPA
satellites.

Based on extensive discussions with the heads of state and the
tocal telecommunications authorities in these isiand nations, several
areas have been excluded from the proposed TLRS beam. These include
French Polynesia and New Caledonia whose telecommunications requirements
are currently being met by France, the Federated States of Micronesia
where COMSAT is installing earth stations to work to INTELSAT and
the Commonwealth of the Northern Marianas, already served by INTELSAT.

The TDRS C-band offers substantially higher radiated power than
the global INTELSAT service. Because o7 the Tocation of the INTELSAT
satellite (nearly overhead for this particular set of isiands), it is
not possibTe to use the hemi or zone beams, which cover only the extreme
rim nations (such as Australia, Japan, the United States and Canada).
Discussions with INTELSAT on the possibility of relocating to the east
and west one of the nearly retired'INTELSAT satellites so the zone
beams could cover the Pacific island nations have led to the con-

clusion that such a scheme is impractical.

2.4 High Frequehcy Radio: 'Advantages and Disadvantaggg
Any discussion of satellite options‘must include a reference to
single side-band radio. Sing]é side-band high frequency (HF) radio

is at present a widely accepted means of communications in the Pacific.
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TDRS COVERAGE ‘AT 6/4 GHz
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Its use requires minimal service and operator training. Fading, inter-
ference and the need for frequency hopping to maintain contact Timit the

effectiveness of HF use.

2.4.1 Sateliites' Ascendency

Satellite technology has overshadowed HF because it is flexible,
provides high signal quality and offers high circuit availability; it
may best it most applications.

Compared with terrestrially carried long-haul telecommunications
media (e.g., HF, tropospheric scatter systems, line-of-sight microwave,
Tong-haul cable) satellite can place communications nodes {send and re-
ceive usaga points) anywhere within the region requiring service.
Satellites are distance insensitive and can accommodate changing traf-
fic patterns.

Satellites also provide point-te-multipoint capabi]ity.(sending a
message Trom one to several pofnts simultaneously)} for longer distances
and with higher reliability than HF radio. With satellites, television

also enters the realm of possibility.

2.4.2 The Potential for Complementarity

Cost ultimately weighs heavily in an HF/satellite comparison.
Because HF is widely used--though not neceésari1y reliable-~and is
available in the Pacific, it is prudent to discuss the merits of this
option and to examine general costs of using HF'radio for long-haul
communications by detai]ing two specific scenarios where HF is compared
to satellite use. Facts and figures used here wére provided to PSSC

engineers by the ITU project staff in Suva, Fiji (see Section 2.4.5).
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There is 1ittie dispute that HF radio and satelTite use complement
ane another when appiied in appropriate environments; although satelli+e

technology has eclipsed HF radio, the HF industry continues to provide

valuable, needed services to underserved regions.

2.4.3 Nature of HF Propagation

High frequency (HF) radio has been used for decades for both local

and long distanCE'teiecommunications. Using the ITU definition, HF radio

consists of that part of the spectrum between 3 and 30 MHz. This
‘region {also knoﬁn as short wave) depends on the ionosphere to reflect
the signals radiated by refatively simple antennas. The strength of the
received HF signal depends on many factors including the time of day,
the height of the ionosphere and the distance from the transmitter.

Directional antennas may be employed to increase the signal strength and

its direction. Because the short wave frequencies are so widely used and

because the ionosphere is often unpredictable, substantial fad1ng and co-

channel interference takes place. HF radio tinks have been used for many

years for communications. Most advanced nations do not depend on the HF

radios for domestic services. They have replaced these 1inks with micro-

wave, cabie and satellite distribution methods, However, there are many

regions of the worid where these- technologies may not be applicable and,
therefore, HF radio is stil1 widely used.
HF radio is used for long distance vdice,-facsimi1é'(especia]Ty
weather) aﬁd radio teletype services. It is also widely used by ships.
HF is widely accepted in the Pacific at this time and can requ1re
a rather minimal amount of service and operator training. The operator
must have the ability, however, to cope with the fad1ng and the 1nter-
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_quencies to radio frequencies for efficient transmission. Several voice-

" width compression techniques (slow scan and facsimi]e) may provide some
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ference. In some cases, this may require fregquency hopping to maintain

contact, espec1a11y if circuit ava11ab111ty demands are high.
Optimum use of the radio frequency spectrum for full- duplex telephony b B
(voice, analog) is usually by means of single side-band transmission. The

modulation process may be envisioned as a direct translation of the fre- T

frequency (VF) channels can be accommodated simultaneously by one trans-
mitter or receiver, the pair being called a transceiver. A system carrying
more than one VF generally uses independent side-band (ISB) modu]atfon. ﬁgfhﬁgjf. i
Typical systems operate with'transmitter powers of 100 watts to 10 o
kilowatts and can cacry up to four VF channels simultaneously using : S

independent side-band transmission. One or more of the VF channels can _A5 D:?f2f

be subdivided For low-speed telegraph channels using voice frequency
telegraph (VFTG) equipment.
It is not possible to transmit wideband signals such as high-speed

data (above 320 baud), program—grade'audio (15 Khz) or real-time

video over such a system owing to both the bandwidth restrictions

jmposed by controlling spectrum management authorities and to the dele-
terious effects of frequency selective fading on non-voice signals. Voice
.§igna1s are usually not adversely effected since the human ear is espe-

cially forgiving to frequency selective impairments. Conv¢ntiona1 band-

form of visual commun1cat1ons over a YF channel similar to methods cur-
rent1y used in the Uni ted States and other nations. Butoneshuu1d not.

count on resounding success transm1tt1ng v1sua1 jmages over HF radio.
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2.4.4 Recent HF Radio DeVelopments

The HF spectrum, while considered by many to be an unmanageable,
dead technology, seems to be coming under the reins of research and
microprocessor control to a new level of reliability.

Certain propagation conditions may render one radio frequency
useless, while another frequency which is only stightly different may

provide clean, solid communications, This has been a "headache" in

HF radio. To allow operators to make rapid frequency changes to a more.

reliable frequency at any given time, many companies dealing in HF
equipment have developed aids for operators.

The so-called "chirp sounder" developed by Barry Research about
six years ago is an assistance to well-qualified operators but re-
quires operator interpretation and intervention io select the best
frequency. It is also costly, informally priced at $100,000,

A ful]y.automatic system has been quite recently developed and
marketed by the Collins Radio:Group in Cedar Rapids, Iowa. Under
microprocessor control, an interactive, machine-intelligent scanning
of the authori;ed frequencies takes place between radio terminals.
Coﬁmunication cir-uit re11ab111ty can be dramat1ca]1y 1mproved w1thout
operator int tarvention g1ven that several radio frequenc1es are ava11—
able spanning the HF band and that des1gn factors are bu11t into the
system allowing such f?equenqy hopp1ng

The Collins HF80 ser1es with scann1ng a1]ows co- 1ocat10n of

' transm1tter and receiver at any given ‘terminal aTthough opt1mum

re11ab111ty oceurs with spatan separat1on.

The U. S Nat1ona1 Bureau of Standards has been p1vota1 in the

"'deveTOpment and updat1ng of 1onospher1c modeling - for propaaat1un

| pred1ct1on A computar program called IONCAP_was released in March .
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of 1978 with several important revisjons and amended models-of the

Sporadic-E layer characterization.

- fonosphere, such as density profiles, improved Joss equations and

Several companies involved in HF. radio utilized IONCAP or similar

Programs to determine system design parameters for grade-of-service

and reliabiTlity commerisurate with the application,

There are a number of companies involved in HF radio that were

contacted by PSSC.

deserted the market, others seem to be doing weli.

While some of thé_wel?—known-compahies have

A tabu]at10n of

firms contacted in connection with th1s study and who are st11] in

the market is given below.

1. Coltlins TPTecomm Products
Cedar Rapids, IA
319/395-4120

2. Stoner
Los Angeles, CA
714/987-4624

3. Hafr1s

Dealer, San Francisco
415/957 1300

4. Scientific Radic
Rochester, NY
716/458-3733

5. Granger Associates
Santa Clara, CA
408/727~3101 .

6, Techno1ogy for Commun1cat1ons Int 1

Mountain View, CA
- 415/961 - 9180

7. U.S, National -Bureau of Standards
ITS-Boulder, CO
- 303/497-3000 ..

HF80 series 1,3 & 10 KW
Automatic Adapt1on
Antennas

AT&T supplier

SSB-112A 100 Watt

Not FCC-Approved

No scanning
Simplex-requires total
Operator intervention

100-W to 10 KW

Uses Barry Research

or other scammers--64 channel

150-W to 10 KW -

Selective call scann1nq

Phone patch

Already has numerous radios in

Pacific
- Uses NBS IONCAP

- Antennas only- -

- Antennas aonly

Uses IONCAP and s1m11ar pred1ct1on
Programs

-Government-based .research information

d1ssem1nat1on, creator of IONCAP
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2.4.5 Specific Cost Scenarios

Appendix A describes a scenar10 outlined by an ITU representative -
with a work1ng appreciation for telecommunications in the Pacific Basin.
The examples include communications (1) between Funafuti, Tuvalu and

Fi37 and (2) between the Tokelauand Western Samoa.

2.4.6 HF in Transition

One cannot deny the potential utility of HF radio Tor many app11cat1ons
particulariy for low- -density thin-route traffic requirements, Individual
applications necessitate individual solutions, But considering all appli-
-cations together, sateliite communications offer greater potential for

general sat15fact1on of needs than any other transmission tethnoiogy._

2.5 Communications Alternatives Summary

As indicated in Appendix A, the cost of a simple HE radio Tink be-
tween two islands is quite high. 1In a Tink between Tuvaly and Fiji, the

cost at each end is approximately US$500,000 or about- US$1 million for the

combined two-way 1ink. In comparison, satellite earth stations run between n

several thousand to one million dollars per station depending on the
satellite used and the station capac1ty Each earth station can contact
any other station at any t1me, which is d]ff1cu1t for HF serv1ces.

. Table 2.2 shows the trade- off between the sateTthe equ1va]ent
radiated power and earth stat1on f1gure of mer1t (G/T) A h1gher -power
satellite allows a Tower G/T in each of the many earth stations,

In a system in wh1ch there are only a few hundred earth stations

wor1dwide (such as INTELSAT), an acceptab]e practice is to place many ]ow—

power transponders on a large satelTite. Since the earth stations- are

| ey
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TYPICAL ANTENNE D1A il"-). 3 3 4,3 4,5 6.0 8.0 3 K
LNA (F.). 150 120 150 120 156 e 1 K
COST OF EACH EARTH STATION 25 2 30 32 4 a0 1 $11600
TOTAL COST OF CLASS OF E,5. 350 2512 1540 1632 2244 33300 H $11000
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owned by entities other than INTELSAT, the need for huge and expensive
earth stations is of less concern to INTELSAT.

Regional and domestic systems have somewhat the inverse incentive.
Substantially higher satellite power permiis the use of smaller and less
expensive earth stations. Instead of a few hundred earth stations, these
systems now contain several thousand or even tens of thousands of earth
stations. The majority of the U.S. domestic earth stations are receive-
only terminals. These are used for the reception of television, radio
programs and teletype services. It is estimated that there are now more
than 50,000 earth stations in the United States. This would not he
possibie if the power level were in the international range (or about 20
times Tower).

The Pacific island nations have requirements similar to domestic
systems. Figure 2.12 shows the e.i.r.p. levels throughout the Pacific.

Figure 2.13 shows the figure of merit necessary to carry three voice
channels into each of these areas.

Figure 2.14 shows the antenna diémeter that might be used in these
earth stations. Finally, Figure 2.15 provides some sstimates of the cost
of each of these stations.

TDRS remains attractive, but too tentative for present planning pur-
pose. Therefore, a review of all the possible satellite options returns to

INTELSAT as the most available, workable option for the jmmediate future.
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3 \A-PARBMETRIC STUDY OF THE NUMBER, DISTRIBUTION, SizE i
AND COST OF EARTH STATIONS FOR THE PACIFIC ISLAfDS '

Section 3'presehts the results of an exercise in macro or aggregate ’ \
Planning to determine the number; size, cost and distribution of earth ! E
stations for the Pécific isTands. A;computer model based on actual popula- f_ -
tion-distribution was prepared tb Project the number of earth stations and |

their Tikely Tocations within the Pacific region.

‘Besides population, numbers of islands in a given area and the relative

Co
oL P
fas w o

Capability of each area to support an earth station were also considered.

As the purpose of this exercise was to determine the humber of earth stations
required to meet Pacific islands needs, Jurisdictional boundaries were not
viewed as constraints, nor was the.fact that Standard A and B earth stations

service a number of the region's capitals.

Tij Projected numbers of 2arth stations for 100, 500, 1,000, 2,500,
‘ 3,000, 10,000, 50,000 and 100,000 peopie per earth station were deter-

mined'for comparison and for future study, One earth station per 2,500

people was selected on the basis of serving the individual island districts
and the populatibn. This also coincided with the estimates utilized

by economists in Settioné 4 and75. One earth station per 2,500 people
WOu?d require approximately 1,400 éarth stations, a number which could

reasonably be manufactured, purchased, transported and assembled

Tor island use in the near term, It 1s anticipated that this number

of earth stations would form the backbone of the Pacific Basin telecom-

munications network.

To illustrate the technique for determining tuc size and cost of

earth stations, a possible antenna pattern was overlaid on the South

e —————.

Pacific excluding Papua New GUinea whose needs, it is anticipated, wil]
be met by the Australian AUSSAT. The TDRS pattern described in Section 2
[_
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Was used in this example. If the earth stations that could be covered by
AUSSAT were removed 400 earth stations would remain for placement through-
out the isTand Pacific excluding Papua New Guinea,

Sect1on 3.3 shows the distribution of earth stations based on popu-
Tation, number of islands and number of nations, while Section 3.4 shows
the size and cost of earth stations by re- plotting the map used in Section
3.3, A figure is also used to convert the satellite power into earth
station requiremehts. A Yink budget is enumerated. Using the same orid,
Project engineers determined the earth stations by size and total costs.

Section 3.5 looks at the INTELSAT alternative and includes a table
with a bréakdown for the COMSAT earth station currently under construction
for use with INTELSAT in the Republic of Palau, northwest of Papua New
Guinea in the Caroline Islands.

Appendix B comdrises an extensive Tisting of Unjted States-based

suppliers of earth stations and earth station components,

3.1 Graphic Depictions

Figure 3.1 is § map showing the Pacific tsland nations. This map
has been converted into a computer Presentation by subdividing 1t into
over 100 individual squares of 5 degrees in Tongitude by 5 degrees in
Iat1tude. Each square conta1ns about 300,000 square kilometers or
120,000 square miles. Each square is tw1ce the size of the state of
Pennsylvania. These Squares will be used to ‘help determ1ne the number
of earth stations, thejr potent1a1 Tocatiun and the resulting total
earth segment cost for var1ous conf1qurat1ons of the Space segment,

For the purpose of th1s report, the‘_gace segment is defined as

(1) the satellite (or port1on thersof for a shared system) providing
the commun1catzons, (2) the ]aunch vehicle costs and (3) a share of any

costs assoc1ated w1th the ma1ntenance of the spacecraft on station.

s e e s
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The earth segment consists of the (1) transmit, (2) rece1ve2,
and (3) transmit/receive earth stations. There are several subciasses
of earth stat1ons based on the amount of traffic per station. These
range from s1ng1e channel through a few channels to severa] hundred
channels in the case of a major trunk station. The earth segment also
includes a network control center which manages the transponder resources
and keeps. track of user traffic. It alsg provides interconnectivity
between users, | | :

As a rule of thumb, stations with fewer than five voice channels
-are assumed to be self-sufficient {having te1etype or telephone equip-
ment in the station). The larger earth stations are assumed to be
connected to the. existing teTephone network. HNo extra costs such as
extension 1ines from the present exchanges to the new earth stations

have been included for connection into these networks as these con-

nections will most Tikely be relatively short and do not constitute a

major cost increment.

3.1.1 Population Pep Square

The population within each 5° by 5° square was estimated using the

‘most current demograph1c 1nformat10n available (see Figure 3.2). 1In

a few cases, a single nation oy isTand falls entirely within 2 single
square, mak1ng the process fairly easy In most cases, however, a
square contains severa] 1sTands or even more than one country (see
Sect1on 3.1.3). In this case an estimate had to be made for each

isTand or island group and totaled. Ubv1qus]y,_vast expanses of the

Wh11e the remainder of this section discusses only two-way earth
stations, :here is obvious potential for a high-powerey satellite
radio d1str1but1on service to small receive-only stations. These could
be fed from the rational center %y a transmitting earth stat1on.

W wFxd o0
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area are either uninhabited ocean or islands devoid of any appreciable

popu]ation, yet some areas have re1at1ve1y densely populated communities.

This map may be used to determine the number of earth stations per

square if based on population per earth station. C : ':_',ﬁ_:]

3.1.2 Islands Per Square N
Clearly, population is not the only indicator of the number of R :
earth stations required in each square. Some countries contain only

one or very few islands but have a very high population concentration.

Since these areas tend to have an already developed telephone network

(irrespective.of quality), their urban centers could be served by one
or a few earth stations of greater capacity thus lowering the total
number of stations for that square.

Other squares, however, contain many islands and, therefore, might
need more earth stations for the outlying isiands than a pure popula-
tion-per-earth-station count might. otherwise reveal. The criteria used

for the construction of this map was the number of islands shown on

The New Pacific Map, published by the Hawaiian Geograph1ca1 Society.

The analysis is shown in Figure 3.3.

3.1.3 Countries Per Square

The coverage and number of earth stations may also be dictated

by the number of countries in each of those 5° by 5° squares. Borders
run through the surrounding waters of the countr1es and rare]y through

land masses. Because 1at1tud1na1 and 1ong1tud1nd1 11nes were typ1ca11y

used to mark nat10na] boundar1es, countr1es per square are clearly demar-
cated. "Eight squares contain islands of more than one country and two

contain islands belonging to three different countries (see,Figure 3.4).
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of earth stations that would be necessary. On the'other hand, Fiji's

| that there are two 1nd1cators of h1gh s1gn1f1cance in the corre]at1on be-

" domestic product (GDP) per person in each of the 1s]and groups and

the diversification of exports.

-64-

3.1.4 Earth Stations Per Population Sauare

One of the parameters employed in this portion of the study was
the number of people ﬁer earth station. Figure 3.5 shows the number of ' T
earth stations necessary if each station served 100,000 people. Over- : ‘3
Taid on this map is a 1ist of INTELSAT stations presently in service.
Figures 3.5 through 3.13 show the number of earth stations which would E f
be required if population were the sole criterion.

The strengths and weaknesses of this approach are apparent from

the figures. This approach provides an equitable distribution of earth

stations; However, on Some islands {e.g., Fiji) the population is s

concentrated on several islands, thereby distorting the true number

two major islands have good telephone service, which would reduce the

number of earth stations required for that country.

3.1.5 'Economic Indicators

Selected economic implications of this parametric study appeaf
below. While the economic considerations of te]ecdmmunicatidns develop-
ment in the Pacific islands are discussed in more detail 1n Section 4 and 5
of this report, it is 1mportant to note here that the present parametric

ana]ySTS corroborates the f1nd1ngs in the sect1ons that follow, wh1ch show

tween te]ecommun1cat1ons demand and trade These 1nd1cators are the gross

_ produced within a nation..

The gross domestic product (GDP\ 1s the tota] of goods and serv1ces
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FIGURE 3.5: EARTH STATION DISTRIBUTION (1 per 100,000 people)

R I e mmasias o heies

INTELSAT A
] | 0. 0 09 0 0 0 0 0 0 0 0 0 0 ¢ 0 ‘

| R
‘ o ilJ o PNG BUADCAL

TSI ERLGE S L v, T ATl 2R . R

VANUATU

Er : 0. 0 | 0 0 0 0 @ 0 0 0 0 0 0 0
. | - | - ’

§D. COOKS

.
0 0 0 0 0 0 0 0 ¢ 0 (:::); 0 0 0 4"!" 0 e
' i
_ _ ]

ALTYND ¥ood 40
81 39Yd TUNIDRO




R PR o s A0 bl . TR A Y A

FIGURE 3.6: EARTH STATION BISTRIBUTION {1 per 100 peuple)
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 .
’ 0 0 0 lay 0 0 0 0 N 0 0 0 0 0
i ‘ : ' i
3 | - - |
¥ 0 LR T R 0 3 15 3 0 ¢ 0 0 0 0 0 |
L3 | | |
i | | |
L 23 7 6. 22 3 s 5 1 158 0 ¢ 0 0 0 0 ;
1 0 0 0 0 0 : 0 9 M 0 0 0 0 0 17 0 , ‘
[ .
. o !
* o 0 3302 U Y 0 97 b6 89 0 2 0 0 0 0 \
l ? | PN BUADCAL i
‘) . - - - Neke :
' i 0 BA%S 13930 1146 508 114 3 0 90 0 16 0 3 b o TR :
1 E ok : -8 & |
‘t o - 0 0 0 1243 9 1 o ® MO 155 4 @, o g BE
% g | . | YANUATU | % '%
g 0 o 0 b0 0 0 1102 0 405 108 325 39 0 38 0 -"jm “
e | 3 §0. COOKS @
: 9 R’ 0 o o 0 o0 o T 0 0 0 115
: . _ _ . ' ‘.
[ Total £S: 45,718
]
‘ |
| -




! 15£ “‘l"r\"y"\r‘g: : . e T = W_VHP : Q
ii-:’_
FIGURE 3.7: EARTH STATION DISTRIBUTION (1 per 500 people) : _:
i 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
5 2 0 0 3 0 9 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 g 3 1 0 0 0 0 0 0 0 -
: |
o B 3 TR ¢ 851 2w 0 0 0 9 0 0 0 '
‘i 0 0 0 0 0 2 0 2 59 0 0 0 0 0 3 0 N
3
{
| 0 0 b0 0 3 1 0 19 13 18 0 ; 8 0 0 0 ;
L | PNG CUADEHL -
fl[ 0 0Tz 23 102 3 9 0 18 0 3 0 1 1 0 .
o0 P
. - |
| 0 0 0 0wy 4 30 2 0 6 2 3 63 3 0 0 o *
T Q%
/! YANUATU o &
3 : - :
| 0 D p 0 0 0 0 2 0O ow g 0 9 0 3
¥ = £
;’.: 80. COOKS _ I
K 0 0 0 0 0 0 0 0 0 T 0 0 73 0 H@
Total ES: 9,143
- 4- .




FIGURE 3.8: EART'l STATION DISTRIBUTION (1 per 1,000 people)
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FIGURE 3.72: EARTH STATION DISTRIBUTION (1 per 50,000 people)
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In thé'parametric'ana1ysis, Figure 3.72 shows the number of earth ' R

stations that would be required if there were one earth station per 50,000

peopie. Ninety-one earth stations would need to be'pTaced in sixteen

different 5° by 5° squares--a number which is close to the INTELSAT Loy
estimate in Section 2.2.1. This number further indicates the possible

distribution of service that could be provided by the proposed new INTELSAT ]  .}

service. Note that, based on this criterion, several island nations with g‘_ﬁ;:?
Tewer than 50,000 inhabitants would not be served at all.

Figure 3.11, with one earth station per 10,000 peopie, shows distri- ]15 f j

bution in 33 squares, while Figure 3.9, with one earth station per 2,500 :§<{§J?;
inhabitants expands the coverage to 1,826 earth stations in 42 squares.
With one per 1,000 people, Figure 3.8 shows 4,566 earth stations in 46
of the 135 sguares.

Several important conclusions can be drawn from this work. The

present method of locating INTELSAT earth stations in the Pacific is to
place them at national capitais which are, for the most part, the major
E urban centers. One difficulty with this method is that the urban centers
which have the benefits of advanced infrastructures are further developed

with the implementation of advances in telecommunications; whereas Tesser

developed rural areas do not enjoy the advances that create the richer : }1-;

quality of Tife found in urban centers. Section 4 describes the effects ”i?:ll

of such infrastructure deprivation on rural populations and the exodus
from rural to urban enviromments that results. I communications were

made available to rural inhabitants, this migration could be slowed and

possibly stemmed or reversed.

et Tl s b-aal ™ . V= o

;H : i A'higher;poweréd satellite permits the economic deployment of many

small earth stations into the vrural areas and may invite economic

PRr——

deve1opmént. It fs be1ievéd that in addition to the obvious economic

2. e N 3
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advantages, satellite communications in the Pacific will have a profound
influence on social and political changes. It is anticipated that the
most important economic rewards would be achieved through expansion of
voice and telex service. Television will come in time, but for now

television may be counterproductive if it raises expectations without

P AR S ..
ekl i,

1 contributing appropriately to the well-being of the rural as well as

urban areas of the Pacific.

3.2 Conclusions of the 5° by 5° Square Study

If a satellite antenna beém could be optimized for coverage of the

Pacific istand nations, and earth stations were purchased and assigned

Tocations by central adthority, it is expected that the power output

R L T W

from the satellite as distributed by its antenna pattern would closely

e

FLEN

matth the population distributiqn. This would result in a nearly con-
stant watts-pef—person c;nfiguration which could then be translated
into the most economical earth stations_over a regional basis.. The
heavily populated areas would be covered by high-powered signals using
sma11§~1nexpensive earth stations. The_]east populated areas could use
more éxﬁénsive stations. There would be very few of these. When
averaged over the ‘entire network, this would result in a. least-cost
earth'segment. -

There isino readily available, already built satellite with this

precise pattern; therefore, this only represents an ultimate goal for

S m e, e G el el e

a future generation of satellites. Practical satellite antennas have

beams shaped over the entire earth or other specific geographical areas

such as the. United States.

Figure 3.14 shows the combined coverage of INTELSAT, PALAPA-B,
TDRS and AUSSAT for optimized coverage of the Pacific nations.
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3.3 Distribution of Eerth Stations

After completing the parametric analysis of population, the number
of islands and the number of nations per square, the project ctaff
"#? determined the number of earth stations that would be required per A

square assuming that dne earth statidn per 2,500 people would provide

|
J
1
an adequate bas1s for a satellite-utilizing communications network for the : -4

Pacific isTands. F1gure 3.15 shows the distribution of earth stations . ]
R

4

i

f%;, based on both the parametric analysis and actual information on the demo-

§ graphic configuration of each 5° by 5° square. In some squares, the

number of earth stations has been increased to take into account the

ropmam s

S TEETE am e,

number of islands. In other cases, such as Guam, the number of eavrth

stations has. been reduced because the popuiation of the island is so

B e T T ——
P ;
x

concentrated.

3.4 Size of Earth Stations

‘[éﬁ _ ~Table 3.1 shows a Tink budget. for a statien in Fiji for the

present INTELSAT global beam and for a hypothetical TDRS/C-band beam.

5

- For the present analysis, the minimum earth station antenna diameter

chosen was three (3) meters to limit the potential for any inter-

T S U

ference from adjacert satellites. In this’exampTeg a very crude (150

Kelvin) Tow-noise amplifier is used for the TDRS beam.

L L
e ..

'The calculations and-ana1ysis of fﬁfs'sectioh are based on the
fii following assumptions: (1) both sateliites aperate with a network of

':approx1mate1y 1 400 earth stat1ons, ( ) during the busy hours 20 percent

1 st T T r—

of ‘the stations are in use; (3) traff1c is spread across four trans—

poriders; (4) voice activity is emp]oyed

| i
i
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LINK BUDGETS

SATELLITE MANE:  INTELSAT TPRS-C
BEAM NANE: ELARA SOUTH FEEIFIC
LGEATION: 1185 WESTH 171 %E51
174 ERST '
EARTH STATION LOC: FHI UBIS
FREGUENCY 3.9 t h00EHZ
SHTNRRTIDS EIRP 25,00 t 3500 DN
OFF ALIS LCSS 0,50 i 35008
NO OF USERSUTCRAL) 1400 1420 USERS
BUSY WR ECTIVE ] 201
250 260 UZERS
YDICE ACTIVITY I 3
FUSY W7 CRRRIZRS 12 152 C£#7 1ERS
TRARSFINIERS 136D 4 1 TRANEFND
CAYBIERS: TPERIFPR 20 16 [3RFTERS
LPLT BATKOFF 1 ' A58
ACIUAL USEFUL EIRP 20.50 0.5 GiM
EIRF PER b jEP 8,03 13,03 GEN
ELEV RhsLE 75,00 § 86,00 [ZoREES
DISTARE. 3N 3517 ¥R IAFFR
FATH LDSS 195.50 195,74 b
CRAIN LOSS. 0.5 W 0.00 05

ILL LEVEL ‘% EARTH  ~158.97 -149.97 DEN/SQ N
EiS, ANT DIA 5.00 i 5,00 HETERS
AT, EFFICIENCY L8 L] 55 PERCEKT
ANT, BAIN O MIS.' L1 3% 08I
Lu5 TENF 100 1 150G KELVIR
SFv HBTSE 40 H 43 KELVIR
SI5T hDiSE TENP 140 153 KELVIN
£5, 81 24 16 0BIAY
E.5, MAINT. HRRBIH .20 H 0.7¢ 0B
CRRRIER TG THERWAL -158 ~}68 LBk
BOLTINONNS COMST,  22E.60 278.&0 DR

LT &l &1 GEY
hIISE FRRUHIDTH (1) L] 0,08 My

CIR DDA} bE] 15 08

CiR WP} 26,08 ¥ Z8.06 0B

C/IN (54T) 32.00 £ 3n00 0B

EI1 hsm .00 & 22,06 BB
C/iRe]) TOTAL 13,93 $3.55 hB

REC. THAESHOLD 7.00 ] 9,00 1B
HAREER 4.3 .&.85 i}
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Additional charts and tables are provided for comparison.

rigure 3.15 shows the TDRS overlay on this set of earth statjons.

Figure 3.17 plcts the required figure of merit which was used to con-

struct Table 3.2 for the TDRS exampTe This table shows the quantities

and costs of the earth Stations in each of the two systems

When the TDRS e.i.r.p. falls below the thresho]d shown, the present

- analysis assumes that the INTELSAT service will be used (wh1ch W1]1 re-

duce the cost of the earth stat10n) L1kew1se, th1s will pr0v1de for a
connection with the subregional system through one ot the existing

INTELSAT stations by means of a double hop. The table provides an

| estimate of the total costs. Figures 3.18 and 3.19 Show the antenna

size and cost of each earth station. 7
An alternative would be to place the nearly 1,000 Papua New
Guinea earth stations into the AUSSAT system. This.a]ternative_would

substantially reduce the earth station costs shown in Table 3.2 to about

. ten mii]ion do]1ars.

. 3.5 INTELSAT Earth Station Costs

Table 3.3 is an excerpt from the public record on the COMSAT filing
for the INTELSAT Standard B earth station currently’ (tnder construction
in the Repub11c of Palau in the Western Caroline Islands in Micronesia.
If 1, 400 earth stations of. this size and ‘type were erected, the cost
would be about two billion dollars. EVEH if economies of scale alloved
a substantjal reductIOn in cost, the amount would remain staggering.

If the potential INTELSAT nodal system had 1,400 earth stations at

$50,000 to $100,090, the cost would: be at least seventy million dollars,

in addition to the costs of Standard A or B earth stations required for

the international nodes. While some of these are aTready extant in

ey ve =

wsaf T T U TS SR

et o i o AR T At bt kT

e e e,
. Pe ST T
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i TABLE 3.2

TDRS C-BAND EARTH STATIONS :

Lo
SATELLITE EIRP (DBW) $3-3 -3z 29-31 271-29  25-27  {5-75 5 DB ' B 4

L NUKBER OF EARTH STATIONS &5 o4 48 51 3 s 429 qry

M + LI
- v Tk
N e 55 remn 2l

EARTH STATION §/T (DRI/¥) 14 18 18 20 22 22 ¢ eIy

TYPICAL ANTENKA DIA (M) 3 3 4.5 4.5 6.0 B3 1 ]

,qf LNA () 130 120 [30 120 150 100 K

" COST OF EACH EARTH STATION 23 28 30 32 40 o1 £X1000

14632 240 33500 $11600

T07AL COST GF CLASS OF E.s, 350 2912 1450

GRAKD TOTAL LESS INTELSAT

R R N NS

Srersstiernres 41874531000

L A N NN

Y USE INTELSAT FOR THESE CASES
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ORIGINAL PACE i€
OF POOR QUALITY
TABLE 3.3
CAPITAL COSTS
STANDARD B EARTH STATION -
REPUBLIC OF PALAU
Total
Investment
Antenna, Feed, etc. ' $ 310,000
Low Noise Amplifier Subsystem 75,000
HPA Subsystem 85,000
GCE Subsystem 60,000%
TV Video Subsystem 25,000%*
SCPC Subsystem 16 channel units 165,000%*
Power Equipment 130,000
Communication Shelter 35,000
On-Site Integration _ 100,000
Maintenance Test Equipment & Tools 85,000%
Spares ' 30,000
Civil Works 120,000
Shipping, Insurance, and Taxes 110,000
Vendor Project Management, Engineering,
Documentation 100,000
In~-House Costs 105,000
Vehicles, Office Suprlies, etc. 25,000
Contingency 140,000
Total Earth Station Investment $1,710,000

Source: . COMSAT's FCC Filing




A\ e 2L

national capiteTs-tthUQhout the South Pacific, they would require

modification. Additional equipment would have to be Fitted to accommodate
added traffic.

3.6 Saurces of Farth Stations

A growing interest in the Pac1f1c among equ1pment des1gners,

manufacturers and suppiers has been 1dent1f1ed It is ant1c1pated from

preliminary discussions that these compan1es would consider Pac1f1c-

based assembly of equipment.

Appendix B prov1de5 a ]1st1ng of United States based supp11ers

of earth stations and earth stat10n components.

3.7 Applying Information

ThTS parametric analys1s of the number, d1str1but10n, size and _
cost of earth stations for the Pacific islands will comp]ement results
that Pacific governments receive from other stud1es Together, these

data should assist them in mak1ng upcom1ng p1ann1ng decisions.
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4, ECONOMIC CONSIDERATIONS AND- FORECASTS
FOR IMPROVED TELECOMMUNICATIONS IN THE PACIFIC REGIQN

In our first year’'s report, PSSC maintained that regional coopera-
tion is a prerequisite for the economic development prospects of the
Pacific island nations. Establishment of the South Pacific Bureau for
Economic Cooperation (SPEC) a decade ago attests to a commitment among
isTand Teaders to cooperate (See Section 1.5.2). By mandate of the
thirteen South Pacific prime ministers who make up the South Pacific
Forum, SPEC takes primary responsibility for fostering the development
of such regional economic efforts as shipping, air transport and tele-
communications.

Our eariier work revealed that a good telecommunications system 1is
a necessary but not sufficient condition for economic development in the
region. Economic constraints Timit the utilization and adoption df improved
telecommunications in the Pacific, and yet, without the extension of a
reliable telecommunications system to the rural areas and outer islands,
economic deveTopment is unlikely to take place. Because of the impact
of these factors, the second year's effort places Primary emphasis on
economic considerations.

In his report, “"Structurai Changes, Trade Dynamics and Telecommunica-
tions in the South Pacific Is]and Nations," Prepared under contract to the
PSSC, Dr. Ne1] Karunaratne first analyzed Pacific national planning objec-
tives on a country—by»counthy basis. H1s descr1pt1ons of each plan appear
here in Append1x C, aTong W1th tables on export/import commodities and
markets extracted from hws original report. Dr. Karunaratne explored
te]ecommunxcat1ons, trade and economic correTatIOns, projecting Tong and

short term demand scenarios, and undertook extensive econometric modeling.
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Karunaratne posed these hypotheses:: (1) that telecommunications supply
would increase with increasing commodity export diversification and ex-
port market diversification; (2) that telecommunications demand would
1ncrease_with increasing commodity import diversification and increas-

ing market diversification; and (3) that telecommunications supply and
demand would increase with growth in Gross Domestic Product or Gross
National Product (GDP/GNP).4 Only selected sections from Karunaraine's
report are included; however, the entire document will be made available

to economists and the more tenacious Tay readers of econometrics. Abridged
interpretations of Dr. Karunaratne's findings.are found in Sections 4.1

and 4.2 of this report.

4.1 Economic Development and Telecommunications

4.1.1 Distance and Dependency: The Issue of Regionalism

The devieopment of the Pacific island nations is severely cons-
strained by the isolation that comes with vast physical distance and the

islands' limited economically significant resource base. While these

constraints serve to retard the quest for the kind of economic develop-

mént that fs sejf-sustained, rising expectations, pd11tica1 awéreness and

nafionalism in these nations place a heévy bremium in the goal of se1f—

re11ance R . | ) “ - :
ATthough 1n terms of per cap1ta 1ncome, the average of A$892 for .

Pac1f1c 1s]ands is abova that of deve10p1ng Afro As1an econ0m1es, the

4Take GOP and add income accrufna from ahroad to domestic residents
or abroad and subtract income earned in domestic market investment that
that accrues to fore1gners.

5The Auswahan doﬂar equals US$1.0056 (July, 1982).
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dependeney on.aid, trade and technoiogy of metropo]itanﬁ neighbors is
noticeab?y high. Aid accounts for, on the average, 21 percent of the
average per'capita income of Pacific island nations. For some smalijer
economies, per capita aid exceeds 100 percent of per capita income. Be-
sides, the'recurrent'trade deficits as a proportion of GDP/GNP on the
average exceeded 30 percent in 1979. Fop the region as a whole, the
.trade deficit measured in pen'capita terms nearly doubled from A$701

in 1970 to A$204 in 1980. (See Table 4.1, )

The poor prospects for primary agriculture and mineral exports from
Pacific islands and the rising of consumer imports will further aggravate
the growing indebtedness of the region. The Tlagging support for aid
in the inflation and unemployment-ravaged donor countries, however, does
not augur well for increased aid to the Pacific nations in the future.
In the past, the metropolitan donors continued to provide substantial aid

to their former colonies welj after the islands' independence.

4.1.2 Development and CoTlective Self-Reliance

Acursory view of the operating constraints and economic indicators of the
Pacific island nations reveals that these countries will most 11ke]y con-
tinue to depend on metrop011tan donors for their well being. The pur-

su1t,of pTanned economic deve]opment m1ght even reinforce dependency in

‘the island nations on metropolitan powers. Some have suggested that the

1s]and econ0m1essou]d pursuezeroqrowthstrateg1es based onannxed subs1stence-

p]antat1on mode thereby preserv1ng the frag1]e ecology and stab]e Tife that

can be destroyed by rapid development. [Ward and Hau'ofa 1979:44],

hetro olitan countries are thos it ] ;
island states, o are those with former colonial ties to these
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: o IZBLE 4.1: ECOMOMIC, DEMOGRAPHIC & SIZE CHARACTERISTICS
| . © 7T OFTHE PACTFIC TSLAND AT

P ‘ Par Capita IT’c_:p'l.llztt:iox'l Land Aveq| Density Sen Area AAGR of Per Capita aid Trada Su.rpluq (+)

LE o GOP/GNP [nost | Mid-2107Y “Popmlation/| millions Pop. last [$A) Trade Deficit(-)

' CoUNIRY - |recent £gt.)| (*000) tan?) | Land Araa 2 5yeaxs | (% of GEB/G®) _ | os % of Gop/@p

' : sn (1) {2) {3) - {4} fln™) () (6) 7 | 1978 {1

i 1. American Samoa _ 4097 31.4 197 159 0.39 1.5 903_(22.0y | * 28.26

o 2. Cook Islands 941 18,5 240 77 1.83 -0.7 362 (38,45 ~ 98,52

. ' 3, Fiji ' ' 1455 619.0 18272 34 1,29 1.8 45_ ( 0.03) - 21.17

4 French Polynesia 4784 144.6 3265 a4 5. 03 22 | @9 (8.5 - .32

\ 5, Guam S| a1zs 100,0 541 185 0.6 B57 _ {20.7) - §7.25

¢ 6. Kiribati 578 57.3 690 A3 3,55 1.6 140 (24,22) + 17.13 5O
o 7. Nawrw ' 15000 7.3 21 38 .32 | 0.8 00,0 + 51.79 o

| J 8. MNow Caledonia 6699 139.0 19103 7 1,74 1.2 955 (14.2) - 0.0

1 9, Niue T4 3.6 259 14. n, 39 -2.1 1222 (157,48) - 56.46

' ) 10. Papua New Guinea 519 2944,0 462243 6 3,120 1.9 82 {15.8) +10.4¢

. 11, solamon Islands | 535 217.7 28530 8 L34 | 31 105 (19,5) 3.58

! 12, Tokelau 560 1.6 10 160 0,20 0 1000 {178.57) -_30.36 S}".t :OU

- 13. Tonga . 398 95,8 699 | 137 0.70 1.7 219 {55.02) - 50,7 o5

v M.rrpg ~ I 705 1325 1832 72. 6.20 2.3 752 (106.67) - Q=

P : 15. Tyvalu 504 - 7.4 26 72 0,90 4.6 S41_ {107.34) - 42.85 : ;‘3 =

. _ 16, Vanuatu 452 114.5 11880 285 0.68 4.4 297 (65.71) - 3.8 O
i 17. Wallis and Futuna | 870 10,2 255 10 .30 _ 3.2 676 (77,70) - 67.82 g ﬁJ;

¢ 18, Western Samoa | - 304 155, 0 2935 53- 0.12 0.8 174 (57.20) - 107,95 oM

TOTAL/AVERAGE 892.2 | 4799.4° . | 550009 9 28.19 1.9 187 {20,95) - 30.19 jga

Sources: Karunaratne',_ 1982, Table 2, Appendix €:1 and Table 4.2, South Pacific Economies,
1979: Stahsﬁca] Summdty, SPC, Noumea, New Caledonia, April, 1981,
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But, the penetration of the money economy and the attainment of poli-

tical independence have led to inexorable change in the Pacific island

nations. Regardleés of the admonitions of the‘traditiona] Teaders and

the more benign expatriates, Pacific island populations envision a bet-

ter Tifestyle based on improved health, education, housing, emp]oyment

and a more varied and exotic diet.

urban centers; and voting with the1r mouths, they demand more and varied

imported goods.

Development planning cannot ignore the preferences of the vast ma-

jority of people who are from the rural areas and outer 151ands of these

developing countries. The objectives art1cu]ated in current deve]opment

plans have captured the prevaiTing mood of people. The implementation

it such plans requires resources and technological inputs. A survey of

impending structural changes in these macro econom1es, particulariy

their trade patterns, is, therefore, warranted. The following sections

focus on these issues_of trace and structural change.

Reservations have been expressed about the prospects of increasing

“intra-regional trade among the island economies. Pacific isTand nations

are heavily dependent on their metropolitan partners for most of their
trade, and the_is]and trade is only a minute fraction of the total metro-

politan trade. One might expect that trade among the islands and metro-

politan countries would take place on the basis of cost or resource endow-

ment . diFferences. But, availabie evidence reveals that metropotitan coun-

-~ tries trade more among themselves- because of the s1m11ar1ty of their struc- -

tures [L1nder, 1961].

This LindEr'thESis in trade is also mirrored in telecommunications.”

Metro-metro telecommunications is much h1gher than metro per1phery tele-

communications (for trade re]at1ons, see Daagram I). However, the fact_

Voting with their feet, viliagers flock to

AL e ek e e MU e
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DIAGRAM | CENTRE-PERIPHERY TRADE AND TELECDMMUN!CATIONS.
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that there is 1ittle inter-peripheral and inter—fegiona] trade - and tele-
communications is not sufficient reason to reach pessimistic conc]us1ons : ; j
on intra-regional trade prospects for the islands. One cannot conclude, f“?
without adequate exam1nat1on of 1ndustr1a} poss1b111t1es and such resour- ﬂ_i
ces as marine, mineral, agriculture and manpower that the trading pro- E
spects of Pac1f1c island nations ape gloomy. Dynamic perspectives of ;-'?
Pacific islands trade and industrialization are by far more relevant than 511:3
orthodox theory for deveTopment policy-making in the region Historically, g:aﬁﬁ
eXports, commissjoned by governments byt undertaken by expatriates (out-

side professionals), ignored the Political will of island leaders tg develop
rapidly through trade and industrialization. Such reports typically pro-

pound policy prescriptions on the basis of text-book theories that were. not

pursuad in the development of metropolitan countries.
Pacific island nations are far from their metrapolitan trad1ng partners -

and from the pulse of the world economy. In the 1880s  when the tyranny of

d1stance and the constraints of insularity are p1tted against the" reVO]ut1on
f "rising expectations" within the island natiens, massive pressures for
structura] change will be generated within the 1s1ands econom1es

- Pacific isTands are, by and large, 'smal] pr1mary oriented! econom1es

specializing in a narrow range of products for expovt . Such exports as'

Fiji's sugar, Papua New Guinea's copper,. the Solomon Is]ands copra are sus-
ceptable to price fluctuation in the. 1nternat1ona1 commod1ty markets. A |
h1gh Priority in the recently formulated development plans of the Pac1f1c
nat1ons is the diversification of the export base 1ncreas1ng the numbers

of different kinds of exports. Accord1ng to Karunaratne, 1n the past, trade

acted as the 'engine cf'growth’ in the countr1es When trade fa11ed new

engines of growth such as tourism have taken over fer short periods. 1n s0me- .

countries such as F1J1 ' Induced growth and deve]opment can accentuate cen-
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ter—periphery,.one—way;depeﬁdence if-leakages (e.g:, through-impbrts).
exceed Tinkages (e.g., nduced developments elsewhere in one economy).
Neverthe]ess,-if‘1inkages exceed Teakages there could be positive spread-

effects as shown by the success.story of Singapore and other newly ‘indus-

trialized countries.

4.1.3 Coliective Self-Reliance and the Creation of Regionalism

One Tong-term sclution to the maTaise caused by external metropoli-
tan dependence may 1ie in the fostering of collective self-reliance among
Pacific island nations. Co]Iective self-reliance would mean the framing.
of a concerted plan for economic integration or regional economic develop-
ment by pooling the markets and the meager resource endowments of the
Pacific nations. Among the dimensions of a strategy of development through
collective self-reliance are the,coordination-of‘transport, shipping, commu-
nications and particularly the bargaining powers of isTand nations in their
dealings with the rest of the world. There are garbled indications that new
institutional mechanisms - such as the Forum, its secretariat SPEC (South
Pacific Bureau for Economic.Cooperation), PIDP (Pacific Island Development

Program), USP (The University of the South Pacific) and SPC (South Pacific

. Commission), will promote Pacific regionalism. Such. developments could

steer the istand econoinies of the Pacific away from the present unequal

partnership and dependengy on ‘the center countries to a future of collec-

- tive self-reliance and mutua] interdependence.

4.1.4 Regional Agreements

New regional cooperau1on agreements such as PATCRA (Papua New Gulnea
Austra11a Trade and Commercial . Relations Agreement) and SPARTECA {South

Pac1f1c Regional Trade and Economic. Cocperation Agreement) are now in-
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operation and will hopefully foster more trade Tinks between island
nations and Austraiia and New Zealand, The spirit of these agreements
should signify a naw relationship on the basis of bénign mutual gains.
SPARTECA 1is a non- -reciprocal effort by Australia and New Zealahd
at Tiberalizing trade with thé Pacific islands. These metropolitan
countries desire to open their markets to products of Pacific islands
that have more than 50 percent local content when measured in terms oF
factory costs. The SPARTECA agreement specifically aims at the rapid
removal of tariff and non-tariff barr1ers 0 a non-reciprocal basis to
facilitate unrestricted access to Australian and New Zealand markets
The range of exports, the gquantum of export earnings and foreign exchange
earnings are al] expected to increase. SPARTECA also ‘encourages Jjoint

ventures between the metropolitan countries and the Pacific island

nations promoting the transfer of much needed know-how and technology

to the Pacific islands.

T Eventually, the pians of some +sland nations to establish Export
Processing Zones (EPZs) will also be stimulated by the provisions of
SPARTECA [EDB,7982]. These agreements on regional economic CDOPEPatTOH
indicate that in the 1980s and beyond, the Pacific islands, embark1ng
on trade oriented development strategies, wili forge stronger 11nks be-

tween the periphery and the center on the premise of mutua71ty rather than_

- unequal deperndence.

4.2 The Role of Trade and Telecommunications

Clearly, the Pac;f1c 151and natlons have yet to harness the1r intra- .

i reg10na1 development prospects fuITy through economic cooperation. Trade.

Lt S

and commun1cat1ons hold the key to the evolut1on of a viable strategy of

collective seTf—re11ance in the Pac1f1c island nations. Such a strategy




! foA e
1 . : - - . R - . . - , P S B L [
Sl TR TP e T T S Tl Ay 4 LT o S L, 5o e LR 2 S Tt ot v oy v e e v ot e ot e = 0 S o B T

-97- S

will ensure that decision-making in vital economic matters will emanate
from sources within the isiands rather than from sources in the metropoli- "
tan centers. -Only then will the development of island economies become

truly self-genera%ing and Tess vulnerable to the cyclicatl booms, slumps,

stagflation and other disturbances transmitted from the center countiries.

4.2.1 Trade-Oriented Development Strategies

In the 1980s one option to island planners in the Pacific isTand :i;ii:}

nations is to pursue vigorously trade oriented development strategies. i?@;‘
Such strategies can contain the pressures unleashed by the "revolution of
rising expectations" by exporting on the basis of=c0mparative_advantage'
to pay for imports. But, concurrently such development strategies will
have to prevent the economies from failling into & trap of unequal domi-

nance-dependence on the center. The pursuit of collective self-reliance

through intra-regional economic' cooperation in.trade and the gamut of
752 other economic activities, shows the way out of the dependency dilemma

o The Pacifici.island nations- have yet to exploit fully the prospects of

ol industrial "complementation schemes” and the "package deals" for the allo-

cation of private small-scale and public sector Iarge;scaie*industria1-pfo—

jects for development-as done in the case of the Association. of South East'Asian

T

Nations (ASEAN). - Also the pursuit of common agricultiral policies based

on the tenets of coliective security as in the European Economic Commu-
"-nity,(Common Market)-and moré'rétionaily-on-the‘bﬁemisézof'dyﬁamTC'cbmpa-L
“rative davantage in 1nternat1ona1 trade has yet to be expTored and 1mpTe-

mented.

The Pacific island nat1ons will have to evolve strateg1es that cor-

et L ot e m e e R i

'b1ne trade orisnted growth paths and 1nward fbcused coT?ect1ve se]f—rel1ance"
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regional common market or free trade area has to be carefully planned

and harnessed. Unlike any other developing economies, the Timitations | L ﬁ
imposed by distance make a strong case for import substitution in cer- : 7
BN
tain bulky raw-material based economies. Paradoxically, some benefit R
can be derived from huge distances. Isolation obliges the islands to - J
promote infant industries to cater for a regional market. The details j
of such marketing would have to be carefully designed and programmed. ~j
. Al
N i
S
4.2.2° Double Dualism and Basic Needs Strategy - ;j
There is no guarantee that the pursuit of export-Ted growth s+.ul- ;?Ti
taneously with collective self-reliance is going to bridge the ever Ejf,”‘;f

widening gap between the center and peripheral island states. Although
the isiand nations grew dramatically during the 1870s, they lag signi-

Ficantly behind the metropoiitan countries. The per capita income gap

between average Pacific island nations and the Pacific metropolitan rim

countries (Australia, New Zealand, Japan, U.S.A.) in 1979 was about 1:10

and is poised to widen in the 1980s. This phenomenon of widening inter-

(e i

-

national dualism is not peculiar to the center periphery configuration

\ e
rrre e el e

in the Pacific. There are forebodings worldwide that the economic gap 3”3?14
between the vich and the deveToping nations will widen. 7
~During the 7970s in many developing countries including the {island : ' ;”

hations of the PaciTic, the rich became richer while the poor became

poorer. .The_duaiism was.noticeable not only between communities (socially),

|

_ A
- but also between town and country (spatially). Further, ethnic tensions AR ;i
were exacerbated in Papua New Guinea, New Caledonia and, to lesser extent, [

= ' in Fiji. Rural dwellers migrated 'in increasing numbers to towns and cities.

A S

Since over 70 percent of the pepulation of the Pacific nations Tives 'f B

in the rural hinterland, the provision of basic needs geared to inteqrated I"

re
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rural development is an articulated objective in the development pians
of many countries in the Pacific region. Most development pians formu-
lated in the er:rging island states since the mid-1970s explicitly
focus on redistributionist goals and the implementation of basic needs
strategies (BNS).

The provision of basic needs such as education, medical care, trans-
port, community and cultural centers and employment is a clearly speci-
fied goal in the current development plans of the island nations. But,
the building of schools, hospitals, roads and other infrastructural
projects requires large capital investment and protracted gestation lags.
The risk exists that financial and capital resource constraints may
reduce these planning goals to utopian dreams in the dependent island
economies of the Pacific. Sophisticated, capital-intensive telecommuni-
cations technology may provide breakthroughs for salvaging planning goals
that may not be viabie due to tack of Tinance. Therefore, an incisive
analysis of planning objectives designed to provide basic needs {parti-

cularly to the rural populace) and the role of telecommunications is

needed.

4.2.3 Planning Objectives and Development Strategies

Many of the Pacific island nations have forﬁu]&ted_deve]opment plans
in which development objectives are meticulously articulated. Countries

such aleiji, Kiribati, the Solomon Is]éndsfand Tuvalu have official plan-

ning documents. Papua New Guinea, on the other hand, details its expen-

diture commitments according -to an announced strategy in its expenditure
plan. Most Pacific island nations wish for planned deve]opment.to'achieve

equitable income growth with minimal disruption of traditional mores.

ey 1 . e i - —
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Appendix C reveals that these countries are poised for rapid economic
change in the -1980s. Their planning objectives aim at rapid growth and
equitable distribution of the benefits on the widespread population and
to the most remote areas of their national boundaries. The rural hinter-
lands--which in most of these countries missed the opportunity that
accompanied post-independence growth--are explicitly taken into account
in the development targets of the plans.

Most Pacific island nations Took to two principal strategies, export
diversification and import substitution, to widen their economic base
and lessen their vulnerability to events in their metropolitan trading
partners.. It is thought by varying the kinds of goods exporied, the
isTands can reduce their dependency on a few primary exports. Further,
through small-scale industrialization, they can substitute locally-made/
grown commodities for goods which have until now been imported.

The plans of the Targer island states underscore the need for rural
development, and specifically, for reducing the gap between the rate and
quality of development in urban areas in the rural environment. The
desire to replace expatriate skills with local skills (a kind of import
substitution) through human resource development, and the wish to have
more Tocal influence in key sectors of the economy are clearly stated in
the development objectives examined in Appendix C. The plans discuss the

probtems of cultural domination from theroutside, the need for financial

- self-reliance and the fmportance of sovereignty. The most recent itera-
tions of Tong-term development plans show 1ncreased emphas1s on interna-

-t1ona1 reiations and a more clearly described Tnterest in succe55Tu1

reg1ona] cooperation Append1x(: includes a table that depvcts the
var1ety of obJect1ves of the deva1opment n?ans formulated by government

pTann1nu departments tﬁroughouu the Pac1f1c
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4.2.4 Trade Orientation of the Pacific Island Nations

In the period since World War II, the Pacific island nations have
been transformed rapidly from traditional subsistence-oriented economies
to "open economies." Today, many of them could be'classffied as small,
primary-oriented economies. The trade orientation of these nations varijes
considerably. One means of il]ustrating these differences is by deter-
mining the export and import ratios--the Percentage of total supply that imports
and exports constitute. The average export and import trade orientation
ratios for Pacific island nations is higher among economies such as Nauru,
Kiribati and Papua New Guines that specialize in the production of mine-
rals. Tiny coral-based nations, e.g., Niue and the atolls of Tuvalu and
the Tokelau, have vehy low export orientation ratios because, with such
meager resource bases, they simply have 1ittle to export.

The range of export orientation varies from 56 percent in Nauru to
1.6 percent in Tokelau. The isTands' dependence on the outside worid for
manufactured goods, fuel and food is T1Tustrated by the fact that i JImport
orientation ratios in the region on the average exceed export orientation
ratios by more than 25 percent.  The import orientation ratio is the
highest for Vlestern Samoa with an index of 61 percent and is the Towest

for Nauru with an index of nearly nine percent (see Table 4.2),

An analysis of the compos1t1on of 1mports shows that the Pacific island
nations are pr1mahy producing export1ng economies. Many of the larger
nat1ons spec1a1vze in the product1on of a few pr1mahy products for. export,
and these export &arn1ngs account for a substant1a] proportion of the GDp/
GNP. In the absence of reTTabTe national  income statistics, the compasition

of exports of Pacific isTand nations provides valuable insight into the

structures of the economijes.
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TABLE 4.23"OPENNESS” OF PACIFIC ISLAMD ECONOMIES

Ty et e el il "

L it

- (1) 2) (3) (4) (5) (6) 7

 OOUNTRY coi/Gup 2 of Total Ingxaks Tatal Supply Bxqports . Exports ag Imorts

‘ (SA"000) (1w | awr/Gop | (ni?530> (=113+(3) _(51?330) % :ﬁ{ﬁyﬁni ¥ ggp;?;al

" American Samoa 126603 2.7 80613 207222 111804 54,0 28.9
ook Islands 17460 3.3 20604 38004 3466 5.1 54,2
CFi3i 900937 19.6 422388 1323829 231225 17.5 I 3l.9
', French Polynesia 675532 15.7 421892 1097424 25454 23.2 | 384
. #iribavi- 33134 0.0 13545 48679 21209 43,6 [ 319
 Kaury 109562 2.4 10559 120059 67270 56.0 8.2
“New Caledonia 531133 2.0 319439 1250541 319557 25,6 1 23.5
Niue 2787 0.0 1915 4702 342 7.3 40.7
.Papua New Guinea 1551200 33.8 701944 2253144 858605 38.1 1.2
'Solomon Islands 11666~ 2.5 52681 169348 62692 37.0 1.1
. Tokelau 179 0.0 288 1007 16 1.6 28.6
'Tonaa 38167 0.0 26210 64379 6854 10.6 40,7
" Tuvalu 3732 0.0 1851 5583 257 4.6 1 33.2
Vanuatu 43500 0.t 55530 99030 37017. 37.4 . 56.1
Western Samoa 43500 0.0 66974 110474 16463 14,9 60.6
Total/Average A594549 2198432 6792981 1762501  hv =25,9 |av=32.4

*MRE: Most recent estimate

0
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The most prosperous island nations according to per capita

- measures are the mineral exporters, e.g., phosphate-rich Nauru and Kiri-

bati, nickel-rich New Caledonia and copper-rich Papua New Guinea. But
do to the depressed world market for copper, and Papua New Guinea's large
population base of nearly three million, that particular country does rot
occupy-a high rung on the per capita income ladder. Mineral exports
account for nearly 42 percent of the total exports from the Pacific islands
and, in value terms, they are expanding their share in the total exports
from the Pacific region at a rate above the annual average of 38 percent.

- Next to minerals, the beverage froup (coffee, tea, coéoa) and spices

dominate the composition of exports from the Pacific islands, Beverages

~and spices account for ahout 14 percent of the total exports from the

region and are increasinhg although the rate of increase has sTowed ddwn
in recent years. The main exporters of bevefages are Papua New Guinea,
Western Samoa and finzlly Fiji, which exports mainiy spices.

Fish and seafoods as a categofy account for ten percent of the total
export value throughout the Pacific and are produced mainly by Western
Samoa, Papua New Guinea, Solomon IS]andé, Fiji and Vanuatu. The traditional
copra {dried coconut) and coconut oil exports from the Pacific islands
éccountrfbr 9.4 percent of the total exports. Palm oil from Papua New
Guinea and the Solomon Islands is making an increasing contribution'to
total éxport earhings. Wood and wood by products are recordiné specta-
cular increases_as a non-traditionaT:export mainly from Papua New Guinea,

the-So?bmons and Fiji. -Most'of the sugar from the region comes from Fiji,

It constitutes seven percent of total exports. The Pacific islands are pre-

dominantly exporters of unprocessed minerals and other raw materials to
metropolitan markefs. The trade.configurationﬁdeveloped by the colonial

antecedants sti11 dominates the Pacific islands' post-independence trade

i N
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patterns. There is still Tittle inter-island trade. Routes form in
spokes from capitals of island nations to and from metropolitan centers.
Recently (August 1982), encouraging signs for inter-island trade came
about with the Forum's decision to shore up the foundering Pacific Forum
Tine. This decision commits US$12.6 million to support continued ship-

ping service to the region and will ensure thin route coverage to small,

underserved island areas.7

The import orientation of most of the island nations exceeds the
export orientation. The trends of imports indicate that most Pacific
island nations are becoming increasingly dependent on the outside worid
for a variety of consumer durables and foodstuffs. On the merchandise
account, recurrent deficits have expanded at a rapid rate. For the Sodth
Pacific regionas a whole, the trade deficit has increased from A$4.8 million
in 1975 to A$7.9 million in 1979. The latter figure is about 16 perceht of |
the GDP/GNP of the region. The Polynesian islands seemed to be more 1mport~
dependent than some of the Me]anes1an isTands. For example, the Cook |
IsTands, Western Samoa, American Samoa and French Polynesia have higher
import orientation ratios compared to the Melanesian countries. Papua
New Guinea, the Solomons and New Caledonia havg comparatively lower import
orientation ratios. Nevertheless, the Pacific islands are highly import
oriented and show an increasing trend towards more import dependence in
the future. The imports, according to 1978 import values from Pacific
1s1and nations, in descend1ng order of importance were: machinery and -
transport equ1pment (23 percent) manufactured goods (20 percent), food 7

(17 percent) and mineral fuels (15 percent).

"Thirteenth South Pac1f1c Forum, "Forum Communique," Rotorua, New
Zealand, 9-10 August 1982. IR S o <
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_ over 15,000 peop]e while Fiji's manufactar1ng sector emp]oys about 10,000

'4 2 5 Trade Patterns and D1vers1f1cat1on Trends
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Manufacturing

The h1gh 1mport dependency of the Pac1f1c islands is a reflection

of the sma]1 manufacturing base that exists in many of the countries of

the region. _ The manufactur1ng act1v1ty in the Pacific islands is

sketched here American Samoa has fish canneries and formerly operated
both a wristwatch assembTy and garment manufacturing firm; the Cook ' ;
Is]ands has processing plants for fruit juice, vegetables and fish pro- ,
ducts, wh1ch are targeted at New Zealand. . French Polynesia and New P
Ca]edon1a have food manufacturing, clothing, building and meta] fabri-

cat1on f1rms to satisfy domest1c demand.

: EER

Fiji has the most diversified industrial resource- based industries

such as Sugar processing, coconut o0il producing and saw milling for ' SRR

export. A larger number of small-scale industries in food, textiles,

papef, chemica1s, metal and non—meta]]ic fabricafioh sectors cater to

the Tocal market. Papua New Guinea has a large market potentia] in terms
of GDP/GNP per capita and population. But Papua New Gu1nea markets are
fragmented by the Tack of effective commun1cat1ons , Consequent1y, pro-
vincial markets fail to integrate into a sizeable nat1ona1 market. Desp1te _
this Yimitation, a wide range of consumer and serv1ce 1ndustr1es are pro-
duced in Papua New Ghinea in the food text1]e, wood paper, non-meta111c,

metal and engineering sectors. These 1ndustr1es pr0v1de empioyment to

[Commonwea]th Secretar1at/SPEC, 1978: 22]

This ana]ys1s can be extended by a deta11ed exam1nat1on of both

commod1ty and market concentrat1on rat105 for both exports and 1mports

i Karunaratne carr1ed out a cross-counthy campar1son to 1nd1cace trade

. AF R - .
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performance of one country relative to another, and studied trade patterns ;
over a period of time in an attempt to reveal trends of concentration or
diversification in the commodity and market mix.

Karunaratne found that impokts arz more diversified than exports
throughout the island nations. In each island nation, it seems, there
is a preference for a modern or Western lifestyle and, consequently, a
demand for imported goods. Exports, on the other hand, vary according
to such factors as a country's resource base and comparative trading
advantage. The trend in exports seems to be toward diversification.
In fact, the number of different kinds of exports is growing faster than
the number of markets to which these exports are sent; however, the pros-

pects for commodity diversification in exports (but not market diversifi-

cation) are 1ikely to change quite dramatically with the implementation
of Tong-term planning objectives in the 1980s.

Diversification in imports is growing, particu1ar1y in the 1arger'
economies, but the Pacific nations appear to be importing the same kinds
of things. Both the types of goods that are imported and the number of

import markets are approaching a stable Jevel.

4.2.6 Trade Prospects and Protectionist Policies

The trade prospects of Pac1f1c island nations in the 19805 W111 be

pects of an upturn in the worid economy in the TQBUs and the success of
regional econom*c cooperat1on agreements (SPARTECA and PATCRA) with metro-
p011tan ne1ghbors Bes1des, the benef1ts from the Generalized System of

Preferences (GSP) and Lome fACP EEC Convent1on of Lome I1) agreements will

offer the island nations cons1derab]e ga1ns from trade 11bera11zat1on and

consequent trade expans1on
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Because the Pacific islands plan to restructure their economies
in the 19805 through import substitution and axport promotion in their

1ndustr1a1 and agr1cu?tura1 act1v1t1es, the present pattern of Tow
tariff and non-tariff barriers that exists in the islands may change
The islands' po]1c1es are not so se]f—protect1ve as those of their

metropo11tan neighbors Austra]ia and Mew Zealand. It is 1ikely that

as the island nations continue to indusirialize, they will move toward

d1vers1f1cat1on 1n their economic bases and they will resort %o greater

use of protectionist policies in the near future,
The comparatively Tow protection that prevails in Pacific fs1ands
becomes apparent from a brief survey of the tariff and Ticensing poli-

cies of some selected countries in the region. Papua New Guinea main-

tainsasingle column tariff of five to ten percent and levies tariffs mam]y

for VEVENUe purposes on a series of non-essential imports such as

Tiquor (30 percent), cars {45 percent) and radios (50 percent). Pro-

~tective duties are Tevied on competitive imports such as chemical pro-
ducts (17 percent), paper bags (20 percent), nails (27 percent), barbed

wire (35 percent). Fiji maintains a two-column fiscal and customs duty.

The 1atterrangesFromzerotosevenpercent High tar1ffsrangingfrom 35-70

percent are Tevied on some consumer durables. Protective duties ranging

~from 25-70 percent are imposed in-a 1arge range of consumer durabIes

{toothpaste,. 50aps, -detergents, garments, suitcases, paper products wire '

nails and bolts). Amcng the range of items that are produced locally and

require a 11cense to import are certain cook1ng utensils, cements and foam

materials,

‘The So]omon Is?ands 1mpose high tariffs of 110 percent on non-essen-

“tial Tmports such as saccharine, fireworks, ammunition and jewelry (80 ner-

cent). Automobiles carry a duty range of 42-70 percent Re]ative]y

. L A
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Tow tariffs, 20-30 percent, are levied on foodstuffs, bakery products and

|l " viles
-

small goods. Western Samoa imposes a duty of 42 percent on a wide variety
;7: of products. Lower rates prevail on basic foodstuffs and agricultural v
g{; imports. Automobiles carry high duties ranging from 115-135 percent.

: Tonga operates a two column tariff which permits imports from Common-

wealth partners at a duty of 15 percent and from other sources at a duty
of 33 percent. Foodstuffs and agricultural imports are allowed in Tonga
at nominal duties. Cars carry duties of 46 percent [Commonwealth Secre-

tariat/SPEC 1978:28-30].

The prospects for export and for the industrialization that accom-

£2)

~ panies import substitutionin some of the larger island nations will

it

!

depend on the judicious implementation of the projects identified in

gadild o g,p.-.wﬂggr‘ﬂy;; ey

the development plans. Several agro-based resources processing industries

1

such as palm 011, rice, copra and coffee in the Solomon Islands and Papua l ‘-';",
New Guinea could generate both employment and surpluses for export. This
is true, too, for the exploitation of marine resources, especially fisheries,
in many of the islands.

In countries such as Fiji, Tonga and Western Samoa, there appears to
i- be more latitude for the establishment of small-scale manufacturing indus-
tries on the basis of a regional import/substitution strategy. There are
; a number of infrastructural and entrepreneurial censtraints in some of the
? islands. Any such industrial scheme would require cheap power, good roads,
: adequate water supplies and skilled personnei. Besides natural resources,

these nations have the advantage of inexpensive labor.

The Papua New Guinea /Fiji:Australia wage differential is in the range
of 1:6. The differential is wider for smaller island nations (See Table

|

|

|

[ 4.3). The prospects for establishing labor intensive, footloose, or standard
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TABLE 4.3: HOURLY WAGE RATE IN MANUFACTURING

(male - unskilled)

COUNTRY us$

American Samoa
Cook IsTands
Fiji

Niue

New Caledonia
Papua New Guinea
Solomon Islands
Tonga

Vanuatu
Western Samoa
New Zealand
Australia

L
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Source: Industrial Development Profile of the
IsTand Developing Countries of the
South Pacific Region. (Prepared by the
Center for International Studies) UNIDO/
ICIS, 147, February, 1980:325. :
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- effective implementation of the provision of the regional economic

'post—independence restructuring of the islands' economies, partly due to

~ ture. The trends of both export and 1mport concentratwon ratios of many

_ te1ecommun1cat1ons deve]opment in the. future

-110-

ized technology industries in the islands, with Australian and New
Zealand private 1nve5torsF_cojlabpration, appear promising. The in-.

centive policies evolved by isTand governments in the 1980s and the

cooperation agreements will determine the inflow of private foreign
investments to the Pacific. There are strong indications that private.
foreign investment will piay'a.primary role in the”trading.prospects

for the Pacific islands in the 1980's.

4.2.7 Hypothesis for Telecommunications

In order to examine telecommunications supply and demand for the

region it is assumed that the supply of telecommunications in most
developing economies is stimulated mainly by the export of primary pro-
ducts from the developing, peripheral country to the metropolitan or cen-
ter countries. The supp1y and infrastructural 1nvestment in telecommu-
nications in the post-colonial era has continued to be 1nf1uenced by the

colonial legacy of trade. The patterns of contact have changed with the

the demand for a d1vers1f1ed menu of imports to meet a varTEty of both
investment and consumpt1on needs. It is likely, but not yet proven, that

demand factors will dominate te1ecommun1Cat1ons estab11shment in the fu-

Pac1f1c 1slands substant1ate the thes1s that demand dynam1cs from within,

rather than external supply dynam1cs (as 1n the co1on1a1 period), will push

A number ofvar1ab1es are suitabie candidates for exp1a1n1ng telecommu-
nications supply and demand. Besides the concentration ratios, populations

and income qualify for consideration. . Because camplete information.on per
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capita telephones and telex machines was unavailable, Karunaratne'used per

capita telecommunications expenditure estimates., The supply and demand
for telecommunications in his mode] were derived from a sampie of data
on total spending on international telecommunications per capita, a com-
posite of telephone, telex and telegram expenditure. [ITU, 1980:3],

(see Table 4.4).

Karunaratne's modeling of the situation implied that the supply and
demand for telecommunications would increase with both growth of GDP/GNP -
per capita and increasing commodity and market'diversificaticﬁ of bofh'_‘
exports and imports. His analysis, based on the available crossfsectiona1
data for the-fslands, confirms- the overriding importance of the Tink
bétWeen telecommunication supply and demand on the one hand, and GDP per 1
capita and exports on the other.

Contrary to the hypothesized relationships, export diversification
effects on telecommunications supply were more-importanf thaﬁximporé
diVersification effects on telecommunications demand.8

Karunaratne cautions that becaﬁse_his analysis is based on cross-
sectional data, it fails to capture the dynamics of the Pacific islands

development. If sufficient data were available to conduct a time-series

. orpooled time-series/cross sectional analysis, it would support the hypothesis

that commodity and market diversification of both imports and exports
could further telebommunications exbansion} Cbnsuifing economists and
engineering planners also maintained that although firm_statisticaT_liqks
could not be drawn, and the data refuted Karunaratne's hypotheses in one
case, for the most part, his.origina}.hypqtheses.shou]d-be confirmed_as_
the economies and ie]ecommunications cﬁpabi]fty deQelop.in the Pacific

island nations.

®The relationship between telecommunications.demand and éxport diversi-

fgcg?ign and te]ecommunications-supp1y and import diversification, were not
Studied. )
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TABLE 4.4: TELECOMMUNICATIONS-TRADE DATA BASE

COUNTRY DOLLAR TELEPHONY TELEX TELEGRAPHY
- 1. American Samoa 42.5 33.7 5.6 3.2
o 2. Cook Islands 11.0 6.5 3.2 1.3
3. Fiji ' 7.6 4.8 2.1 S 0.7
4. French Polynesia . 20.0 . 34.5 5.2 2.0
5. Kiribatj 3.4 0.7 0.0 - 2.7
6. HNew Caledonia 46.8 39.5 . b6 1.6
7. Nauru 69.0 52.0 12.6 4.4
8. Niue 20.0 11.0 0.0 | 9.0
9. Papua New Guinea 7.5 6.1 1.2 0.2
10. Solomon IsTands 3.6 - Lo 1.4 0.3
11. Tonga 4.3 2.5 1.1 0.6
12. Tuvalu - 7.4 1.0 0.0 6.4
13. Vanuatu 9.5 5.1 3.8 0.6
14. Hestern Samoa - 3.7 2.1 1.0 . 0.6

Doiliar :

TeTephony
Telex
Telegraphy

Total expend1ture on 1nternat1ona] te]ecommun1cat1ons

per capita in (A$)
Per capita expenditure on telephony (A$)
Per capita expenditure on telex (AS).

: Per capita expenditure on telegraphy (A$)
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Karunaratne postuTates.that in developing island nations, import
substitution and export promotion strategies will activate telecommuni-
cations expansion further through commodity.diversification than through
market diversification. One possibility offered by Karunaratne is’ “that -
further marPet diversification may not move development or 1ncrease tele-
commun1cat1ons because it is 1ikely that 1sland nations are a1ready

exporting: to the best poss1b1e markets.

4.2.8 The Necessity of Planning for a Ea]anced Te1&c0mmun1cat10ns:h
Infrastructure '

If the pattern of teTecbmmuhicafioﬁs.deve]opmént-in the Pacific isTands
were to continue to follow traditional trade network routes, the Qrban/rura1
dichotomy between the is]ands and thE'metfqpo1itén centers would perpetuate
dualism and dependency. The planning st“ateg1es of these 1s]and nat1ons,
without except1on emphas1ze the need to cater to the rura1 population--more
than 70 percent of the total--in the growth process. The period from 1978
through 1980 witnessed annual rates of growth of island infernationa] telecom-
munications demand of 30 percent (see Table 4.5, Column 3).

As trade and economic development are fueled by rising expectations
among island peoples, international telecommunications and inter-urban growth
will continue to gather momentum. However, unless concerted planning is
undertaken to upgrade and deliver telecommunications to the 70 percent of the
population in rural environments, the present pattern of telecommunications
growth will be counter developmental, This pattern will exacerbate rural/

urban, rich/poor disparities and increase political instability. Among

- Pacific island decision-makers there is widespread appreciation of the role

an appropriate telecommunications infrastructure can play in ameliorating

the quality of rural Tife by igniting the process of rural economic develop-
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TABLE_4.5: PROJECTED PER CAPITA TOTAL & RURAL TELECOMMUNICATIONS USAGE

IN THE SHORT- AND LONG RUN (in millions of paid minutes)

~ mo | @ {3t Mi ) 1) n
YEAR Actual (flranved| anGnm Tl al L 13
thawjer 1 clrge| (%) Unnupre Urharper Urlan Urlan
) fur 193 1 we AR} Pt (amlas b=
counie ey | @ ol Bt o
1w TR 1)
1. Marican Smoa 1.4 17 2 ae | ani| w 58
2, -Cock Tslands 1,1 158 0 at08 | 70,30 | 30 ki)
3. Fif 2.9 1 a1 | %] 5.4 7,64 an T
4. Fremh Polypreatn e | | nT | s Twnz | o | w
5. Gum T | T T [T | sewr g e |
6. Kiribot? _t;a» TR 0.40 490 3@ 40
7. fauru 23 | =2 10 35,90 | 264.97 | 100 1a0
8, N calddenia 15.6 63 2 vlo0 | 258,32 | 63 s
9, Hiue 7.0 kT " 15:33 | 1456 | 25 0
10, Pama e Culnes 28 | 20 | o | 4.2 .02 13 20
11, soloen Isdands 0.9 s | 82 17,06 | 72| 14 | =0
12, Tukelan 1.4 e | 300 | 20528 | 22m | 21 o
. Tiowa 1.4 1 ] 7.2 2.m4 m
Y TR T e e e a0 [ vi02| an 50
15, Twvalu e | 100 TR s | 2 | =
1, Yanustu L} 213 78 55,70 u | 82 1%
17, ¥allis & uluns 5.8 Ly LD 202 |- se92 | o
18, western Boon aal w  a  w |ma| om W
wmome | o | Tw | % ] ] o ] 0

Sourceé énd Notes:

Col. 1 ITU {1982} ATD. [International Yraffic Data Base 1980, Karunaratne, Appendix C:1.
Col. 2 ITU {15B2) RTD, International Traffic “ata Base 1980, Rarunaratne, Table 4.1,
Col. 3 Compund ‘Annual Average Growth Rate (AAGR) based an Column 2.
Col. 4 Projected on the basis of pbserved AAGR of Col. 3 Base = 1979,
Col. & Projected on the basis of vhserved ANGR using base = 1979
*indicates average growth rate of 30% is used in projections instead of

obseryed.
Col. 3 TTIQB 51Ty

0 [1+.0r}5 where TT, is given on Column 1 and r-AAGR in Col. 3.

Col. 4 TTED!]O"‘TTBD (1.5)20 {.e. for projections of year 2000 a 151 AAGR is assumed.
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ment and providing the delivery of basic needs to rural communities.
Efficient telecommunications has resounding effects on the macro-economy.
_Karunaratne has classified the benefits accbrding to sector. They are
.catalogued. in Table 4.6. |
The geographical and climatic factors that operate in the Pacific
isTlands pose several cha]]enges to the development of an optimal tele-
communications system. In 1980, the prime ministers of the Pacific nations,
Australia and New Zealand formalized their recognition of the fact that the
provision of modern, affordable, maintenance-simple, durable and efficient
telecommunications facilities would result in massive savings in terms of
opportunity costs. In their annual meeting, the Pacific Forum, the prime
ministers renewed their call for upgrading telecommunications and urged
collaboration with a "suitable consortium for national satellite telecommu-~
nications.* As discussed in Section 3 of this report, the call--more speci-
fic this time--was reiterated at the 1982 Forum in Rotorua, Mew Zealand. The
Forum has authorized SPEC, its secretariat, to request further information
on the availibility of appropriate capacity on the United States' Tracking
and Data Relay Satellite System due for launch within the next year. A
speedy solution is imperative and will certainly promote integrated rural
development and facilitate the 1mpleméntati0n of development strategies
to meet basic human needs and enhance economic development. |
In Section 2 on the sateTIite prions, PSSC consu]tfng'engineers noted
‘that PALAPA (Indonesia), SAKURA (Japan) and military satellites such as
FLTSATCOM and LEASAT (United Stdtes) are notrviab1e'option§ because they
are inappropriate}y_configurgd or qeéjgped and their use would possibTy.
entail "leasing arrangements that would imply a dependency which South

Pacific nations may be unwilling to accept.” [Hurd, 1982:62]
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TABLE 4.6 : SOME TYPICAL USERS AND BENEFITS QOF TELECOMMUNICATIONS —A SECTOR ANALYSIS WITH A RURAL FOCUS
SECTOR USER USAGE USER BENEFIT ' RURAL BENEFIT L
1. Agriculture Market informaticn ' Averase price increase ltigher agricultural efficiency|
5 fsrall holders) and output
t 2. Faorest ' Fire wamings Qo-ordinatien of fire Highar forest output and o
: . IFire preventicn aqencies) : £ishting omloment - . '
' : 3,° Fiching Contact betwesn boats and Canract with swoliers (heaper fish prices and T ’
; : i (C‘taastal cx:eratnrsl shore facilities increased nutriticn & welfare -
‘ ) 4. Mining . Qffices and manager contact Imroved transporc Imprcrmd:ural Jobs and
{Spall producers ) co—orfination services
‘ : 5. . Marmfactiring Contact with huyars Co-ordanation of supply Bpansion of preduction and
' ' {Handicrafts & traditinnal cdelivery increase employment and
l - produets) . . incone o
( ' ‘ 6. Infrastructure Rapid damage or secvice Iproved supply Incentive to locate activitios 3
_{Eneroy & Power}) recorts ajmimistration in_rural areas !
7. Financial Sarvices | Rapid autharisation of Enlaroed access to furds Increase of rural saving and
l ) {Riral hanks) rural leans investnent
B, Transport Liasion between vehicles ..:prmﬁd utilisavion of Greater rurvd ukilisation of
{Roed hauliers and central dispatchers Ilmas satienal trdnspart capagity
| : 9, Comerce’ - Liasicn with suppliers Padyoed inventories Lower anvontory Finance
_{Patailers and_ecustomars Jcamuttnonts '?1 %
10; Teurism ' Resarvations and order Jrimisacien of ocoupancy Spansion of tourist relatwd T o
. | lotels & Lodges) handling races rural industey and services Q P~
' 1!, BPlucation ' Improved education by Fooling of scarce profess- Improved literacy, skills, % :E;
" {Primary-Secondary) direct remote broadcast wonal resources through participatien, H |
! . services rencre delivery : A(CD: % H
12, Private sector/ Brergbncy social contact Quicker § effective Transport cost saving 4 =0 :
© Households cdacusions and lakeur trproved quality of rural 1if ol :
(Individual & POCS) e saving =5 -
113, Health & Social Sexrvices { Contact between rural Peoling of scarce profess- Improved standamxds of rural . |
' | bhospital & Specialists icnal resources i effectivel health and medication & preven !
centres use of paramedics tion & ccotrol of disease l
14. Administration ' Contact between project Impreved co-ordination & Training of rural personnel in
{Develoment projscts) & central planners izplementation decision ma}u_ng. Benefits of b
learning by doing i

- I

Source: pdapted from Annex A, TTU {1981 cp. it .
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Because most of- the island natiens, acting on their own, cannot hope
ie meet even the capital costs of the space segment (without the terres-
trial adjuncts) which earlier investigation estimated at about US$136
million [(PSSC, Vol. I, 1981, Ex, 8)], a joint approach is imperative for
wbkking out the financial modalities and bargaining strategies to purchase
modern satellite technology. The advanced countries are all engaged in
rapid satellite teTecommunications expansion. However, the island nations
must be well versed and articulate about their requirements in order to
ensure appropriate consideration from metropolitan countries who otherwise
might dismiss isTands' needs through ben{gn default.

Section 3 elaborates on pTans to expand such existing systems as
INTELSAT and INMARSAT. Also, new systems will be established in the 1980s.
For exampTe; the planned TDRSS, mentioned above, could be retrofitied to
re-orient the C-band antenna on its satellite at 171°W Tongitude for cover-
age of island nations. The second generation of the Australian Domestic
Satellite (AUSSAT), 1991-1993, may offer other possibilities, YURI.
(Japanese) and STATIONAR (Soviet) offer additional bargaining leverage.
Un1ess modern communication technologies are tapped judiciously in concert
with effective planning and regional cooperation and integration, the island
economies will not make the quantum leaps in.growth or provide the "critical
mass" required to effectively implement integrated rural and urban planning
strategies. _Further, the impending techno]ogicaj leaps, particularly in

communications, are most widely known in Western countries and are freely

-available from several sources,.

. The next section is taken from Karunaratne's analysis of potential
telecommunications demands of Pacific island nations. It provides the

basis for the techno-economic planning of a viable telecommunications

- infrastructure in these countries,

. , b Fxd . i - a -
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4,2.9 Projecting Short-Term (1985) and Long-Term (2000) Demand Scenarios

A short-term (1985) and Tong-term (2000) demand scenar1o is projected

for urban to urban, international and rural traffic, 1In projecting inter-

national traffic Tlows, the following procedure was adopted:

average growth rates (AAGR) were calculated on the basis of observed ?;;f'”

percentage change in traffic flows between 1978-80 as revealed by the ITU

regional data base 1980 [ITU, 71982], The shori-term demand scenario (i.e,,

up to 1985) for internationa] traffic was estimated in millions of paid
minutes by extrapolating the observed annual average growth rate of dif-
ferent island nations (see Tables 4.5, 4.8 and 4.9). It is important to
acknowledge that the observed growth rate based on 1978-80 data is based
on the "traffic explosion" which accompanied the introduction of quality
satellite communications through the establishment of the INTELSAT inter-
national and inter-urban network.

An observed annual average growth rate (AAGR) for Pacific island

nations of about 30 percent was used in the short-term demand projection

(up to the year 1985},

It is assumed that the spectacular 30 percent
growth rate will lose some of its steam and grow at a stable rate of
about half or 15 percent post-1985 up to the year 2000. Thus, on the basis
of 15 percent AAGR, the aggregate international traffic demand is antici-
pated to fncrease from 23,11 million paid units to 155,88 million units or
nearly a fivefo]d'increaSe during the period 1985-2000. o

Rural demand projections wil1l depend on basic needs p1ann1ng w1th _
primary attention devoted to basic two-way te]ephony and radio broadcast1ng..
On this prem1se, it has been assumed that per cap1ta te]ecommun1cat1ons in

the rural sect1on w111 be 1 5 un1ts in the short term up to 1985 and there-

after will double to 3.0 ‘units pér cap1ta up to the year 2000. On this

AR e
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basfs, total potential demand for vural telecommunications wif? be approxi-
mately 7.07 m1111on paid units in 1985, 1ncreas1ng to a1m0st double that
figure, or 15, 47 m11]10n paid m1nutes, by the year 2000 (see Table 4.9
and summary Table 4.,7).

Progected per capita te]ecommun1cat1ons are multiplied by urban and
rural popu]atIons to estimate demand (see Table 4.9). To der1ve short-

and 1ong term 1nternat1ona] demand scenar1os, projected 1nternat1ona1

usage per cap1ta has been mu1t1p]1ed by proaected urban popu1at1on on1y,

while rural per capita usage has been mu1t1p11ed by estimated rural popu-
Tation to derive the short and 1ong-run rural demand scenarios |
 The prOJect1ons of international and intra-urban te]ecommun1cat1ons
demand are based on externa] determ1nants such as trade, and these are
anticipated to contribute to the trend of high telecommunications growth
rates in the future.. However, in the rural hinterland, the realization of
projected demand in the short- and long-term scenarios is contingent on
careful planning and provision of an adequate rural telecommunications
infrastructure. If such an infrastructure is not established, the current
skewed distribution of telecommunications in the island nations will prevail,
and the benefits of modern telecommunications and its multiplier effects
will continue to elude the vast majority of the popu1ation."1t should be

reiterated that a rural telecommunications infrastructure is a cost-effec-

‘tive mechanism for the delivery of such basic needs as medical care,

education and social services to the rural areas and outer islands. |

At preSent, it is estimated-that-only ten percent of the rural'tom4'”'
munity of the Pacific islands, often adJacent to commerc1a1 pTantat1ons,
has even a modicum of access to bas1c te]ephony and telegraphy, Avail-

ability, hoWever, is usua11y narrowly confined to_the p]antation—baéed

~Fa - .
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TABLE 4.7: TELECOMMUNCATIONS DEMAND PROJECTIONS -

-

.
CYa
-

Y S

ITEM

YEAR

Interna-
tional
1935

Interna-
tional
2000

Rura

|1985

1. |Rural

TOTAL

12000

1985

2000

Telecommunications
demand (millions of
paid minutes)

23.11

155.88

7.07

15.47

30.18

171.35

Population
(millions)

1.5

2.1

3.9

5.2

5.4

7.3

Per capita usage

15.4

74.2

1.8

3.0

5.6

23.5

Sources: Tables 4.8 and 4.9 Statistical Appendix
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TABLE 4.8: PROJECTED PER CAPITA TOTAL & _R_U_BALTEL_ECOMMUN_LCAT_IQ@_

B S S

USAGE IN THE SHORT- & LONG-RUN SCENARTOS |
(1) @) () - {4 s IR (7 _ B
Estimated " | Qbcorved | Projected Projected Estimted ¢ projectsd | Projecked ;
. Jopalatien ANRG (3) Fopulation | Population [maral Popula- | Rural Rural b
C CoNTRY 1979 hased on : 1985 2000 tien (% Rural [ (8 Rural of {3 Rural of
- : (millicnn) [3a0t 5 yorzn|  (millicos) tnilliens) | pepulatdsn) total) © [ tokal)
: . 1979 1985 2000 -
{ . _ . ‘millions) | (millions) | millicns)
" 1L Arerican Samoa . 0.0314 1.5 . 0.0343 0.0429 0.0046 (57} | 0.0172 “(s50)| 0.0193 5.1 L
2. _Cook Islands 0,285 =0.7 0.0173 0.0173 | 0.0135 (73) | 0.0221 (70)] 01120 (65) 3
- 3. FijL _ 0.6190 - 18- ] 0.6mm9 £.9003 | 0.3900 {63) | 0.0413 - (50)| 0.4952- (55
: 4. French Polynesia. 1o T 4, __0.1648 0.2283 0.0590_ (41) |- 0.0084 (393 ] 0.0791 " {35) |
. 5. Gun - 8, 1000 0.6 _ 0.1036 0.1133 | 0.0009 ¢ 9) | 0.0072 ¢ 7)| a.0057 { 5 RN e
_ 6. Kiribati = 0.0573 L6 0.060: ). 0.080B | 0.0367 (64) | 0.0037 (62) 0.0485 _ (50, n ? '
. : 7. Nawaw, 0.0073 0.0 . 0.00% | 0.0086 | g.0000 { o) |-9.0000 €0} o0.0000 (. 0y ! i
‘ | B, New Caledonia -0.1390 1.2} 0.1493° 0.1785 0.0542 (39) | 0.0552 (37)] 0.0625 (35 ' ' i
b - 9, Mva . L 0.0036 ~2,) 0.0 0.0023 | 0.0020 (79) | 0.0026 (75)} 0.0016 . (70)] "
| [10. Peoun Moy Quinoy 2,9249 1.9 3,350 | 4.4453 | 2.6647 (89) | 2.9161 {87] 3.5562 (£9) 1
¥ W, Soloem Tolandy _ 0.2177 3.1 0.2614 0.4133 0.1231 (91} | 0.2248  (£5)] 0.3305 (an) 7 oo .
o _ 12, mokelay 0.0016 0.0 0.0016 0.0016 | 0.0002 (75) | 0.0012 (73)] 00011 (70, ] T ' i
S _ 13, Tonga 0.0858 1.7 21060 401365 ! 0.0709 (74) | 0.0763 (72 0.0955 (70) | S®
;‘ W.Topx 0.1325 2.3 ~_0.1519 0.2135 | 0.076 (54) | 0.0790 (52| 01068 . (s0) e 3-,:,2
! 15, Tuynlu _ 0.0074 - 4.5 0.0636 . § 0.0150 | 0.0051 (82) | 0.0070 - (803 0.0149 {75) & -
15, Varczin 01145 | 4.4 0,182 0.2826 | 0.0792 (70} | 0.1008  (66)] 0.1838 (65) o I
7. tiallfs & Fuhunn 0.0102 3.3 P.0124 | 0.0200 | 0.0077 (1) 0,0089 " (72} 0.0141 (70 & 2
18. ¥2sbern Srwea 0.1550 _ 0.8 0.1626 0.1832 0.1224 (79} | 0.1236 " (76)] 0.13:19 (72 ';;" - !
TOML 4.8494 | 139 | 5.4341 7.2875 | 3.8027 (78) | 3.9221 (72| s.1645 (70) | « -

Sources: Karunaratne, 1982, Table 16
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: TABLE 4.9: PROJECTED INTERNATIOMAL RURAL & TOTAL TELECOMMUWICATIONS DEMAND
] ‘ SCENARIOS IM 1985 AND 2000 (in millions of paid minutes)

f (mmﬂﬂﬁﬂ& haral Total Duenand ;

! SR ) T Q) £ B () oy
- Diogs | Dhows | Dross | Paooo | ™isss | oo o
0.8198 | 5.1746 | 0.0260 | 0.0580 | 0.8458 | 5,232 -
0.2338 | 0,4261 { o0.0180 | 0.0340 } 0.2518 | 0.46m |
1,3888 | 15,1492 | 0.06200 | 1.4860 | 2.0088 {16.7352 co 1
; 5.3848 | 30.6020 | 0.9600 | 0.2370 | 6.3448 °[30.8330 _ B} .
' 2.0734 | 10,2167 | ©0.0110 [ 0.0170 | 2.0844 [10,2337 o
0.0091 | 0.1583 | o0.0560 | 0,1460 | 0.0651 | 0.3043 j
0.2728 | 3.1387 | o0.o000 | 0.0000 | 02728 | 3.1387 ST
ﬂ 5.9698 | 29.6235 | 0.0082 | o.1ss0 | 5.2528 |29.8115

- 3. nNive _ 0.0130 | 0,070 | o0.0040 | o.0050 | 0.m170 | 0.08¢0

10. Papua New Guinea 1.8643 | 40.7367 | 4.7740 | 10,6050 | 6.2383 |51.4057
11, Solawn Islanls 0.6572 | L7168 | o.tim | o.ouzo | v.uwsz | 2200

T-fl! 12, Tokelau ' . 0,0060 | o.01l0 [ oc.oo20 [ 0.0020 | 0.0080 | 0.0130
13, Tonga 0.6624 | 0.9374 | 0.1140 | 0.2860 | 0.7764 | 1.2234
4. TTPI 1.5690 | 10.1327 | 0.1180 | 0.3200 { 1.6870 |[10.4527
15, 7uvala 0.0605 |. 0.2487 | o.uolo | o.p420 | 0.0615 | 0.2307

16, Vanustu | 2.06415 [ S.3449 | nowen | oo,8%10 | 27935 | boEysY

17. wallis & Futuna 0.0747 | 0.5724 { 0.0130 | ©.0440 | ©,0877 | 0.6164

18, western Samca | waoe | o2.0005 | o.iesn | 0.3540 | 0.43a1 ] 2.4013
. TOTAL 2311 [155.88 7.07 | 15.47 © [30.18  [170.35

R Notes: B, = (TT,} (U, or R) (P,) where:

: ' Dt: Projected -Domand in year ¢
: t = 1985, 2000

I ' | U= Percentage urban population in year t

Rt- Percentage rural populatlon in year t -

Pt- Projectzd populaticn in year t
International .
Diggs . -~ . = {TT)gge)¥(Ujgae)xiPyggg) . :

" fColum {1) Table 13}xlColimn (6} Table (13
Karunaratne, lSBZxColtmm {3) Table (14)

The other colums have been analogously,
__..{..atz.s s mtzs. o

Columm {1)=

'.:..«-, o L
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larger economies of such Countries as Papua New Guinea, the Solomon IsTands
and Fiji. The projected short-term and Tong-term scenarios for rural areas
are modest,invo]ving the generation of capacity to meet a demand of 7.07
million paid minutes in 1985 and 15.47 miliion paid minutes in the year
2000. Therefore, in relative terms, evén fn the year 2000 the rural tele~
communications economy, or "teleconomy," demands would be less than ten
percent of the total projected demand of over 171 million paid minutes.
But, notwithstanding the smé]] magnitudes, the catalytic role of rural
telecommunications fn integrated rural development has to be emphasized.

Beyond the short-term, the growth of the island rations will be pro-
pelled by the export-orienﬁed, resource~-based agro-industria] processing
of timber, minerals, fish Products (mainly tuna) and cash crops such as
palm 0i1, coffee, cocoa, tea and spices. Internétional telecommunications
will provide some of the required support and stimuii.

In the 21st century the exploitation of marine resources, tuna fisheries
and mining of polymetaliic aodules could generate a bonanza for the Pacific
isTands which could reap tremendous benefits from the demarcation of the
200 mile economic zone. However, the benefits of g marine resources hoom

in the 21st century can be a chimera--an unrealistic dream--if rural popu-

lations are not integrated into the national and international telecommuni-

cations networks from the outset of planning.

Some of the tephno1ogica1 problems that have to be solved to desien &n’
approﬁriaté felecommunications network for the Pacific islands are quite
challenging. In_the next section an attempt will be made tg génekate some
techno-economic parameters that wiil be-usefu1 for optimal system design

ahd manufacture,
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4,2.10 Techno-Economic Pafameters for'Systems Planning

The Pac1f1c 1s]and nat10ns are dispersed gver 135 squares (each five
degrees square) in a gr1d extending between 20° N tg 25° § Tatitude and
135° Wto 155° E longitude (see Map I), However, only 40 Squaﬁes-of the
135 squares grid would be of d1rect 1mp0rtance to "people-oriented”
telecommunications plann1ng B

The grid squares are 5equent1a11y numbered 1 through 35, and French
Polynesia is assigned the code number 200 (see Map I). Each of the 5°
by 5° squares, because of their geographic ]ocat1on account for approx1-
mately 308.265 square k1lometers However, 1and covers onTy two percent
of the total area of squares, and an even smaller fraction of this area
is popu?ated. Therefore, approaching the techno~econom1c plarning using
the grid as if planning for a spatially contiguous area would 1ead to
serious design errors and misallocation of effort and resources. The grid's
most useful function is for the computer1zed p?ann1ng of numbers of earth
stations per given population and the placement of those earth stations.
These considerations are described fully in Section 3. |

Clearly, the spacial dispereion of the island netions eoses severe
cha]]enges to cost-m1n1m1z1ng ov optimal te]ecommun1cat1ons systems design,
The low volume of traffic generated by archipelagic nation states that are
geograph1ca]]y far-flung 1mmed1ate]y lends TtseTf to distance 1nsens1t1ve

sate111te te1ecommun1cat1on rather than terrestr1a1 telecommunication,

Eventua.uy, by the turn of the cenuury, sutficient demand would be generated

in the Pac1f1c islands to make the sate]11te opt1on f1nanc1a11y v1ab7e and

politically 1mperat1ve.' Perhaps in the context of“known'techno1ogy, the-

option of a dedicated geosynchronous satellite with a Single Channel Per

Carrier (SCPC), Demand Assignment Multiple Access (DAMA) appears feasible.
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Enginéekihg*expertise'ava11ab1e to Karunaratne has indicated that a multi-
beam i1lumination design with some Toss of interconnectivity, rather than
a single beam, may be inevitable. The whole telecommunications system
would have to be managed as a regional organization so that island nations
can benefit from economies of scale of operation and spreading of capital
costs of overhead. The regional telecommunications managing organization
could be one of the following: (1) a consortium, (2) a private corporation,
(3) an exiéting regional institution or (4) a country manager appointed
to represent and operate fbr all the Pacific island nations [pPssc, 1981:
193-195]. |

A noteworthy feature.ihat future system designs may have to take into
account is the land area and demography of the biggest Pacific island
nation, Papua New Guinea. Papua Mew Guinea accounts for 85 percent of
the 1/2 million km2 total land and 60 percent of the total five million
population of the Pacific island nations. Whether or not Papua New Guinea
decides to use AUSSAT, PALAPA or foster a regional satellite Teague with
other Pacific island states, the decision will result in dramatic variations
in design specifications. In the long-term scenario (year 2000), an inte-
grated optimal system would justify the satellite approach purely on the
basis of observed impressive demand trends of the islands. Also, extra-
polations from the experience of other developing economies and the
prognostications about growth of the information sector as a whole: justify

planning for the satellite option in the long term (i.e., before the end

- of the year 2000).

The demand projections based on telecommunications and demographic
growth rate trends for individual nation states, excluding special users,
indicated a growth of up to 30 millien paid minutes in 1985, rising by

nearly six-fold to 171 million paid minutes in the year 2000. This

o wBa
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demand expansion when disaggregated on the basis of countrieé can be

translated to the hardware or infrastructure instaliations required to
iﬁ satisfy the anticipaféd demand, In the short-term scenario {up to 1985), o
the option of leasing transponders from existing satellites such as

INTELSAT or INMARSAT or future sate]]1tes such as TDRS, has been sug- R fq%

o i

gested and described fully in Section 3, It is estimated that the satis-

=

faction of the projected demand for teTecommunications traffic in 1985 : *:-5,'i

would require the deptoyment of over 1,904 circuits of which 37 percent . _fiéffﬁﬁ

L R N
v 2

would cater to rural needs, The balance would be used for international 'Qf,jtl?§

and inter-urban traffic. On the basis of current norms (thick and thin

route) and the state of technology, this implies that island nations will
g have to Tease out three transponders of which one will cater to rural needs,
The potential demand when translated o hardware requirements does not
favor a dedicated satellite option in the short term but rather shared use
.of on-the-shelf satellite space segment. The earth station requirements
associated with the short-term scenario, distributed by country when
aggregated, yield 306 urban and 404 rural stations. In the long-run
scenario, traffic demand would require the installation of over 9,600
circuits or the equivalent of 16 transponders. Currently, the majority of twelve
transponder domestic satellites at C-band have been replaced by satellites

with 24 transponders. Therefore, in the lbng term, the demand for tele-

communications in Pacific isiands makes dedicated sate]lite communications

an eminently plausible option (see Table 4.10),

A contiguous map’ (Map II)3shOWS'ﬁhe Tand area of the decision-making

i

]

pelitical entities as a percentage of each 5° square and the number of _ R
estimated earth stat1ons for the year 2000 The 1nformat1on 1n Map II

I}

]

and the matrix of physical distances (see Table 41J1) between various
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TABLE 4.10: PROJECTIONS OF CIRCUITS AND

CARTH STATIONS

~Bourea: Tahle 4 ]

Blockiyje | Source: Imu, 198L: 34 |;

- ._S—hort-'n.m T _"ttn-n;m-_-[; T T ;}_u:rt:'n'-x:"n - -I.r;n—q-'tt:nnl ]
s ) | _Scenario (1985) 1 Scenario (D000} _ Seenario (1979) | Scenarie (2000
| COUNTRY Ingorna- Interna- : Interna- Hokal
onet ©l prar S0 ¢ ror S e (REEL Y e | S
o ' (1985 | (L98%) ) (zoom) _ [ (2000) | 085 3 (1985) | (200u) [ (300G} § ()
1.__Pmexican Samoa O ol 2 b e} s 50
2. . Geok Tslands w2 a3 S-S IS SO DY TN S-S SO B
3. L 70 | s2 758 | 149 dar oo b a2 | oam
4. Frenchfolymesia . | 269 | o6 | mio | 20 32 ) o4ns 3 B | 474
5. Guam 104 1 511 2 o2 | 1 1w |2 | 130
6. Kirihati 1 5 S A5 s 2 v o n L 18
7. Naury S 4 0 157 0 | 6 | 0 _ ¢y 3 | o | _39 |
8. New Caledonia "299 i 1481 19 L1 370 14 _m
9. Niue B 1 0 a |1 o | '
10._Papua New Guinea o4 437__ | 2037 1067 3| 509 800 1309 |
11. Solgron Islands 33 34 61 99 % | is 74 gy
1z, Tckelauw 1 0 1 0 0 1 0 1
13. Tonga 33 11 47 29 8 12 30 a2
W.TTP3I i 12 507 32, 9 1532 24 176
15. Twaiy 3 0 12 4 o | a3 |..&s_|
16, Vanuatu’ ‘ 132 15 267 55 1 | e | a4 | 109
17. Wallis & Futuna 4l 29 4 ] 7 3__j_10
18. Westerm Sanoa” 15 19 101 39 14 25 23 54
Total Circuits 1'204 S} 700 8091 1548 404 2048 11569 3217
" Number of 'I‘ranwmders 2 1 4 2
Norms:- }l.ssumcd in Circuit and 'Iﬁ:an_,porﬂp: grojections: 1 Satellite = 12 'I‘can:;londms- 1 Transponrler = 600 circvuiks:
v . 600 Circuits = 1200 5CIC at 30 KHz intervals:1200 SCPC = 500 Trumis at 1%

1 Circuit = 20,000 Pajd minute {Thick

Route/Internationall ; 1 Circuit = 10,000 Paid minutes (Thin Roule/Rural)
Norms: Assu'ned in Eart'_h Station projr.\ctlm° 1 Barth Station = 0.25 Circuits (TIICK ROUTE}

= 0,75 Circuits {IIIN RCULE)
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capitals (or the identified Tocation of each island nation) provides further

planning data. Such information may be useful for designing an optimal

antenna configuration of a multi-beam dedicated satellite, which, on the
_basjs of demand projections, will be a viable option for the region by

the year 2000. (See Table 4.11)

The techno-economic norms that have been used in the projection of
circuits and earth stations are best estimates based on available technical
information and have been verified by experts from the regional ITU cffice.

These norms are recapitulated below:

1 Satellite = 12 Transponders

1 Transpondar ' = 600 Full Circuits

600 Circuits o= 1200 Single Channel Per Carrier

| (SCPC Half Circuits Spaced at 30Kz Intervals)
1 Full Circuit = 20,000 Paid Minutes (Thick Route)
1 Full Circuit = 10,000 Paid Minutes (Thin Route)
1 Earth Station = 4 Full Circuits (Thick Route)

1 Earth Station = 1.330 Full Circuits (Thin Route)

4.2,11 Multi-Objective Reconciliation and Design Optimization

Designing an integrated telecommunications network to attain several
divergent planning goals is a complex task. Although in design the cehfra?
focus would be on the commercial profitability of the system, in the con-
text of deveToping economies the ultimate political acceptébilfty and de-
velopment fmpact will depend on satisfying objectfves beyohd narrow com-
mercial profitability, R

In this section, some of the broader objectives of optimal systems

design are inVeStigated'in a quantftative manner. Depending.on the planning

i 7 b
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and po1itiea1 context, these broader objectives can be weighted and ranked
to take account of trade offs and priorities. However, in this discus-
sion uniform weights for the different objectives are given throughout.
Moreover, some qf the sa]ienﬁ objectivas of a telecommunications infra-
structure will. also bejidentffied An operatioda1'procedure follows
to provide systems des1gners w1th gu1de]1nes to fac1]1tate dec1s1nn-
making in the context of conf11ct1ng obJect1ves

Three of the maJor ObJeCtTVES an optimal telecommunications infra-
structure must satisfy are: (1) user accessibility (2) user willingness
and (3) the capacity of the system to meet basic needs requirements.
Karunaratne has quantified the importance ofreach goal by constructing a
composition index fdr each specified goal oh the basis of're1ated varia-
bles and compiling an economic data base as a prelude to the quantifica-
tion of the various indicators in a "demonstretioh mdlti-objective recon-
ciliation procedure“ (see Tables 4.12 and 4.13 fdr the data base).

Accessibility of telecommunications to prospective users is a cru-

cial economic and operational requirement for the construction of a viable

telecommunications system. Accessibility depends on such'factors as popu-

iation density, urban1zat1on and the size of the popu]at1on in any speci-

fied geograph1c area. (See Tables 4.14, 4.15 and 4, 16 which present cardinal

and ordinal scores calculated on the basis of cross country data)
Acce551b111ty without the back1ng of effective demand or purchas1ng
power can lead to a non-viable des1gn Therefore, ab111ty or w1111nqness

to pay fOr the te]ecommun1cat1ons 1nfrastructure u5ehas to be evaluated

in any opt1m1zat10n“proceduref A country's ability to pay will -be directly

related to per capita income. Income is derived from trade, and the level

of trade will be inversely related to its aid dependency.

- e e ety




¥ - TABLE 4.12: DATA BASE FOR TECHNO-ECONOMIC INDICATORS '
) R N ' I R T N T 157 S O D B R ¢ R B - I A 1) TN R ETYY P
) Grid Oode’| Iand Land |Popula-|? TUrhun | Inome:| ‘frade:| Ndd per|Depacd-| Life IS P epergns E
éDUNTRY oo Aeea | Area, [tin pin Tetal GPADE Ixperts) capita |ency Erpecta- Mortali | per
_ _ ‘ sz per 57 ldensity| Popula~ | Shmil. | per (AS) {Ratlo |ncy Yrs |ty rate !Oector
) square 2| tion {1979) |capita | (1979} (MiF) {MRF)
in gqriglP K ey (15)
: ; 1 1979 _ . ;
‘ 1. . Aqerican Somoa ‘1103 (L)j197 i 0.064 159 43 |126.609| 3561 | 903 90,9 67 20} 80 .
: 2. Cock Islands. {119-20, 1340 240 0.0 |77 i = 17.4 | 187 | 362 J116.1 | 61 33| 950 g
" 3. Fidi S 115 t1)|1a272 | 5.93 34 37 isw00,937] a4 | 45 77.3 62 a6 | 2070 i
‘ 4. Frunch Polynesin | 200 t)[3265 | 2.00 a4 58 1675.532| 176 BEq 8l.0 61 63 1479
5.  Guarn - _| 18 (1}]541 0.18 185 91 [396.0m4) 3my | @57 70.6 76 22 1030 '
6. Riribati .. l69,70,72t31|690 | 0.07. ik} 36 33.134]_ an 140 75.8 52 87 - 3070
7, Newra o F j88_ (|21 | o.m 38 | 100 [109.500[ 9215 | o | ms.1 | se 54 700
! ' . D. _New Caledonia 1128 (1319103 | 6.20 .7 {61 |931.03 | 2209 | 955 73.4 64 25 | 1gs0 ::_;
' 9., Mime . . |18 (1){259. | 0.08 1 18 2.787| 95 11222 |111.4 |- 62 - 33 3310 w
10. Papua New Guinca . 63-65,78-400] 162242 |25.m 5 11 hssi2000 202 | 82 | 87.8 | 49 |-125 | 16%9 '
, 11, Solomon Islands . 81,82,83(3){28530 | 30.87 LR 9. |166.667| 288 | 105 [105.2 54 46 11920
' 12, Tokalau . 87 (11{20 0.0003 ! 160 25 11.667] 10 | 1000 116.5 | 56+ s4e | 2973
13, Tonga - (131 (1) ] 699 0,27 137 26 | a0.367] 72 | 218 | e1,4 sae 60 | 3460
4, 7TPr: 31-39  {12}}1832 D.05 72 46 ©7,70 | 161 752 101.3 | Bl 58 | 22319 = Ne
15, Tuvalu 85 (11|26 0.008 285 an 7.732| 3 541 61.7 | 58 42 2700 .ﬂ%
16. Vanuatu 113 {L)111880 | 3.86 10 21 43.50 | 323 297 .93,2 | 55. 102 3910 }E =
17. Wallis & Putuna |101 (1)} 255 0.09 40 25 8.696 0 676 99.3 | 56 _ 54 2500 % ? h
18, Western Samoa 102 (1))2935 | 0.95 53 21 43.50 | 106 | 174 304.7 | 62 36 2920 O
Notes: Colum (1) Sce Mop 1 for Grid numbers o . " SE
. Colum (3) Column (2) + Area of Mavber of 5 square grid. N.B.: Area per 1° square grid = 111 o™, = m
Source: Table 20, Kanmaratne, 1982, ' wh
Sources: Table 2 Karunaratne, 1982, Tables 4.2, 4.4, 4.6, 4.8 and 4.9 4
South Pacific Econcmies 1979: Statistical Sumary, SPC (1981)
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TABLE 4.13: DATA BASE: PERCENTAGE SCOPES FOR TECHNO~ECONOMIC PARAMETERS

{1) 12) (2) {4} (5) (6) (7) {8) {3 110) {11y
Land Populati- [ Urban Popula- | Ghp/vp| Emorts|add per Life Infant | Depand- | mocters
Area asjon Densi-iromla~ | tien as | an 2 of Doy capdta © odpecta~| Hortalis  oncy oty
CQUNTRY % total |ty per tion as | 3 of total capdta | as . of | ticn in by as 1 ratio perng )
kmz % of tokal as % of | total Fuars as| of total
total total % of
Popula- total
tien
1. E‘ncrican Samoa, 0.04 9.23 6.27 6.5 11.05 . 19,84 9.78 6.25 2,07 _5.53 2,43
2. Cook Islands 0.04 4.47 3.93 . 3.8 2,54 1.04 3,93 5,69 3.41 7.06 1.96
3. riji 3.32 1.97 5.39 12.76 . 3.93 - 2.08 0,49 5.78 4,76 4.7!?- 4.27
4. - French Polynesia 0,59 2.56° 8,60 2.9 12,91 0.98 9.64 5.69 7.03 4.96 3.03
5, Guam - . 0.10 10,74 13.26 2,06 .| 21.13 2.12 9.30 7.09 2,27 4.29 2.1
‘6. Kiribaki 0.12 4,82 5.25, 1.18 1.56 2.07 1.52 4.85 9.00 4,60 6.3
7. Haury | 0,004 20.21 14.58 0.15 40,48 51.35 0.00 5.22 3.59 5.17 1.44
‘8. New Caledonia 3.47 0.41 8.89 2.87 1.22 12,81 10.36 5.97 2.58 4.46 2,16
9. Wiue _ : 0.05 0,81 2,62 0.07 2,09 0.53 13.26 5.78 .41 6.77 A7
10. Papun New Guinea . 83.89 0.35 1.60 61,74 1.40 1.63 0,89 4.57 12,83 5.34 2.05
11, Solcmon Islands 5.18. 0,468 1.3 4.19 1.45 1.60. 1.4 5.04 4.76 6.40 24.56
- 12, Tokelau . 004 9.29 3.64* 0.03 1.51 Q.06 10.85 5.22 5.59 7.08 6.14
13 Tonga 0,13 7,96 3.79 1.98 1.07 0.46 2.38 5.41 6.21 5.56 7.14
M. PT PRI 0.33 4.18 6.70 2,73 1.91 0.51 B.1lg 5,69 6.10 6,16 4.60_
15. Tuvalu 0. 005 16.55 4,37 0.15 1.3 0,20 5.87 5,50 4.34 3.75 4.13
16. vanuatu - 2.15 G.58 3.06 2,36 . rl.22 . 1.80 3.22 5.13 10.55 5.567 8.07
17, Wallis and Futuna 0,05 2,32 3,64% 0,21 2.35 0.0 7.33 5,22 5.59 5.04 5.16
1B. Western Samoa 0,53 3,08 3.06 3.20 . 0.82 0.59 1.89 5.78 3.72 6.27 6.03
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TABLE 4.74: CARDINAL SCORE_AND RANKING OF ACCESSIBILITY. INDEX

: Density Urbani- Popalaticn .
' Seore zation Score | Score (pi) chgizte
COUNTRY (diJ Rank (bi) Rank | - Rank S
i ‘ {1 (2) (3) (4)
L. Frerican Suma 0.0923 (5) [ 0.0827 (6) | 0.0085 (12) 0.0528 (B)
2. fook Islands 0.0447 (8) | 0.0393 (13) | o.o038  (13) 0.0292  (14)
3. Fijs 0.0187  (13); 0,0539 {7) 0.1276 (2) 0.1161 (3}
4. French Polynesiz 0.0256  (11)| 0,0860  (4) 0.0298  (4) 0.0671L {6}
5, Gum 0.1074 (3) | 0.1326 (2) | 0.0208 (9) 0.0868  (4)
: :
6. Kivikati 0.0482  {7) | 0.0525 (8) 0.0118 (11) 0.0375  (12)
7.  Raum 0.202) (1) | o0.1458 (1) 0.0015  {16) 0.1165  (2)
'8, New Calsdenia 0.0041  (17){ 0,0889 (3) | ©.0287 (6) | o.0406 (11}
3. Niue 0.0081 (14)| o0.0282 {16) | o.oo07 (A7) 0.0117  (18)
10. Papua Kew Guinea 0.0035 - (18} 0,u160 (17} | o.6i74 () 0.2123 (1)
11. Solonm Islands | 0.0046  (16)| 0,0131 {18} | ).o4d9 (3 0,0208  (17)
12, Tokelmu 0.0929  (4) | 0.0384 (15) | o.c005  (18) £ 0,0432. (10
13, Tonga 0.0736  (6) [ 0.0372 . (14) | 0.m98 (20) 0.0595 (7)
14, TTPIX 0.0418 (9) | 0.0670 (5 | 0.0273 () 0,045  (9)
15, Mnalu 0.1655. (2} [ 0.0437 (9} | 0.om5  (5) 0.0702  (5)
16. Venuatu 0.0058 (157 0.0306 (12) | 0.0236 (g) 0.0200 {15}
7. wallis and Futung 0.0232 (12)!| 0.0364 (10) | 0.0020  (14) 0.0206 (16}
18, Western Samoa 0.0308  (10){ 0.0308 (11) | 0.0320 {5) 0.0311  (13)
(Pop.xlatim} (Urbanites) 4
totes: Colurm (1) d; = (Land Acea} Colunn (2) d; = (Popﬂaticn)
' n (P'Dpulatlcn). - n (Urbantes)
(Populaticn) i
Columa {3) p; = —
I (chﬂatlon)
i1
. o rd: + b, +p,
Column (4) Composite score Accessibility Index o = [ _1__31__}_] :
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TABLE 4.15: CARDINAL SCORES AMD RANKING ABILITY TO PAY IpEy

(1) | @ (3) (4)

COUNTRY ""’E;;“e s°°:nk _ 'ﬁ(ii‘f bca;:nk "ﬁj‘*’fﬁm f.?ﬁi;ti,ggj
Y. mwerican samca 0-1105 {2) | o0.1%84 {2) | 0.0055 (15) | p.1049 (2)
2. Cook Tslands 00254 (6) | o0.0m0¢ (10) [ 0.0048 (9) | o.0084 (13)
3. Fiji 0.0383 (5) | o.0208 (5) | 0.1285 (2 | o.0000 (5)
4. French Palynesia 0.2201 (3 | 0.0098 (11) | 0. 0060 (14) | 0.483 (4
5, Guam 01113 () | o0.0212 (6) | 0.0062 (17) 0.0462  (6)
6. Kirikati 0.0156  (10) | 0.0207 (6) | 0.0332 (57 | 0.0196 ()
7. Baurp t.4048 (1)' 0.5135 (1) 0.5641 (1) 0,4913 (1)
3. New Caledonia 0.0122 (i) | 0,12m (3} 0.0056  (1g) 0.0486 (3
9. Niue 0.0209°  (8) | 0.0053 (14) | 0.0047 (19) 10,0102 (16)
10. Papua New Guinea 0-0140  (13) | 0.0163 (a) [ 0.0s52 (3) 0.0318  (7)
11. Solamon Tslands 0.0145  (12) | o.0160 (8 | o.os0s  (4) 0,0271  {8)
12, Tokelay 0.0151  (11) | 0,0006 (17) | o.00s8 an | o072 o
13, fega 0.0107  (17) | 0.0046 (15) | 0.0244 (7 0.0132 (12)
M.TTERT 0.0191  (9) | 0,000 (12y 0.0099  (11) | o.0127 3
15, Muvdlu 10,0136 (15) | o.0020 (1g) 0.0183 (10) | 0.0113 (14
16, Vanuatu 0.0122  (16) | 0.0080 (7) | 0.0080 (g) 0.016L  (10)
17. Wallis and. Futuna 0.0233 (7 | 0.000 (18) | 0.0073 (12) 0,005 (15)
18. Western Samoa 0.0082  (18) | 0.0058 (13) | 0.0307 (g) 0.0049  (11)
TOTAL 3.0 1000 {1000 S0

L e e 2l

: GNP, /PGpaiation,
Wotes: Column (1) Incame Seore X =0 2 -

I (G‘D?i/Pcpulatim .}
i=1 L

' _ Bparts,/Populatien,
Column (2} *Prade Seore Yi = L

n
L (&@:artsi/?cpnlatim.)
=R

'Aidi)*e&,;ﬂatid&i .

Colum (3} Aid Score 2, =
i= o
. ' X+ Y. + 52,
Colum (4) Composite Ability to pay ~core W= 2 2 2L
Sources: Tables 4,10 apg 4.12

I
I (aiqg ./Populatimi)
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TABLE 4.16:

ORIGINAL PAGE (8
OF POOR QUALITY,.

_BASIC NEEDS REQUIREMENTS INDEX

\/'{a"t Sy f*r g-}

n. - :
1
R J.“‘l [ 1" g—’] -

. (1) . £2) (3) {4} {3}
- ' ' Dependen~| Life Bk~ | Mortality [redi—care Cansposite
COUNTRY oy {d,) pe<:ta1cy (£5) {g;) Basic. Rank
[E‘-i) needs
irdex (n,)
L
1. Frerican Semca .0553 . 0488 10207 .0243 | p,0389 (13)
2, Cock Islands .| .o706- | - .os38 .03} ,ou85 | o.034s (17)
3. Fif .0470 ~.0528 .0476 .0427 } 0,0516 Qo)
4. French Polynesia | .049 .0535 | o703 .0203 | 0.0434 (12)
5. Guam ' .0¢92 | L0430 L0227 | .o212 | 0.0363 (15)
6. Firikati . | .D4BO 0630, | .0900 | .o0s34 | o0.0628 @ (5}
7. Maurm 7 .0517 | 0584 .0559 - .014¢ | o.o300 (18)
8. Nes Caledonia .04dg .0512 .0258 .0216 | 0.0367 - {14)
9. Wive - o L0677 | .oszs .0341 .0807 | o.o709 (3)
10. Papua New Guinea .0534 . 0669 .1203 .0206 | 0,0358 (16)
11, s0lawen Islands. -840 - . 0607 0478 2858 0.1357 {1)
12, Tokelan .0708 .0584 . 0558 .0613 | o0,0618 (6)
3. Tenga . 0556 .0564 L0621 | .0714 | 0.0667 4
M. TTPI .0816 .0535 0610 | _o0460 | o0.0s35 (9
15, Tuvalu R .0375 | .oss4 .0434 -o413 | 0,0507 {11)
16. Vanuahy . - : .0567 - . 0594 -1085 .0807 | 0,0708 (2)
17. vellis & Futma | 0604 | .psgs .0559 | 0516 | 0.0578- (8).
IB. Vestern Samoa | 0637 | 0528 .0372 .0603 | 0,0613. [ (7)
rotes: LA 1 . .
_ Iite Bxpectansy, _ De,'?e.rﬂeac.yratic.
R 1 S S
'El (Life. Eme:tanc.y. - : :LEl Dm. iy ratm.
Infant rortal:.ty rate, '{Dactnrs ZP'q:z.ﬂatim) .
fi = gi = o
I: I.nfant m:wrtahty rate.. _ - L (D:z:tnrsﬁc--.ﬁabcn}
Rt R R i=r- -
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The empirical validation of basic needs requirements which tele-

communications are designed to service can be quantified by using physi-

cal quality of Tife (PQLI) measures as proxies. Data are available for

such PQLI as dependency ratios, 1ife expectancy and infant mortality

rates. Karunaratna has combined this information to provide a measure

of the basic needs requirements of any locality.

When planning objectives are not -compatibie with systems goals,

trade-offs have to be recognized, and choices have to be made.

Karuna-

ratne shows that of the three indicators investigated in this study,

"accessibiTity" and "willingness to pay" mdy be compatible, but both

may conflict with the objective of "providing basic needs."

countries in his demonstration case study satisfy the three objectives

simultaneously. This is demonstrated by the tabulation of the five top

ranking countries according to the three objectives:

Diagram II:
Ranking of Countries According

to Telecommunications Planning

Basic Needs Requi-

Objective Accessibility | Ability to Pay
Rank ments
1 P. New Guinea - | Nauru Solomon Islands
2 Nauru American Samoa Vanuatu
3 FiJi New Caledonia Niue
4 Guam French Polynesia| Tonga
5 Tuvalu Fiji ~ Kiribatj

Diagram II clearly shows that Nauru and Fiji jointly satisfy “accessi-

bility" and "ability to pay" criteria. The'intersection set of all three

criteria is empty in Diagram II, as no country satisfies simultaneously

all three objectives.

The countries such as the Solomon Islands and

Vanuatu, that rank highly according to_basic needs requirements, also

g e EFAF

None of the
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fare badly on the basis of other criteria. In systems design, recon-
ciliation of goals in an optimal manner requires informed Judgements
based on a complex of extra-economic factors. Optimization in inte-
grated systems designs can be achieved only in a wider framework than that
offered by techno-economic parameters. Map III 11lustrates, in the con-

tiguous setting, the performance of the Pacific nations with respect to

techno-economic parameters.

4.3 Conclusions

Karunaratne concludes by observing that demand projections for the
year 2000 indicate that a dedicated satellite to serve the needs of Pacific
islands nations would be an eminently feasihle prospect. Subject to techno-
economic constraints, an optimal design of the satellite telecommunications
system shou]d'aim at achieving the macro-planning goals described by Pacific
island nationa? development plans. Commercial profitability calculations
made in the sfudy assume that the capital cost of the satellite options
will be about US$739 million at current prices. The burden of sharing the
capital costs among the island nations could be decided on the bas1s of the

ab111ty to pay" scores. Assuming the current observed usep charges (1980)

of US$1.52 (A$1.71) per paid minute, the satellite option would show a posi-
tive net present va]ue (NPV) at a ten percent discount rate. The internal rate
of return (IRR) for the proaect will be about ‘twelve percent (see Table
4.17). Thus, the sate111te opt1on is 1ikely to pass the commercial viability
test if the current tar1ff rates can be levied over the seven year 1ife shan
of the spte111te progect However, if narrow commercial profitability is.
transcended and 1f the rural and macro-multiptier effects are taken into
account, the social profitability of the satellite option will undoubtedly

exceed the commercial profitability. And, of course, to be politically
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MAP II1 RELATIVE IMPORTANCE (IN PERCENTAGE TERMS) OF SOME TECHNO-ECONOMIC PARAMETERS

ACCESSIBILITY SCORE
ABILITY TO PAY SCORE

BASIC NEEDS REQUIREMENT SCORE
POPULATION ('000) (1978)

Mile=e

. (14) PER CAPITA INCOME (A$) MOST RECENT ESTIMATE
Trust Territory of 1ne Pacilic Islands
e8]
\
132
(7 ; i
Nauru 1(6) =

renI= Soiynasia

“ IiSOW i ]573 I E!" 787
- 2 .
' A A ' {}
:Iaoi;ul New Guinea '" @ 144

-0vi-

[RRY] (15) (2

m Solomon Islangs T avalu Taed A
| e = e

B S - 2
o)
nn (8 m 16) 13) 19) 8 =
Weslern Samoa | American Samoa Vanustu Fiji Niue =) ':3.
: @ p |1455 lg 'g
UE T m
: ' i@

New Caledon:a

, (6899 | 4
| Sources: Tables 4.1, 4.13, 4.14, 4.15 élgﬁ' 2o I
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TABLE 4.17: A COMMERICAL PROFITABILITY ANALYSIS OF THE SATELLITE OPTION

a. Capital Costs

Space segment (sate11ite plus spare) o 136
Earth Stations (3217 x US$0.025) o 80
Public Call Offices (0.5 mitlion kn x US$0.01) ” 200
Other gfbund-segménf adjuntts'(nefwbrks,'switChingb'2;5 x {2) 200
Risk premia-and contingencies, etc. . - o e 123

- Sub-Total 739

l.. Revenue

Cabécity:demandt?ﬁ yeér 2056‘T59171 mifiioﬁ”péid miﬁutes. 1980
observed cost: per paid minute.in Pacific island nations §s = . .
US$1.52 (AS1.71). | 260

oy

- DISCOUNTED CASH FLOW: ANALYSIS (USS$ million)

-(Aééﬁmedk1ife—span 7 years)

Year - o 1 2 .3 4 5 6 7

Capacity Use (%)

Capital Cost L' o -739

OperatingWCosts o _-19 -5 -74 -74 -74 =74 - -74

(25) f(??j. (100) (190} (100) l(@@o) (100)

Revenue - o 465 4195 4260 +260 +260 +260  +260

Net Cash Flow | =733 445 +140 +185 4186  +185 4186 4186

OCF (Discourted Cash Flow)  -733 41.8 115.7 139.7 177.6 139
102 o oo o e T 2 RS

NPV-(Net_present,yalgeg3m;:"541445 :

IRR (InternalRate of Return) + =.12% Assuming.a,salvage value of US$127.

Sources: Tables 4.9-4.10, ITU, (1981}, ITu, (1982), PSSC, (1981).
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acceptable, any new telecommunications system must show potential social

profitability.

4.4 Recommendations

The satellite option presents the only means of delivering basic
needs to the rural areas in a timely and cost-effective manner. A com-
prehensive exercise to determine more precisely the commercial ang
social profitability of the satellite option is, therefore, the first
recommendation of this study. Because of the costly capital investment
required to install modern satellite telecommunications, it is impera-~
tive that the Pacific islands pursue a regional or joint approach to
finance the capital investment and operations of the project. Only
such an approach to share the costs and benefits of the network, accord-
ing to capacity to pay initially, can make the satellite option an
operational reality. A regional approach will also provide Tleverage to
a regional managerial body to bargain with equipment suppliers for the
best possible deal for on-the-shelf or future space and ground segment
hardware. The second recommendation, then, is that the nations should
establish a regional body to manage the operation of the proposed inte-

grated satellite telecommunications system and then to negotiate for

equipment to best utilize the capital 1nvestment.

A third recommendatzon is that the Pacific islands or the1r spokESu

person should explore the non-Pacific funding aTternat1ves. Metrcpo]1tan
countries could be persuaded to provide a Pacific island footprint on a

pTanned satellite at a narg1na1 cost to them. As po1nted out at UNISPACE

'82 by representat1ves of third world nations, the issues of world domina-

tion and militaristic and strategic goals cause superpowers to lose sight

of the benign role modern technology can play in contributing to the develop-
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‘i?. ment of mankind. The use of satel]ite communications is Tikely to accele

ate in the coming decades, and there jis bound to be much capacity that can
be turned to humanitarian and benevolent purposes. A coordinated approach

needs to be pursued by Pacific island representatives in international

forums to persuade metropolitan powers fto translate rhetorical concern for URR

the third world into deeds. Te]ecommunications.provides such an opportunity.

In order to negotiate efficiently with technology suppliers, the

Pacific islands need to marshall their facts and monitoy closely the rapid

developments that are occurringin the field, Pacific nations' central plan-

N Lot
[P e,

ning offices should be commitied to compiling the required information to "ﬂiﬁ*i
ensure successful implementation and maintenance of telecommunications pro-

Jects. Fourthly, it is recommended that in the island context, prospective fif?ifg

telecommunications planning should be declared a priority area.

Fifthly, it is recommended that manpower training programs should be
undertaken well in advance. Although modern satel]jte telecommunicati0n§
technology is designed for jow maintenance, skills are required to manage
and operate the sophisticated systems efficiently. Manpower training

should, therefore, be undertaken well in advance to localize, as far as

possibie, the technical and managerial operations of the proposed regional

telecommunications project. ' e

The Tack of adequate information on the appropriateness of modern tele-

commurications technology and the absence of technical expertise can cause

developing Pacific island nations to be victims of predatory dumping., ‘Pacific

isTand nations must not act in hasteto accept new technology, as they may be

‘ |

B accepting obsolescent hardware. Adequate information on appropriate technology _;ilf .’
N - and technical expertise is necessary to safeguard against this danger. Sup- !
!

pliers, experts and consultants now perform these functions. 1In the Tong-run,

the Pacific isTand nations wil) have to develop the capacity to safeguard - L
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their interests as technology buyers.  In the short-run, the Pacific islands
will depend on the'goodwill” of the tEChn0109y'supéTiers‘to ensure a fair
deal. Thus, sixthly, it is recommended that supplier credentials be care-
fully examinéd before developing economies commit themselves to consultancies
or award tenders for economic development of this nature. -

- The ‘focus of the present -study has been mainly on the delivery of
basic voice and message services via satellite to the Pacific islands. There
are, in addition, other pofeéntial grovith areas such as television, mobile
" teTecommunications and remote sensing, which must be considered as advances
in the'téchnéngy'beCUmé=ava?Tabie and cTosely moritored for -appropriate

application in the Pacific island nations.
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5. ECONOMIC, FINANCIAL AND INSTITUTIONAL ASPECTS OF A .
COMMUNICATIONS SATELLITE SYSTEM_FOR THE PACIFIC ;
. M M l f'
Considerations of.an economic, f1nanc1a1 and 1nst1tut1ona1 nature ) k
A
re]ated to the estab]1shment 07 an interim and a permanent system for fo
commerc1a1 commun1cat1on by sate111te, both domestic and internationa], ol

within the Pac1f1c basin countr1es, islands and terr1tor1es, have been

B i
outlined by Dr, Marce?]us Snow in a report prepared under contract to ['.':} 3

PSSC (see Section 1.9).

o
S ke &l

Most of Dr. Snow's consuTt1ng report, “Econom1c, Financial and

s o

Inst1tut1ona1 Aspects of a Commun1cat1ons Satellite System for the
Pacific Bas1n,“ has been 1ncorporated into Section 5. A section of
his report which addresses econometric mode11ng, is de1eted from the

text and is presented in its entirety as Appendix D.

7 As with Dr. Karunaratne's work, constraints of time and other

" resources have necessitated compromises in the ideally desirable research
i agenda and procedure Nearly all data ‘and analysis have been carried

1

: out on a macroeconom1c or aqgregat1ve Tevel, rather than on a country-

o by~country bas1r. In most cases, however, traffic is disaggregated into

1nternat1ona1/urban and damestic/rural categories. Also, a number of

f1nd1ngs and suggestions have remained at the qualitative level.

i R1gorous1y quant1tac1ve analysis is ‘undertaken. of the INTELSAT and IMMARSAT

options for the interim Pac1f1c Basin system.

The ‘report provides an add1t1ona] deqree of d1saogregao1on by both

i 1nc]ud1na and echud1ng French Polynesiz and New Caledonia in most

stat1st1ca1 tab]es. On the one hand, these two areas were included in

,; a11 the proJect1ons of Dr. Karunaratne's work ~Trom which Snow's input

data are based and it seemed unwise o negiect totally the data on those
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areas. French.Po1ynesia and New Caledonia are unique among the 18
entities considehed here in that they-are integral parts of metropolitan
France. Although they have to date not been inc]uded in the telecom-
munications planning of the International Telecommunication Union re-
g10na] project, the share of total anticipated traffic of these two
areas is considerable, and it was worthwhile to show all traffic,
facilities and financial figures for the cases beth including and
excluding French Polynesia and New Caledonia, abbreviated here as FP/NC.
Section 5.1 projects traffic requirements in terms of paie
minutes, circuits, earth stations and transponders for the period
1985-1991. This seven-year period is selected for illustration of the
INTELSAT and INMARSAT scenarios to satisfy the anticipated traffic.
Seven years is the present lifetime of satellites by most engineering
and accounting standards; in addition, 1985 seems the earliest Tikely
date for beginning operation using either of these interim systems.
Section 5.2 presents the INTELSAT option in considerable
detail, including costs for transponders, earth stations, salaries,
depreciation, interest and miscellaneous overhead. Appendix P
examines various charging options and projects revenue and operating

surplus or loss for each such‘option;' The concept of phice elasticity

of demand and the theory of inverse elasticity and maru1na1 cost pr1c1ng are

also set forth in that Append1x where three tar1ff scenarios are examined

on the basis of a four -equation system which provides for 1nverse e]as—

t1c1ty pricing, recovery of operat1ng costs by revenue and prnJect1on

of demand on the basis of assumed price changes and e1ast1c1t1es of demand.
Section 5. 3, in somewhat 1ess deta11 d1scusses the INNARSAT opt1on

and contrasts it with INTELSAT. In Sect1on 5. 4 based on Karunaratne 5
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price elasticity (responsiveness to changes in price) of demand,

regions.
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findings, is a discussion of the implications of trade
strucutural change and L

revenue. The sketch of a business plan for a Permanent Pacific Basin

satellite system during the period 1992-2000 is given in Section 5.5,

Basin. Section 5.7 provides a summary and conclusions, Tables have

been inserted follawing relevant text,

2.1 Projection of Paid Minutes, Circuits,
ders for the Period 1985-79907

Earth Stations and Transpon-

5.1.1 Paid Minutes

Table 5.1 reproduces input projections from Karunaratne (1982)
for international/urban and domestic/rura] tratfic in paid minutes.
The average annua] growth rate over the period 1985-2000 is then in-
terred and used to project annual.figures for the seven year period.

1985-1991 in both traffic categoriss and both inciudi
FP/NC,

ng and excluding

In Section 4, Karunaratne disregarded-any effects prices haye

on demand. While this flies in the face of economic reality by

assuming that users are not sensitive to.the price of services they are

purchasing, such an assumption is an often necessary evil in earily
stages of te]ecommunications.studies, TOr @ number of reasons. Fipst

almost no Studies'are extant on the price,sensitivity or ability

a con-
cepit used ipn Appendix D--for telecommunications services 1in developing

Second, one must make assumptions regarding the tariff struc-

» economic growth,

to pay--
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T TABLE 5.1: PAID MINUTES OF TRAFFIC, 1985-91 AND 2000 ;
f;.?. ﬁ
,‘;.' é ‘ '.\ J

K Paid Minutes (000,000) L
g ‘f Including FP/NC Excluding FP/NC S
. b . ) . : - ! t
f,jf Imt'l/ Domestic/ Int'l/ Domestic/ i :

l Year Urban Rural Total Urban Rural - Total e ]

} 1985 2311 7.07 30.18  11.76 6,03 17.79

l 2000 155.88  15.47 171.35 95.66 15.03 110.70

' Average

Annual

Growth

Rate (%)} 13.6 5.4 12.3 15.0 6.3 13.0
Projections for 1985-91 at growth rates indicated:

1885 23.11 7.07 30.18 11.76 6.03 17.79
1986 26.25 7.45 33.89 13.52 6.41 19.93
1987 29.82 7.85 37.67 15.55 6.81 22.36
1988 33.88 8.28 42,16 17.89 .24 25.13
1989 38.49 8.73 47.22 20.57 7.70 28,27

i 1990 43.72 9.20 52.92 23.65 8.18 31.83
A 1991 49.67 9.69 59.36 27.20 8.70 35.90
. f Source (1985 and 2000 only): Karunaratne (1932)

]
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tures that will be used. In additien, there is an undeniahlv strong 'w

: “autonomous" growth component in telecommunications figures that re- _j
E flects national and world economic and other conditions generally - i
f above and beyond any sensitivity to the price of services. Finally, ‘\_“?
it might well be that price sensitivity (elasticity of demand) is so - J

low (inelastic) in the range of present and projected future prices

that price can be legitimately ignored as a first approximation. For IR

R it S e

these reasons, Snow follows Karunaratne in ignoring price effects.
In Appendix D, however, the question of ability to pay will be looked ﬂ;§;51f:

at in several different scenarios.

5.1.2 Circuits

Table 5.2 derjves equivalent telephone-grade circuits based on the

JENLL SR SLEHPEPL N - e R
t
e L

paid minutes indicated in Tabie 5.1. Karunaratne's figures for earth
stations in 1985 and 2000 are used to calculate an average annual

growth rate over that fifteen-year period. Those growth rates are then

; used to project circuit requirements for the period 1985-1991. For 15
; simplicity, all traffic in this report is converted to equivalent :ffg
A voice-grade (telephone) circuits. fé
'; The original circuit projections were hased on the following ;T'iéff é
| equivalencies: 'f l;
f . 1 circuit = 10,000 paid minutes annually ;1:!
| (domestic/rura’ thin route) | !
. 1 circuit = 20,000 paid minutes annually o
{ (international/urban thick route) ' 1
'% These are best guesses at the true ratjos. While approximate, they : R i
%' _ ‘are based on the estimates and experience of senior ITU officials and . i

e
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TABLE 5.2: VOICE-GRADE CIRCUITS, 1985-97 AND 2000 T -

Voice-Grade Circuits
Including FP/NC Excluding FP/NC

Int'1/ Domestic/ Int'1/ Domestic/ ;19;31"
Year Urban Rural Total Urban Rural Total L

1985 1204 700 1904 636 603 1239 ??Tﬁgt'!'J
2000 8091 1548 9639 4780 1505 6285

Average

Annual

Growth '

‘Rate (%) 13.5 5.4 11.4 14.4 6.3 11.4

Projections for 1985-91 at growth rates indicated:

| 1985 1204 700 1904 636 603 1239
1986 1367 738 2105 728 641 1369
1987 1551 778 2329 832 681 1513
1988 1760 820 2580 952 724 1676
1989 1998 864 2862 1089 770 1859
1990 2268 511 3179 1246 818 2064
1991 2574 960 3534 1426 870 . 2296

Source (1985 and 2000 only): Karunaratne (1982)
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others. Nevertheless, theseequivalencies offer considerable leeway for

more interisive use of exjsting capacity, since there are 525,600 minutes

in a 365-day year.

5.1.3 Earth Stations

Karunaratne calculated earth station requirements according to the

following ratios:

1.33 circuits' 1 earth station (domestic/rura]'thin route)

it

4.0 circuits = 1 earth station (international/urban thick route)
Again, while highly approximative, these assumed estimates are in

accord with the experience of telecommunications engineers and traffic

experts. The ratios differ by a factor 6f three as between thick and

thin routes.

In Table 5.3, the previously calculated earth station requirements
in all categories for the years 1985 and 2000 are converted into
average annual growth rates. This time, however, figures are calculated
only for the year 1991 based on those growth rates because the interim
system to be discussed below in various cost and pricing scenarios is
assumed to cover the seven-year period 1985-91, and the complement of
earth stations to be acquired and installed in 1985 will be set so
as to satisfy 1991 traffic Tevels. This is once more in accord with
ustal telecommunications facilities planning. Slippage of earth
station completion dates in the past has been a major factor in in-
hibiting the growth of satellite circuit usage. In addition, some
| redundancy is desirable in case of outases of earth stations or faster
than anticipated traffic growth. For these and other reasons, ali

1985-1991 interim séenarios assume 1985 installation of earth stations
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TABLE 5.3: EARTH STATIONS, 1985, 1991 AND 2000

Earth Stations

Including FP/NC

Excluding FP/NC

Int'l/ Domestic/ Int'1/ Domestic/
Year Urban Rural Total Urban Rural Total
1985 306 404 710 164 331 495
2000. 2042 1169 3217 1222 1137 2359
Average -
Annnal
Growth
Rate (%) 13.5 7.3 10.6 4.3 8.6 11.0
Projections for 1991 at growthn rates indicated:
1991 654 617 1271 366 543

209

Source (1935 and 2000 only): Karunaratne (1982)
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sufficient to accommodate traffic at 1991 Tevels.

5.1.4 Transponders'l

Transponders are the basic modular components of a communications
satellite. Many satellites of the present generation are equipped with
twelve transponders. For a variety of technical and other reasons it is
often convenient to-reckon communications capacity in terms of transponders
as well as circuits. INTELSAT for example, leases whole, half and quarter
transponders for domestic usage.

Like the other equivalencies used above, the ratio of-circuits”
to transponders is indefinite. Ne verthe1esa the figure of 600 c1rcu1ts
per transponder found approval among the sate111te eng1neer1ng experts
consulted, and is used in this report. Since this figure is part1cu1ar]y

subject to variation, however, it w11] be assumed that 600 to 700

c1rcu1ts can be derived from one transponder, perhaps with some degrada~
txon of s1gna1 quality but at a level st11] bas1ca11y acceptable in the
setting under discussion, Thus, in Table 5.4, which projects transponder
Tevels for 1985-91, figures superscripted with a "+" sign mean that

up to 700 circuits per transponder are assumed. The total figure of three
plus transponders for 1985, for example, (including FP/NC) means that more
than 600 but Tess than 700 circuits per transponder are needed to derive

the 7,804 circuits from three transponders.

5.2  The INTELSAT Option-~Costs and Tariff Scenarios, 1985-1991

At this point, the study becomes sensitive to asSumptiohs:regérding
how the described traffic will be met. This will affect costs and possible
tariff scenarios. This section discusses the option of leasing trans-

ponders from INTELSA™. * Since INTELSAT satellites have a particular power,

b
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T
TABLE 5.4: TRANSPONDERS, 1985-91 v
AN
| o
Transponders i
Including FP/NC Excluding FP/NC 3
Int'l/ Domestic/ Int'l/ Domestic/
] Year Urban Rural Total Urban Rural Total
: 1985 2+ 14 3+ i+ L+ 2+
1986 2+ ' 2 LES 2 1+ 3+
1987 3 2 s 2 BT 3+
1988 3 2 5 2 2 4
1989 4 2 6 2 2 4
1990 4 2 o 2+ 2 Lo

1391 5 2 7 3 2 5

Source: Circuit Tigures from Table 5.2, using ratio of 600 circuits
per transponder,

Note: "+" means based on §0C tG 700 circuits per transponder.
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this has implications for the size, power and cost of earth stations. :

These costs, in turn, have implications for the structure and level of ; :
tariffs applied. ;_ ‘ -J

Since 1973, INTELSAT has leased whole, half and quarter transponders | - g*%
for domestic usage. The annral rate was originally $1,000,000 per _ |
transponder, which since has been reduced to $800,000 (gTlobal beam). o }
The current rate of $800,000 is also assumed for the 19851991 time period, BT
although by then (if it follows the pattern of other INTELSAT rates) it j:;.“'j
nay well be substantially lower. Thus, using the $800,000 rate builds | . “éiiiz

an element of conservatism into the INTELSAT scenario outcome, although

it will be seen that Space segment costs (in the form of transponder Teasing
charges) constitute only a small part of overal] costs, which are
dominated by earth station and operating costs.

Another consideration for the INTELSAT case {s the requirement by
INTELSAT that leased transpender capacity be used for domestic purposes
only. This requirement was based on the fear that Teased transponders,
if used for international traffic, could drain traffic and revenue away
from the more profitable international Teased circuits on which INTELSAT

tariffs and traffic are traditionally based.

The INTELSAT scenario assumes that transponders Teased from

INTELSAT can and will be used for some international traffic, e.g., from

Fiji to Papua New Guinea or from Tonga to Western Samoa. To enable
such traffic to be carried on leased INTELSAT transponders, in turn,

requires the assumption that INTELSAT tould be successfully approached

and requested to allow an exception to its “domestic only" requirement R

for leased transponders. The institutional considerations in obtaining

N
o
S
]
|

such an exception will be discussed in Section 5.6 below. Faor present
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purposes we assume that such an exception has been granted.

One final aspect of cost figures is that they are presented in
current {nominal) U.S. dollars. In other words, no attempt has been wade
to discount to indicate the effects of inflation or the Jifference
between a dollar spent today as opposed to several year: in the future.
Time discounting always presents the difficuity of choosing appropriate
discount rates. This is particularly difficult in an area of rapid
technological development such as telecommunications, where rew processes
and products emerge regularly. A1l cost figures presented in this study
are undiscounted because the fall in costs and pirices of such telecommu-
nications hardware as earth stations and satellites due to technological
progress is roughly equal to the rate of iﬁternationa1 inflation, at

least as a first approximation.

5.2.17 Transponder Costs

Table 5.5 shows costs of INTELSAT transponder leasing at the rate
of $800,000 per transponder. There is no disaggregation as io type of
traffic (international/urban vs. domestic/rural), but the distinction

between inclusion and exclusion of FP/NC 4is maintained.

5.2.2 Earth Stations

Under the INTELSAT option it is assumed that each of the 16 or 18
Pacific Basin areas must maintain a “base" earth station at an inter-
national gateway to maintdin interconnectivity with the resf of its -
earth stations. This is in Tieu of the less realistic assumption that
demand ass%gnment would be extensively used to remove the need for such
interconnectivity.

Estimztion of earth station costs is in many ways difficult, par-
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TABLE 5.5: TRANSPOMDER LEASING COSTS (INTELSAT OPTION) : ﬁ
I

|
;
p S
N

Including FP/NC Excluding FP/NC -

No. of : g : - - No. of
Year Iranspunders Cost (%000) Transponders Cost (5000)

1985 3+ 2400 2+ 11600

1986 bt 3200 3+ 2400

1987 5 4000 3+ 2400

1988 5 4000 4 3200
1989 6 4800 4 | 3200

1990 6 4800 LS 3200

1991 7 5600 5 4000

s 1 Source: Transponder figures from Table 5.2,
| : Transponders & $800,000.
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ticularly when one deals, as in the present case, with earth stations
destined for 1985 acquisition and installation at a level sufficient to
satisfy demand through 1997. Nevertheless, consultation with senior

ITU Financial and engineering advisors provided realistic and plausible
estimates. Specifically, base earth stations {one per entity) are
assumed to cost $1 million each, and the remaining ("hinterland")
earth‘stations are assumed to cost $120,000 each. The base earth sta-
tions would be sTightly smaller and Tess expensive than the INTELSAT
Standard B models, and would have dishes with diameters of approximately
eight meters. The hinterland stations, providing ten watts per channel,
would require 6.5 meter dishes. Further assumptions regarding the earth
stations will be made in calculating operating costs. Table 5.6 sum-

marizes earth station acquisition costs.

5.2.3 Qperating, Maintenance and Management {OMM) Costs

An extensive 1Tl paper (1978) is used as a guide for calculating
0M costs associated with the ground segment of the INTELSAT option.
These are classified as Tfollows, with results as indicated in Table
5.7.

Expatriates (Foreign Persecnnet)

It is assumed that one expatriate will be required at each base
earth station. ITU (71978) 1iéts an expatriate's salary at $17,500
annually for 1979. It is assumed that this grows at ten percent
annua11y, reaching the levels indicated in Table 5.7 for the years
1985-1991.

Senior Technicians (Local Personnei)

It is assumed that one senior techaician will be required at each

base earth station and at each hintertand earth station. ITU (1978)

T e
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TABLE 5.6: EARTH STATION ACQUISITION COSTS (INTELSAT OPTION)

INCLUDING FP/NC

18 base ES @ $1,000,000
1271 - 18= 1253 hinterland ES @ $120,000

Total ES Cost

EXCLUDIKG FB/NC

16 base ES @ $1,000,000
909 - 16= 893 hintertand ES @ $120,000

Total ES Cost

{50003

18,000

150,360

168,360

16,000

107,160

123,160

Source: Earth station Figures from Table 5.3.
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. | TABLE 5.7: OMM EXPENSE (INTELSAT OPTION)

3 _ ($000) L
‘ _ _ (5000) $) : Total ($000) ($000) ,_
‘ (8) * Total Senior * ¥ of #% Senior L
Expatriate # of % Expatriate Technician Senior Technician Mige, %o Total I
Year _ Salary Expatriates  Salary _ Salary fechnicians  Salary = overhead OMM |
INCLUDING FP/NG | |
I 1985 31002 18 _ 558 10629 1271 13509 9520 23587 " |
A 1986 34103 18 614 11692 1271 14861 10525 26000 |
: 1987 37513 18 _ 675 12861 1271 16346 11645 28666 |
1 - 1988 - 41264 18 743 14175 1271 18016 12900 31659 . I
4o 1989 45390 18 817 - 15562 2 19779 14310 34906 © T
L 1890 49930° 18 _ 899 17119 ‘ 1271 21758 15895 38552 K2
} 1991 - 54922 18 _ 989 . 18831 1271 23934 17670 42593 glg [
| | EXCLUDING_FP/NG | |
1985 - 31002 16 496 10629 909 9662 6195 16353 |
! 1986 34103 16 546 11692 909 10628 6845 18019
1987 - 37513 .16 600 12861 909 11691 7565 19856 3’
1988 . 41264 16 660 14175 . 909 12885 8380 21925 2g |
1989 45390 16 726 15562 909 . 14146 9295 24167 oD :
_ g
1990 49930 16 798 17119 - 909 15561 10320 26680 :%§
: : : [
1991 54922 16 - 879 18831 909 17117 11480 29476 O =3
: : C ‘
| : _ | > 0 ;
‘Sburce: Tables 5.2 and 5.3. . o _ _ . EZEE i
- _*Grown at ten percent annually from levels in ITU (1978), Annex 2. . 2@ e
**One expatriate per base earth station; one senior technician per base and hinterland earth RN
station. _ . e

**%$5,000 per circuit. - _ : _ e
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lists a senior technician's salary atr$6,000 annually for 1979, It 4s
assumed that this grows at ten bercent annually, reaching levels

indicated in Table 5.7 for the years 1985-1991,

| Misceltaneous Overhead

This particutarly difficult estimate is needed to aggregate all
indirect and overhead costs associated with the provision of service
under the INTELSAT option. ITU (1978) provides detailed insight into
the types of expenses this involves, including such diverSe maftefs as -
earth station power, Tand lines from the earth station to Tocal d1s-
tribution networks, allocated overhead fro the national and 1nter-
national PTT administrations, secretarial and other backup support and

so on. The overhead cost of $53000 per circuit to be assumed for the

INTELSAT option is admittedly arbitrary; but it is cons1stent w1th previous

studies by Snow (1975, 1976) of commun1cat1ons sateliite system costs

It should be noted that this f1gure is the most tru]y traffic-
sensitive cost. As such it comes close to being a short—run marg1na]
cost in the ecinomic sense, and will be important in projegting tariff
scenarios to be detailed in Appendix D.

Table 5.7 marshalls cost data for OMM expenses under the INTELSAT

0pt1on

5.2.4 Depreciation and Interest

In Table 5.8, the earth stat1on acqu151t1on costs incurred 1n -
' 1985 are deprec1ated over a 15-year period. This is normal for an

earth stat1on accord1ng to ITU and other accepted account1ng practices L
[ITU (1978)] and refiects the expected useful lifetime of an earth

station. This means, of course, that depreciation and usage of the
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TABLE 5.8: DEPRECIATION AND INTEREST (INTELSAT OPTION)

Including FP/NC Excluding FP/NC
(5000) ($000) (5000) (5000)

Year Depreciation # Interest =% Depreciation # Interest #*%#
1985 11224 13253 8211 9695
1986 11224 12747 8211 9324
1987 11224 12203 8211 8927
1988 11224 11613 8211 8496
1989 11224 10972 8211 8026
1990 11224 10273 3211 7515
1991 11224 9529 8211 6971
Source: Table 5.6.

*1/15 of annual earth station acquisition cost.
**Based on eight percent loan over 15 yvears earth station
acquisition.

c -
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earth stations acquired in 1985 would continue until 1999, i.e., eight
years beyond the terminal year of 1991 used for the interim scenarios.
Depreciation is on a straight-line basis.

In addition, Table 5.8 shows interest payments'on an assumed 15-year
Toan at 8 percent. Like the depreciation a1]owances, Toan payments would
continue eight years beyond the end of the interim period 1985-91.
Although eight percent 1s probably only about half the commercial world
rate that would have to be paid by a te]ecommun1cat1ons_authority in the
developing world, it reflects, at Teast as an ordef of magnitude, the
cubsidized Toan rate which would be availabie via multilateral develop-

nent lending agencies such as the IBRD (lorid Bank).

5.2.5 Total Costs, Costs per Paid fMinute and Costs per Circuit

Costs for the INTELSAT option are summarized in Table 5. G. which
reproduces and aggregates the cost categories deve1oped up to this po1nt

Additional columns report costs on a per paid m1nute and per c1rcu1t

basis.

5.2.6 Interpretation of INTELSAT Ontion Total Costs

As Table 5.9 indicates, total annuaT costs of the INTELSAT option
would grow from $50.5 m11]1on in 1985 to $68 9 million in 1991 if
FP/NC traffic is 1nc]uded and from $35.9 miT1ion to $48. 7 million
OthEPW1SE Perhaps more 1nstruct1ve are the costs per circuit and
per pa1d m1nute Per circuit costs would fall over the same period from
$26,504 to $19,509 if FR/NC traffic is included; and from $28,942
to $21,193 otherwise. The costs per paid minute allow the most direcf

comparison with current published tariffs in the South Pacific region.

arad . T et

i * - e o R e ttint e * AT Ga e s o e s E—
) g o PR SR oy & P i g L, v Lyl P




——

3 & . TSR

TABLE 5.9: TOTAL COSTS, COSTS PER PAID MIMUTE AND COSTS PER CIRCUIT |

| - (INTELSAT_OPTION) - - '

: | | ($) (%) :
i - (5000) ($000) Cost Cost TPer ' .
| o Transponder ($000) (5000) ($000) Total Per Paid i
: : " Year __Leasing : Chm Depreciation Interest Cost Circuit Minute .
5 - . INCLUDING FP/NC
¢ . 1985 2400 23587 11224 13253 50464 26504 1.67 5
2 1986 3200 26000 11224 12747 53171 25259 1.57 f
! 1987 4000 28666 11224 12203 560973 24085 1.49 i
- 1988 4000 31659 11224 11613 - 58496 22673 1.39 i
g 1989 4800 34906 11224 10972 61902 21629 1.31 . :
11990 - 4800 - 38552 11224 10273 64849 20399 1.23 2 E

P 1991 5600 42539 11224 9529 68946 19509 1.16 ' ‘
[ '3 | EXCLUDTNG FP/NC | | | -
b 1985 1600 16353 8211 9695 15859 28942 2,02 f
; | | 1986 2400 18019 8211 9324 37954 27724 1.90 Q
. 1987 2400 19856 8211 8927 39394 26037 1.76 o
o | 1988 3200 21925 s 8426 41832 24959 1.66 |
P 1989 . 3200 24167 8211 8026 43604 23456 1.54 ?
| h 1990 - 3200 26680 8211 7515 45606 - 22006 1.43 |
; 1 1991 4000 29476 8211 6971 48658 - 21193 1.36 ;

Sources: Tables 5.2, 5.5, 5.6, 5.7, 5.8.
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Per minute costs would decline from $1.67 to $1.16 rom 1985 to 1997 if
FP/NC traffic is included, and from $2.02 to $1.36 otherwise. |
Tahle 5.10 summarizes the Tatest available equivalent per-minute

tariffs for various types of telephone serv1ce w1th1n and among selected

South Pacific areas. This allows comparison with the costs of an

interim INTELSAT system for the period 1985-1991, which were just estimated.

The tariffs most Tikely to ref1ecf'costs are tnose for international
service. Indeed, they may be somewhat aboye’costs, since it 1s normal
PTT practice to subsidize domestic service with international traffic,
which is Tess price elastic. Thus, international but intra-regional tariffs
such as from Fiji ($1.69 per minute); Naure ($2.00 per minute), the
Solomon Islands ($1.71 per minute) and Western Samoa ($1.27 per minute)

offer what is arguably an upper Timit on costs, since such service is very

unlikely to be tariffed-be1ow cost. Domestic tariffs, on the other hand,

are probably pr1ced at well below cost and are not as reliable an indica-

tor of the costs they intend to recover,

Even the lowest of these international tariffs--that of $1.27 per
minute--exceeds fhé anticipated 1990 and 199]'cest under the INTELSAT

option that included FP/NC trafric. 1In genera1 the per-minute costs of

'e1ther INTELSAT opt1on are of tne same order of magnitude as 1nternat1ona1

1ntra-Pac1f1c tar1frs now in effect AssumIng that these tar1ffs are

'roughly ref1ect1ve of underlying costs, it can 'be concluded that
- ejther INTELSAT opt1on (w1th or'W1thout FP/NC traffic) would have costs
in the 1985 9] per1od rough]y the same as those today, wwth more 1mportant

add1t1ona1 benef1t that the system woqu be vast]y more 1nc1us1ve

and would

'make h1gher qua11ty and more dependable Tinks available.

R i e e T T )

e e
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FOR TELEPHONE SERVICE IN SELECTED SOUTH PACIFIC COUNTRIES

Lountry
Fiji

Nauru

Northern Marianas

Papua New Guinea

Solomon Islands

Tonga

" Vanuatu

Western Samoa

Source: ITU Regional Develo
1 ~ *Conversion into U.

Type of
Service
41) Pacific

Islands

UHF radio
telephomne
{intra~and

inter~island)

HF radio
telephone

Suva to Nadi

All Pacific
area

Tinian to
Guam

To Australia
(IsSD)

All Pacific
area

To Australia,
New Zealand

To Fiji,
Pago Pago

Radio
telephone
(inland)

Domestic -

To American

Samoa

. To Australia,

Nauru, New

‘Zealand, Papua

New Guines,
Tonga

SPRTIIC St P

(%)
(8) .Equivalent
Date of Quoted Per-Minute
Tariff - " Rates® __Rate % .
1981-82 5.06 for 1.69
) 3 mins '
1981-82  .0.47 for 0.16
Z 3 mins
1981-82 0.63 for Q.21
3 mins
1981-82 0.06 for 0.30
12 sees
1980 2.00 per 2.00
min
1980 3.75 for 1.25
3 mins
1876 1.50 per 1.50
min
1975 1.71 per 1,71
min
1976 1.63 per 1.63
min
1.09 per 1.09
min - .
0.26 per 0.26
min )
1981 0.30 per 9.30
nin i
1980 0.42 per 0.42.
y hot) ; C .
1.27 per 1.27 -
min

pment Project Archives, Suva Fiji.. . ... -
S. dollars using rates of July 1, 7932.
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“into surrounding areas of several hundred square kilometers,

5.2.7 Concluding Remarks Regarding the INTELSAT Option

Although the INTELSAT option has been found to offer costs roughly
equivalent to Presumed costs of the much less extensive intra-regiona]
Pacific Basin system now in operation, some surprise might be registered

that the introduction of so much new technoIogy will not Jower costs by

an order of magnitude or more.

The answer to such a query is that the INTELSAT option outlined

above, as derived trom the input Parameters supplied by Karunaratne

(1982), is a much more extensive system, one which will supply inter-

nationa1~grade.telecommunications services to remote sland villages

which in the past have had tg depend on HF radig to the extent service
was available at all. Costs of such communication had in the past been

prohibitive, and it isg significant that the option outlined aboye can
make communication available gt costs and prices currently in effect by

combining profitable "thick" international/urban roytes with the "thin"

domestic/rural routes that are ejther non-existent or poorly served in

today's Pacific Basin,

One might inquire whether a less elaborate, less comprehensive and less
farth station-intensive system might supply at Teast some of the domestic/
rural circuits at a significantly 1ower cost whi]e éti]] using_transponders
.Teased from INTELSAT space segment capacity, In.this vein, a recent
article by Pelton (1982)'i$ inStrﬁctiVe. _Héiérgues that much of. the cost

of all-sateilite systems in rural areas arises because of the so-called

“Tast mile problem," and SUQQESfS”thEt:moré'cost—effeqtive systems might
make use of centrally located earth stations that transmit_terrestrially
Specifﬁca]]y:

As Tong as . . . spare'satelTite_capacity is available
from INTELSAT for $800,000 . . per year, and as Tong as VHF

i
3
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radio telephone service provides acceptable, cost-effective
service to rural villages that otherwise would have no
service, then the economics of hjgh-power satellites operating
~to three-meter dishes in every village and hamlet remains
uestionable for at Teast another five to ten years. - (Pelton
?1982), p. 29)

- The critical aspects in the availability of tele-
communications seem to be whether the areas served are
arban or rural. Further, a number of powerful economic
and practical reasons will continue to make this so for
some years to come,

Rural telecommunications can indeed be cost effective-
ly offered by a happy combination of conventional satellite
technology, terrestrial networks and new terminal and ex-
change equipment, particularly if investment in space seg-
ment facilities can be minimized.

A dedicated satellite system designed for global rural
communications services directly to the villages wouid be

uneconomic and several times more expensive than a hybrid
satellite/terrestrial network. (Pelton (1982), p, 32)

It should be noted, finally, that INTELSAT itself has been active,
althdugh with mixed success, in cooperating with international industry
to find less costly earth stations cabab]e'of utilizing its very reésonab1y
priced space segment capacity. A senior INTELSAT official has theorized
that earth stations capable of accessing INTELSAT global beam transponders
‘might be available for approximately $59,000 over thé next féw'years;
‘These two factoks:(fhe'pOSSfbi1ity of VHF for the most remote areas
and Tower earth statjon costs) have not been coﬁsidered_in estimating the
costs of the INTELSAT scenario dévé1dped in this report. 'As a'ke§qu;
- the INTELSAT cost figures are extremely CGnSErvétive“and:prdbab]y do not
-'pféseﬁt the INTELSAT'bbtﬁdﬁ to ifs fu11'advéﬁfégé;%-Aés&mpffdﬁﬁlbf’eafih
~ station cost éke:partfcu1ar1y'impqrtant in any INTELSAT scenarib,‘sfnce,
' 'gﬁQEh‘the ré]étiﬁé1& TQQ'Spécéléegménf ékhehse, eaer'sfatfdhélmake'up'

the bulk Qf’system_eXDehditpresgr
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5.3 The INMARSAT Option, 1085-7997

This section sketches costs of an interim Pacific Basin satellite
system during the seven-year period 1985-1991 for which INMARSAT (Inter-
national Maritime Satellite Organization, headquartered in London) is
assumed to provide Space segment capacity.

One very severe and immediate drawback of even considering the
INMARSAT system is that it currently prohibits the use of +ts satellites
for communication from one Tand (shore) position to another. In other
words, as a maritime system, it provides communication only from ship to
shore, shore to ship or ship to ship. Various officials of  INMARSAT and
COMSAT, the U.S. Signatory, have been approached informally, and none has
expressed an interest, official or otherwise, in making INMARSAT rapacity
available for shore-to-shore communications. This is in the face of
anecdotal evidence presently mounting that INMARSAT capacity 1s'pkesént1y
being or has already been used, on an informal and episodic-basis, for
shore-to-shore 1inks, usually From small portable earth stations. The
question of how, if at all, INMARSAT can be induced to a]Tow usage of jts
considerable excess capacity for shore- to shore Tinks in the env1saged
interim Pacific Basin system is addressed below in Sect1on 5.6. Making the
particular lza. of faith involved, the following subsect1ons develop the
cost data for the INMARSAT 0pt1on on the assumpt1on that such capac1ty will

be forthcom1ng

5.3.1 Earth Stations -

By using h1gher powered and more EXpens1ve sate111tes than TNTELSAT
INMARSAT allows cost sav1ngs 1n earth stat1ons, ‘which can. be sma]1er and °

less expensive and have Tower power, Furth rmore, INMARSAT capac1ty 15 =

T
. .
1 | . T
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Iaddition, five large "regional® earth stations {four if FP/NC are excluded) ;“_z' ;

. they are depreciated assuming a 15-year straight-line period. In addition,

-170-

provided and tariffed on a demand assignment basis, meaning that Tinks
are established on an as-needed basis, in Tieu of rented circuits between
pairs of member administrations.

The same number of "regular" earth stations as generated in the INTELSAT | _i\“ y
scenario using Karunaratne (1982) is assumed, i.e.; 1,271 including FP/HC

and 909 excluding FP/NC. These will satisfy projected 1991 traffic7 In : f

are assumed. , f
According to telecommunications engineering advice consulted, the - . ;
following factors affect the price of the "regular' earth stations in the “~ﬁ:;55
INMARSAT Tand-based option. On-board ship earth stations presently opera-
ting in the INMARSAT system cost between $50,000 and $80,000 assuming one
voice circuit only. These, however, require tracking equipment and must
be extremely rugged since they are usually in motion and exposed to the
elements. A land-based earth station with one voice circuit designed

for INMARSAT usage, having an antenna. diameter in the neighborhood of

1.3 meters, could be designed for $30,000 to $35,000. Addit”wnal circuits

would increase the cost somewhat. Two to three voice channels would

require $50,000, and four to five channels would cost $55,000.

It seems prudent both to design. land stations. for more than one
channel and to assume costs toward the upper end of the spectrum for
conservatism. Therefore, $50,000 per earth station is assumed. - The
large regional stations, as in the INTELSAT option, are assumed to cost

$1,000,000 each. These 1882 figures are eXpected-to-chaﬁgé'litt]e by

1985. Table 5.171 summarizes earth station acquisition costs and shows how

a 15-year subsidized Toan at 8 percent is once more assumed to derijve

interest costs.
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TABLE 5.11: EARTH STATION COSTS (INMARSAT OPTION)

Including FP/NC:

A regional ES @ $1,000,000 = § 5,000,000
1271 regular ES @ $50,000 = 63,550,000

Total $68,550,000

Excluding FP/NC:

4 regional ES @ $1,000,000 = $ 4,000,000
909 regular ES @ $50,000 = 45,450,000

Total $49,450,000

($000)
Including FP/NC : Excluding FP/NC
: } Year Depreciation® Interest#®* Depreciation® Interest##
5 1985 4570 5396 3297 3893
o 1986 4570 5190 3297 3744
| 1987 4570 4969 3297 3584
1988 4570 4729 3297 3411
1989 4570 4467 3297 3223
1990 4570 4183 3297 3017
1991 4570 3880 3297 2799

*1/15 annually of acquisition cost.
**Assumes a 15-year Toan at eight percen* interest.
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5.3.2 Operating Costs

As before. one expatriate per large regional earth station is assumed,
at the same salary level as for INTELSAT. Since the "regular" earth stations
are smaller and simpler to operate and maintain, however, it appears justi- : v

fied to assume less than the one senjor technician per earth station re-

H L AR
o s i e e e cm -

quired in the INTELSAT option. Since the INMARSAT earth stations are - 1
roughly three times less expensive, it is assumed that one senior tech- 5 cod

nician per three earth stations will now suffice, which keeps the number

of senior technicians per dollar's worth of earth station roughly constant. o !
Again, the simplicity of the earth stations justifies the assumption of a
smaller per-circuit allocation of miscellaneous overhead., Somewhat ar-

bitrarily, to be sure, $3,000 per circuit is now assumed, as against $5,000 ;L ,}¢{;

per circuit in the INTELSAT case.
Table 5.72 summarizes QMM costs arising from personnel and miscel-

laneous overhead costs.

5,3.3 Space Segment Costs

INMARSAT currently charges $5.25 per minute to its member administra-

tjons on a demand-assigned basis for a voice-grade circuit. This is an

order of magnitude above the INTELSAT annual voice-grade half-circuit Tease

charge, which is now $4,680 annually. Taking two such leases to form a

'

v

i
|
!
i
i
,
!

circuit and dividing by 10,000 minﬁtes-of traffic annually, one obtains

an equivalent charge of $0.94 per minute; that figure drops to $0.47 per
minute if 20,000 minutes of traffic annually per circuit are assumed. The RR
differential is much greater if the more advantageous INTELSAT transponder ;159C*'?

B Teasing rate is considered.

e e ety S e A i -l -

?i Of course, the services are not comparable, since the INMARSAT signal
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TABLE 5.12: OMM EXPENSE (INMARSAT OPTION)
d ($)
L ' (5000) - (%) # _ Total
R {$y. - Total Senior of Senior ($000)
% ' Expattiate # of Expattiate‘ Technician Senior Technician Misc.
;o Year Salary® - Expatriateg®s .Eﬁgiﬂﬂi-_.‘ _Salary® Technicians®#x Salary Overhead###:
§ ; INCLUDING FP/NC
i 1985 31002 5 155 10629 424 4507 5712
: 1986 34103 5 171 11692 424 4957 6315
S 1987 37513 5 188 12861 424 5453 - 6987
R 1948 41264 5 .206 14175 424 6010 7740
i. - 1989 45390 5 227 15562 424 6598 8586
# 1990 49930 5 250 17119 424 7258 9537
1991 54922 5 274 18831 424 7984 10602
i . _ EXCLUDING FP/NC
1 ' 1985 31002 4 124 10629 303 3221 3717
, 1986 34103 4 136 11692 303 3573 4107
' 1987 37513 4 150 12861 303 3897 4539
; 1988 41264 & 165 14175 303 ' 4295 5028
) 1989 45390 4 182. 15562 303 4715 5577
1990 49920 4. 200 17119 © 303 5187 6192
1991 54922 4 220 18831 303 5705 6888
1 *Grown at ten percent annually from 1979 Figures.
**One per’ regional earth station. -
o *** Three per regular earth station.
§ #hkk £3,000 per circuit.

R
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- Total

om

10374
11443
12628
13956
15411
17045
18860

7062
7786
8586
9488
10474
11597
12813
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is of higher power, permitting the use of Tower-cost earth stations. The
question in the present context is whether the Pacific Basin interim system
envisaged has enough earth stations to make INMARSAT preferable to INTELSAT.
Clearly, there is some break-even point at which cheaper earth stat1on5
would overcome the cost penaity of more expen51ve space segment capacity.

The assumpt1on of how much INMARSAT would charge for usage of 1ts
space segment capac1ty is cruc1a1 INTELSAT, as noted previously, was
persuaded in 1973 to offer a "promot1ona1" transponder rate for domestic
usage only which was considerably less expensive than fts.fu]T—time lease
rate for international Tinks. ~ Today, the $9, 360 required for a fu]1 c1r-
cuit of INTELSAT capac1ty (two half-circuits) contrasts with e $800,000
annual transponder charge, which, assuming 600 circuits per transponder,

comes out to only $1,333 per circuit, which is less than $9,360 by a factor

of saven.

It seems highly uniikely that even if INMARSAT is persuaded to offer
its space segment capacity to an extensive Tand-based system, it would
reduce its charges so considerably, even if (as appears Tikely) it were
anxious to market some of its excess capacity. For purposes of illustrating

the INMARSAT option, we assume two diffzrent per-minute INMARSAT prices

- for a voice-grade circuit: $2.00 (refiecting a reduction on the order of

a factor of 2.625), and $1.00 {a reduction on the order of a factor of
5.25). These are the best that could conceivably be hoped for by the
1985-91 tiﬁe‘frame and are probably overoptimistic.

Under the alternative assumpt1on; of $2.00 and $1.00 per m1nute

INMARSAT charges Table 5.15 indicates total costs, costs per circuit and

. costs per minute of the lNMARSAT opt10n
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TABLE 5.13: TOTAL COSTS, COSTS PER CIRCUIT AND COSTS PER MINUTE
(INMARSAT OPTION)

SS Cost = $2,00/min. o 58 Cost = $1.00/min,
o - ($) () ($) (%)
{$000) {$000)  ($000) {5000 {S000) Cost per Cost per ($000) ($000) Cost per Cost per
Year Interest Depreciation oMM - S8 Cost Total Cost Minute = GCircuit 55 Cost Total Cost _Hinute = Circuit
I INCLUDING FP/NC
1985 5396 4570 10374 60360 80700 2.67 42384 30180 50520 “1.67 26534
1586 5190 - 4570 11443 67780 88983 2.63 42272 33890 55093 1.63 26172
. 1987 4969 4570 ' 12628 - 75340 e7507 2.59 41866 37670 59837 1.59 25692
1988 4729 4570 . 13956 ¢ 84320 107575 2.55 41696 42160 65415 1.55 25355 LR
1989 4467 4570 15411 94440 118888 2,51 41540 47220 71668 1,52 25041 o
1990 4183 - 4570 17045 105840 131638 2,49 141408 52920 78718 1.49 24762 !
1991 3880 = 4570 18860 - 118720 146030 2.46 41321 59360 86670 1.46 24524
| ' 4 .~ EXCLUDING FP/NC
1985 3893 3397 7062 35580 - 49832 2,80 40220 17790 32042 1.80 25861
1586 3744 3297 - 7786 ¢ 39860 54687 2,74 - 39947 19930 34757 1.74 25389
‘1987 3584 3297 B586 44720 60187 2.69 39780 22360 37827 1.69 25001 OQ
1988 341} 3297 9488 50260 66456 2.64 39652 25130 41326 1.64 24658 ™ g
1989 3223 3297 10474 - 56540 73534 2.60 39556 28270 45264 1.60 24349 8 &
1950 3017 3297 11597 63660 81571 2.56 39608 31830 49741 - 1.56 24099 O E
1991 2799 3297 12813 71800 90709 2.53 39673 35900 54809 (1.53 23437 A =
A | | - Q
o | ek
Source: Tables 5.1, 5.11, 5.12 =N
o | <
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5.3.4 Comparison of INTELSAT and INMARSAT Options

The ratio of INMARSAT to INTELSAT costs is presented in Table 5,14.
Naturally, that ratio. is the same whether ca?cu]ated on a dollar basis,

total cost, dollar per minute or dotTar per circuit basis,
As Table 5.14 indicates, the INTELSAT option is unambiguously more
favorable than the INMARSAT option when an INMARSAT space segment charge

of $2.00 per minute is assumed. When $1.00 per m1nute is assumed, INTELSAT

still emerges as the less cost]y solution when FP/NC traffic is included.
Only in the case of the $1.00 per minute charge with FP/NC traffic excluded
are there some years (1985 88) 1n which the INMARSAT option shows a modest
cost advantage. Even there, INTELSAT gains the upper hand by the end of
the interim per1od showing a 12.6 percent cost advantage by 1991.

It bears repeat1ng here that the INTELSAT option was presented'using
very conservative cost ffqures, and it seems fair to say that the INMARSAT

case has been less conservatively set fbrth Th1s is particularly true

of the $1.00 per m1nute space segment assumption, which seems wel] beyond
what could be hoped for given today's 1nst1tut1ona1 realities. In
addition, assumptions regardingrearth‘station costs, senjor technicians
per earth station and m1sce11ane0us overhead per c1rcu1t seem

s if anything,
at the low end of‘the spectrum.

As a result, it can be concluded that the INTELSAT option is
definitely preferable on.a cost bas1s ta INMARSAT although the results

appear to fa]] 1n the same order of magn1tude when institutional factors

are cons1dered the case for INTELSAT becomes strengthened again. Such

factors w111 be rev1ewed 1n Sect1on B 4

5.4 1_p11cat1ons for Trade, Economic arowth, Striictural Change and
Tariff P0]1cy for Te1ecommun1cat1ons Traff1c and Revenue

. ' .
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TABLE 5.74:  COMPARISON OF INTELSAT. AND_INMARSAT COSTS
FOR PACIFIC BASIN INTERIM SATELLITE SYSTEM
INMARSAT Total Cost as Percentage of Inrgqgge_gx_g Total Cost
e Including FP/NC e —..Excluding FP/NC
o 838 Cost 85 Cost S5 Cost S8 Cost
Year  =$2.00/min = §1.00/min 2 $2.00/min - = $1.00/min
1985  159.9 100.1 139.0 89.4
1986 167.4 1036 144.1 91.6 r
1987 173.8 166.7 152.8 96.0 : 915 ’
1988 183.9 111.8 - 158.9 . 98.8 8% '
19897 192.1 115.8 '. 168.6 | 103.8 RE
1990 ~203.0 121.4 178.9 | 109.1 2x
1991 211,8 125.7 186.8  112.6 B8
CE L | =

A L
Sources: Tables 5,9, 5,13
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5.4.1 Telecommunications, Infrastructure and Economic Development

This necessarily qualitative section will begin with a summary of what
economic theory has to séy about tﬁe interrelationship of telecommunications
with economic development, The answer is: very 1ittle that is either
useful or insightful.

Despite extensive bibliographies on the subject, mest development econ-
omists consider the relationship between teTecomﬁunications and economics
as one too narrow to be usefu11y examined. - At best, telecommunications is
subsumed in the mainstream development Titerature with other forms of
“infrastructure" or "social overhead capital”--roads, harbors, railways,
airports, schools and public health systems, for example. Even in this
more macroeconomic setting, economic science is far from clear as to whether
infrastructure is more a prerequisite for economic development or a result
of t. To assume or to require that the causality is unambiguously in one
direction or the other, furthermore, is simplistic. Both directions of
causality can be accommodated, for.example, in an econometiric system of
simultaneous equations, and the concept of bidirectional causality between
infrastructure and development causes no theoretical difficulties either.

Nevertheless, policy makers and telecommunications planners in the
Pacific Basin and other developing regions of the world feel with some
justification that they are taking a calculated risk whenever several
hUndred.million dollars are committed for a new satellite system, even
with the success of Indonesia’é PALAPA, for example, as past history.
Should planners wait for economic growth to make--expansion of the tele-
communications system a yirtuaT necessity for further economic progress--
1ettiﬁg it betome sbhéthing of a bottleneck or conmstraint--or should the
bolder course be taken of building ahead of demand, ih the hope or ex-

pectation that a high-qua1ity, dense and reliable telecommunications

< . .
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system will attract economic growth and deve]opment'that would not other-
wise materialize?

- The virtually exponential growth of world teTecommunications traffic
since the introduction of the First commerciai satellites in the m1d—
1960s--and particularly today's continued rapid traffic growth in an
economic setting of worldwide recession--argue for some degree of boldness.
and optimism. Experience--more than anecdotal though less than empirically
verified--of te]ecommunications experts confirms that availability of
practically any new telecommunications systems causes an immediate "impulse
Jjump" of usage. While extrapolation from this Tmpulse jump alone would jead
to dangerous overoptimism about futupre traffic prospects, experience never-
theless bears out the contention that (gjven appropriate tariff structures}
newly constructed telecommunications capacity can be filled at 3 rate
sufficiently rapid to pay operating, interest and depreciation costs.

Furthermore, in the rurai and isolated isiands of the Pac1f1c BaSTn,
fast and dependable access to accurate information is an absoTute require-
ment for marketization op access to the market economy. Banks, air1fnes,
tourist facilities, department stores, financial institutions--al] require
the kinds of information flows that can only be provided by hlgh -quality
telecommunications of the kind described in the scenarigs ahove. And
economic development, conceived in its crudest form as a susta1ned rise
in per capita national income, certa1n]y depends on the expan51on of
markets and of the market economy, whether the "markets" 1nvo]ved are
acted in by private 1ndTV1dua15, pr1vate compan1es or government agenc1es‘

Thus, at Jeast in the setting of the Pac1f1c Bas1n there seems 11tt]e

- doubt that improved te?ecommun1cat1ons is v1ta1 to cont1nued ECOHONTC

development of the region.
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5.4.2 Structural Change and Telecommunications

Not only growth, but rearrangement or structural change of an economy

‘might be a cause or a result (or both) of improved telecommunications.

Karunaratne (1982) examines time series of concentration ratios of commodity
imports and exports, as well as of import and export markets, and relates
them econometrically to economic growth and telecommunications demand via a
simultaneous equation model. He shows that the Tevé1'of telecommunications
usage is positively influenced by a rise in export commodity diversification.
According to this result, for example, a country even with no economic

growth undergoing a diversification of jts exports -(say from a single
plantation-type crop such as sugar or pineapple to diversified agriculture)
could predict an increase in its level of telecommunications consumption.

On the other hand, »: found that increases in the import commodity con-

centration ratio, ceteris paribus, Ted to deciines in both telecommunications

usage and in per capita income, based on 1971-78 data from the 18 Pacific

Basin countries although these two relationships were qualitative only and

not statistically significant.

Other examples of structural change are demographic in nature. For

- example, migration from country to country, or from the countryside to urban

centers within a given country, are common in developing areas, and these
certainly can be expected to have an effect, most probably positive, on

telecommunications demand. -

' 5.4.3 -Tariffs Traffic and Revenues

Appendix D prov1des three tariff scenarios for the INTELSAT 0pt1on.

“It 11]ustrates the- cons1derab1e f]ex1b111ty ava11ab1e to p011cy makers in

designing charging structures which are fa1r, easily administered, promote

‘overall economic welfare and Which fu1f1]1 the objective in question,
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whether it be recovery of costs, subsidization of telecommunications for
purposes of economic development or generation of‘an<operating surplus. to

be used to subsidize other public enterphisesa-perhaﬁs other telecommunica-
tions projects, such as improving the domestic telephone system. The crucial
question involves price elasticities of demand and, in more refined analysis,
cross-elasticities of demand, which measure how demand for one service (say
te1ex)'reacts when the prfce of another.(say.broadband-data transmission)
increases or decreases. Unfortunately, Tittle or no economic research has
been conducted to determine plausible ranges of such elasticities for

telecommunications demand in developing areas. This is a vital area for

future research.

5.4.4 Stimulation of Industny Investment Interest

How do prospects Tar economic growth, telecommunications demand,
structural change and tapiff palicy interact with respect to attracting
~the telecommunications industry (and, more broadly, industry in general) ‘to
a developing area such as the Pacific Basin? Once more, a dependable -
quantitatjve answer does not yet gxist and to .find one would require a
major ﬁommitment_of 1nte1]ectua? and other resources in the subdisciplines
of économetrics and economic-deve1opm9nt{_:Neverthe}ess, a few-prel%minahy
and quaiitative conclusions can be hazarded on the basis of experience.tb
date. _ _ _ _ - _ .
The seven-year period of the interim system, from 1985 through 1991,
should be considered a time of testing ahd-informqtioh'gathering;I A1though:.

substantial outlays will be involved for earth stations and doubtless a

- Lo r . &0 -
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- large debt will be incurred with an ﬁnternationa1-1ending'ithithiOh,;théééf”:

risks seem well worth taking given the great need for improved telecommuni-

- cations. in the Pacific Basin and the potential fqr'traffic.stfmu]ation.when"
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such an improvement is undertaken. The following can be anticipated as the

primary sources of local industry and economic stimulation attributable to
the inauguration of the interim system'in 1985:;

- (1) Earth Station Construction--If they wish, the Pacific entities
can insist that some segment, however modest, of.earth station construction f _;‘5}3
take place in the Pacific island countries. It might be argued from a cost 5" ;”'}
Z;- standpoint that this would increase the cost.of the ground segment. This. |

would doubtless be true from a purely static viewpoint. But it would also

introduce the necessity for increased levels of training, quality control
and technical sophistication which would begin to build a solid base for
more cost-competitive activities in the region. An analogy with the INTELSAT

IV series of satellites is instructive. Despite significantly increased

costs, European administrations in INTELSAT insisted that there be a sub-
stantial European content in the INTELSAT IV subcontracting. The experience
gained from that subcontracting helped to make the European aerosbace
industry the sophisticated and competitive entity that it is today.  More

to the point, it should be noted that all of the 3,000 small earth stations
used in the INSAT experiment in India were completely assembled in India.

- ' (2) Earth Station Maintenance and Technical Training--The INTELSAT

option assumes one senior technician per earth station, and the INMARSAT op-

tion assumes one senior technician per three earth stations. Recruiting,

training and employing approximately 1,000 individuals to operate and mon- i

itor spaceage equipment will certainly have beneficial effects in a number

or areas, some of them difficult to anticipate. Yet it {s clear that the
introduction of these individuals will bring about a permanent upward Sh?ft

in the soph1sf1cat1on of the Tabor force In add1t1on, there W111 be the

- usual economic mu1t1p11er effects from their re1at1ve1y h1gh sa]ar1es and

AL VS BTt e ot et 5P s Sl g st e

"from the sa1ar1es of those who tra1n them
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‘(3)‘ Cost Savings of Industry A?ready Located in the Pacific Basin--
Before major compTements of new industry are attracted by improved tele-
communications ability, it appears Tikely that industry already in the
region will be ahle to enjoy cost savings of various kinds, and thereby,
1F export-oriented, to increase the foreign trade level and perhaps the
exnort diversity of each country. For.examp1e, more adequate information
makes it possible to carry lower inventories. Inter-island travel for
.&eTiveries; to gatner orders and information and so on, wou?d be signifi-
cantly reduced. For first-hand details of such savings, see Young and
Hurd (1331) passim. |

Nevertheﬁess,.jt may welT be that major commitments of new industry
in the Facific Basin area are not forthcoming until aften the interim
period ts'over. In the most optimistic scenario, however, such commttments
durtng the interim period may we]l.assure that there wi1t‘be enoughAtraffic
_to.justify a8 permanent system by 1992 that will pay for itselt without
difficulty. In any event the best way to achieve susta1ned economic
growth via the 1ntroduct1on of new industry will be to 1ntr0duce a reliable,
high-quality, h1gh ~coverage interim satellite system by ]985 An 1maglnat1ve
and carefu]ly designed tariff structure will assure that the ability of
different user groups to pay is adequate]y taken 1nto account This will
in turn have the effect of max1m1z1ng traffic and system usage consistent

with the recovery of_system costs according to schedu]e._

' 5 5 Bus1ness PTan for a Permanent Pac1f1c Basin Sate111te System, 1992 2000
A f0110w~on permanent system for the n1ne-year per1od 1992 2000 to
'rep1ace the 1nter1m system des1gned fbr use dur1ng ]985 91 w111 1ast into.
the twenty~f1rst centuny Th1s sect1on presents some not1ons about des1gn

and cost f1gures of such a permanent system for the Pac1f1c Bas1n atthough
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not in the deta11 in wh1ch the 1nter1m INTELSAT and INMARSAT opt1ons have _ j ,E

'been out11ned : ' ' ; _Q

5.5.1 System Deeign | \:;5

- th]e fﬁe 1nfefim eystem, due to time constra1nts and other factors, i;i :?

must essent1a11y be a convent1ona1 one for pub11c domestic and inter- ; | f

.nat10na1 te]ecommun1cat1ons, greater imagination can be used in designing ﬂ','; %
the fo1]ow—on system, g1ven the ten—year lead time at the disposition 3

of p]anners | |
Fo1]ow1ng the ideas given in the preceding section, it might be ap-

propriate to repeat the notion that teTecommun1cat10ns is a necessary but

not suff1c1ent condition for economic development, By des1gn1ng the permanent

- system as a multi-purpose one, it will be possible to allow telecommunications

to participate intimately in the process of deve]opment

Non- te]ecommun1cat1ons poss1b1]1t1es for such a satellite system inciude

the following uses:

(1) earth resource surveys (forestry, fisheries, minera1s,
agriculture); -

(2) | heteeroTogy;

(3) ‘ﬁavigation and aeronauties;

(4) hee1th‘and educatfon;'

(5) public administration.

Designing a permanent system wh1ch is different both qua11tat1ve1y and

'quant1tat1ve1y from 1ts predecessor 1nter1m system will have the fo1Tow1ng

'advantages

(])"its-mu1t1-purpose features above w11] a1]ow 1t greater flex1~
b1]1ty in prOV1d1ng serv1ces d1rect1y related to the process of econom1c

575deve]opment over and above the prOV1s1on of te1ecommun1cat1ons 1tse]f and

W
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i - (2) sources of development assistance and subsidized Toans (USAID,

: World Bank, atc.) will be more willing to help offset system costs if the
Pacific Basin nations can demonstrate that the permanent system they wish to
acquire s oriented toward development (as well as conventional telecommuni-

cations) in such.a multi-faceted fashion.

Thus, it is recommended that the permanent system envisaged for the
1990s and beyond be one of dedicated multi-purpose high-power satellites,

rather than simply one for the satisfaction of increasing levels of pubTic

telecommunications traffic.

5.5.2 System Configuration and Costs

Tables 5.2 and 5.3 indicate that by 2000, some 3,217 earth stations

(2,359 excluding FP/NC) will be needed to accommodate the anticipated 9,639
circuits of traffic (6,285 excluding FP/NC). Assume that non-commercial,
non-telecommunications, development-oriented use of the multi-purpose
system will increase circuit demand by 50 percent or more, say to 15,000
circuits (incTuding FP/NC) by 2000. With Tuck and carefy] planning, such
an increase need not entail the acquisition of too many new earth

stations.  The ones envisaged for public telecommunications traffic coyld
be used more efficiently and intensively and designed in.a multi-use mode.

A circuit leyel of 15,000 corresponds to 24 transponders at 625 circuits

_pgr_transponder,jcorresponding_in turn to two satellites at 19 transponders
i ~ per satellite. An in-orbit spare should also he assumed. - Very roughly,
A% one cou}d cost out three satellites of the INTELSAT VI typé~and'technoTogy, '
é | ~ designed for mu]ti—pﬁrpose usage, at. about $30 mitlion each in 1992 dollars.

,4,Laun;h£s:via,thEgU,S;'SPﬁce shuttie, incTuding insurance opr a risk premium,
should be at or below $10 million each by that date (1981 dollars). Thus,

satellite and Taunch acquisition costs might be appfoximate]y,$120 million.
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With respect to earth stations, it should be remembered that those installed
in 1985 for the interim system can be anticipated to last through 2000,
their design 1ifetime. Thus in 1992 there would be the acquisition of

3,217 - 1,271 = 1,946 earth stations, which will have useful iifetimes of
15 years and need be only three-fifths depreciated during the nine-year
design time of the permanent system. The new earth stations, given the
higher power levels of the dedicated satellites, economies of scale in earth
station construction and increasing technological breakthroughs in earth
station design, might be as small as one meter in diameter and cost no more
than $20,000 each. Furthermore, the need for more expensive expatriate
technical services might be obviated by the 1992-2000 period, and one senior
technician might be able to care for ten such earth stations. Also,
interconnectivity problems might be overcome by demand assignment or other

means to eliminate the need for Tlarge "regional" earth stations.

This heady 1ist of assumptions, following cost assumptions previously
used about depreciation, interest and salary levels (and using $5,000 per
circuit for miscellaneous expenditure) works out very roughly into the range
of $7,000 to 510,000 per civcuit by 2000, compared to per-circuit cost of
roughly $19,000 to $26,000 per year for 1991, the end of the interim period.
The evolution of costs shows that more and more of the total cost will be
taken up by labor-intensive items such as miscellaneous overhead and
technicians' salaries, and Tess and Tess will be assimed by the téchno]ogy-

intensive items in the earth and space segments.

5.5.3 Conclusions Regarding a Permanent Systaom
One could certainly pfoceed With the alternative assumption that either
leased space segment cahacity or a dedicated but wholly telecommunications

oriented system would provide traffic during the 1992-2000 period. To
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~depend on world-wide commercial systems such as INTELSAT and INMARSAT into
the 1990s and beyond, however, might be increasingly difficult if multi--
purpose usage is desired since each system is somewhat specialized. Indeed,
such specialization has helped to make possible the cost savings realized

in each, particularly in INTELSAT. For much the same reasons, perhaps the
worst solution would be to have the greater expense of a dedicated system
which did not offer the possibiTity of muTti-purpose usage for development
purposes.

The introduction of multiple-use satellites during the 1990s would bring
with it the need for greatly increased expertise in a number of complex and
rapidly evolving areas, such as 1ife sciences, geology and meteorology.
Domiciling and training individuals with these skills in the rural Pacific
Basin on a large scale would introduce considerations well beyond the Scope

of this report. It is fair to surmise, however, that many of these costs

would be underwritten by industrialized nations and their multilateral
lending institutions, whereas a system with only a commercial telecom-
munications orientation (despite citation of arguments about the alleged

Tink between tejecommunications and development) would be a less attrac-

tive target of such support.

5.6 Institutional Considerations

Subsection 5;6.] oﬁt]fnég a number of problems iﬁvol#ina the étﬁucture
and regu]at1ons of the organizations that. w111 be involved in. Pacific -
Basin -elecommun1cat1ons during the interim and permanent periods. Sub-

sect1on_5.6.2_out11ngsrstrateg1es for dealing with such challenges.
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5.6.1 Challenges to be Anticipated

Use of Leased INTELSAT Transponders for International Traffic

It has been noted that INTELSAT allows Teasing of whole, half and
quarter transponders at the concessionary rate of $800,000 per year (global
beam) for domestic usage only. In tne INTELSAT option developed in Section
2 of this. report, however, it is assumed that such capacity will. also be.
used in part for intra-regional but fnternationa1 Tinks.

Carriage of International Traffic by INTELSAT Signatories Over Non- -
INTELSAT Facilities

” The business plan of the permanent system in Section 5;5 pgsits a
dedicated satellite system.beginnihg in 1992. This would presumably also
include some 1ntra~regidna1 but international traffic, which'wodld aiso
contravene INTELSAT regu1ations' The INTELSAT permanent agreements wh1ch
are acceded to by a]] INTELSAT signatory adm1n1snrat1ons, requ1re that
INTELSAT members agree to carry all the1r public 1nternat1ona] sate]11te
traffic on INTELSAT facilities. Thiswould apply fo Pacific 'Basin ad- =~
ministrations such as Fiji which are also members of INTELSAT.

Use of INMARSAT-Facilities for Land-Based Stations

“As noted;, the’ THMARSAT option deve]oped in Section 3 assumes that
INMARSAT could be indiced to allow shore-to-shore commun1cat1on on
INMARSAT capacity, which its statutes dod not present!y perm1t
Granting of a Concess1onary Space Segment Rate by INMARSAT

" Even if INMARSAT is persuaded to allow shore~to~shore usage of its
space segment capac1ty, the corvent rate of $5 25 per m1nute for a voice’ o
circuit is at 1east an order of magn1tude,too h1gh to make it worth
cons1der1ng “for-an 1nter1m system As noted in’ Sect1on 3, it is assumed

that INMARSAT agrees to allow the Pacific Basin users to access its space
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segment for $2.00 (first case) or $1.00 {second case) per minute. -Nego-=
tiating this highly favorable rate will be even more cha11enging than
obtaining permission for shore-to-shore usage.

Qunership Structure of the Interim and Permanent Systems

The quest1on of system ownership, operation and management is a par-

ticularly difficult and pertinent one, given the transnational nature of

the systems envisaged.

A number of possibilities present themselves:

(1) Ownership, operation and management by an outside entity, i.e.,
the PTT of New Zealand or Australia, or by Cable and Wireless, COMSAT,'
etc.s | | | |

(2)7 Onnership, operation and management vested in a single Pacific
Basin country say Fiji or Papua New Guinea; |

(3) Ownership vested by shares in all Pacific Basin countries, with
operation and management cuntracted to an outside.entity, such as Cable &
Wireless or Comsat;

(4) anership'vested in all Pacific Basin countries, with oneration

and management taken over by the PTT of an 1nd1v1dua1 Pacific Basin country,

say F1J1 or Papua New Guinea.

Assum1ng that ownership by a11 user countr1es is desirable, the f0110w1ng
ownersh1p patterns come into quest1on | _

(1) Ownership or investment shares in str1ct agreement w1th system
usage This is the pattern of INTELSAT wh1ch has the structure of an
economic cooperat1ve of owners and users | '

(2) 0wnersh1p or 1nvestment shares predom1nant1y in the hands of some

: of the Targer Pac1f1c Bas1n users, who then act as entrepreneurs with respect

to other users with no ownership quotas Tess than their. usage quotas,

(3) Ownership in equal shares, regardiess of system usage.
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Inclusion of French Polynesia and New Caledonia in the Interim and
Permanent Systems

Because of their status as TntegraT parts of a metropo11tan countrv,

FP/NC have rema1ned understandab1y a]oof from many of the transnat1ona1 _ ; .\

Ao

organ1zat1ons and 1n1t1at1ves of the Pac1f1c Bas1n reg1on since most such = !

organ1zat1ons and 1n1t1at1ves are those of sovere1gn countr1es : Lo '_1

b.6.2 Toward the Solution of Institutional Cha11enoes

Severa] of the 1nst1tut1ona1 cha1]enges descrlbed above involve the
necess1ty of changqnq the ru]es, dec1s1ons or bas1c statutes of one of tvc

spec1a11zed 1nternat1ona] organ1zat1ons

i particular, the approach to INTELSAT will require concerted action

on the paft of high—ranking telecommunications and other representatives of
__Fﬁé Pacific @asin region. This should be -an essentially diplomatic initia-
etive rathec than one et the level of te1ecommun1cations administrators or
practitioners. | |
~The INTELSAT Board of Governors is the executive.orgaoization of that
bady and wou]d be the appropr1ate organ to (a) dec]are 1ntra reg1ona1 traffic
"quasi-domestic" for the purpose of using Teased INTELSAT transponoer
capacjty,_and_(b) exempt INTELSAT members from their pledge to'carhy all

public international satellite traffic on INTELSAT fac111t1es Several

avenues of approach ex1st _ _

f'} (1) An INTELSAT member, such as. F1J1, cou]d subm1t such a request
8 Since no Pac1f1c Basin INTELSAT members are d1rect1y represented on the
Board of Governors, a request wou1d have to be subm1tted to the Cha1rman

of the Board of Governors or to the D1rector Genera] of INTELSAT who wou]d

then subm1t it to the Board at a regu]ar Board meet1ng
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(2) An INTELSAT member with Board of-Governors'repreéentation and
interest in the Pacific Basin area, such as Australia, New Zealand or the
United States, could submit appropriate requests and suggestions at a Board
meeting. _ _ _

(3) A171 INTELSAT members in the Pacific Basin could submit a request
to the board via the Board Chairman or the Director General on behalf of.
themselves and non-INTELSAT members in the Pacific Basin.

(4). High-ranking officials of international and.regionaT‘organizations,
such as the ITU and SPEC, could request the opportunity to appear before the
Board to plead the case of the Pacific Basin -countries. This could be done -
in Tieu of, or in addition to, any of the other three avenues above.

- If such exemptions are considered matters of fundamenta] policy import,
the Board might, in accord with the INTELSAT definitive agreements, defer
the decision to-INTELSAT's“Méeting of Signatories, a body that meets annually
and consists of representatives of all INTELSAT's operating signatories
(typically the national PTT administrations or satellite operating entities),
each with equal voting power,

Since INMARSAT is consciously organized and administered a?ohq'the '
1ines of INTELSAT much of the same strategy as that out]1ned above cou]d
also 1mprove the ¢hances of INMARSAT's dec1d1ng to allow shore-to- share

commun1cat1ons and to grant a concessionary rate for doing so. S1nce

' 'INMAPSAT s operat1ng mission s more narrow and involves the interests

of a smaller number of countries, hbwevef, the breadth of 1nterest_in

‘and representation of the developing world to be found in INTELSAT Bodies
(and part1cu1ar1y 1n the Meet1ng of S1gnator1es and thn Assemb]v of Part1es)
..m1ght not be expected in INMARSAT Thus, the best strategv i approach1ng

INMARSAT uou}d be to_appea] directly to ‘that organization’s ecoriomic
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interests--marketing chronic excess capacity that will not sell at $5.25
per minute--rather than to stress the interests of the developing world
Der se.

Regarding the question of system ownership, it is recommended that,
following INTELSAT's highly successful experience, any regional satellite
system be organized as an economic cooperative in which each member's -
ownership shares equal its usage shares. Balancing out the incentives
of members as owners (investors) and users (customers) has, among other

benefits, the result of (a) making debate over the appropriate rate of

- return on invested capita?'TeSS'of*a bﬁrning issue, and {b) avoiding a

spiit of members into two camps, one with net ownership exceeding net
usage and therefore'favoring High tariffs and a high rate of return, and
the other with ret usage exceeding net ownership and therefore favoring
low tariffs and a'iqw rate of return. SndW'(1976) has discuséed this
matier in h1s book on INTELSAT.

The question of initial ownership shares and how they are to be
financed is also important. Despite the high probability of outs1de
financing, ownership of the system sh0u1d be vested in the governments or
operat1ng agenc1es of the.Pac1f1c Bas1n countr1es themselves, A]though |
foreign expert1se m1ght be sought and contracted fbr in. the design or

operation of the system, it should not be at the expense of ownership or

policy-making powers.:aFUrthermore' the considerabTé skéwhess of ihcome and
echn1ca1 soph1st1cat1on w1th1n the Pacific Basin shou]d not be used as an
'excuse for some of the more advanced of those countrmes to seize ownersh1p

. or p011cy-mak1ng prerogat1ves from the others--by, for examp]e making loans

and own1ng more of the system than is reflected in usage ]eVe1s

_F1ng11y,_the_matter of French territories in thg,PaCIfic Basin, whjle; _
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difficult, need not be intractable. The 18 Pacific Basin entities in
Karunaratne (1982) for exampTe, inciude three~~Trust Terr1tor1es, Guam
and Amer1can Samoa——wh1ch are not sovereign nations and which have close -
t1es to the United States Others-—such as the Cook Is]ands and N1ua-- | N
are nom1na11y sovere1gn but have c]ose t1es to metrop0]1tan powerssuch as  fFi
New Zea]and The Pacific Forum and its secretar1at SPEC are the foci : f_f
to draw French Po1ynes1a and New Ca1edon1a 1nto the p]ann1ng process for ,i;"i

an, 1nter1m and & permanent sate]11te system 1n the Pac1f1c Basin. The ITU,

with d1p1omat1c backup from 1ts parent organ1zat10n the Un1ted Nat10ns,
m1ght also be he]pful in this process, as would diplomatic contacts from
other metropolitan powers with interests in the region, such as the United

States, Japan, Australia and New Zealand,

5. 7 Summary and Conc]usqons

Th1s final sect10n summar1zes findings and recommendations of the

present report It is hoped that the recommendations will be useful in

SRRIRF N st1mu1at1ng consideration of issues relating to satelTite communications in
|

the Pacific Basin.

. '5.7.1n.Néed for Dependable Traffic Projections Based on Price Effects

The attempt to project traffic figures through 2000, without the use of

Dt L

-'_assumptionS'regarding price, highlights the primitive state of the art in
this area of investigation. Human and material resources ‘would be well
spent in telecommunications demand. stud1es of deve10p1ng areas. There are

no conceptua] or methodo]og1ca1 obstacTes to conduct1ng such stud1es, such

:-stud1es w0u1d provide re11ab1e e]ast1c1ty est1mates that cou1d be Used for .

~more accurate traffic forecast1ng

'
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5.7.2 Optimal Chargina Policy

Tariff structures can be formulated to meet a wide variety of policy
goals. Nearly all of the ones with desirable features, however, depend on

segregating user groups by price elasticity of demand. Such a separation

might be based on type of service, urban vs. rural, income, perceived ability

to pay or some other criterion that is correlated with price eTasticity. The

use ot a simultaneous equation approach such as that fllustrated in Ap-

pendix B makes it possible to project demand for each user group given

prices and to assure that revenue is equal to costs if that is also desired.

5.7.3 INTELSAT vs. INMARSAT Options

These two options, each considered for the seven-yéar interim period
1985-91, yielded quite different cost structures. INTELSAT emerged as the
less costly of the two, as well as the one with fewer dnd less insupérab1e
institutional challenges to its implementation. The INTELSAT cost figures
are very sensitive to assumptions about earth station costs since the space
segment is relatively cheap. The INMARSAT cost figures_arE'very sensitive
to assumptions about space segment costs since the earth statjons are
relatively cheap. Although the cost figures were of the same:o}der oF
magnitude, the INTELSAT cost estimates were somewhat more conservatively
formu1ated_than-were‘thbse for'INMARSAT,'and aven so'IHTELSAT géneraTTy'

emerged as the Tess costly option.

5.7.4 Intevaction of Te]ecommun1cat1ons WTth Trade Growth and
Siructura] Change _ _ _

While evidence mounts that te1ecommunications plays an 1mpbktaht role

in economic devalopm:nt, the directions of causality have not yet emerged
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clearly. It seemé fair to posit as a working hypdthesis that telecommuni- S
cations is both a cause and a result of development; or, that-it-is a
necessary but not sufficient condition for development to occur. This is ) ﬁ-f
also a very promising field for future research Whi;h-wou1d have to be
conducted on a large scale to achieve the desired results. An econometric
approach appears the most promising.-

During the interim period from 1985 to 1991, evidence should begin to
appear that improved telecommunications has. stimulated growth to some degree
or has -1aid the foundat10n for it to occur more rapidly and pervasively.

The attraction of industry from the telecommunications sectop and from the
world economy more generally during that time frame should provide the
political and financial consensus necessary to build the commitment for
estabTishing a permanent, dedicated system in the early 1990s.

Structural ‘changes in an economy, such as migrations from the country-
side to urban centers or a diversification of exports and export markets,
might themselves stimulate telecommunications demand and in turn be stimu-
lated by improved and extended teTecommunications facilities. Structural

change in its various forms ‘should thus also figure in the specification of

a simultaneous equations econometric model *o capture the‘re1ationship of

“telecommunications to economic deve1opment

Once again, 1mangat1va tar1ff structures which make use of economic
1 theohy to achieve goals ref1ect1ng a broad p011t1ca1 consensus (totaT cost
' coverage by revenues, subs1d1zat1on of te]ecommun1cat10ns, use of tele-
'commun1cat1ons to subs1d1ze other government act1v1t1es, cross-subs1d1z1ng

“to reduce unequaT d1str1but1on of 1ncome or wea1th) can be used to maximize

'the chance that those goals w11] be realized. A]though it is perceijved as
fair and administratively_effidient, average cost pricing is generally an

unsatisfactory tariff policy compared with the others illustrated here.
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5.7.5 The Permanent System, -1992-2000

The most important point in the preliminary sketches of a business plan
for the permanent system is that consideration be given to acquiring a multi-
purpose dedicated system, owned by the Pacific.Basin nations in investment
shares reflecting recent past usage.. By stressing development-oriented
activities such as earth resources surveys, health, education and -meteorology,
in addition to conventiona]\coﬁmercia1 telecommunications, the effects of
enhanced telecommunications on economic development couldbe considerably

increased. The ten-year planning period until 1992 will need to be used

-carefully if such a plan is implemented.

By the end of the century, per-circuit costs on the order of 1/2 to 1/3
of fhose experienced during the interim period can be anticipated. As time
passes, labor-intensive costs can be expected to assume an increasing portion
of total costs, as continued technological advances reduce capital outlays in

the ground and space segments.

5.7.6. Institutional Considerations

To achieve the changes in INTELSAT or INMARSAT operating procedures and
regulations necessary for an interim system, a concerted, unified diplo-
matic effort from across the Pacific Basin will. be hecessary at as high a
level as possible. If it is deemed desirable for political and/or f1nanc1a1
reasons to attract the Francophone Pacific territories into the 1nter1m and
permanent systems, a s1m11ar 1n1u1at1ve w111 be requ1red perhaps en11st1ng
the Pacific rim countr1es as well.

Ownership of the interim and erpec1a11y of the permanent system should

'be vested in investment shares held by each Pac1f1c Bas1n country or operating

_adm1n1strat1on Investment shares should be per1od1ca11y rev1sed to reflect

recent past usage so that internal f1nanc1a1 and other tens10ns are m1n1m1zed
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Outside entities might well have their services contracted for but shod1d not

be allowed ownership or policy-making roles as payment for such services.

5.7.7 Further Studies

If it is deemed desirable to cont1nue studies preparatory to the

establishment of an 1nter1m system by the middle years of the 19805, the

'conc1us1ons summarized in Section 5.7 indicate the following fopics as par-

tfcular1y worthy of consideratioh for funding:

(1) Price e]ast1c1t1es, demand, revenue and optimal charg1nq
reg1mes for telecommun1cat1ons in developing areas; _

(2) The relationship between teTecommunications; economié
development and structural chahge_in‘deve1opihg éreas;

(3) Institutional considerations incident to the establishment
of an interim satellite communications system in the Pacific Basin;

(4} Computer-aidad parametric generation of cost estimates for the

interim and permanent Pacific Basﬁn satellite systems based on detailed

engineering, cost and demand projections.
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6. .CONCLUDING STATEMENTS

'6.1 A Regional Approach to Meeting National Needs

It is widely acknowiedged that a new spirit of self~determination has
arisen among the ié]and nations of the Pacific and that the region is
neither monolithic in its outTook nor homogeneous in its cultural makeup
and political/colonial history. However, the leadership of the region
has determined that the most efficient and effective means of improving
telecommunications and, thus, enhancing development, is a comprehensive
region-wide system, extending both satellite and terrestrial technologies
into remote areas. Such a system will meet unigue, individual national
needs while bolstering the solidarity and economic prospects for the
region as a whole. As a result, a series of decisions ranging from
politicaT and technical to socio-economic must be méde by each govern-

ment concerned.

In order to implement a telecommunications system for the Pacific

islands, certain key steps remain to be taken, A corporate structure for
a Pacific islands telecommunications network must be deve]oped Such a
structure must mesh neatly with existing te1ecommmun1cat1ons author1t1es
of the part1c1pat1ng countr1e5 and must be appropr1ate1y integrated into

existing legal structures, nat1ona11y, reg10naT1y and internationally.

Each of the political entities of the Pacific has 1ong stand1ng, highly

individual traditions. Each has an existing body of law, .In some 1n-
viation from the Napoleon1c Code or, in some, Un1ted States Taw prevails.

ment entity for telecommunications will, therefore, be a complex task.
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The difficulties are compounded by the fact that the first entity to be
developed must be 3 structure which will have policy-level control gver the
System to be implmeneted and wil] be obliged to interact with other polit-
ical entities such as international regulatory agencies and transit carriers,
A broad base of support for the development of the ideal hommunfcatibns

system hz. been identified, Interest in a regional system has been ex-
Pressed and documented, and willingness to pay has been articulated. The
actual contributions of each sovereign nation to 8 regional system must

be determined. The Pacific isiands’ ability to pay, hbwever, is constrained
by the Timitation of their national resources and the shrinking supply of
both bilatera] angd multilateral aid worldwide, Progress is sTow and costs
are rising. It 4g imperative that both social and commercial profitability
be criteria for te1ec0mmunications p]anning.in the Pacific and that they

be kept in perspective both nationally and regionally as decisions are

made on the creation of a manageable, effective system.

The costly capital investment required to instal] modern satellite

telecommunications makes it imperative that Pécific isTand natibns pursue

a regional approach to finance the capital investment and operations of the
project. Only a régfona? approach to sharing the costs and benefits of

the assets (initiaTTy based on ability to pay).can make the satellite option
an operationaf fea1ity. A regional approach will aiso provide 1ewerage to
the designated managerial body to negotiate with equipment suppliers for

the best possible pfiée for-othhe-sheif or future space and ground segment
hardware, |

' The'pd]itica1ﬂleadership in.the'Pacific, meeting at the prime ministerial

level, has determined that the nations share a cdhmnnfnead and -are willing
to take steps fb achieve improved Communfcafions. AIStUdy of how the

various sovereign rights and needs of each entity'cah best be’incorpbréted
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into a manageable entity capably of operating and maintaining a complex
satellite-based telecommunications system is absolutely necessary.

It is also necessary to create suitable legisliation to enable each
sovereign nation involved to take action and establish a regional body of

law or practice for the purpose of this common effort.

6.2 The Creation of a Managerial Entity

The design of the management scheme is as critical to the success of
the system as is the corporate organization. In financial terms, in terms
of meeting the needs of its consumers and its ability to contribute to the
economic development of the Pacific region, the managerial construct must
be totally appropriate to the Pacific context. At the highest government
level, decisions must be made on what entity (whether a national government,
international organization or a newly created agency} will manage a system.
Before the relationship between the system and outside entities such as
transit carriers and international organizations is determined, it must

first be made perfectly clear what authority will make these decisions.

No common management style has yet developed in the Pacific. Each
nation has used its colonial forebearers as & model. However, the successful
common activities of the South Pacific Bureau for Economic Cooperation (SPEC)
and the South Pacific Commission (SPC) suggest that workable styles are
emerging. Once the necessary legislative roadb1ocks.have been cleared in
each nation, considerable effort will have to be devoted to developing a

teleconmunications corporation or authority to which each of the member

states wi]] have to accede a certain degree of autonomous power. That body
will have to be assured the right to act in a variety of situations once

policies have been established.
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6.3 Satellite Technology as a Mainstay for Future Development

The technology employed in the region is, by and large, outmoded and
does not do the job required for integrated national development. Satellite
communications stands out as the most effective means of providing an
affordabie, reliable medium for delivering emergency communications, basic
health care, education and community care services to remote areas. One

beneficial effect may be to stem the increasing rural to urban m:sration

and rising urban unemployment,

6.3.7 INTELSAT and INMARSAT

INTELSAT has emerged as the most viable option for expanding the avail-
ability of telecommunications throughout the far-flung Pacific isiands. It

is recommended that the research and development efforts associated with

appropriate, affordable, maintenance-simple earth stations for use with

INTELSAT be accelerated. Diligent monitoring of the possible use of
INMARSAT is also advised.

6.3.2 TDRSS

It is recommended that further investigation be conducted on ‘the possi-
bility of Pacific islands utilization of TDRS (171°W). Detailed information
is required on the cost of modifying the C-band antenna on the.spacecraft and
on the CUntraciuaT relationship between the is?and nations and the United

States agency responsible for the C-band capacity.

6.3.3 The Austra]ian Domestic Satellite

This study recommends that intergovernmental dialogue on the possible
utilization of AUSSAT II for nations beyond AUSSAT I service to Papua New

Guinea continue at the highest Jevels possibie.
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6.3.4 Training Considerations

Although satellite telecommunications is increasingly maintenance-simple,

-~
L

it will be necessary to train local personnel to manage and operate the sophis-
ticated systems effectively. The United Nations International Telecommunica-
tion Union should be a major, integrating force in any training effort. Training

should take place well in advance of impiementation. Planning should focus an j ' ?

- -l et LT R .
- D L. .
Y o - s

the regional telecommunications training center in Fiji as the location and

source of appropriate training courses.

6.3.5 A Permanent System

By the turn of the century, it is projected that demand from the island

nations will justify the lease or purchase of a dedicated satellite to cater

exclusively to island needs. The permanent system should be jointly owned by
the Pacific Basin entities themselves, in ownership shares which reflect their
usage of the system. A cooperative approach is recommended to ensure optimal

terms in sateliite leasing arrangements and for sharing the burden of cost.

6.4 Pricing Structure

A tariff structure must be selected which will allow the system to become
financially seif-sufficient. Typically, the,appkoabh-has been to charge é |
per-circuit price equal to the total cost divided by the number of circuits.
While this average cost pricing is administratively simple and also seems fair, ;
it has some disadvantages. One other approach would be to consider sub-groups

“of users who differ in their ability or willingness to pay for circuits, in

other words, their sensitivity to price. Suggested,criferia for separating
users into groups of differing ability to pay include: 1océtion, per capita

income. time of day and type of user (business or residential), It is shown

-
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that charging higher prices to users with high ability to pay and lower

prices to users with Jow ability to pay often increases overall traffic

to such an extent that all would benefit, Determining the criteria for

separating user groups is a delicate process as is measuring ability to
pay. They both must be addressed carefully. A multi-tiered pricing
structure for a Pacific telecommunicaions system is desirable. The

Precise nature of the costing structure requires further study, best con-

ducted in closeICOordination with the ITU in order to incorporate a suitable
pricing structure into the Pacific Basin telecommunications management plan.
é; The economic analysis of this report suggests that Pacific island users
% are not overly concerned with price or tariff variations, and that the

primary issue is not if a system will be profitable, but, rather, when

it will become profitable. The overriding necessity is the establishment

of a system at whatever cost per call or message. There js alsg growing

evidence that in the Pacific context, once telecommunications becomes

available, there is heavy, often unanticipated, utilization of service.

6.5 Ultimate Design

The two-year Pacific Basin Communications Study undertaken by PSSC was
a planning effort and not a specific systems design. The ultimate design

of an ideal telecommunications system will have to reflect the variety of

objectives, sometimes conflicting, which are found in the real wor]d of the

Pacific islands. Basic decisions must be made in the techno]ogy to be em-
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plqyed and where to f1nd it, how much 1t will cost and how to pay for it.
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It is now imperative to maintaip momentum, mobilize d011ars and des1gnate_
3 author1ty for the accomp]1shment of the many complex tasks w1th which the

Pacific is faced and which require action.
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APPENDIX A
SPECIFIC COST SCENARIOS

The‘f011owing 1s a scenario outlined by an ITU representative with a
working appreciation for telecommunications - in the Pacific Basin.  The
exampies include communications (1) between Funafuti, Tuvalu and Fiji and

(2) between.the Tokelau Islands and Western Same:, .

Example 1: HF for Trunk Service

A, "Equipment Required at Tuvalu:
2 X 1KW HF ISB Transmitters
2 X 2 Channel HF ISB Receivers
2 X 2 Channel Lincompex R .
2 X ARQ Systems, each handling 2 X 50 baud telegraphic inputs
1 X Log Periodic Transm1t Antenna L 7
1 X 10 KVA D1ese] Alternator and Auto Start (Tx Stat1on)
1 X4y Rect1f1er_(1KVA) and Battery Set (RX Stat1on)
1 X 8 Channel FMVFT o
1 X Log Periodic Receive Antenna
The above, together with antenna BH]Uns, muitiptiers and al] -

the minor miscellany of fnstallation material, as well as test

‘equipment ‘and spare parts, would cost: = -~ 5 580,000 (installed)
B.' Equ1pment Requ1red at F1J1 S _'.“" S 550 000

| The above equ1pment ]ess power cupphes w111 normaITy be

'requ1red at the parent end of the 11nk at the 1nstalled cost Tisted:

above

- $1,130,000

D) Without the Duplication, Céét-Nou]d‘Havé‘BEEnE’r' $ 850,000
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The system provides for a maximum of four voice circuits, up to
three for telephony and the fourth as a record bearer equipped for
four protected baud telegraph circuits (ARQ provision) and four unpro-
tected telegraph circuits. {Note that the system is configured with all
key equipmeﬁt duplicated so that failure of any one major item will

halve the system capacity but will not put the total Tink off the air.)

Examb]e 2: Satellite Trunk Service

Now for a brief Took at the satellite alternative. _Assuming
a satellite providing 35 dBW is available, it also assumed that

around 23 dB/K earth station performance (G/T) is required.

A. Equipment Required . _

A station at Tuvalu would cost about $50,000-$70,000 installed
for 4 channel capacity (complete with solar power supply)}. The
1ink share of the cost of a larger base station at Suva would be
approximately $50,000. The total capital cost of this example
is $100,000-$120,000.

B. Space Segment and Other Costs:

To derive a very rough per-chahnel space segment cost, we will
assume that a typical INTELSAT transponder is worth %1 mi1]10h per
year and that 200 SCPC voice grade half c1rcu1ts can be put on
the transponder (a re1at1ve]y conservat1ve number) The annual
per- ha]f-c1rcu1t space segment,charge wou]d be $5 000 and ‘the total

- for four fu1]~c1rcu1ts would be $40 000 Now, take, for examp?e, the 2
1ife of e1bher the HF system or the sate111te system to be 10 years_
.and that the equ1va1ent cost of cap1ta] is twelve percent per year,

_ theknet_present”va]ue of a $40,000 per. year cash flow for ten_years

at twelve percent would be about $226,000.

.r;a .o ) : ] o - ’ ' ’
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For simplicity, we will ignore,operatjpns and maintenance
expenses, depreciation expenses, any real estate and improvement
(buildings) expenses and other factors. It has been said that for
the HF System, such costs are-seen.by_inspection to.be higher than
the same costs for a satellite system. Even if one is not willing
‘to accept that these costs are higher for HF, the cépitaT costs
plus the net present value of the Space-segmént charges leave a

wide margin for raising the cost estimates for the satellite
option.
Comparisons:
Assuming operating costs to bé equail, the relative system
costs are: | | |
HF Radio System: 51,130,000

S 346,000 (31% or about 1/3 of
HF cost)

Satellite System:

It is clear from these cost differences that the four channel pdint-
to-point satellite option should be the‘choice. Being more rigorous
- in evaluation could evolve added conclusions such as the possibility
of including other nodes to the sate11ite Sysfém while not'being
ab]é to do so iith an HF.system:' Circuit QUéTity and availability

would also be far superior in a satellite system.

‘Example 3:. (HF}LSing?e Channel Trunk. Service .

- Let's now,consider the costuo? Tokelau/W. -Samoa ‘HF radio
interconnections. Power required in. the radjoucarrieré would be 1ess.
 than in Example:1,-and the antenna>system;muCh*}ess complgx;  For -
Tokelau, we propdse working three such terminals into the W. Samoa

base for just under $500,000 as. follows:
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Equipment Required at One Tokelau IsTand

2 RTS 150 Remote stations RACE equ1pment (one standby) consisting of:

X ‘CH150 HF SSB Transce1ver

X Syncompex 80

X SE 150 Contro]Ter/Te]etype Interface
1 x 42" Cab1net

TBroadband folded d1po]e antenna comp1ete with' balun and feed. Solar
- Power supply complete with batter1es

$120,000

Equipment Required at W. Samoa End
2 X CH 150 W p e p Transmitting
2 x CH150Wpep Receiving

2 folded dipole antenna systems complete and dup]1cate master
station equipment consisting of:

2 x Syncompex 80
2 x SE 150 Controller/Teletype Interface

-1 x 42" Cabinet

. No power supplies required at the parent end.

$120,000

Tota] Link System Cost ' N 5240 000

Look1ng at the ‘two HF examp1es (1 and 3), it is c1ear ‘that the
RACE System is much cheaper but is do1na & rouqh]y s1m11ar Job. In

practice, the bU11t -in auto access and subscr1ber concentrat1ng

facitities make the RACE more attractive in terms of’what 1tJW111 do

ds well-as in-its-price."

Three Tokélau stat1ons at $120,000 each- p1US one W. Samoa
station at $120,000-would cost: about $480 000. Th1s.ns,«as statéd,

-Just under $500, DOO
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Example 4: (Satellite) Trunk Service

For Tokelau, assume single channel earth stations could be in-

stalled for a total cost of around $40,000 each plus about $30,000

apportioned cost of a bigger station at Apia. These are reasonable

assumptians.

Total capital costs would therefore be three times $40,000 plus

one times $30,000 for a total of $150,000, Space segment charges

for fuli-duplex circuit (equivalent to the channel sharing scheme in
Example 3) would be $10,000 per year.

The sum of the capita] cost, ($150,000) plus the net present
value of a $10,000 PEr year cash flow at twelve percent for ten
years (about $56,000), is $206,500,

Comparison:

Using the same assumptions and arguments as in Exampie 1, but

using only the costs for Examples 3 and 4 make sateliite inter-

connection again the obvious winner:
- HF Radio System: - $450,000

Satellite System:
half the HF cost)
Even if 35 dBW radiated satellite power were not available,

necess1tat1ng larger antennas in both sate111te exampies, there is

st11] suff1c1ent cost margin to accommodate sianificant increases

in s1ze wh11e keep1ng the rest of the earth station equ1pment the - . -
same.

$206,500 (45.9% or approx1mate1y
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APPENDIX B

U.S. SUPPLIERS OF SATELLITE COMMUNICATIONS EQUIPMENT AND SYSTEMS

Appendix C comprises a 1ist of suppliers of satellite communicat:ons

equipment and systems in the United States. These enterprises are cate-

gorized according to the type of product they suppTy. Some vendors appear

in more than one section if they sell more than one kind of éqUipment.

SATELLITE COMMUNICATIONS EQUIPMENT SUPPLIERS -- U.S. COMPANIES

Category

A

M- M a o

H

—

O =

'Equipment Type .

Systems -- Complete Turnkey
Sub-systems

Satellite~Earth Station Antennas.
Low Noise Amplifiers

Receivers

Antenna Positioning Equipment_

Single Channel per Carrier Equipment

" Time Division Multiple Access Equipment

Teieconferencing'Equ1pménﬁ'i

Data Communications Equipment

‘Video Encryption.EqUEpmént'

High Power Amplifiers

~ Test Equipment

Equipment Shelters

R :
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B.T The Tollowing companies are suppliers of turnkey Satellite Communi-

cations Systems, but not necessarily limited thereto.

Bionder-Tongue Laboratories, Inc.
One Jake Brown Road

0Td Bridge, NJ 08857

(201) 679-4000

California Microwave, Inc.
990 Almanor Avenue
Sunnyvale, CA 94086

(408) 732-4000

Comtech Laboratories, Division of
Comtech Telecommunications Corp.
45 Oser Avenue

Hauppauge, NY 17788

(516) 231-5454

Dalsat, Inc.

P, 0. Box 1960
Plano, TX 75075
(214) 4241517

Dyma Engineering
P. 0. Box 1697

213 Pueblo del Sur
Taos, NM 87571
(505) 758-8686

Fairchild Space and Electronics Company
20307 Century Boulevard

Germantown, MD 29874

(301) 428-6477

GTE International Systems Corp.
140 First Avenue

Waltham, MA 02254

(617) 466-3364

Hughes Microwave Communications Products
P. 0. Box 2999 - ' :
Torrance, CA 90509

(213) 517-6233

ITT Space -

2912 Wake Forest Road
Raleigh, NC 27611
(919) 828-4441

Qther Categories

B

B.D,L

B.G

C.E,L

G,K

M BTN T e h oL e -
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M/A-Com Video Systems, Inc.
63 Third Avenue
Burlington, MA 01803

- (617) 272-3000

Microdyne Corporation
P. 0. Box 7213

Ocala, FL 32672
(904) 687-4633

Modulation Associates, Inc.
897 Independence Avenue, B2D3F
Mountain View, CA 04043

(415) 962-8000

Nova Engineering, Inc,
P, 0, Box 32943

San Antonio, TX 78216
(512) 249-8601

Potomac Satellite Systems

1021 S. Barton Street, Suite 128
Arlington, VA 22204

(703) 521-5844

RCA Astro-ETectronics
P. 0. Box 800
Princeton, NJ 08540
(609) 426-2706

Rockwell International/Collins
P. 0. Box 1926

Richardson, TX 75080

(214) 996-5417

satellite Transmission Systems, Inc,
80 Oser Avenue

Hauppauge, NY 171788-3885

(516) 231-1919

Scientific-Atianta
Box 105600

Atlanta, GA 30348
(404) 441-4000

TRW Defense/Space Systems
1 Space Park

Redondo Beach, CA 90278

(213) 535-1081, 536-3592

i 4 0 e kg LT R e e seeh s

Qther Categories

C,D.E

B,C,E

B,E.G

B.G

B,C,D,ELF,6,H,d,M
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B.2 The following companies are suppliers of Satellite Communications

Sub-systems, but not necessarily Timited thereto.

. S - N
g Other Categories . I
- Aertech Industries ‘ S
825 Stewart Drive _ P T
Sunnyvale, CA 94086 Com
(408) 732-0880 o : : P
g Engelmann Microwave o L
662 Myrtle Avenue RN
Boonton, Nd 07005 _ : e
(201) 334-5700 D “_}
. Frequency West, Inc. . -;;.j
- 3140 Alfred Street ' LRl
s Santa Clara, CA 95050 : | ng:fi
< (408) 727-8500 ext. 34 A
LNR Communications, Inc. D.E .

180 Marcus Boulevard
Hauppauge, NY 11788
(516) 273-7111

MITEQ, Inc. E
100 Richfield Lane

Hauppauge, NY 11788-2086

{516) 543-8873

I I
el B M b o e

B,3 The following companies are suppliers of Earth Station Antennas, but

not necessarily 1imited thereto.

Other4Categor1es

Andrew Corporation _ B,F
© 10500 West 153rd Street -

- Orland Park, IL 60462

- (312) 349-3300

Anixter Mark

2180 South Wo'lf Road

Des Plaines, IL 60018
- (312). 298-9420 -
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Other Categories

Antennas for Communications (AFC) B,F !
486 Cypress Road 4
Ocala, FL 32570 T
(904) 687-4121

Antenna Technology Corporation
895 Central Florida Parkway
Oriando, FL 38809

(305) 851-1112

Calstar Communications, Inc.
4680 Pell Drive, Unit B
sacramento, CA 98528

(916) 482-8255

Cayson Electronics Mfg. Co. F
Route 3, Box 160

Fulton, MS 38843

(601) 862-2132

Comtech Antenna Corp. B
3100 Communications Road

St, Cloud, FL 32769

(305) 892-6111

E-Systems, Inc. B,F
Commercial Division

2910 Avenue F, Fast

Arlington, TX 76017

(817) 461-3511 _

Gabriel Electronics, Inc. F
P. 0. Box 626

Scarborough, ME 04074

(207) 883-515]

Harris Corp. Satellite Communications A,B,E,F :
Division, Antenna Operations R
P, 0. Box 1277, 2600 Longview Street A,
Kilgore, TX 75662 L

(214) 984.-0555

g Toorl e
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Microwave Speciality Corp. o
7312 Convoy Court L
San Diego, CA 92111 ' ' ' : AR
(714) 278-5711 '

National Microtech, Inc. ‘ A
e P. 0. Box E . '

= Grenada, MS 38907

(800) 647-6144
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Other Categories

o
|
S

Blue Bell, PA 19422
(215) 542-7000

Satcom Technologies, Inc. F E
Subsidiary of Radiation Systems, Inc. B . i
2912 Pacific Drive : ;
Norcross, GA  3007) . j
(404) 448-2116 _ Voo
B.4 The following companies are suppliers of Earth Station LMNA's, but f_ : f
not necessarily limited thereto. ; ?
Other Categories ::7 %
Amplica, Inc, E 5). o
950 Lawrence Drive LT
Newbury Park, CA 91320 :
(805) 498-9571 P ;
California Amplifier, Inc. B e
3481 01d Conejo Road, A3 b
Newbury Park, CA 91320 !
; (805) 498-2108
'f B.5 The following companies are suppliers of Satellite Communications ;
* Receivers, but not necessarily 1imited thereto. :
!
_! - Other Categories
[ )
] Acrodyne Industries B
' 516 Township Line Road

Automation Techniques, Inc.
1846 North 106th E. Avenue

Tulsa, 0K 74116
(918) 836-2584

Avantek, Inc,

.f;i
}
]
=
N
|

Telecommunications Division :
481 Cottonwood Drive .
Milpitas, CA 95035 '
(408) 946-3080 ' !
3
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Dexcel, Inc.

2285C Martin Avenue
Santa Clara, CA 95050
(408) 727-9833

Logus Manufacturing Corp.
22 Connor Lane

Deer Park, NY 11729
(516) 242-5970

Merrimac Industries, Inc.
47 Fairfield Place

W. Caldwell, NJ 07005
(201) 575~1300 ext. 238

Muntz Electronics, Inc.
7700 Densmore Avenue
Van Nuys, CA 91406
(213) 988-7800

Pinzone Communications Products, Inc.
10142 Fairmount Road

Newbury, OH 44065

(304) 296-4493

R.L. Drake Company
540 Richard Street

. Miamjsburg, OH 45342

(513) 866-2421

Standard Communications Corp,
P. 0. Box 92151

Los Angeles, CA 90009

(213) 532-5300

Other Categories
D

B.6 The following companies are suppliers of Antenna Positionihg Equip-

ment, but not necessarily Timited thereto.

Basic Systems L
12929 East 21st Street

-~ Tulsas OK. 74134

(918) 437-7066

' Other Categdries
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- Qther Categories
o
“
| Electrospace Systems, Inc. B
{ P. 0. Box 1359 T
| Richardson, TX 75080 c
(214) 783-2004/2005 ' o
Magnatech - i x'_f
Bradley Park N o
e Fast Granby, CT 06026 N
B (203) 653-2573 L
- Motion Systems Corp, ? i
61 Riordan Place
Shrewsbury, NJ 07701 o
(201) 222-i800 :
'5
Quantum Associates SR
Box 21 . o
Alpine, WY 83128 . ISR
(307) 654-2000 P 'f
S
B.7 The following companies are suppiiers of SCPC Satellite Equipment, r :'f'i
but not necessarily limited thereto. }
Other Categories
Coastcom ' B
2312 Stanwell Drive
Concord, CA 94520

(415) 825-7500

McMartin Industries ,
- 4500 South 76th Street _ SRS
L Omaha, NE - 68127 . | - : S

i T TR Py

(402) 331-2000 -

el

Y B.8 The following companies are suppliers of TDMA Satellite Equipment, P 3-;

‘g but not necessarily Timited thereto, Lo ;
§ o T -

: ~ Other Categories } o

. - I e e R

Commercial Telecommunications Corp. - : o ' R D |

o COMTEL , §

. 3130 Skyway Drive, Building 64 | !

- Santa Maria, CA 93455-188% o o Lo

S (805) 928-253] - ,

: | B
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Other Categories
COMSAT General TeleSystems, Inc. _ _ _ “A,B
2721 Prosperity Avenue - '
Fairfax, VA 22031
(703) 693-4358 3 .
M/A-Comm DCC, Inc. A,B,G

11717 Exploration Lane
Germantown, MD 20874
(301) 428-5773

B.9 The following companies are suppiiers of TeTetohferéncfng'Equipment,

but not necessarily 1imited thereto.

Other Categories

American Electronic Laboratories, Inc. : A
P. 0, Box 552 ' '
Lansdale, PA 19446

{215) 822-2929

Marcom

P. 0. Box 66507

Scotts Valley, CA 95066
(408) 438-4273

Misar Industries
1477 East Warner Avenue

Santa Ana, CA 92075
(714) 540-2477

B.10 The Tfollowing companies are suppliers of Data Communications Equip-

ment, but not necessarily Timited thereto.

Other Categories
Codex Corporation (Motorola) e
20 Cabot Boulevard

Mansfield, MA 02048
(617) 364-2000
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Other Categories

Motorola, Inc. _ _ A,B .
Satellite Earth Terminal Department - ' IR
8201 East McDowell Road

Scottsdale, AZ 85252

(602) 949-2814

Rixon, Inc.

2120 Industrial Parkway

Silver Spring, MD 20904
(301) 622-2121 ext. 361

TIMEPLEX, Inc.
One Communications Plaza

Rochelle Park, NJ - 07662
(201) 368-1113

B.1T The fol]owing companies are suppliers of Video Encryption Equipment,

but not necessarily limited thereto.

Other Categories

Oak Satellite Corp.
16935 HWest Bernardo Drive

- Rancho Bernardo, CA 92127

(714) 485-9880

Westinghouse Electric Corp.
1613 Knecht Avenue
Baltimore, MD 21227

(301) 765-7845

B.12 The following companies are suppliers of Satellite Communication

Transmitters, but not necessarily Timited theréto,

Other Cateqoriés

Aydin Microwave e 'i:;( B;G,H
75 East Trimble Road B
San Jose, CA 95131

- (408) 946-5600

ji‘ﬂ‘l -
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LogiMetrics, Inc.
127-08 Dupont Street
Plainview, NY 11803
(516) 349-5970

MCL, Inc. _

10 North Beach Avenue
LaGrange, IL 60525
(312) 354-4350

Teledyne MEC

3165 Porter Dyrive
Palo Alto, CA 94303
(415) 493-1770

Varian MCS Division
3200 Patrick Henry Drive
santa Clara, CA 95050

~ (408) 496-6273

B.13 The following companies are suppliers of Test Equipment, but not

necessarily Timited thereto.

Dynascan Corporation

6460 West Cortland Avenue
Chicago, IL 60635

(312) 889-8870

EIP Microwave Inc,

2731 North First Street
San Juse, CA 95734
(408) 946-5700

Phi11ips Test and Measuring Instruments
85 McKee Drive- -

Mahwah, NJ 07430

(201) 529-3800

Telecommunications Techniques Corp.
7 Dalamar Street

Gajthersburg, MD 20760

(301) 258-5011

'Texséan'Corp. I
2446 North ShadeTand Avenue

Indianapolis, IN- 46219
(317) 357-8781 '

S X . .
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Other Lategories

Wavetek San Diego
9045 Balboa Avenue
P. 0. Box 651

San Diego, CA 92112
(714) 279-2200

Wiltron Company
805 East Middlefield Raod

Mountain View, CA 94043
(415) 969-6500

B.14 The tollowing companies are suppliers of Equipment Shelters, but

not necessarily Timited thereta,

Other Categories

Fort Worth Tower Co. . A
1901 East Loop 820 South

P. 0. Box 8597

Fort Worth, TX 76117-0597

Grasis Corp.

P. 0. Box 1039

Kansas City, MO 64141
(816} 483-1100
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| - APPENDIX C
PACIFIC NATIONS' PLANNING OBJECTIVES

In Papua New Guinea, the emphasis is on rural development. Infra-

-structural. expenditures (roads, communication, schools, hospitals) -
-and other services are to be undertaken 50 as to expedite viTlage
deveTopment. According to‘the Papua Hew Guinea development strategy,
the “commercialization of subsistence agricuTture so as to speed up
the participation of the rural subsistence sector in the cash economy
is one of the key instruments to be used to raise the Tevel of develop-
ment and 1iving standards of the people in the rural hinteriand,
Resource based manufacturing is also to be encouraged; the large-scale
0K Tedi copper project and small-scale manufacturing projects using
indigenous resources, generating maximum possible empToyment, comprise
an 1ntegra1 element of Papua Mew Guinea's recent development strategy.
Import susbst1tut1ng industrialization which can stand the test of _
combetition’WOqu be encouraged. Consumer welfare is to be preserved
by discouraging high cost production under protection. Papua New Guinea
plans explicitly attempt to direct capitaT expenditure to {ntegrated
rural deve}opment activity thus overcoming the "urban bias® that severely .
dampens modern development planning [Liﬁton, 1976]. The Papua New Guinea
p1ans attempt to enlarge the cash cropping segment of the mixed subsis~
tence cropp1ng sector of the economy. - The decentralization of decision-
. mak1ng and. the preservat1on of'the Melanesian way are all emphas1zed to
stem the tide of rural- urban migration. The amelioration of the quality
lof 11fe 1n the v111ages 1s a central objective of Papua New: Guinea! 5

_deveTopment plans [Papua New Guinea,. White Paper, 1975; Papua Hew Guinea,
~ The NPEP, 1980].
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Fiji's Tatest development plan [Fiji DP8, 1981-85] is a blue-print
to coordinate national resource allocation according to the long-term
goals of development that have been emphasized since the eariier plans,
namely, DP6 and DP7. The diversification of the economic base in order

to reduce the vuinerable dependence on sugar export-and tourism earn-
p

o T R T o Wi, il et e i

ings is a cardinal aim of the latest plan. The production and proces-
sing of cocoa, ginger and citrus, andthe expansion of sugar milling
capacity to at Teast 600,000 tons, are expected to diversify the narrow
primary -agro base ‘of the Fijian economy. The second objective of DPY %s.
to promote a more equitable distribution of the fruits of development.
Basic services to meet the needs of the poorest strata of the population are
to be implemented via a comprehensive system of regiona] planning.
Thirdly, DP8 aims to ensure that the benefits of productive employment
will be available for those who seek t. Fourthly, while taking cogni-
zance of the "small economy" characteristics and the prospects offered by
external trade and aid, DP8 aims to inculcate attitudes and policies
that will enhance national se]f~re]iance. Fifthly, the promotion of -
national unity within the concept of a multi-ethnic society s envisaged.
- Finally, regional and international cooperation will -be actively pur-
- sued {Fiji: DP8, 1980:.17-19].
The main thrust of DP3 i§ to direct the path of Fiji's ‘develap-
- ment 0 that distributional skewness of growth is eliminated and fruits. -
of growth ‘are shared equitably betwéen’ruﬁaT”and-urbaniareas.“"ﬁowEVEr,
‘all past third worTd exper1ence indicates the v1rtual 1mposs1b111ty of -
-achieving this aim. Currently, urban cash incomes on’‘the average e

exceed rural incomes by a factor of 2 and non~vi11aQE'rura1 cash

apgd . - e m e e R
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incomes by a factor of 3. An integrated rural development strategy
to regionalize deve1opment and overcome disparities is mapped out in
DP8. The achievement of these objectives will require massive re-
direction of nfrastructure investment expenditure to the rural
hinterland.

SoTomon Island's National Development Plan's (NDP) [Solomon

IsTand NDP, 1980] basic aim is to promote effective rural development
which will provide the opportunity for the widespread sharing of the
country's growth. NDP has many economic objectives. First, it aims
to ensure the continued growth to provide the people with adequate
Tiving standards. Second, it aims to gear fiscal, land and monetary
policies to the country's development needs. Third, wide geographi-
cal and social dispersion of benefits is envisaged. Fourth, the

increase of opportunities from cash crop production and paid empioy-

ment is expected. Fifth, the development of rural growth centers

5 throughout the provinces by pooling transport, social and administra-
| tive services is stimulated. Sixth, the production of Jocal foods
for natural consumption is encouraged. Seventh, increased export -
earnings to reduce foreign aid dependency is desired. Eighth, private
Toreign jnvestment to generate diversification of the range of exports
1 is anticipated. F1na]1% se]f—re]1ance is sougﬁt [Solomon Is1ands

NDP Vol.1, 1980:9].

SoTomon Island's development strategy aims at Sim01tanedusiy'éxn

panding the enclave p]antat1on sector and the rural subs1stence agr1- .
cuTture, The pTan identifies a shortage of 5k1]1ea manpower, part1cu]ar1y

trained and exper1enced managerial staff, as the most b1nd1ng constra}nt

on its pace of deve]opment
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The principal objective of Western Samoa's Fourth Five Year .

Development Plan (1980-84) [Western Samoa, DP4, 19801 is to continue Loy
to improve the welfare of Samoans through a more effective use of the

nation's natural resources. The stated aims of the recent Samoan Plan

are: First, to increase production of viilage agriculture by working

through the existing Teadership hierarchy and social institutions;

o«
: L
P S

Second, to move towards true economic independence and self-reliance; f%*rfﬁ
Third, to provide greatef opportunities for Samoans to actively parti-
cipate in the development process; Fourth, to ensure the fair distri-
bution of the fruits of economic development and the_satisfaction of
basic economic and socio-cultural needs; Finally, to protect the en-
vironment [Western Samoa, DP4, 1981:3]. Western Samoan development
strategy aims at the progressive reduction of dependency on New Zea-
Tand and other metropolitan countries for aid and imported foods and

Jobs. The development of import-substituting agriculture and industry

is to be pursued vigorousTly during the plan period to overcome the
growing unemployment problem and adverse balanca of payment trends.
Tuvalu is a predominantly subsistence economy with nearly 70 percent

of 1ts economically act1ve popuTat1on engaged in V1]Tage aqr1cu1ture

' The main aim of Tuvalu 5 Second Development Plan is to achieve economic
self-reliance. The Tong~term objectives specified in the plan are the
preservation of national idehtity,'diversification of the economy and

~ improvement of the standard of living "within the traditional social

system and customs of the island’ [Tuvalu DP2: 1980]. The secondary

- objectives Tisted in the plan are: - First, preservat1nn of nat1ona1

sovere1gntv and the Institutions and the process of democracy; Second,

- xv -~ .
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conservation of TuvaJuan culture and traditions. Third; Tostering

harmohy with regional neighbors ; Fourth, development and harnessing

of Tand and area resources; Fifth, promotion of ney commercial ventures:

Sixth, creation of emplayment bpportunities by participating with pri-

vate foreign investment, where appropriate; Seventh, emphasizing ruraj

development as a high Priority objective; Eighth, improving education
~and socié1 Services; - Ninth, . the controi of government expenditure at

Tevels consistent with the goal of sustained self-reliance.

The overai] objectives of the recent Kiribati Development Plan 1979-

1982 are as follows: First, the preservation of Kiribati's distinctive

culture during the period of rapid change. Second, the maintaining of

a constitution and 3 political system consistent with the nation's

independence; Third, the recognition of the need to respond fully to the

at the maintenance 0¥ the nation's economic independence when the Banaba
island’s phosphatewnining is exhausted. Therefofe, a number of subsid-
1ary objectives have been enunciated in the development pian to fi17 in
the vacuum that will he Created by'phosphate résource depTeiion. They
are: development of marine reSOurées, tourism,_encourqgemenf_of pri-

vate foreign business investment and pruning of government expenditure,

T
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C.1: PLANHING GOALS OF PACIFIC ISLAND NATIONS .‘:I
g
e e e e -

COUNTRY
PLANMING GOALS COUNTR!

AFigT | Kieibati | Wive | PINs J.. Solomon Is| Tonga { Tuvalu! Western Samoa _

Growih/Increass
| standard of 1iving X X X X X X X X

Redistribution to
meet PAMs XL x o b xx e X ]
Diversification
_(Export Base) N NN U DA S T S B S R S

Emp'l oyrient
| Genevation X X 4 A X

Indigenization - X X X "

-- —_—aeb e e oL R AL R . A [ - - (l_)
Industrialization ?\
or Agricul ture e U R L I S e S e S S
Preservation (Culture/

Environment S SRR S SO FUUI S SR DR N SO S I S,

Constitutional/Territorial
_Integrity/Sovereignty 1 X % X X

&l 39Yd TYNIDROo

ALITYNO Ho0d 20

RegionaTism ' X

Self-reliance/econamic !
Independence Revenue X X X % X X X X :

Rural/Urban or Ethnic
Balance X X X X

Increase Private
Foreign Invesiment X X X X X |

Source: Various Current National Development Plans
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C.2: TRADE AND CONCENTRATION RATIOS 1979

T T e e Exports * ™" T Tapares ” Y Exports T “Tiporis
COUNTRY {1979) (1979) Concentration | Concentration
(AS million) [ {(A$ miTlion) gt gt i-
il IS PR S SE. ——t i

J. American_Samoa ____ - 110804 ) 80,613 ——1: % S A1.81
2. Cook Islands 3.966  ?0.600 —. .. 612 _ .12

B T T
v i

; BB s | e [T 8.8 avas

—— A French Polynesia | 25.05¢ 20 R X e 238 T -
1 e _,v_5_-__QU,a_m__A-__ e oLt 398.058 S R IR -_5_4_‘_05_ . '
Y —e—eBe Kivibati ] 21200 S L -3 B _h.m.

S LB e 000 e o (errgy T

. .. LT Q

—.8. New Caledonia_ . 319.557 | 319438 L) %0.18 T

N —— 5. Nive . D.3az| 1_.,91_5__”__“___H?_:lp.;_ L 4227 3
- e - ——— 0

=7

o]

TR ERROMSATS 0 e g el ns

1 Horfolk Islands s ......_B.9sT - 45.65

—— LM, —— i e it T R - — e

- eypr—

11._Papua New Guinea | asg .605 - 53.1 _4.4_-._0.5.*.(-_.1,-?-75.-.'5);

ESARER | g

! 3oyy TYNIDIg
- L:]-

IR YR kit IR DU I R e =

—— —-13._Solpman Islands -.....B2.892 | 52.681 foeees 8561 425 —_—— E Lo
| - Tokelaw_ ISt S SUY RS T ;!,,7 F
' 18 Tonga e B85 26,210 S SN . 71 SR I e ;
l B R S 11 I R A N i
: s Fuvalu 0.7 —- LU s2el e R
t 8 Vanuate | e AL I S I > ] .. 36.56%(1975)
1

19, ¥allis & Tutuna - - - -

' 20, Western Samoa 16.463 66.974 58.6|  apag

T A Y A e

TOTAL clieaaes| - ) L O

Source: South Pacific Economies 1979:  Statistical Summary.

South Pacifie Commission, Noumea, 1981.
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- €.3: TRENDS IN COMMODITY IMPORT CONCENTRATION RATIOS (G:I:])

E - ———

b " COUNTRY 19727 19737 1974

1975 197671977 | 1978 | Decreasing (D)
: Trend |

k

. . 1. American Samoa | - | 41.63116.02 | 47.00|45.70f45.5 | - | p
2 CookIstamds____ | - | 42.91)42.45 | ar.00la1efa0ra | - |
: 3. Fgi__ | - lavsolzoco|3ve8l39.79(30.79 ] - | p _
4. French Polynesia | 44.92| 46.28144.99 | 44.27 |n3.36| - | _~ | O
. 5 Gum__ | 4283 - | - - - |52.23 - R

6. K;_i_r-_ihati e~ 42,25 45._ﬂB_, 43._1_4_ _41._60 _“!‘1_.‘4_0__ _ﬂ_‘l_._ﬁB_' | DU S

' - 7, Maury ool 49,84 141.90 | 48.11} 0,07 | 45.70 | 38.10 _

" 8. MNew Caledonia _ | 40.061 40.52742.04 | 41.52)41.48)|4a1.22 | a0.21 |
Sh_ﬂj_ue _ 82,121 42,18 145.92 | 45.03)43.28 ) 40.51 } 42.83 -

10, Norfolk Islapds | 42.86)-41.7%9141.12 | 40.89( 39.86)43.17 -

11, Papua New Guinez | _45.70| 44.26143.22 | 43.81143.90) - + - | _ D ____
_ 1z opiteaien )~ = s a2 - e
. 13. sSolomon Islands | _43.51] 42.81|a0.98 | 41.13{43.36}42.25 { 40,99 | o ___

4. Fokelay . . _ - | _--%F -l e~ V- 4 - b -

15. _Tonga o d_M2.65) 43.22104.27 | M.14[40.51)40.48 | 41,42 | D
16, TTPI ) - - - - | 42.6n1 43.53 - -

e e Twvalu ) - ) - -] - 1480614469 4444 ) D _
——18._ Vanuate ___ ___ 1__40.67} 38.88139.65[38.10( - | - . no -

_19. Wallis & Futung _ - - - - - - - -

--20. Mestern Samoa | 44.80| 44.03145.49 | 44.51|41.92(43.93 | 42.35 | __p

Source: Overseas Trade 1978, Statistical Bulletin of the South Pacific
No. 17, South Pacific Commission, Noumea, New Caledonia.
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C.4: TRENDS IN COMMODITY EXPORT COMCENTRATION RATIOS (Gg)

COUNTRY 1971 1972| 1973

1. American Samoa | 97.31| 91.60| 93.86
2, Cook lslands _ ) _ -  |72.28] 74.28

B 3. Figi - | 69.55] 59.2d
3. French Polynesia - 80.96)| 76.35

5. [Guam = -l -

6. Kiribati B A T
. _Nau_r‘u‘ - - -

8. New Caledonia | - |82.09| 76.04
9 Mwe | - -|ss.23| s2.29
10. torfolk Islands | - | - |79.69
_ M. Papua New Guinea | 53.19|67.55} 75.82
Cre. Piteaien (L o-_ |-l
_.13._Solomon Istands | - |65.81] 75.06

.14, Tokelaw o} - _jo-_ .-
15. Yomga | - _|e6.00] 72.92

S PO 2 U S-SR S (S
17. _Tuvalu

B 18, Vamuatu _  } - 182.58| 74.59
— 19. Mallis & Futuna _} - 1 - | -

1974

59.11
82.18

LJ4.71

JaL.as
.63.95 ]

7707
51.73 |

‘.75'.79_ -
69.90 |_

..76.86
100.00 | 1
.76 4

20.__Mestern Samoa | - __]67.14 { 67.33

.72.99

. 70.59 |

.59.76 | ¢

| 68.28

70.39

99.90

60.63 _ _
68.25 _

Source: (QOverseds Trade 1978: Statistical Bulletin of the South Pacific
Commission, No. 17, Table 8
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C.6: TRENDS IN EXPORT MARKET COWCENTRATION RATIOS

COUNTRY. 1972 f 1973 | 1974 | 1975 | 1976 | 1977 | 1978

L _NI___ﬂmerican Samna _ 96.56 | 88.18 | 97.75 | 99.74_ ,95-34"_ .99.0 | 98.39
R __‘__2_._: Cook Tslands ~100.00 { 100.00 58.60 | 99.27 | 97.31 | 99.19) 99.94
. _ 3, Fifi_ . 41.01 | 42.37 | 41.00 | 59.62 | 49.07 | 50.24 | 48.34

_4._French Polynesia - ] .84.19 | 86.05 | 85.99 | B3.41 - . 85.43.

—ee .5, Guam_ 67.52 ) 56.30 | 45.98 | 64.98 | 53.73 | 5.5 | 62.97
. Kiribati .|...70.68 | 56.82 | 47.42 | 57.40| 74.66 | 66.67 | 68.14

Nawrw - - SN D - -

6
1
8

. UR DR BT N oG
... _8. MewCaledopia _ | 62.18 | 61.59 | 60.59 | 65.87 | 63.79 | 69.25| 61.62 mA
SN FEN . L' U: SRV NI SRUIC D RPN SRS DUNEUNN SRR _-gc_z?_
e A0 Norfolk Istands | - L - Lo - o - L~ S =
| 11 papuaNew Guinea | 53.26 | 56.30 | 51.00 | 50.56] a5.95 | - | - >
: —meeime 12. Solomon Islands | _65.54 | 61.52 | 52.17 | 49.86| 48.04 | 42.95| 42.66 _ _ _ c >
F o33 _Tokelaw ) - o~ - L - - - :E: ?'?i
| o e W Tonga | se.13| s3.68| s6.51 | 66.06| 61.45 | 67.28| 60.72_ __ o bt
' SRR |- P 1.1 SN RO N SRS SRS AT SRS R N '
' _ ———e WM Twvalw - |-l - - - e e
; _ : . . Vanuatu_ e _._\__72.32| 62,53} 6p.24 | 56.44] 65.69 | 55.06{ 51.09 _

— ... 1B Western Samoz | 53.10 | 56.37 | 56.59 | 67.ov| 56.59 | 60,41 49.32 _
| 4u.75) _42.48 ) 41.00 | 30.02| 37.87 | _3m.97| 39,18

e dputh Pacific | 4u.75 | _42.48 | 41.00 | 38.02| 37.87

Source: Table 3 Statistical Bulletin of the South Pacific,
No. 17:13-15.
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. o C.6: TRENDS IN IMPORT MARKET CONCENTRATION RATIOS

Decreasing W
COUNTRY, 1972 1973 1974 1975 1976 1977 1978 Tr{*en)-xd ol
) D i

Bt TRy S - [P LR S S R R ] T eu— N .- - e aws

|

#a
i
I
|
!

.. L. American Samoa | 0.6541{ 0.7478 | 0.78a8 0.7878| - | - | - - ' i
e Z. Cook Islands | - | 0.8296 | 0.6524 | .s379 .-6798; 0.7482] 0.6441 | p : ' 4 h
e 3P 0.4000] 0.4248 | 0.4355 | 0.4187 | 04255 .4246) 0.4310 o _ _
= 4. French Polynesial 0.6082| 0.6164 | 0.5992 | 0.5R30 05667 [ 0.5902] - D

e 5o BuEm 10,5162 0.5801 | 0.5014 5920 0.5385| 0.5096! 0.6382 | -
——...B.Kiribati . _ | _ss0f @15 ..-6238 | .5767( .5502) .5472( 0.6enp | -
e Do Baurw |~ 0:9095 | 0.9m15 -9530 | 0.9100( 0.9686 - |
——— & New Caledonia__| 0.56281 0.5296 | 0.4657| a752] 4521 LT S
—..9 WNue__ 0.7831] 0.8003 | 0.8067 | 0.6580 | 0.7662| 0.8336{ 0.8212 |

t

~112-

Vel TVNEDIHO

e i,

——— - 1D. Papua Hew Guineal 0.5859| 0.5790 | 0.5633 | 0.5420 0.52a3) - 4 . |l n 3
J - w—— .. 1L Solonon Tsland | 0.4798| 0.5071 | 0.4058 0.4412 | 0.4543| 0,4376 0.4399 | p - ;

H
]
}
ALTYNO ¥ood 40

i3

——w 12 Tonga | 0.4628] 0.4801 | 0.4510 04518 | 0.4880 0.4930| 0.5117 | o !
S P 14 S - - - - 0.4896| - - - A

e i T S

oL S NP ISR S [Py 5i e L | i
— 18 Yomaty | 0.4029) 0.0493 | 0.1260] 0.4308 | 0.3747| . .
16, Western Samoa__ | 0.4216] 04304 | 0. 4086 | 04256 04074 o082 0.a302) .

~— M. South Pacific | 0.3182| 0.3624 | 9.3619.10.32101.0.3390( 0.34161 0.3372 | p ¢

" Source: South Pacific Commission 1980; Qverseas Trade 1978;

Statistical Bulletin No. 17, Tabhle Z.
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.demand X to pr1ce p by cons1der1ng the rat1o Ax/Ap This figure, however,

are measured Thus, 1t ts multiplied by the ratio p/x to remove that in-

) f1uence, and the resu]t is the extremely 1mp0rtant measure cal1ed price

- e1s_typ1ca1]y.negat1v§ One way of 1nterpret1ng s that 1t measures the

-Di-

APPENDIX D
REVENUE AND TARIFF SCENARIOS

The Concept of Price Elasticity o% Demand _

| A vital element of the discussion in Append1x D is the 1dea of

how traff.c reqnonds to changes in the price or tariff structure As
noted previously, the 1985-1991 traffic figures neglected this vital re-

1ationship because of lack of information regarding the extent of price

elasticity of demand in L2 ecommunications, particularly in developing

regions.
Suppose a quantTty Xx of a certa1n commodity dis so1d at a un1t price

P. Now let the price be changed (increased or decreased) by a sma11 amount

sp, 30 that the new price is p + Ap. Suppose further that the new quan-

t1ty demanded after the pr1ce change is x + Ax, where Ax s the change in

quantity brought about by the change in price. Normally (and th1s 1nc1udes
the case of te]ecommun1cat1ons services) we would expect ax and Ap to have

opposite s1gns—~that is, a pr1ce :ncrease causes a decrease in demand and

V'I ce versa.

It is temptvng to quant1fy the respons1veness or "e1ast1c1ty" of

is not. free of 1nf1uence by the part1cu1ar units in which pr1ce and quantity

e1ast1c1ty of demand g1ven by ,
‘ o =P
(” o BT

S1nce p and X are pds1t1ve and Ap and Ax usua11y have 0ppos1te s1gns,

S'I?'E’ _

e e e e e i
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percentage change in demand caused by a one percent change -in price.

If €= 0, any change in price, however large, causes no change whatever
in demand. This is the tacit assumption in the generation of the 1985-199]
traffic Tigures since no price structure was considered If € is between
0 and -1.0, demand is "1ne1ast1c,“ mean1ng that a one percent change in
price brings about a change in demand of less than one percent-~1n other
words, a pr1ce increase generates an increase 1n revenue. At € = -7 demand
is said to have "unit elasticity,” and a one percent price change causes a one
percent demand change. Revenue from sales remains the same before and after
the price change. Finally, if ¢ is less than -1.0, demand is "elastic,"
and a reduction in price causes an increase in revenue from sales.

One refinement is needed for measuring e]ast1c1ty when the percentage

changes in pr1ce and quantity are Targe. In such cases it is conven1ent

to use the so- ~-called arc eTast1c1ty method, replacing p by p +-(l/2)Ap,

the m1dpo1nt of the old and new pr1ces, and s1m11ar1y rep?ac1ng X by x +
/. |

Us1ng arec e]ast1c1ty, the formula for elast1c1ty becomes

(2) e B (1/2)8p ax

x + (1/2)yax Ap

Finally, it is often conven1ent to denote initial pr1ce and demand by P

'and Xy respectively, and price and demand after the price cnange by Po
- and x,, where Ap = py = Py and Ax = ¥y T.%;-: Here, the price and demand

_ ,m1dpo1nts are, respect1ve?y, (T/2)(p + p,) and (1/2)(x * Xy ), and. the
] 2 1

elasticity formuTa after cance]Tat1on of the facton (1/2) then becomes

(3) | h .- Py *+p, xz —x
e L

Vartous Cr1ter1a of Tar1ff Po11cy

Three parad1gmat1c types of chang1ng for servaces w111 be rev1ewed

Fllﬁlﬁhub« T S PR A
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to complete the conceptual background for the INTELSAT tariff scenarios

to follow.

Average Cost Pricing

Revenue equals cost times traffic, If each user of a service is
charged the average cost of the units purchased, revenue will exactly
equal costs., The simplicity and perceived fairness of this tariff policy
make 1t‘extreme1y popular among regulatory authorities. It does, however,
have a number of drawbacks from the standpoint of economic welfare theory.
These drawbacks center on the cost of ianoring possibie differences among
the price elasticities of demand of different user groups with different

abilities to pay, but they cannot be presented within the confines of the

present report.

If, for example, the INTELSAT option summarized in Table 5.9 in
Section 5 (case including FP/NC) were to be charaed on an average cost
basis 1in 1985, each user would pay $1,67 per minute, regardless of the
type of user or the category of service provided. This would exactly

recover the total 1985 costs of $50,464,000 assuming a traffic leve]

of 30.18 million paid minutes at that price.

Marginal Cost Pricing

Marginal. or incremental cost is the cost of providing the last or most .
recent unit of service. Economic welfare theory indicates many advantages
for charging only the "out-of-pocket" expense for. each additional item

and ignoring fixed costs which are not sensitive to the Jevel of service

~ provided, In_te]ecommunications'and many. other pubTic uti]ity services,

however,_economies of scale dictate that marginal cost is Tess than average

cost, and in such cases charging only marginal cost does not recover all

NI e . —— el T -
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operating CUsts,,thereby resulting in an operating deficit.

Table 5.9 in Section 5 indicates that marginal cost in the context of
the INTELSAT option is $5,000, i.e., $5,000 per circuit provided, This is
the amount ascribed to miscellaneous OMM expenses and it s assumed to be
directiy sensitive to the traffic Tevel provided. Actually, this is short-
term marginal cost. In the Tong run, the number of transponders and earth
stations is also dependeni on the traffic level, and suitable Tevels of
these expenses would have to be included in Tong-term marginal cost. For
purpoées of the present study, however, only short-term margina] cost is
considered, Charging $5,000 per circuit, i.e., on a margina1'basis;'WDu1d

c19ar1} result in a substantial operating deficit for the INTELSAT option.

Inverse Elasticity or Ramsey Pricing

A seminal contribution to the problem of marginail cost pricing in the
presence of economies of scale was made by Frank Ramsey (1927) and expanded
and refined by Baumol and Bradford (1970). These authors essentially prove
the optimality of segregating users into groups according to their differing
elasticities of demand and then Tevying a price for each such that the
markup from margina] cost is inversely proportional to that group's price
elésticity'of dehand. The abso1ute amount of markup is such that operating

expenses are just-covered Thus, lower-elasticity (less pr1ce respon51ve)

‘users are charged higher pr1ces, ‘and h1gher-e]ast1c1ty (mora price respons1ve)

© users are charged Tower pr1ces.

Any pubTic ut111ty pr1c1ng based on e]ast1c1ty of demand is ph11osoph1—

ca11y and adm1n1strau1ve1y difficult despite 1ts proven advantages from the

‘standpo1nt of economic welfare theory. There are, however, many instances

of such pricing. One is charging Tower air fares for passengers willing to
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plan their trips far in advance (excursion fares) or to wait until the
last ﬁinﬁte for confirmation (standby fares). Théée'pfesumab1y higher-
glasticity customers profit from the desire of 10wer;e1ast1city passen~
gers (présumab]y business travelers) for planning f?exfbi?ity and their
ability to pay for it. Snow offers.a'simiTar_interpretation of INTELSAT's
tfaﬁsponder tariff (1977) and.of its tariff struéture in Qenefa1 (1976).
The inverse elasticity rule for user grodps.dne and two, wjth price p,

marginal cost MC, and price elasticity of demand € appropriately sub-

scripted, is given by

(4) Pp MGy [, MG,
. —_———— El‘ = = &-2
P, _ Py

For more than two user groups, one such equation would apply to every pair

of groups.

Three Inverse Price Elasticity Tariff Scenarios for the INTELSAT Option

An illustration of tariffing INTELSAT-provided services in. the South
Pacific interim system will now be undertaken. First, a criterion for
determining two {or more) user groups must be selected. One such criterion

already available is that of type of service, i.e. international/urban and

~domestic/rural.

A system of four equations will be developed to determine the Ramsey

'qr_inVerse"e]astigity_prices,:and”the corresponding quantities of each type

of service that will just cover costs,
. First, consider the situation in 1985 to which this exercise is

to be appifed. As Tables 5.2 and 5.9 in Section 5lindicate, 1,904

'-circuits'aréfto_bé'pfbvidad'at"a'tota]“cdsf.of“$50;464g000"uhder’tﬁe case

| ‘including FP/NC traffic. OF these 1,904 circuits, 1,204 are internation-

al/urban and 700 are domestic/rural. The marginal cost of each type of
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sérvice is $5,000 per circuit, i.e., the amount by which total costs

users are charged $26 504 per circuit which covers 0perat1ng costs in fect. 5 AR

it must be exp1101t1y posited that the price of.$25,504-w11] give Fise in LT

users.  To be specific, assume e =-0.8and e_ =-1.2.

(5).

increase for each additional circuit provided. [

Initially, avéfage Coet‘pricing is applied, and both urban and rural

now that the 11nk between price and traff1c 1eve1 is no 10nger assumed away, "*,ﬁgﬂ

1985 to a demand for precisely 1,204 urban and 700 rural circuits. ;;{,ﬂ.ii

Now segregate users into the two categories and require that new prices T
be charged which satisfy the' inverse elasticity requirement of demand for urban ;2515_§
last important assumption involves the price elasticity of demand for urban o
and rural users which will be designated by'Eu and Er ., respectively. As
already noted, no data or studies are extant which would permit & reliable

estimate of these measures. Common sense and telecommunications demand

Titerature from the industrialized countries [Taylor (1980)], however, dictate
that the absolute valua of rural price elasticity exceed that of urban
elasticity--in other words, urban users (including higher—inEOme individuals,
news 'services, multinational corpérations, government ministries and so on)

have a greater “ability to pay" (are less:'sensitive to price) than do rural

Pis in terms of Equation (4), is simoly the "new" price for urban service,

to be redeSignated'p Likewise, subscr1pt 2 refers to rural serv1ce, and Py

is the pr1ce of rura1 service now ca11ed p MC] =1 2 = 5000 1§ marg1na1
cost, and the eTast101t1es 81 and 82 become -0 8 and- -1 2 reqpect1ve]y

Thus, the inverse elasticity equat10n becomes
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(5a) | }
pr = 63000 F'u | .
0.4 p, + 4,000 L .
!
Lo
The second of the four equat1ons requ1res that revenues equal (,\ 8
stg costs, i. e , that the system operate on a break ~even bas1s rather than L

|
prov1de an operat1nq profit or Toss. Revenue after the tariff {
rearrangement will be" o ' - | .
w , L ' | - ' puxu = pl"xl’_"
: i _ where Xu and X are, respectively, the new levels of urban and rural
{ demand in c1rcu1ts where the o01d Teve1s were] s204 and 700 respect1ve]y

Costs are $50 464 OGO at the level of 1,904 circuits, and will

1ncrease (decrease) by $5,000 for every circuit above (below) that

1eve1 Costs are then given by the express1on

bO 464,000 + 5, OOOL(x + % ) -1 904]

- and the equation allgn1nq revenue with costs becomes

(6} ' puxu + pr-xr =.50,464,000 + 59000 [(X + X ) "] ,904].

The last two equations of the required four are simply var1ants

of (3) above, which are used to determine the new. Tevels of ‘price and

demand given the assumed elasticities: .

1 M [y + 500 ik, - n20g]

i = -018

B Oy *1.209 | |(p, -25,508)
| (8) - (., + 26,50 (x,, - 700; <12

f(x, + 700)_| {(p. = 25, 504)

Unfortunate1y, the so]ut1on t0 the system of Equat1ons (5) through

1 (8) in ‘the: four’ unknowns p R p R x and x

e e e L e

1nvo?ves the solut10n of a

s1xth ~order po]ynom1a1 and more resources than those ava1]ab1e fnr the

present report. Neverthe]ess, determ1n1ng cond1t10ns for ex:stence of
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f{ a solution, as well as obtaining parficu1ar solutions, would he perfectly

straightforward. o

For purposes of the present study, a roundabout course can be ke
taken. Let us assume, for example, that it is dec1ded to charge ___'- 43
P, = $30,000 to the 1ow -elasticity urban users, wh1ch is somewhat above ;zrﬁfT

the average cost of $26,504. Substitution into equation (5a) then

yields Py = $11,250, the below-cost price to be charge to the high- ',“,Euf!
f}' e]ast1c1ty rural users. Equation (7) yields X, = 1,090 as the new urban ‘ ‘
. c1rcu1t demand 1eve] (down from 1 204), and Equat1on (8) g1ves X, = 2,017
as the new rural c1rcu1t demand Tevel (up substantially from 700).

The quest10n now is whether revenues are less than, equal to or

greater than cost. Substitution 1ntq (6} shows that revenues are

$55,391,250, of which $22,691,250 is from rural users and $32,700,000

from urban users, Costs are as follows: $50,464,000 for the first
1,904 circuits, and 5,000 x (2,017 + 1,090 - 1,904) for the marginal
cost of the new 1,203 circuits over and above 1,904, i.e., 5,000 x

1,203 = $6,015,000. Thus, total costs are $56,479,000, less than two

-percent above revenues.. The "true" solution of the four-equation system
could not be far from this outcome, since costs are relatively quite
close to revenues and the other three equatioﬁé are safisfied'exdct]y..

How can we 1nterpret this Scendrioﬁ The most dramatic result is

that rura] users benef1t great1y, be1ng offered a price equ1va1ent to

seng®eoL
i

only about 42 percent of average cost The elastic (price- sens1t1ve)
ponse of the rura] users 1ncreases the1r usage dramat1ca11y, From 7

700 circuits to 2 ,017, up by a factor of 2. 88 Overa11 c1rcu1t usage is

up by a factor of 1 63 from 1, 904 to 3 107 Respond1ng to a modest |

price increase of 13 percent from $26 504 to $30 000 urban users,_
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{';fj being relatively ine]astic'(price—insensitive), reduce their usage r
only slightly, down by only 11 percent from 1,204 circuits to 1,090
circuits. One important additional consideration here is whether the

system can handle the additional traffic generated by the tariff re- A

alignment. A glance at Table 5.2 in Section 5 shows that the new usage
level of 3,107 1in 1985 corresponds to that originally anticipated for 1990,
%{ ; Since earth stations are available to meet demand up to the level of

§ 1991, however, the new traffic can be handied. Even if the earth

station capacity is seemingly exceeded, it seems plausible to meet

short-run excess demand by putting more than 20,000 paid minutes per
year on urban (thick) circuits and more than 10,000 paid minutes per

year on rural (thin) circuits. As noted above, thése adjustments, as fff?j

well as the earlier acquisition of new earth stations and transponders
occasioned by the increase in traffic, must u]tfmate1y'be accounted for
in the long-run marginal cost, which is the correct measure of marginal

cost in Equation (5). Such accounting precisibn,'hOWEVer, exceeds the

scope of the current report.

This scenario gives an overall pasitive picture. By'réalignfng the
tariff to'ref1ect "what the traffic wil] bear," systen usage has been
1ncreased but operating costs are stil] recovered. Users Tess able to

pay high pr]ces are charged a 1ower tar1ff and users Tess sensitive to

" price pay more.

A second parad1gm w111 now show how a d1fferent tarqff structure,
a‘one wh1ch departs from the Tetter but not the sp1r1t of the inverse-
2"3'% ‘ e1ast1c1ty ru]e m1ght be used to de]1ver a net operat1ng surp1us -to
|  the te]ecommun1cat1ons adm1n1strat1ons involved, which could then be used

;f?L - as they desire.
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Let p, = $40,000. The inverseéeiasticity_rule, Equation (5),
would require Pp = $12,000. Decide, however, to charge P, = $20,000,
which is stil1 below average cost and only half the price charged the
urban users. Via Equations (7) and (8), these prices generate the
traffic tevels X, = 868 and Xp = 983. Equation (6) shows that system
revenue will then be $54,380,000 against system costs of only
550,199,000, which is an operating surplus of over 8 percent. The good
aspect of this scenario is obviously the operating surplus, but it must
be weighed against the fact that overal] traffic has diminished slightly,
from 1,904 to 1,851 circuits. Furthermore,- certain economic welfare
benefits beyond the scope of this report are forfeited by the conscious
departure from the inverse—e]asticity pricing rule. Finally, the
earth station equipment already in place, as well as other fixed costs,
is used Tess intensively, causing greater costs for all categories of
users.

A third and final tariff scenario examines the opposite case, in
which there is a conscious policy decision to encourage the growth of
telecommunications services for developmental reasons, under the
assumption that heightened levels of telecommunications infrastructure
ard service are prerequisites for economic development in the Pacific
Basin countries. Therefore, the price of urban usage is cut to

= $15,000, well below cost, and only two-thirds of that, P, = $10,000,
is charged for rural usage. This generates urban traff1c at the 1ncreased
]eve].ef x, = 1,890 c1rcu1ts, and rural traff1c at the increased Tevel
of X = 2,460. The revenue generated is now $52 950, OOD wh1]e tota1 |
cost is $62,694,000. In this case, the dramat1ca11y Towered pr1ces have :
increased urban traffic by a TaCtor of 1.57 and rura] traff1c by a factor

of 3.51. Revenue is 1ncreased modest]y by f1ve percent but the add1t1ona1

s
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traffic at $5,000 per circuit drives costs up hy a factor of 1.24,
causing an operating deficit of 18 percent. In this setting it would
be an important policy decision to determine whether making good the
Operating deficit of almost 510,000,000 from gutside sources--such as
direct development assistance from the industrialized world, or inter-
nally via bonds or general government revenue--wouid be worth the pre-
sumed contributions to economic development brought about by increased
levels of telecommunications usage and hastened improvements to the
associated infrastructure.

Table D.1 summarizes the three tariff scenarios outlined above

For purposes of exposition there, "Scenario Q" 1s taken as the case of

average cost pricing.

Concluding Remarks

Appendix D has depended even more crucially than the cost development
in Section 5 on assumptions for which firm empirical backing is not yet
availabie, particularly for developing countries. This is true above
ail for elasticity estimates. ATl the results in Table D.1. for exampie,
would have been different had a different pair of elasticities been
chosen. In addition, the four-equation system presented is highly
non-linear, and no effort was made to determine what the nature of its
solutions might be under varying assumptions regarding elasticities and
costs. Apperdix D should he takeﬁ above alil as the presentation of a
methodology for determining the effects of differing. tariff structures
on revenues and traffic, given elasticity estimates. As such, it can
be a p]ann1ng framework for tariff policy analysis of an interim Pacific

Basin satellite system and its successor.
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TABLE D.1 -- Summary of INTELSAT Tariff Scenarios

Financial Data

Hu= Hr= '

(C) R C) (3000)  ($000)  ($000) ($000) (%)
Scenario : Urban Rural Total Urban Rural Total Total Operating Surplus(+)
T 4 _Pu Pr Circuits Circuits Clrcuits Revenue Revenue Revenue Cost or Deficit(-) .
.lf 0 26504 26504 1204 700 1904 31911 18553 50464 50464 0.0
2y "1 30000 11250 1090 2017 3107 32700 22691 55391 56479 +2.0
L 2 .40000 20000 868 283 1851 34720 19660 54380 50199 +8.3
i‘ ' 3 15000 10000 1850 2460 4350 28350 24600 52950 62694 -1R.4 :
: | ' -
[] . =2 H
U frt !
L "
\ Effect of Tariff Scenarios %
] . ; _ ' Letter y
and Spiritc :
) Spirit of of :
i , ' S Inverse-~ Inverse- Average
1 Scenario Stimulate Cover Cause Cause Elasticity Elasticity Cost
; i Traffic Costs Deficit Surplus Pricing _ Pricing Pricing
0 No Yes No No No No Yes ‘
: I Yes Yes No No Yes Yes No ;
2 No Yes No Yes Yes No No !
3 'Yes No Yes No Yes No No ?
QJEQ,MWT. e e -
: _ - . T
11!!" o 7

o r 'a—--—-a-—-..-;.i——-o—np-._m'h-.
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Finally, mention should be made of another obvious method of
classifying system users into subgroups based on differing price
elasticities of demand, in addition to the urban/rural distinction
already used. Karunaratne (1982)_developed an "ability to pay" index

for the 18 Pacific Basin entities using variations in income, trade

~and aid among them. Certainly this index has a close relationship

to the concept of price elasticity of demand for telecommunications.
Based on the jndex rankings, one could consider the following tripartite
classification of those countries with respect to potential tariffs
(scores in parentheses are rank scores):

High AbiTity Medium AbiTity Low Ability

To Pay To Pay To Pay _
Nauru- (1) Papua New Guinea (7} Trust Territory (13)
American Samoa (2) Solomon Islands (8) Tuvalu (14)
New Caledonia (3) Kiribati (9) Wallis and Fortuna (15)
French PoTynesia (4) Vanuatu (10) Niue (16) . _
Fiji (5) ' Western Samoa (17) Tokelau (17)
Guam {6) Tonga (12) Cook Isiands (18)

Beyond the ordinal rankings, one might even use cardinal scores of the
ability to pay index reported in Table 2 of Karunaratne (1982) as
crude relative estimates of price elasticity of demand for satellite
circuits. Once calculated, such elasticities could be used to determine
the thima] inverse-elasticity pricing regime. |

If developmental needs of the nations for cheap telecommunica-
tions are deemed to be more important than the welfare benefits of
inverse-elasticity pricing, the "basic needs" index of Karunaratine
(1982, TébTé-ZG)-cou}d be used instead. Here, the fripartite

division with rank order scores is as follows.
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High Basic Needs

Solamon Islands (i)
Vanuatu (2)

Nive (3)

Tonga (4)

Kiribati (5)

- Tokelau (6)

~D14-~

Medium Basic Needs

MWestern Samoa (7)

Wallis and Fortuna (8)
Trust Territory (9)

- Fiji {10)

Tuvalu (17}

French Polynesia (12)

. Low Basic Needs

Aerican Samoa (13)
New Caledonia (14)
Guam (15)

Papua New Guinea (16)
Cook Islands (17)
Nauru (18)

Prices under this approach would presumably be set in inverse propor-

tion to the level of basic needs,

perhaps with an overall operating

Toss ascribed to promotion of economic development. 1In any event,

there is certainly a strong negative correlation observable between

the rank of ability to pay and the rank of basic needs.
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